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Missouri  River  proper 16 

Bed  Rock  Creek  below  Bed  Bock  reservoir,  near  Monida,  Mont 16 

Beaverhead  River  at  Barratts,  Mont 17 

Jefferson  River  near  Silverstar,  Mont 18 

Miaaouri  Biver  at  Toston,  Mont 20 

Missouri  Biver  at  Fort  Benton,  Mont 22 

Madison  Biver  basin 24 

Gibbon  River  near  Yellowstone,  Mont 24 

Madison  River  near  Yellowstone,  Mont 26 

Prickly  Pear  Greek  basin 27 

Prickly  Pear  Creek  near  Clancy,  Mont 27 

Temmle  Creek  near  Rimini,  Mont 20 

Tenmile  Cteek  near  Helens,  Mont 30 

little  Prickly  Pear  Creek  basin 32 

Little  Piickly  Pear  Creek  near  Marysville,  Mont 32 

Little  Prickly  Fear  Greek  near  Canyon  Greek,  Mont 34 

Sun  River  basin 36 

North  Fork  of  Sun  Biver  near  Augusta,  Mont 36 

Sun  River  at  Fort  Shaw,  Mont 38 

Willow  Creek  near  Augusta,  Mont 39 

South  Fork  of  Sun  Biver  at  Augusta,  Mont 41 

Marias  River  basin 43 

Two  Medicine  River  at  Family,  Mont 43 

Marias  River  near  Shelby,  Mont 45 

Badger  Greek  near  Family,  Mont 47 

Birch  Creek  at  Swift  dam,  near  Dupuyer,  Mont 48 

Birch  Creek  near  Dupuyer,  Mont 61 

Birch  Creek  at  Nelson's  ranch,  near  Dupuyer,  Mont 63 

Birch  Creek  at  Hall's  ranch,  near  Dupuyer,  Mont 55 

Birch  Creek  at  Robare,  Mont 66 

Dupuyer  Creek  near  Valier,  Mont 58 

Gut  Bank  Creek  at  Out  Bank,  Mont 60 

Teton  Biver  at  Strabane,  Mont 61 

Teton  River  near  Chouteau,  Mont. . : 63 

Deep  Creek  near  Chouteau,  Mont 66 

V/illow  Creek  near  Chouteau,  Mont 66 

Muddy  Creek  near  Bynum,  Mont 68 

Blackleaf  Creek  near  Bynum,  Mont 69 
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Gaging-station  records — Continued.  Pai 

MiUBelahell  River  baBin 

Muaaelahell  River  at  Harlowton,  Mont 

Flatwillow  Creek  near  Flatwillow ,  Mont 

Milk  River  basin 

South  Fork  of  Milk  River  near  Browning,  Mont 

Milk  River  at  international  bonndaiy 

Milk  River  at  Havre,  Mont 

Milk  River  at  Malta ,  Mont 

Milk  River  near  Vandalia,  Mont 

North  Fork  of  Milk  River  near  Kimball,  Alberta. 

Fort  Belknap  canal  near  Chinook,  Mont 

Battle  Creek  near  Chinook,  Mont 

Cook  canal  near  Chinook,  Mont i 

Matheeon  canal  near  Chinook,  Mont { 

Paradise  Valley  canal  near  Chinook,  Mont 

Harlem  canal  near  Zurich,  Mont ) 

Agency  ditch  near  Harlem,  Mont ) 

Rock  Creek  near  Hinsdale,  Mont ) 

Porcupine  Creek  at  Nashiia,  Mont 1 

Little  Porcupine  Creek  basin ) 

little  Porcupine  Creek  at  Frazer,  Mont t 

Poplar  River  basin 1 

Poplar  River  near  Poplar,  Mont ] 

Big  Muddy  Creek  basin 1( 

Big  Muddy  Creek  near  CulbertBon,  Mont 1( 

Yellowstone  River  basin 1( 

Yellowstone  River  near  Canyon  Hotel,  Yellowstone  National  Park ...  1( 

Yellowstone  River  at  Corwin  Springs,  Mont IC 

Yellowstone  River  at  Huntley,  Mont Id 

Yellowstone  River  at  Intake,  Mont 10 

Big  Timber  Creek  near  Big  Timber,  Mont 11 

Boulder  River  near  Contact,  Mont 11 

Sweetgraas  Creek  above  Melville,  Mont 11 

Sweetgraas  Creek  below  Melville,  Mont 11 

Fryor  Creek  at  Cobum,  Mont 11 

Pryor  Creek  at  Huntley,  Mont 11 

Wind  River  at  Bi verton,  Wyo 12 

Big  Horn  River  at  Thermopolis,  Wyo 12 

Big  Horn  River  near  Hardin,  Mont 12 

Popo  Agie  River  below  Arapahoe,  Wyo 12 

Little  Popo  Agie  River  at  Hudson,  Wyo 12 

Little  Wind  River  above  Arapahoe,  Wyo 12 

Owl  Creek  near  Thennopolis,  Wyo 12 

No  Wood  Creek  at  Bonanza,  Wyo 13 

Tensleep  Creek  near  Tensleep,  Wyo 13; 

Paintrock  Creek  near  Bonanza,  Wyo 13' 

Greybull  Ri  ver  near  Meeteetae ,  Wyo 13) 

Wood  River  near  Meeteetse,  Wyo IS; 

Shell  Creek  at  Shell,  Wyo 13) 

Shoshone  River  near  Ishawooa,  Wyo 14( 

Shoshone  River  at  Oorbett  dam,  Wyo. 14] 

Soap  Creek  near  St.  Xavier,  Mont 14i 

BottengrasB  Creek  near  St.  Xavier,  Mont 14{ 
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Gagiiig-Btation  records — Continued. 

YellowBtone  River  basin — Continued.  Fage. 

Little  Horn  River  neu  Wyola,  Mont 147 

Little  Horn  River  near  Crow  Agency,  Mont 148 

Lodgegraas  Creek  at  LodgegracB,  Mont 150 

Tongue  River  at  Cameyville,  Wyo 161 

Goose  Creek  at  Sheridan,  Wyo 153 

Powder  River  near  Arvada,  Wyo 155 

Clear  Creek  near  Arvada,  Wyo 156 

Finey  Creek  at  Kearney,  Wyo 158 

little  Missouri  River  basin 159 

Little  Missouri  River  near  Alskda,  Mont 159 

Knife  River  basin..! 161 

Knife  River  near  Broncho,  N.'Dak 161 

^art  River  basin 162 

Heart  River  near  Richardton,  N.  Dak 162 

Cannonball  River  basin 164 

Cannonball  River  at  Stevenwn,  N.  Dak 164 

Grand.  River  basin 166 

North  Branch  of  Grand  River  at  Haley,  N.  Dak 166 

Grand  River  near  WakpaU,  8.  Dak 167 

Cheyenne  River  bc»in 168 

Cheyenne  River  near  Hot  Sinings,  S.  Dak 168 

Belle  Fourche  River  near  Belle  Fourcbe,  8.  Dak 170 

White  River  badn 171 

White  River  near  Inteti<ar,  8.  Dak 171 

White  River  near  Weetover,  8.  Dak 173 

South  Fork  of  Whit©  River  near  Westover,  S.  Dak 174 

Flatte  River  bamn 175 

North  Platte  River  near  Northgate,  Colo 176 

North  Platte  River  at  Saratoga,  Wyo 177 

North  Platte  River  above  Pathfinder,  Wyo 178 

North  Platte  River  at  Pathfinder,  Wj  o 180 

NorthPIatteRiverand  Interstate  canal  at  Whalen,  Wyo 181 

North  Platte  River  at  Henry,  Nebr 183 

Douglas  Creek  near  Keystone,  Wyo 185 

Big  Creek  near  Big  Creek,  Wyo 187 

French  Creek  near  French,  Wyo 188 

£i^»nipment  River  at  Encampment,  Wyo 190 

Jack  Creek  at  Matheson'a  ranch,  near  Saratoga,  Wyo 191 

Medicine  Bow  River  near  Medicine  Bow,  Wyo 193 

Rock  Creek  near  Arlington,  Wyo 194 

Deep  Creek  near  Aiiington,  Wyo 196 

Muddy  Creek  near  Shirley,  Wyo 198 

Sage  Creek  above  Pathfinder,  Wyo 200 

Sand  Creek  near  Alcova,  Wyo 201 

Sweetwater  River  near  Alcova,  Wyo 202 

Horse  Creek  near  Alcova,  Wyo 204 

Canyon  Creek  near  Alcova,  Wyo 205 

Bates  Creek  near  Casper,  Wyo 206 

Deer  Creek  at  Glenrock,  Wyo 207 

Boxelder  Creek  near  Careyhurst,  Wyo 207 

La  Prele  Creek  near  Fetterman,  Wyo 208 

Wagon  Hound  Creek  near  LaBonte,  Wyo 209 
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Gaging-station  records — Continued. 

Platte  River  baain — Continued.  Ft 

L&Bonte  Greek  near  LaBonte,  Wyo. 

Horseshoe  Creek  near  Glendo,  Wyo 

Cottonwood  Creek  near  Wendover,  Wyo 

Laramie  River  at  Glendevey,  Colo 

Laramie  River  near  Jelm,  Wyo 

Laramie  River  and  Pioneer  canal  near  Woods,  Wyo 

Laramie  River  at  Two  Rivers,  Wyo 

Laramie  River  near  Lookout,  Wyo 

Laramie  River  below  McGill,  Wyo 

Laramie  River  near  Wheatland,  Wyo 

Laramie  River  at  Port  Laramie,  Wyo 

Little  Laramie  River  near  Filmoie,  Wyo 

Little  Laramie  River  at  Two  Rivers,  Wyo 

Sibylee  Creek  near  Wheatland,  Wyo 

North  Laramie  River  near  Wheatland,  Wyo 

Ohugwater  Creek  at  Ghugwater,  Wyo 

Horse  Cr«ek  near  LaGrange,  Wyo 

South  Platte  River  at  South  Platte,  Colo 

South  Platte  River  at  North  Platte,  Nebr 

Little  South  Platte  River  near  Fairplay,  Colo 

Middle  Fork  of  South  Platte  River  at  Alma,  Oolo 

Kiddle  Fork  of  South  Platte  River  at  Fairplay,  Colo 

Taityall  GteA  near  JeSerson ,  Colo 

Rock  Creek  near  JeSerson ,  Colo 

NorthForkof  South  Platte  River  at  Grant,  Colo 

North  Fork  of  South  Platte  River  at  South  Platte,  Colo 

Geneva  Creek  at  Grant,  Colo 

Clear  Creek  near  Golden,  Colo 

South  Boulder  Creek  near  Rollinsville,  Colo '. 

Miscellaneous  measurements 

Index 

Appendix— Gaging  stations  and  publications  relating  to  water  resources 
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Plate  I.  A,  Price  current  meters;  B,  Typical  gaging  station 

II.  WaterHstage  recorders:  ^1,  Stevens;  J},  Gurley  printing;  C',Friez 
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SURFACE  WATER  SUPPLY  OF  MISSOURI  RIVER 

BASIN,  1916. 


AIJTHORIZATION  AND  SCOPE  OP  WORK. 

This  voliime  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1916. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geolo^cal  Survey  under  the  following  authority  contained  in 
the  organic  law  (20  Stat.  L.,  p.  394) : 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Cteological 
Survey  and  the  claaeification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain.  . 

The  work  was  begun  in  1888  in  connection  with  special  studies 
relating  to  irrigation  in  the  arid  West.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  sundry  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations : 

Fw  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
fw  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepar- 
tion  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annttal  appropriation  for  thefitcal  yeart  ending  June  SO,  1895-1917. 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50. 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200,  000 

1907 150,000 

1908  to  1910,  inclusive 100,  000 

1911  to  1917,  inclusi  vo 150, 000 

In  the  ex^ution  of  the  work  many  private  and  State  organizations 
have  cooperated  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected ;  cooperar 
Uon  of  the  second  kind  is  acknowledged  on  page  14. 

Measurements  of  stream  flow  have  been  made  at  about  4,100  points 
m  the  United  States  and  also  at  many  points  in  Alaska  and  the  Ha- 
waiian Islands.  In  July,  1916,  1,290  gaging  stations  were  being  main- 
tained by  the  Survey  and  the  cooperating  organizations.  Many  mis- 
cellaneous discharge  measurements  are  made  at  other  points.    In  con- 
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8  STJKFACE  WATER  STTPPLY,  1916,  PART  VI. 

nection  with  this  work  data  were  also  collected  in  regard  to  precipita- 
tion, evaporation,  storage  reservoirs,  river  profiles,  and  water  power  in 
many  sections  of  the  country  and  will  be  made  available  in  water- 
supply  papers  from  time  to  time.  Information  in  regard  to  publicfk- 
tions  relating  to  water  resources  is  presented  in  the  appendix  to  this 

report. 

DEFINITION  OP  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  .flow,  as  second- 
feiet,  gallons  per  minute,  miner's  inches,  and  dischai^e  in  second-feet 
per  square  mile,  and  (2)  those  that  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  of  inches,  acre-feet,  and  millions  of  cubic 
feet.  The  principal  terms  used  in  this  series  of  reports  are  second- 
feet,  second-feet  per  square  mile,  nm-off  in  inches,  and  acre-feet. 
They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second."  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
miit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (p.  9). 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  asstmiption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
vmiformly  distributed  on  the  surface.  It  is  used  for  comparing 
run-off  with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

An  "acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  common  use  are  here  defined : 

"Stage-discharge  relation,"  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge." 

"Control,"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determine  the  stage-dischaige  relation 
at  the  gage.  It  should  bo  noted  that  the  control  may  not  be  the 
same  section  or  sections  at  all  stages. 

The  "point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river 
would  fall  if  there  were  no  flow. 
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CONVENIENT  EQUTVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  far  converting  diicharge  in  iteond-feet  per  iquare  mile  into  run-off  in  depth  in  inches 

over  the  ccrea. 


Dlaefaam' 

(MCODtMeet 

persquan 

mOe). 

Rnn-oa  (depth  in  inches). 

I  day. 

28  days. 

39  days. 

30  days. 

31  days. 

1 

aom9 

.07438 
.11157 
.14876 
.18596 
.22314 

.39753 
.33471 

1.041 
3.083 
3.124 
4.165 
5.207 
6.248 
7.289 
8.331 
9.372 

1.079 
3157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
6.578 
6.694 
7.810 
8.926 
10.041 

1.153 
2.306 
3.459 
4.612 
5.764 
6.917 
8.070 
9.223 
10.376 

J. 

3. 

4 

6 

«. 

7. 

8. 

9. 

NoTB. — For  part  of  a  month  multiply  the  Tan.oO  (or  1  day  by  the  number  of  days. 

Table  for  converting  ditdmrge  in  leeond-feet  into  run-off  in  aere-feet. 


DlKhage 
(seconUeet). 

Run-off  {tanint). 

Iday. 

38  days. 

39  days. 

30  days. 

31  days. 

1 

1.983 
3.967 
5.950 
79M 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 

111.1 
166.6 
22211 

277.7 
333.3 
388.8 
444.3 
499.8 

S7.53 
115.0 
173:6 
330.1 
287.6 
345.1 
402.6 
460.3 
517.7 

69.50 
119.0 
17a  5 
238.0 
297.5 
357.0 
416.5 
476.0 
S35.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
553. 4 

2. 

3 

4 

6 

(L 

7 

8. 

9 

NoTX.— For  part  of  a  month  multiply  the  nuKifl  lor  1  day  by  tlie  number  of  days. 

Table  for  converting  ditcharge  in  aeeond-feet  into  runoff  in  millions  of  cubic  feet. 


Discharge 
(secuHMeet). 

RmMff  (depth  in  inches). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

aoee4 

.1738 
.3993 
.3456 
.4320 
.5184 
.6048 
.6913 
.7776 

3  419 
4.838 

7.257 
9.676 
12.10 
14.51 
16.83 
19.35 
21.77 

2.506 
5.012 
7.518 
10.03 
1Z53 
15.04 
17.54 
30.05 
32.55 

2.592 
5.184 
7.776 
10.37 
1Z96 
15.55 
18.14 
30.74 
23.33 

2.678 
5.356 
8.0S4 
10.71 
13.39 
16.07 
18.75 
21.43 
24.10 

2. 

J. 

4. 

^• 

Ti......... 

8. 

». 

Nan.— For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 
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10  SURFACE  WATER  SUPPLY,  1916,  PART  VI. 

Table /or  converting  ditcharge  in  ieamd-feet  into  run-off  in  miUion$  ofgdUont. 


Dtsrharee 
(second-tceU 

Ran-olT  (depth  In  Inches). 

Iday. 

28  days. 

29  days.  '  30  days. 

31  days. 

1 

0.6463 

1.293 

1.939 

2.585 

3.232 

3.878 

4.624 

5.171 

5.817 

18.10 
36.20 
54.30 
72.40 
90.50 
108.6 
126.7 
144.8 
162.9 

18.74    ;      19.39 
37.48          38.78 
56.22         58.17 
74.96         77.56 
93.70         96.95 
112.4     1    116.3 
131.2     1    135.7 
149. 9      1    155. 1 

20.04 
40.08 
6a  12 
80.16 

loaz 

120.2 
140.3 
in)  .t 

2 

3 

4 

5 

6 

7 

8 

9 

168.7      1    174.5          180.4      1 

1 

Note.— For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 

Table  for  converting  velocity  in  feet  per  second  into  velocity  in  miles  per  hour. 

|1  foot  per  second-0.e81818  miles  per  hour,  or  two-thirds  mile  per  hour,  very  nearly;  1  mile  per  hour— 1.4666 
feet  per  second.    In  computing  the  table  the  figures  0.68182  and  1.4867  were  used.) 


Feet  per  sec- 
ond (units). 

Miles  per  hour  for  tenths  of  foot  per  second. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

aooo 

.682 
1.36 
2.05 
2.73 
3.41 
4.09 
4.77 
5.45 
6.14 

a068 
.750 
1.43 
2.11 
2.80 
3.48 
4.16 
4.84 
5.52 
6.20 

a  136 
.818 
1.60 
2.18 
2.86 
3.55 
4.23 
4.91 
5.59 
6.27 

0.205 
.886 
1.57 
2.25 
2.93 
3.61 
4.30 
4.98 
5.66 
6.34 

0.273 
.995 
1.04 
Z32 
3.00 
3.68 
4.36 
5.05 
5.73 
6.41 

a341 

1.02 

1.70 

2.39 

3.07 

3.75 

4.43 

5.11 

5.80 

6.48 

0.499 

1.09 

1.77 

2.45 

3.14 

3.82 

4.50 

5.18 

5.86 

6.55 

0.477 

1.16 

1.84 

2.52 

3.20 

3.89 

4.57 

5.25 

5.93 

e.61 

0.545 

1.23 

1.91 

2.59 

3.27 

3.95 

4.64 

5.32 

6.00 

6.68 

0.614 

1.30 

1.98 

2.66 

3.34 

4.02 

4.70 

5.39 

6.07 

6.75 

1 

2 

3 

4  . 

5 

6 

7 

8 

9 

Table  for  converting  discharge  in  second-feet  into  theoretical  horsepower  per  foot  of  fall. 
(Iseeond-foot— 0.1136  theoretical  horsepower  per  foot  of  tall.    Weight  of  1  cubic  foot  of  water-  62.5  pounds.] 


Tens. 

Units. 

0 

1 

2 

3 

* 

5 

6 

7 

8 

9 

0 

0.00 
1.14 
2.27 
3.41 
4.54 
6.68 
6.82 
7.96 
9.09 
10.2 

0.114 
1.25 
2.39 
3.52 
4.66 
5.79 
193 
8.07 
9.20 
10.3 

0.227 
1.36 
2.50 
3.64 
4.77 
5.91 
7.04 
8.18 
9.32 
10.5 

0.341 
1.48 
2.61 
3.75 
4.88 
6.02 
7.16 
8.29 
9.43 
10.6 

0.454 
1.69 
2.73 
3.86 
6.00 
6.13 
7.27 
&41 
9.54 
10.7 

0.668 

1.70 

2.84 

3.98 

6.11 

6.25 

7.38 

&62 

9.66 

ia8 

0.682 
1.82 
X95 
4.09 
5.23 
6.36 
7.60 
8.63 
9.77 
10.9 

0.795 
1.93 
3.07 
4.20 
5.34 
6.48 
7.61 
8.75 
9.88 
11.0 

0.909 

2.04 

8.18 

4.32 

5.45 

6.59 

7.72 

8.86 

10.0 

11.1 

1.02 
2.16 
3.29 
4.43 
5.57 
6.70 
7.84 
8.97 
10.1 
11.2 

1 

2 

3 

4 

5 

6 

7 

8. 

9 

1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (365  days)  covers  1  square  mile  1.131  feet,  or  13.572  inches 
deep. 

1  second-foot  for  one  year  (365  days)  equals  31,636,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 
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EXPLANATION  OF  DATA.  11 

1  second-foot  for  one  year  (365  days)  equals  724  acre-feet. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,670  second-feet  for 

one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000.000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000.000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1.000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  Statee  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  Stat^  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  eqiials  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  Idlometeis. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1^ horsepower  eq<iab  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  eqiutls  1  second-foot  falling  8.80  feet. 

1|  horsepower  equals  about  1  kilowatt. 

_        ,     ,  ^         .  .  ,,      Second-feet  X  fall  in  feet         ,. 

To  calculate  water  power  quickly: 1^ =  net  horsepower  on 

«attf  wheel  realising  80  per  cent  of  theoretical  power. 

EXPIiANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  Octo- 
ber 1,  1915,  and  ending  September  30,  1916.  At  the  beginning  of 
January  in  most  parts  of  the  United  States  much  of  the  precipitation 
in  the  preceding  three  months  is  stored  as  ground  water  in  the  form 
of  snow  or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water 
passes  o£F  in  the  streams  during  the  spring  break-up.  At  the  end  of 
September,  on  the  other  hand,  the  only  stored  water  available  for 
nm-oflF  is  possibly  a  small  quantity  in  the  ground;  therefore  the 
run-off  for  the  year  beginning  October  1  is  practically  all  derived 
from  precipitation  within  that  year. 
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12  SURFACE  WATER  SUPPLY,  1W6,  PART  VI. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  f rona 
direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder  that 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of 
discharge  are  made  with  a  current  meter.  (See  Pis.  I,  II.)  The  gen- 
eral methods  are  outlined  in  standard  textbooks  on  the  measurement 
of  river  dischai^e. 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when 
applied  to  the  gage  heights,  give  the  dischai^e  from  which  the  daily, 
monthly,  and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered 
by  this  report  comprise  a  description  of  the  station,  a  table  giving 
results  of  discharge  measurements,  a  table  showing  the  daily  dis- 
chai^e  of  the  stream,  and  a  table  of  monthly  and  yearly  discharge 
and  run-off. 

If  the  base  data  are  insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  ^ves,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any 
conditions  that  may  affect  the  constancy  of  the  stage-dischai^e 
relation,  covering  such  subjects  as  the  occurrence  of  ice,  the  use  of 
the  stream  for  log  driving,  shifting  of  control,  and  the  cause  and 
effect  of  backwater;  it  gives  also  information  as  to  diversions  that 
decrease  the  flow  at  the  gage,  artificial  regulation,  maximum  and' 
minimum  recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  dirunal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the 
mean  daily  gage  height  may  not  be  the  true  mean  discharge  for  the 
day.  If  such  stations  are  equipped  with  water-stage  recorders  the 
mean  daily  discharge  may  be  obtained  by  averaging  discharge  at 
regular  intervals  during  the  day,  or  by  using  the  discharge  integrator, 
an  instrument  operating  on  the  principle  of  the  planimeter  and 
containing  as  an  essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  colunm  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not  indi- 
cate correctly  the  stage  when  the  water  surface  was  at  crest  height, 
and  the  corresponding  discharge  was  consequently  larger  than  given 
in  the  maximum  column.     Likewise,  in  the  colunn  headed  "Mini- 
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mmn  "  the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
g^e  height  was  lowest.  The  colimm  headed  "Mean"  is  the  average 
Sow  in  cubic  feet  for  each  second  during  the  month.  On  this  average 
flow  computations  recorded  in  -the  remaining  columns,  which  are 
defined  on  page  8,  are  based. 

ACCTJRACT  OF  FIELD  DATA  AND  COMPUTED   RESUIiTS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanence  of  the  stage-discharge  relation  and  (2)  on  the  accuracy  of 
observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

A  paragraph  in  the  description  of  the  station  or  footnotes  added  to 
the  tables  gives  information  regarding  the  (1)  permanence  of  the 
stage-discharge  relation,  (2)  precision  with  which  the  discharge 
rating  curve  is  defined,  (3)  refinement  of  gage  readings,  (4)  frequency 
of  gage  readings,  and  (5)  methods  of  applying  daily  gage  heights  to 
the  rating  table  to  obtain  the  daily  discharge.' 

For  the  rating  tables  "well  defined"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "poorly  defined,"  within  15  to  2.5  per  cent. 
These  notes  are  very  general  and  are  based  on  the  plotting  of  the 
individual  measurements  with  reference  to  the  mean  rating  ciu^e. 

The  monthly  means  for  any  station  may  represent  with  high  ac- 
curacy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  non- 
contributing  districts  in  the  measured  drainage  area,  by  lack  of 
information  concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  the  river  above  the  station.  "Second-feet  per  square  mile" 
and  "Run-off  (depth  in  inches)"  are  therefore  not  computed  if  such 
errors  appear  probable.  The  computations  are  also  omitted  for  sta- 
tions on  streams  draining  areas  in  which  the  annual  rainfall  is  less 
than  20  inches.  All  figures  representing  "second-feet  per  square 
mile"  and  "run-off  (depth  in  inches)"  previously  published  by  the 
Survey  should  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the  flow 
at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 

>  For  a  more  detailed  dlscosslon  of  the  accuracy  ol  stream-flow  data  see  Grorer,  N.  C,  and  Hoyt,  T.  C, 
Aeeanerr  of  stream-flow  data:  V.  8.  Oeol.  Survey  Water-supply  Paper  400,  pp.  53-W,  IBU. 
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COOPERATION. 

Much  of  the  work  in  Montana  has  been  carried  on  under  cooperative 
agreement  with  the  United  States  Reclamation  Service,  the  work 
being  done  by  the  Geological  Survey  and  the  expense  borne  by  the 
Reclamation  Service.  The  legislature  of  the  State  of  Montana  made 
an  appropriation  for  stream-gaging  work,  which  was  expended  by 
the  State  engineer,  as  provided  in  the  act,  in  accordance  with  para- 
graph 3,  section  2244,  of  the  Revised  Codes  of  1907  of  the  State  of 
Montana,  which  reads  as  follows: 

The  State  engineer  shall  become  conversant  with  the  waterways  of  the  State  and  the 
needs  of  the  State  as  to  irrigation  matters,  shall  make,  or  cause  to  be  made,  measure- 
ments and  calculations  of  the  ordinary  and  flood  discharge  of  streams,  coopeimting 
n  this  work  as  much  as  possible  with  the  United  States  Geological  Survey  and  the 
Montana  Experiment  Station;  such  measurements  to  be  made  on  streams  in  order  of 
their  importance,  provided  that  measurements  already  made,  if  deemed  reliable, 
may  be  adopted. 

This  fund  was  expended  largely  on  work  in  connection  with  the 
several  Carey  projects  in  Montana  and  in  computing  data  on  water- 
right  filings  and  adjudications.  A  State  hydrographer  was  employed 
who  worked  directly  with  the  Geological  Survey. 

The  expense  of  work  on  the  Crow  Reservation  in  Montana,  the 
Standing  Rock  Reservation  in  North  and  South  Dakota,  and  the 
Pine  Ridge  and  Rosebud  Reservations  in  South  Dakota  was  borne  by 
the  OflBce  of  Indian  Affairs. 

Officials  of  tie  Yellowstone  National  Park  have  furnished  valuable 
hydrometric  and  climatic  data  and  paid  a  latge  part  of  the  expense  of 
work  in  the  park. 

All  stations  in  Wyoming  were  maintained  in  cooperation  with  the 
State,  through  Mr.  J.  B.  True,  State  engineer. 

The  United  States  Reclamation  Service  paid  for  the  maintenance 
of  the  stations  on  North  Platte  River  above  Pathfinder,  Wyo.,  on 
Sweetwater  River  near  Alcova,  Wyo.,  and  on  Sage  Creek  above 
Pathfinder,  and  also  furnished  complete  records  for  certain  stations, 
as  acknowledged  in  connection  with  the  descriptions  of  those  stations. 

The  Hawk  Springs  Development  Co.,  through  Mr.  J.  A.  Whiting, 
furnished  record  of  gage  heights  and  provided  the  transportation 
necessary  to  obtain  data  for  the  station  on'Horse  Creek  near  Lagrange. 
Messrs.  Johnson  and  Crownberg  furnished  gage-height  records  and 
other  assistance  in  connection  with  the  station  on  Medicine  Bow 
River  near  Medicine  Bow,  Wyo.,  and  Mr.  F.  H.  Richards  assisted  in 
like  manner  in  obtaining  the  record  at  the  station  on  Muddy  Creek 
near  Shirley,  Wyo.  The  Wyoming  Irrigation  Co.  furnished  gage- 
height  records  for  Shell  Creek  at  Shell,  Wyo.  The  Rock  Creek  Con- 
servation Co.  fiunished  field  data  for  stations  on  Rock  and  Deep 
creeks  near  Arlington,  Wyo.,  and  also  transportation  for  Survey 
engineers. 
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fne  SUte  engineer  of  Colorado  paid  the  gage  observers  at  the 
•:-.ti'ns  on  tiie  South  Platte  at  South  Platte,  on  the  North  Fork  of 
>  Sonth  Platte  at  Grant  and  at  South  Platte,  and  on  Geneva  Creek 
i.  irant.  The  Tanyall  Canal  &  Reservoir  Co.  paid  the  expense  of 
liiouining  tlie  stataon  on  Tanyall  Creek  near  Jeiferson,  Colo. 

In  Sonth  Dakota  the  Black  TTiHa  Angostura  Irrigation  Co.  paid  the 

vL-jT  of  the  gage  observer  at  the  station  on  Cheyenne  River  near 

5 :  Spiings. 

DIVISION  OF  WORK. 

7>.iXi  for  stations  in  the  upper  Missouri  River  basin  in  Montana  and 
N  rj  Dakota  were  collected  and  prepared  for  publication  under  the 
Ir-vtion  of  W.  A.  Lamb,  district  engineer,  who  was  assisted  by  B.  E. 
'  ,^.  E.  F.  Chandler,  A.  H.  Tuttle,  and  Mrs.  A.  H.  Blom,  and  by 
!  S.  Heidel,  State  hydrographer  for  Montana. 

r>ata  relating  to  tributaries  of  ^lissouri  River  in  Colorado,  South 
r^  kotA,  and  Wyoming  were  collected  and  prepared  for  publication 
r  .er  the  direction  of  Robert  FoUansbee,  district  engineer,  who  was 
■j-Med  by  R.  H.  Fletcher,  W.  R.  King,  P.  V.  Hodges,  H.  K.  Smith, 
'■  H.  Baily,  and  Miss  Jane  Hanna. 

Data  for  three  stations  in  the  Yellowstone  National  Park  were  col- 
'-'  :ed  and  prepared  for  publication  under  the  direction  of  G.  C. 
Bii-isin,  dbtrict  engineer,  who  was  assisted  by  H.  J.  Dean,  C.  G. 
F'ukea,  and  £.  Hazel  Haugse. 

OAGINO- STATION  RECORDS. 

laSSOTTBI  BIVBB  FBOFBB. 

UD  BOCK  CaXKK  BXI<OW  HKS  BOCK  BE8EBV0IB,  SEAB  KONIBA,  KOHT. 

-y  inos.— In  sec.  32,  T.  13  8.,  R.  6  W.,  at  weir  150  yards  below  reservoir  of  Red  Rock 

Rf9sv<Hr  dc  Inigati<«  Go.,  8  miles  northeast  of  Monida  and  15  miles  east  of  Lima, 

in  Beaveifaead  County. 
'--irsiai  ABKA. — ^About  560  square  miles. 
-^  "iiaa  ATAILABI.K. — July  22,  1911,  to  September  30,   1916;  also  miscellaneous 

DeMatements  made  in  summer  of  1910. 
'-m.— Stage  detennined  by  measuring  with  graduated  rod  the  depth  on  a  peg  in 

CQooete  well  set  with  its  top  at  elevation  of  crest  of  weir.    Observations  made 

rtioe  dafly  by  P.  V.  Maxwell.    Float  g^e  in  concrete  well  used  in  1912  and  1913. 

Dnriog  1911  a  temporary  vertical  staff  on  the  left  bank  about  300  yards  below  the 

iiia  wu  read.     <3age  heights  beginning  with  those  for  1912  indicate  head  on  crest 

o!  404oot  weir  about  160  yards  below  dam. 
■"■-'CEAaa,*  MKABUBBMEMTS.— Made  from  footbridge  40  feet  Above  weir  or  by  wading, 
ii-vsn.  AKo  coNTBOt.— Bed  composed  of  coarse  gravel,  pebbles,  and  boulders. 

Btob  hi^;  right  bank  is  subject  to  overflow  only  during  extreme  high  water. 

CuiRBt  ao  swift  at  high  stages  that  channel  above  weir,  if  cleaned  out,  soon 

beconea  partly  filled  with  rocks  and  pebbles,  which  cause  considerable  velocity 

of  tf^naeh.    Stage  discharge  relation  seldom  changes  after  natural  deposit  has 

bees  allowed  to  rest  imdisturbed. 
i'lTuias  <»  macHABOB. — MaTimnni  stage  recorded  during  year,  2.96  feet  at  7  a.  m. 

ud  6  p.  m.  April  30  (dischaige obtained  by  indirect  method,  1,170  second-feet); 

■nminimi  stage  recorded,  0.28  feet  January  16,  17,  18  (discharge,* 23  second-feet). 
Ull-1916:  MaTimnm  stage  recorded,  3.2  feet  April  28,  1914  (discharge,  1,220 

•«»d-fert);  minimum  stage  recorded,  0.10  foot  January  1  to  April  10,  1913 

(ditcbaige,  6  aeocmd-feet). 
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Ice. — Stage  dischaige  relation  not  affected  by  ice. 

Diversions. — None. 

Reoulation. — Dam  is  used  to  store  flood  waters  to  be  released  as  required  during; 
irrigating  season. 

Accuracy.— Stage  discharge  relation  changed  by  high  water  of  April  smd  May. 
Rating  curve  used  to  May  1  well  defined;  rating  curve  used  after  May  1  well  de- 
fined between  200  and  500  second-feet.  Gage  read  to  hundredths  twice  daily. 
Daily  discharge  ascertained  by  applying  mean  daily  gage  heights  to  rating  tables 
October  1  to  April  22  and  May  2  to  September  30;  April  23  to  May  1  by  indirect 
method.    Results  good. 

Cooperation. — Record  of  daily  gage  heights  furnished  by  Red  Rock  Reservoir  & 
Irrigation  Co. 

Discharge  meamremenU  of  Red  Rock  Creek  below  Red  Rock  reservoir,  near  Monida, 
Mont.,  during  the  year  ending  Sept.  SO,  1916. 


Date. 

Hade  by- 

Oaw 
height. 

Dis- 
charge. 

Oct.     1 

BetdelandUaxwell 

Feet. 
1.40 
1.70 

See.-ft. 
380 

do. .   . . 

456 

Daily  discharge,  in  second-feet,  of  Red  Rock  Creek  below  Red  Rock  reservoir,  near  Monida, 
t.,  for  the  year  ending  Sept.  SO,  1916. 


Mont., 


Day. 


1 
2 
3 
4 

5 

« 

7, 
8. 
9 
10 

11 
12 
13 
14 
U. 

It, 
17 
IS 
19 
20 

31 
23 
23 
24 
25. 

36. 
27 
28 
29 
30 
31. 


)ct. 

Not. 

Dec. 

280 

70 

25 

164 

70 

25 

88 

70 

25 

«8 

70 

25 

18 

70 

25 

«8 

70 

25 

68 

70 

25 

68 

70 

25 

68 

70 

25 

68 

70 

25 

68 

70 

25 

68 

70 

25 

68 

70 

25 

68 

70 

25 

68 

70 

25 

68 

46 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

68 

25 

25 

70 

25 

25 

70 



25 

Jan. 


Feb. 


Har. 


Apr. 


26 
25 
25 
25 
35 

25 
25 
36 
26 
36 

26 
36 
26 

65 
124 

348 

352 
396 
418 
510 

668 
805 
876 
937 
957 

1,010 
1,080 
1,100 
1,130 
1,170 


Hay. 


1,170 
1,140 
1,110 
1,110 
I,U0 

1,060 

1,020 

1,020 

925 

895 

717 
717 
648 
603 
603 

603 
603 
603 
603 
603 

548 
495 
495 
495 
495 

522 
548 
548 
576 
576 
576 


June. 


578 
548 

548 
648 
637 

537 
470 
422 
423 
422 

422 
422 

436 
436 
436 

436 
436 
436 
440 
445 

440 
436 
440 
445 
445 

445 
445 
445 
445 

445 


July. 


445 
445 

407 
876 
376 

337 
332 
332 
332 
332 

332 
291 

291 
271 
252 

271 
271 
284 
252 
252 

252 
227 
200 
155 
155 

155 
155 
155 
155 
155 
155 


Aog. 


155 
153 
149 
147 
141 

141 

138 
136 
136 
131 

131 
138 

128 
128 
128 

128 
125 
125 
133 
123 

138 
149 
149 
149 
149 

141 
141 
138 
138 
138 
138 


Sapt. 


138 
133 

133 
133 


133 

128 
128 
128 
128 

128 
138 
128 
128 
256 

332 
376 
398 
445 
470 

485 

508 
373 
252 
353 

252 
252 
252 
252 
252 


Note.— April  24  to  Miy  10, 1918,  water  passed  around  velr;  estimated  by  observer  as  follows: 


Seccmd- 
feet. 

Apr.24 •. 7.5 

Apr.25 &8 

Apr.Se 12.6 

Apr.37-28 25 

A|r.»-ao ao 


Seoond- 
ftet. 

Mayl.-5 30 

Hay  6-8 25 

May  9. 12.5 

VaylOL 10 
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VoKthbf  diadutrge  of  Red  Rock  Creek  below  Red  Rock  reservoir,  near  Monida,  Mont., 
for  the  year  ending  Sept.  SO,  1916. 


Moath. 

Discharge  to  accond'feet. 

Ron-off 
(total  In 
aere-tMt). 

Maximum. 

Minimum. 

Mean. 

Octoto' 

280 
70 

as 

25 

25 

2t 

1,170 

1,170 

578 

US 

155 

506 

68 
25 
25 
23 
25 
25 
25 
485 
422 
155 
123 
128 

77.7 
48.2 
25.0 
24.8 
25.0 
25.0 

406 

733 

460 

270 

137 

241 

4,780 

Nonmtier 

2,870 

T^nvntwr 

1,540 

1,520 

FMmarr. 

1  440 

Mm*< 

1,540 

*wil         ,     , ,    . 

24,200 

i^ .. 

45,100 

jS.;^::::::::::::;:;::::::::::::::::;::::::::;:::::::::: 

27,400 

laly 

16.600 

8^ 

.Sflntfmbff    . 

14,300 

1.170 

25 

30« 

150,000 

BEA7ESHEAD  RITER  AT  BARRATTS,  MONT. 

Location.— In  SW.  i  SW.  J  sec.  20,  T.  8  S.,  R.  9  W.,  at  highway  bridge  where  high- 
way croeeee  railroad  and  where  both  highway  and  railroad  bridges  cross  river, 
1  mile  above  Barratts,  in  Beaverhead  County,  2  nulee  below  mouth  of  Graee- 
hopper  Creek,  and  10  milea  southwest  of  Dillon.   . 

Drainage  area. — Not  measured. 

Records  available. — August  12,  1907,  to  September  30,  1916. 

Gage. — Chain  gage  on  downstream  side  of  bridge;  read  by  T.  Masuno.  Before  June 
22, 1908,  a  staff  gage  was  used .    Datum  of  chain  gage  same  as  that  gf  staff  gage. 

Discharge  measurements.— Made  from  downstream  side  of  bridge. 

Channel  and  control. — Banks  high,  covered  with  brush,  and  not  subject  to  over- 
flow. Stream  bed  clean  and  rocky.  Two  channels  at  low  and  medium  stages, 
caused  by  an  old  pier;  sudden  changes  unlikely. 

Eztrekbs  or  discharge.— Maximum  stage  recorded  during  year,  4.2  feet  at  3.50 
p.  m.,  June  22  (discharge,  2,150 second-feet);  minimum  stage,  0.90  foot,  Septem- 
ber 1-7  (discharge,  222  second-feet). 

1907-1916:  Maximum  stage  recorded,  6.0  feet,  June  19  and  20,  1908  (discharge, 
3,640  aecond-feet);  minimum  stage,  0.42  foot,  Jime  23,  1910  (discharge,  114  sec- 
ond-feet). 

Ice. — Stage-discharge  relation  at  times  affected  by  ice. 

DiTERSioNs. — Numerous  diversions  are  made  above  the  station.  Water  rights  ag- 
gregating 85,866  inches  of  water  are  decreed  from  Lima,  on  Red  Rock  Creek,  to  a 
point  10  miles  above  Twin  Bridges.  The  three  largest  canals  diverting  below  the 
station  are  Canyon  Creek  canal,  appropriating  6,000  inches;  Union  canal,  ap- 
propriating 4,000  inches;  and  Beaverhead  canal,  diverting  just  north  of  Dillon 
appropriating  5,000  inches.  The  Union  Electric  Co.,  of  Dillon,  has  a  canal,  with 
a  carrying  capacity  of  6,000  inches. 

Regulation. — ^The  dam  on  Red  Rock  Creek,  near  Monida,  used  to  store  flood  waters, 
has  some  effect  on  the  flow  at  this  station. 

Accuracy. — Stage-discharge  relation  unchanged  during  year.    Rating  curve  fairly 
well  defined.    Gage  read  to  half  tenths  twice  daily.    Daily  discharge  ascertained 
by  applying  mean  daily  gage  height  to  rating  table.    Records  good. 
The  following  discharge  measurement  was  made  by  C.  S.  lleidel: 
June  22,  1916:  Gage  height,  3.97  feet;  discharge,  1,990  second-feet. 
71244"— 1&—WSP  436 2 
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Daily  disdtarge,  in  »econd-feet,  of  Beaverhead  River  at  BarratU,  MorU.,for  the  year  ending 

Sept.  SO,  1916. 


D»y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

567 
667 
567 
567 
516 

516 
492 
430 
430 
430 

398 

398 
420 
420 
420 

420 
444 
420 
420 
420 

420 
420 
398 
398 
420 

420 
444 
444 
420 
•420 
420 

420 
420 
444 
467 
467 

467 
467 
467 
444 
430 

398 
420 
420 
420 
420 

420 

420 
420 
420 
420 

420 
420 
420 
420 
364 

375 
354 
332 
332 
332 

332 
332 
354 
375 
375 

375 
398 
875 
375 
333 

332 
332 
332 
354 
354 

332 
332 
332 
332 
354 

332 
333 
332 
312 
332 

332 
332 
312 
332 
332 
332 

332 
332 
332 
332 
332 

332 
333 
332 
333 
333 

333 

332 
332 
332 
333 

354 
332 
332 
312 

332 
332 
332 
332 
354 

333 
332 
312 
202 
292 

374 
292 
392 
333 
333 

292 
274 
392 
292 
292 

274 
274 
274 
274 
2S6 

256 
258 
256 
256 

256 
293 

356 
356 
274 

392 

292 
354 
516 
900 

840 
736 
567 
467 
444 

420 
616 
619 
736 
840 

726 
699 
646 
567 
492 

492 
493 
467 
467 
467 
444 

444 
467 
444 
420 
420 

420 
398 
420 
444 
467 

492 

699 
567 
616 
542 

542 

619 
672 
872 
699 

726 
840 
840 
900 
961 

1,020 
1,150 
1,210 
1,280 
1,280 

1,280 
1,340 
1,340 
1,340 
1,400 

1,470 

1,540 
1,470 
1,470 
1,470 

1,400 

1,340 
1,280 
1,210 
1,080 

1,020 
961 
900 
961 

1,020 

961 
840 
840 
840 
900 

961 
1,1.50 
1,080 
1,020 
1,020 

961 

961 

900 
840 
840 
840 

900 

900 

961 

1,020 

1,080 

1,210 

1,210 
1,080 
1,080 
1,080 

1,020 
1,020 
1,020 
1,150 
1,470 

1,800 
2,010 
1,730 
1,470 
1,470 

1,340 
1,080 
1,080 
1,080 
1,080 

1,020 
1,020 
1,080 
1,340 
1,340 

1,080 
961 
782 
726 
619 

593 

567 
567 
516 
616 

616 
516 
467 
467 
467 

420 
420 
420 
375 
375 

398 
375 
375 
333 
332 
332 

332 
354 
332 
332 
332 

332 
332 
332 
332 
332 

332 
312 
312 
312 
332 

332 
332 
332 
332 
332 

332 
312 
292 
292 
274 

256 
274 
256 
256 
256 
238 

222 

J 

77? 

3 

222 

4 

r» 

5 

722 

t 

223 

7 

223 

8 

3S0 

9 

256 

10 

293 

11 

292 

12 

332 

13 

332 

14 

332 

15 

332 

16 

333 

17  .          .      . 

332 

18 

354 

19 

354 

10 

375 

21 

375 

22 

375 

23 

375 

24 

420 

25 

430 

26..       . 

444 

27 

420 

28 

420 

29 

467 

30 

467 

31 

Note.— Discharge  Jan.  2-15  determined  from  gage  heights  as  estimated  by  observer  because  of  effect  of 
Ice  at  gage.    No  gage  height  record  Jan.  16-26. 

Monthly  diacharge  of  Beaverhead  River  at  Barrattt,   Mont.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Discliarge  in  second-feet. 

Rnn-oir 

(total  in 
acre-(cct). 

Maximum. 

Minimum. 

Mean. 

October 

5fi7 

467 

39S 

354 

900 

1,280 

1,540 

2,010 

1,340 

354 

467 

398 
332 
312 
2,5« 
256 
398 
840 
840 
332 
238 
222 

447 
414 
313 
296 
510 
6S« 
1,160 
1,160 
623 
311 
330 

27,500 
24,60O 

November .  .                            .  . 

21,100 

February 

17,000 

March 

31,400 

April 

40,800 

May :...::. . .   .   : : :   ::    :  ::   .  :::: . 

71,300 
69,000 
38,300 
19  100 

July 

August 

19,600 

JEFFEBSOH  RIVXB  NSAK  SII.VSBSTAX,  KOHT. 

Location.— In  sec.  23,  T.  2  S.,  R.  6  W.,  at  highway  bridge  at  Barkell's  ranch,  in 
Madison  County,  on  road  from  Silverstar  to  Iron  Rod,  a  station  on  Ruby  Valley 
branch  of  Northern  Pacific  Railway,  about  5  miles  below  junction  of  Beaverhead 
and  Bighole  riven. 

Drainaoe  area. — ^Not  measured. 

Records  available. — ^August  11,  I&IO,  to  September  30,  1916,  when  station  waa 
discontinued. 
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?.— TolKal  staff  nailed  to  downstream  aide  of  rock-filled  timber  crib  placed 
IT  cad  two  coDcxvte  piers  at  center  of  bridge;  read  by  C.  A.  Barkell. 

-'F1S6B  XKABiTRKXKim. — ^Msde  from  downstream  side  of  highway  bridge. 

u>sB.  AXD  OONXROL. — Bed  gravel;  practically  permanent.    Banks  of  medium 
b'^icht,  covered  ^th  brash,  and  subject  to  overflow  during  extreme  floods. 

-^rxss  or  nsacHASoK. — MaTJiniiTn  stage  recorded  during  year,  7.75  feet  at  8  a.  m. 
ud  3  p.  m.  June  23  (discharge,  13,500  second-feet);  minimMm  stage  2.0  feet  at  5 
?  SL  A^gu8t  11,  and  at  8  a.  m.  and  5  p.  m.  August  12  (discharge,  465  second-feet). 
:<I&-I916:  IffaTJinnm  stage  recorded,  8.8  June  15,  1913  (discharge,  16,500 
^e-r^-teef) ;  fniniwinm  stage,  1.7  feet  August  22, 1910  (discharge,  320  second-feet). 
— Staee-dJBcfaaige  relation  seriously  affected  by  ice ;  observations  discontinued  dur- 
:32  winter  monthB. 

~  T£..-:ov8. — Nmneioiis  inigatiDg  ditches  divert  water  above  and  below  station. 
ruTKW. — Flow  regulated  by  two  dams:  One  on  Red  Rock  Creek,  near  Monida, 
4  -ras  water  for  irrigation,  and  one  on  Bighole  River,  near  Divide,  is  used  for 
y<ver  development. 

"jiCT.— Stage-discharge  relation  i«actically  permanent;  rating  curve  well  de> 
i'^  Gage  read  to  half  tenths  twice  daily.  Daily  discharge  ascertained  by 
^--Jring  mean  daily  gage  height  to  rating  table.    Records  good. 

Z-.i  •<  Dowing  diachai^ge  measurement  was  made  by  C.  S.  Heidel: 

.\z£  X.  1916:  Gage  height,  7.4  feet;  discharge,  12,100  second-feet. 


T^imye,  in  teotrndrfeet,  of  Jeffenon  River  near  SUventar,  Mont., forikeyear  ending 

Sept:  SO,  1916. 


^«y. 


I  I 

Oct.       Nov.      Ibr.       Apr. 


'     1,830 
1,830 
1     1.830 
1     1,740 
>     1,080 

1,830 
1,830 
1,830 
1.830 
1,830 

3.000 

3,000 
3.000 
3,000 
3,180 

3,180 

3,000 
1.930 
1.830 
1,830 

1,830 
3.000 

3,000 
2,000 
3,000 

1,830 

i,aao 

1,890 
1,830 
3,000 
1,080 

_ 

.. 

• 

. 

_ 

. 

,. 

? 

' 

>    .                ■■  " 

! 

1.800 
1.M0 
1,S00 
1,3S0 
1,350 

1,360 
1,3») 
1,350 
1,SOO 
1,M0 


3,170 
3,370 

3,470 
3,370 
3,370 
3,180 

%oao 

3,180 
2,280 
2,S70 
3,780 
2,780 
3,780 


2,S70 
3,370 
2,180 
2,180 
2,180 

3,470 
2,370 
2,180 
3,370 
2,370 

3,280 

2,  no 

3.200 
3,420 
3,840 

2,280 
2,370 
2.280 

2,seo 

3,200 

3,420 
3,«40 
3,840 
8,880 
4,000 

4,sn 

4,780 
4,780 
5,340 
6,480 


Hay. 


5,480 
6,220 
8.470 
6,730 
6,730 

6,730 
6,890 
6,990 
6,220 
5,480 

S,010 

4,780 
4,080 
4,090 
4,320 

4,550 
4,550 
4.320 
4,320 
4,320 

4,320 
4,550 
4,560 
4,320 
4,320 

4.330 
4,320 
4,320 
4,550 
4,320 
4,090 


June.      July. 


4.080 
4,080 
4,090 
4.320 
4,560 

4,550 

4,550 
4,780 
6,010 
6,720 

6,470 
6,990 
6,990 
7.260 
8,340 

9,170 
9,170 
0,450 
10,600 
13,300 

12,600 
13.200 
13.500 
12.000 
11,400 

11.200 
10,900 
11,200 
n,200 
10,800 


10,800 
10.000 
10.  COD 
8.730 
0.450 

9,460 

9,170 
9,170 
8,340 
8,070 

7,280 
6,730 
5,970 
5,480 
4,550 

3,880 
3,860 
3,420 
2,890 
2,780 

2,570 
2,180 
1,920 
1,830 
1,500 

1,880 
1,350 
1,350 
1,350 
1,210 
1,080 


Aug. 


1,080 

1,080 

065 

865 

765 

678 
678 
878 
599 


496 
465 
590 
765 
765 

965 
1,080 
1,210 
1,500 
1,600 

1,500 
1,660 
1,660 
1,350 
1,350 

1,350 
1,350 
1,280 
1,350 
1,500 
1,500 


Sept. 


1,500 
1,500 
1,660 
1.830 
1,830 

2.000 
2,000 
2,000 
1.830 
1,830 

1,680 
1,C60 
1,830 
1,830 
1,830 

1,830 
1,830 
2.000 
2,000 
2,000 

1,830 
1,830 
1,830 
1.920 
2,090 

2,180 
2,080 
2,000 
2,180 
2,180 


relatlao  aflaetod  by  ice  Nov.  11  to  ICw.  18.    No  gage-belgfat  record  Dec.  30  to 
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Monthly  dueharge  of  Jeffenon  River   near  SUventar,    Mont.,  /or  the  yutr  ending  Sept. 

SO,  1916. 


Month. 

Discbarge  In  seoond-feet. 

Run-off 
(total  In 
acre^eet). 

Maximuni. 

Minlmuxn. 

Mean. 

October 

2,180 
1,660 
2,780 
4,480 

e,«eo 

13,S0O 
10,600 
1,660 
2,180 

1,660 
1,350 
2,000 
3,180 
4,000 
4,090 
1,880 
465 
1,500 

1,900 
1,470 
2,420 
3,180 
6,040 
8,340 
5,130 
1,070 
1,800 

117,000 

Nov.1-10       

29,200 

Uar.  19-31 

63.400 

Amll    

189,000 

i^v:::;:::::::::::::::::;::::::::::::;. :::::::. ..::::: 

310,000 

June      

496,000 

July 

315,000 

65,800 

September 

113,000 

XISSOUBI  RIVER  AT  TOSTOR,  HOHT. 

Location. — In  SW.  \  sec.  23,  T.  5  N.,  R.  2  E.,  at  highway  bridge  croesiiig  Miasouri 
River  at  Toeton,  Broadwater  County,  about  25  miles  below  junction  of  Gallatin,' 
Jefferson,  and  Madison  rivers.  Only  large  tributary  between  gaging  station  and 
headwater  forks  is  Sixteenmile  Creek. 

Dbainaoe  area. — Not  measured. 

Records  available. — ^April  5,  1910,  to  December  20,  1916,  when  station  was  dis- 
continued. 

Gage. — Chain  gage  attached  to  downstream  side  of  bridge,  about  30  feet  from  first 
pier  from  right  bank;  read  by  W.  B.  Lorentz. 

DiscHAROE  measurements. — Made  from  cable  just  above  bridge. 

Channel  and  control. — Rocky;  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  10.0  feet  January 
4  (stage-discharge  relation  affected  by  ice  gorge) ;  maximum  stage  recorded  during 
open-water  periods,  8.15  feet  at  8  p.  m.  June  21  (discharge,  23,500  second-feet); 
minimum  stage  recorded,  2.1  feet  at  5  p.  m.  December  31  (discharge,  1,560 
second-feet). 

1910-1916:  Maximum  stage  recorded,  9.4  feet  June  1,  1913  (discharge,  29,800 
second-feet);  minimum  stage  recorded  February  10,  1914  (discharge  estimated 
at  1,100  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — ^Numerous  diversions  from  tributaries  above  station. 

Regulation. — Low-water  flow  partly  regulated  by  Hebgen  reservoir  on  Madison 
River. 

Accuracy. — Stage-dischaige  relation  permanent  for  open  channel;  seriously  affected 
by  ice  January  1  to  March  10.  Rating  curve  fairly  well  defined.  Gage  read  to 
half  tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  heights  to  rating  table.    Records  fair. 

No  discharge  measurements  were  made  at  this  station  during  the  year. 
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V  ii'-^rharyt,  in  meond-feet,  of  JUttovri  River  at  TosUm,  Mont., /or  the  period  Oct.  1, 

1915,  to  Dee.  tO,  1916. 


riar- 

/    Oct. 

/    Nor. 

I>ee. 

Ibr. 

Apr. 

itoy. 

Time. 

July. 

Aug. 

Sept. 

:*ii-i«. 

1 

../    &5B0 

..'     5.230 

,     A.Z30 

5.230 

'     4.800 
4.560 
!     4.560 
1     4.3SO 
'     4.MO 

4.560 
4.  3!SO 
3.  Sk-nO 
3.9fiO 
4,350 

3.9SO 

3.  a.'m 

3.9SO 
3.»SO 
S.960 

s.wm 
3. 6eo 

3.««iO 
3.6SO 
3,««0 

s.aao 

S.fiAO 
S.IKiO 

4.seo 

4.3!iO 
4.3BO 

/     3.«SO 
f     3.960 
1     4.2.V> 
1     4.2SO 

4,seo 

4.3SO 
4.3SO 
S.tt50 
3.«NM> 
S.SSO 

4.250 
S.flAO 

S.aso 

3.  a5o 
3,aso 

•4.2SO 

4.3fln 

4.  2SO 
•4.5«iO 

A.stm 

4..SHO 
&.  Z30 
5.230 

*.sno 

S.»50 
4.250 

s,e60 
3.W10 

3.960 
3.060 
4,260 
4.660 
4,250 

4.2S0 
4. 250 
4.250 
4,250 
4,250 

4.100 
3.960 
3.960 
4,560 
4,560 

4,2S0 
4,250 
3,960 
3.660 
3.660 

8.0SO 

4.250 
4.560 
3,950 
8,600 

3.340 

3,660 
3.950 
3,890 
1.830 
1,640 

11.300 
10.800 
9.130 
8,300 
7,080 

7,080 
6,690 
7,480 
7.480 
7,480 

7.480 
6.680 
7,480 
7,080 
6,690 

6,040 
6,600 
6,600 
6,310 
6.230 
6,680 

6.230 
6,580 
6,940 
6,680 
6,580 

6,ft0 
6,230 
6,230 
6,230 
6,660 

6,580 
6,690 
7,480 
7,480 
7,080 

7.480 
7,480 
7,480 
7.480 
7.480 

7.480 
6,680 
6,680 
6,600 
7,080 

7.480 
8,710 
9,130 
10,400 
9,990 

9.130 
9,660 
0.130 
9,130 
8,710 

9,980 
13.300 
13,600 
13,600 
U,100 

13.600 
13,300 
11,300 
11,300 
10,800 

0,980 
9,660 
9,130 
9,130 
9,130 

9,660 
10,400 
9,990 
9,880 
9,880 

10.400 
9,890 
9,990 
9,560 
9,000 
9,980 

10,400 
10,400 
9,990 
10,400 
10,800 

11,700 
11,300 
11,300 
11,700 
13,600 

14,600 
15.000 
15,400 
14,500 
14,600 

15,000 
17,400 
18.400 
30.900 
22,400 

23,000 
22.400 
22,400 

20,800 
19,400 

18,400 
17,400 
17.400 
17,800 
18,400 

< 

19,400 

30,400 
30,400 
19,400 
18,400 

19,400 
18,400 
16,400 
16,400 
16,400 

16,000 
13,500 
13,  IW 
11,300 
10,800 

10.800 
9,890 
9,130 
9,130 
8,300 

7,480 
6,690 
6.940 
5.230 
4,880 

6,580 
6,330 
6,230 
6,330 
6.230 
6,230 

6,230 

4,890 
4.560 
4,880 
4,260 

4,560 
4,250 
4.250 
4,660 
4,260 

4.560 
4,560 
4,560 
4,560 
4,560 

4,660 
4,560 
4,560 
4,560 
4,560 

4,260 
4,360 
4,250 
4,560 
4,660 

4,880 
4.560 
4,250 
4,560 
4,560 
4,560 

4,560 
4.250 
4.560 
4  260 

3  960 

6,280 
4.900 

4,660 

4.250 

6,330 

4,660 

4.560 
4,560 

4.560 

4,880 

1 

4,250 

4,250 

4,250 

4,2S0 

4,560 

4,250 

3,950 

3.660 

S.9.W 
3,950 

3,960 

3.990 
3,950 

3,950 

3,660 

Dmy. 


4.S60 
4.S««i  1  4.3SO 

.!  4.500  ,  4.5ao  , 
..I  4.SIS0  4,-'5«iO  I 
..;  4.560      4.560 


4.S4M>  I  11. 
4.400  I  12- 
4.250  13- 
4.5«D  1,  14. 
4.800  |l   IS. 


me. 


4.250 
4.3SO 

S.aao 


3.aso 


,  i«.. 

17.. 

18. 

I    1».. 

I   »- 

i 


Oct.     Nov. 


4,560 
4,560 
4,660 
4,290 
4,560 

4,360 
4.250 
4,560 
4.360 
4,560 


4,560 
2.600 
1,820 
2,850 
4,660 

1,050 
S,660 
3,660 
4,660 
4,660 


Dec 


4,250 
3,660 
8,960 
3.660 
4,290 

8,950 
4,560 
4,250 
4,960 
4,560 


D«y. 


21. 
22.. 
23. 
24.. 
26.. 

26. 
,27., 
I  28.. 

29. 

30. 

31. 


1916. 


Oct.     Nov. 


4.560 
6,230 
4,560 
4,560 
4,800 

4,560 
4,880 
4,560 
4,560 
4.560 
5,230 


3,950 
4,560 
3,950 
4,250 
4,250 

4,660 
4,560 
4.560 
4.660 
3,850 


Dec. 


•  -«.  .<»! 


.  retetlon  affected  by  lee  Tan.  1  to  Vor.  10  and  Dec.  21-25, 1916;  gage  read  but  dis- 
O-a  I>ec.  25  cfaannel  waa  blocked  solid  \7IU1  ioe  aa  high  as  bridge;  water  reached 
y^^^i^  tTTT"  «•»!-"""',  "^  «iv«rfl«¥»»irt  mrmnmnny  rMirh  lanrtn. 
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Monthly  discharge  of  Mittouri  Rivtr  at  Totton,  Mont.,  for  the  period  Oct.  1, 1915,  to  Dec. 

to,  1916. 


Uonth. 


Discharge  In  seoond-feet. 

Maximum. 

Minimum. 

Mean. 

5,580 

3,660 

4,280 

5.230 

3,660 

4,260 

4.560 

1.640 

3,890 

11.300 

5,230 

7.370 

10,400 

5.230 

6,890 

13,  .VX) 

8.710 

10,400 

23.000 

9.990 

15,900 

ao,4«o 

4.890 

11,500 

6.230 

4,2.V) 

t,S30 

5,230 

3,660 

4,320 

5,230 

3,660 

4,510 

4,S60 

1,820 

4.160 

4,880 

3,660 

4,230 

Run-ofT 
(total  in 
acre-feet). 


1915-16. 

October 

November , 

Decemlier 

March  11-31 •. 

AprU 

May 

Jnne 

July 

August 

September 

1916. 

October 

Noveml)er 

December  1-20 


263.000 
253.  COO 
239.000 
307.000 
410.000 
640.000 
946,000 
707,000 
279.000 
257,000 


277,000 
24!).00O 
168,000 


XlSSOXmi  RIVXR  AT  FOKT  BUTTOir,  MONT. 

Location.— In  NE.  i  sec.  26,  T.  24  N.,  R.  8  E.,  at  public  higliway  bridge  at  Fort 
Benton,  Chouteau  County. 

Drainage  area. — ^24,600  square  miles. 

Records  available, — July  1,  1902,  to  April  27,  1910,  gage  heights  recorded  by 
United  States  Weather  Bureau;  April  28,  1910,  to  September  30,  1916,  United 
States  Geological  Survey  records  for  parts  of  yean. 

Gage. — ^A  Mott  gage  installed  April  11, 1907,  on  upstream  aide  of  bridge;  gage  heights 
for  1911-1915  are  referred  to  the  datum  used  by  the  United  States  Army  Engineers 
from  1881  to  1890,  which  is  0.43  foot  higher  than  that  used  by  the  United  Statea 
Geological  Survey  in  1910. 

Dischaboe  measurements. — ^Made  from  downstream  side  of  bridge. 

Channel  and  conthol. — Practically  permanent  except  in  flood. 

Extremes  of  discrasoe. — ^Maximum  stage  recorded  during  year,  9.25  feet  at  8  a.  m. 
June  23  (discharge,  50,600  second-feet);  minimum  stage  recorded.  0.55  foot  at 
4.30  p.  m.  December  15  (discharge,  4,  120  second-feet). 

1881-1916:  Maximum  stage  recorded,  9.25  feet  June  23, 1916  (dischaige,  50,600 
second-feet);  maximum  stage  recorded  by  United  States  Weather  Bureau,  15.3 
feet  June  7,  1908  (discharge  not  determined);  minimum  stage  recorded,  —0.2 
foot  September  10,  1914  (dischaige,  2,250  second-feet);  minimum  stage  recorded 
by  United  States  Weather  Bureau,  —0.5  foot  August  7-10,  17  and  18,  1910 
(discharge  not  determined).  Oi>en-eea8on  records  only;  flow  may  have  been 
lower  during  winter  months. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

DivEBSiONS. — Numerous  above  gage. 

Regulation. — Low-water  flow  regulated  by  operation  of  power  plants  above  station. 

Accuracy. — Stage-dischaige  relation  praqtically  permanent  for  year  except  when 
seriously  affected  by  ice,  December  4-7  and  January  4  to  March  7.  Rating 
curve  well  defined  above  3,500  second-feet.  Gage  read  to  hundredths  twice 
daily.  Dischaige  ascertained  by  applying  mean  daily  gage  height  to  rating 
table.  Gage  read  but  data  inadequate  for  detemuning  flow  for  period  of  ice 
affect.    Records  fair. 
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o/*  Mim»ouri  Rhet  at  Fort  Benton,  Mont.,  during  tie  year  ending 
Sept.  30, 1916. 

[Hade  by  A.  H.  Tattle.] 


Date. 


Db- 
cfaarge. 


8te.-ft. 
10,800 
8,106 
7,380 


tjdmrye,  tn  meexmd-Jtet,  of  Mittovri  River  at  Fort  Benton,  Mont.,  far  the  year 

ending  Sept.  30, 1916. 


OeC 


7.«» 

S.>«10 
t.tOO 
10,000 

•.«00 

».<«o 

S.IOO 
.'  8,100 
.     8,800 

.  8,100 

.1  T.MD 

.  7,M0 

.■  'K^OO 

..  7,400 

.     7,080 

.1  «.70D 
..{  0^330 
.     i^OOO 

..  «,3S0 
..     8.000 

8,eso 

5.300 
9,300 

4.730 
4,730 
8,300 
S.650 
8,300 


Nov. 


5,7t» 
S,90O 
«,100 

e,aoo 
«,«» 

•,700 
«,70O 
0.700 

«,aoo 

6,00O 

«,3SO 
•.TOO 
•,3SO 

0,000 

0,OOO 

8,700 
7,060 
7,060 
7:400 
r.TSO 

7.580 
7,400 
•.TOO 
•.700 
S,350 

7,0BO 
7^0BO 
5,050 

•[too 

5,300 


X>ec. 


6,700 
S^OfiO 

e,ooo 
s,8ao 
s.aoo 

5.400 

s,aoo 
s.ooo 

5,300 
5,«S0 

5,400 
6.300 
5.300 
4.500 
4,250 

6,300 
5,300 
4  7S0 
4,750 
<a60 

5,300 
0,350 
6,000 
5,«S0 
5,000 

4,500 
5^300 
4,750 
4,750 
5,000 
4,7S0 


Jan. 


4,S00 
4,7U 
5,000 


Ifar. 


8,«S0 
8,000 

•,«00 
17,000 
20,100 
17,000 
U^SOO 

14,000 

IS,  no 

15,000 
15,000 
13,500 

13,500 
U,S0O 
13,500 
12,000 
10,000 

10,400 
10,400 
10,000 
10,000 
8,200 
7,400 


Apr. 


8,700 
6,700 
7,060 
7,060 
7,400 

8,450 
8,450 
8,450 
8,450 
8,450 


11,200 

11,200 
11,200 
10,400 

10,400 
10,400 
11,000 
13,500 
14,000 


May. 


14,000 
15,000 
15,S00 
18,000 
17,000 

18,500 
18,000 
18,500 
18,500 

»,aoo 

91,200 
30,100 
19,000 
17,000 
17,000 

17,000 
18,500 
15,500 
14,500 
14,000 

14,000 
14,000 
14,500 
13,600 
16,600 

17,500 
18,000 
21,200 
21,200 
21,800 
31,800 


Jima. 


22,800 
22,800 
22,900 
22,900 
22,900 

31,100 
28,600 
32,900 
33,900 
31,500 

33,600 
33,600 
23,500 
34,100 
36,300 

27,100 
80,100 
36,600 
86,600 
36,600 

38,800 
43,300 
48,900 
46,400 
44,700 

44,000 
43,300 
41,400 
40.000 
29,400 


July. 


21,200 
I0,«00 

19,000 
18,000 
17,000 
18,000 
16,500 

18,000 
15,600 
14,600 
14,000 
13,600 

13,500 
13,000 
12,500 
11,600 
11,200 

10,400 
9,600 
8,800 
8,800 
10,800 
10,800 


Aug. 


0,600 
8,800 
8,800 
8,450 
8,100 

8,100 
8,100 
7,760 
7,400 
7,400 

7,060 
7,060 
7,060 
7,060 
7,060 

7,400 
7,400 
7,060 
7,060 
7,060 

7,060 
6,700 
6,700 
6,360 
6,360 

6,350 
6,350 
6,360 
6,000 
6,000 
6,000 


Sept. 


6,000 
6,000 
6,000 
6,680 
6,000 

6,000 
6,000 
6,000 
6,000 
6,000 

8,000 
6,000 
6,000 
6,000 
8,000 

6,000 
6,000 
6,000 
6,000 
6,000 

6,000 
6,000 
6,000 


'  *T  — Itott  n>B  taoloBn  and  no  readlnra  taken  Apr.  11-21  and  after  Sept,  23.    No  readings  Jnlr  1-7. 
'  -I*  imr^Sted  tor  toUo^rbtg  days:  Oct.  31  to  Nov.  6  and  Nov.  21,  owing  to  lack  ol  gage  readings; 

t'  '■  't  ifiu-ijrjM  of  Mitf""^  River  at  Fart  Benton,  Mant.,  for  the  year  ending  Sept.  SO, 


ICODtil- 


-!» 

'•  -*b 
->ehir. 

'  ■]  1-Wi 

<•- 

> 

•'--  -n.. 
.-.<i 


Dbdiarge  tn  seoond-feet. 

KunHifl 
(total  in 

MtiriinnTn , 

Mean. 

acre-leet). 

10,000 

4,760 

"  7,040 

433,000 

7,750 

6,300 

6,650 

390,000 

6,700 

4,360 

6,260 

823,000 

20  100 

7  400 

13,600 

676,000 

14,000 

••ss 

9,630 

350,000 

21,800 

13,600 

17,300 

1,060,000 

<«-SJ 

33,300 

31,400 

1,870,000 

21,200 

8,800 

14,000 

639,000 

9,600 

6,000 

7,220 

444,000 

6,000 

6,660 

8,980 

273,000 
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KADISON  BIVBB  BASIN. 
aiBBoir  Bivxa  kkab  txllowstone,  kovt. 

Location, — In  sec.  6,  T.  14  S.,  R.  8  E.  Montana  meridian,  about  500  feet  n<Blhea8t 
of  Wylie-Gibbon  lunch  station,  2  milea  below  Gibbon  Falls,  4  miles  above  con- 
fluence of  Gibbon  with  Firehole  River  to  form  Madison  River,  and  16  miles 
east  of  Yellowstone  and  west  boundary  of  Yellowstone  Park. 

Drainage  area. — 117  square  miles  (measured  on  topographic  maps). 

Records  available. — June  22,  1913,  to  September  30,  1916,  when  station  was  dis- 
continued. 

Gaoe. — ^Vertical  staff  on  left  bank  about  50  feet  below  concrete  highway  bridge ;  read 
by  J.  J.  Dalton,  a  private  stationed  at  the  Fountain  soldier  station.  Present 
gage  used  since  September  14,  1913.  Original  gage,  used  June  22  to  August  30, 
1913,  was  vertical  staff  attached  to  downstream  side  of  left  abutment  of  old  high- 
way bridge,  about  40  feet  above  site  of  present  gage.  A  temporary  gage  installed 
by  observer  at  site  of  present  gage  was  read  August  31  to  September  14,  1913; 
readings  on  temporary  gage  have  been  reduced  to  datum  of  permanent  gage. 

Discharge  measurements. — Made  by  wading  at  low  and  medium  stages  at  a  solid 
rock  section  about  30  feet  above  highway  bridge. 

Channel  and  control. — One  channel  at  all  stages.  Bed  of  stream  rocky  and  rough. 
Control  consists  largely  of  solid  rock  and  is  practically  permanent.  Little  aquatic 
growth  in  stream  near  gage  at  any  time.  Control  for  present  gage  not  the  same 
as  that  for  original  gage ;  relation  of  the  rating  curves  for  the  two  gages  not  known . 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice,  as  river  is  fed  largely 
from  geysers  and  hot  springs;  open-channel  rating  curve  assimied  applicable. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.8  feet  at  2  p.  m. 
June  21  (discharge  not  determined);  minimum  stage  recorded,  1.4  feet  October 
30,  November  1  and  27  (discharge,  72  second-feet).  1913-1916:  Maximum  stage 
recorded,  3.8  feet  at  2  p.  m.,  June  21,  1916  (discharge  not  determined);  minimum 
stage  recorded  1.3  feet  March  10, 13, 17, 1915  (discharge  62  second-feet). 

DrvERBioNS. — None. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  believed  to  have  remained  permanent  through- 
out the  year.  Rating  curve  fairly  well  defined  between  63  and  188  second-feet 
but  not  defined  for  higher  stages.  Gage  read  to  half  tenths  once  daily  during 
summer  months  and  during  rest  of  year  at  intervals  varying  from  three  to  five 
days.  Discharge,  except  May  3  to  July  8,  ascertained  by  applying  daily  gage 
height  to  the  rating  table  and  interpolating  for  days  on  which  gage  was  not  read; 
May  3  to  July  8  stage  was  above  2  feet  and  discharge  was  not  determined .  Record 
good  July  to  September  and  fair  October  to  May. 

Discharge  mtaturemenU  of  Gibbon  River  near  Yellowtlone,  Mont.,  during  the  period 
Oct.  1,  1915,  to  Oct.  11,  1916. 


Dtte. 


Made  by— 


Gace 
height. 


Dis- 
charge. 


1«I«. 
Aug.    3 
Oct.  II 


Baldwin  and  Hoyt . 
C.  a.  Paulsen 


FtH. 
1.80 
1.70 


See.-ft. 
13» 
lis 
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Hfiarsf.  inteeond/eet.  oy  CHbbon.    Hiver  ntar  Ydlamaant,  Mont.,  for  the  year 
entHnfy  jS^jtt.  SO,  1916. 


f*el>. 
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tt 
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•a 
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<«4 

« 
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84 
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«« 

•»*4 

« 

S4 

««4 

000 

93 

a»3 

<W3 

92 

992 


93 


Ute. 

Apr. 

Utoy. 

July. 

Aug. 

93 

•100 

•183 

183 

<«2 

•100 

•156 

139 

on 

100 

UO 

130 

M 

an 

«3 
097 

•104 
•108 

•111 

•lit 

118 

•133 

139 
163 

163 
163 
162 
139 

188 

■IM 

•148 

188 

130 

109 

•ISl 

188 

130 

•109 

175 

162 

130 

<il09 

•ISO 

162 

128 

«ioe 

•144 

162 

lis 

109 

128 

150 

118 

'113 

•128 

162 

118 

•US 

•123 

162 

139 

118 

•120 

150 

128 

al25 

118 

150 

139 

■132 

•115 

139 

128 

139 

•112 

139 

118 

«1S0 

109 

139 

118 

162 

OUT 

139 

118 

>1S6 

•124 

•139 

118 

ISO 

•131 



•139 

118 

al30 

139 

139 

118 

109 

•151 

139 

118 

alOS 

•163 

139 

118 

0103 
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162 

128 

100 

•199 

162 

118 

•100 

162 
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Sept. 


109 
118 
109 
100 
100 

100 
100 
109 
109 
100 

100* 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
109 
•109 
109 

•104 

100 

•106 

•112 

118 


•  Oaee  Dot.  r«i».di  discharge  Interpolated  or  estimated 

I  .  •  ;  diKhargt  of  Gibhon,  Rt» 

Yl>raina«e  area,  117  square  miles] 


'n^cur  Yellowstone,  Mont.,  for  the.  year  ending  Sept.  SO, 
1916. 


.~ba. 


w-*.. 


-•  HI.. 


DtiiRharge  In  second-teet. 

Run-off. 

Ulnimmn. 

Uean. 

Per 
square 
mllfl. 

Depth  In 

Inches  on 

drainage 

area. 

Total  in 
acre-feet. 

•3 

72 

83.6 

0.715 

0.82 

6,140 

84 

72 

78.6 

.672 

.75 

4,680 

•2 

78 

82.7 

.707 

.82 

5,080 

118 

78 

95.2 

.814 

.94 

6,850 

109 

84 

94.6 

.809 

.87 

6,440 

163 

92 

113 

.966 

1.11 

6,950 

175 

100 

130 

1.U 

1.24 

7,740 

188 

139 

156 

1.32 

1.13 

7,070 

162 

100 

132 

1.13 

1.30 

8,130 

118 

100 

104 

.889 

.99 

6,190 
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SITM'aCE  water  supply,  1916,  PAfiT  Vl. 


MASiBoir  aivxa  iteak  yxulowstone.  koht. 

Location. — In  (approximately)  sec.  6,  T.  14  8.,  R.  6  E.  Montana  meridian,  250  feet 
downstream  from  old  footbridge  at  fording  place  of  old  Gallatin  trail,  300  feet 
north  of  stage  road  to  Yellowstone,  and  almost  immediately  in  front  of  Riverside 
soldier  station;  about  4  miles  east  of  Yellowstone  and  west  boundary  of  Yellow- 
stone' National  Park.  Gibbon  and  Firehole  rivers  unite  to  form  the  Madison 
about  8  milee  upstream. 

Drainage  asea. — 410  square  milee  (measured  on  topographic  maps). 

Records  available. — Jime  16,  1913,  to  September  30,  1916. 

Gaoe. — ^Vertical  staff  on  left  bank;  read  by  Sergeant  Higinbotham,  attached  to  the 
Riverside  soldier  station. 

Discharge  measurbmbnts. — ^High-stage  measurements  made  from  old  footbridge 
250  feet  upstream  from  gage;  medium  and  low  stage  measurements  made  by 
wading  at  gage. 

Channel  and  control. — One  channel  at  all  stages.  Bed  of  stream  is  gravel  and 
boulders;  somewhat  rough.  Control  believed  to  be  permanent.  Aquatic 
growth  is  present  during  greater  part  of  year  and  during  summer  months  a&ects 
the  stage-discharge  relation. 

Ice. — Stdge-discharge  relation  not  seriously  affected  by  ice.  Temperature  of  water, 
except  during  extremely  cold  weather,  kept  above  freezing  point  by  water,  from 
numerous  hot  springs  and  geysers. 

Extremes  of  discharge. — MuTimiim  stage  recorded  during  year,  2.5  feet  at  6  p.  m., 
June  13  (discharge  1,770  second-feet);  minimum  stage  recorded,  1.3  feet  on 
numerous  days  from  October  to  March  (discharge  420  second-feet). 

1913-1916:  MftTitniim  stage  recorded  2.5  feet  at  6  p.  m.  June  13, 1916  (discharge 
1,770  second-feet) ;  minimum  stage  recorded,  1.25  feet  July  21-25, 1915  (discharge 
370  second-feet). 

Diversions. — None  above  station. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  believed  permanent  throughout  the  year 
except  June  22  to  August  lO,  when  it  was  affected  by  growth  of  aquatic  plants. 
Rating  curve  used  October  1  to  June  21  and  August  11  to  September  30  well 
defined  below  1,400  second-feet;  curve  used  July  4-29,  well  defined.  Gage  read 
once  daily  to  half  tenths.  Discharge  ascertained  by  applying  daily  gage  height 
to  rating  tables  except  June  22  to  July  3  and  July  30  to  August  10,  for  which 
periods  shifting-control  method  was  used.    Records  good. 

Discharge  meaturtmentt  of  Madison  River  near   Yellowstone,  Mont.,  during  the  year 

ending  Sept.  30, 1916. 


Date. 


July  27 
Aug.  3 
Sept.  19 


Uade  by— 


Baldwin  and  Ho>'t 

do 

C.  O.  Paulsen 


flaw 
hel^t. 


Fea. 
1.61 
1.46 
1.40 


Dis- 
cbaige. 


Bec.'fi. 
S«8 
543 
621 
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.y  Jiufcvjk,  in  Mcond-feet,  of  AfocKson  JJn-er  rwor  F«Hoii»ton«,  Mont.,  for  the  year 
eruK-nff  S*spt.  SO,  1916. 


/Oct  /kot. 

\  I>«e. 

Ji 

Ml-    1    yet. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

471!   m 

4ao 

471 

430 

430 

471 

728 

994 

1,050 

574 

622 

m\     430 

4ao 

471 

•UO 

430 

471 

728 

1,050 

1,100 

518 

622 

«n 

1      4W 

4ao 

533 

430 

430 

471 

67S 

994 

1,210 

620 

543 

Ol 

1   22 

471 

sax 

430 

430 

471 

676 

1,110 

923 

541 

532 

«B 

«u 

471  ^ 

471 

430 

471 

471 

832 

1,230 

923 

641 

522 

4» 

4» 

471 

-471 

471 

m 

471 

«N 

1,340 

923 

606 

622 

«» 

1      43S 

4T1 

471 

471 

in 

471 

1,050 

1,230 

923 

553 

622 

tf) 

*SJ 

471 

4.71 

471 

471 

471 

1,050 

1,310 

869 

666 

522 

O) 

4SS 

471 

4i71 

471 

471 

las 

938 

1,400 

816 

616 

623 

tf> 

483 

471 

471 

471 

471 

623 
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1,5X 

816 

616 
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40 

471 

471 

4ao 

430 

471 

S23 
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1,580 

7S4 
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40 
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471    1 
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4» 

471 

S3S 
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1,160 

764 

874 
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471 

471 

471    1 

4ao  1 

471 

471 

674 

833 
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712 

874 

522 

tn 
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471    1 

■«ao  1 

430 

471 
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1,280 

712 
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622 
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1,460 
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4n 
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Aao  1 
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43D 
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035 
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1,400 

661 

874 

822 

4n 

4ao 

^BO   1 
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430 

471 

874 

780 

1,520 

661 

674 
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471 

4ao 

■»o  1 
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522 

874 

780 

1,520 

610 

874 
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4T1 

I    *~\ 
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S74 
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833 

1,580 

610 

874 
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4» 
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I    ^>»\ 

471 
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S74 
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430 
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1     «'71^  1 
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430 
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874 
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on 
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1      '•Tl^  1 
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1,210 
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Ok 
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1         471 

471 
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833 

825 
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i,m 

558 

522 

522 

433 
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lI         471 

1         471 
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823 

738 

939 

1,030 

858 

522 
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49 

9  I         471 

\         *" 
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823 

728 

939 

1,070 

558 

832 

623 
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[>  I         471 
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728 
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558 
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533 
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1  \         471 

1         430 

430 

833 

728 

939 

1,120 

558 

833 

532 

4!M 

\        « 

»  1         471 

\        420 
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832 

728 

939 

1,120 

610 
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4IH 

\        « 

K»  I         471 

1        430 

471 

738 

994 
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822 

522 

4,71 

\- 

-\         *"* 

1        430 

471 

1,110 

563 

632 

\'  i.-DtaAaic»  tnterpotelted,  for  lan^  of  ga(e  rtsdlngs,  Oct.  34-30,  Nov.  6-10, 33,  June  5,  8,  Sept.  21, 

*  -jU«  jitduirae  of  MtwRaow  River  near  Yellowstone,  Mont. ,  for  the  year  ending  Sept.  .10, 
^   •'  1916. 

(Dxalnace  iret,  410  sqnare  mllMl. 


Diadiarge  In  gacond-leet. 


Uonlh. 


I  ^ga-rJTtintn 


471 

471 

633 

471 

874 

728 

1,110 

1,770 

1,210 

666 

874 


1,770 


WTilmiifn 


420 
420 
430 
430 
430 
430 
471 
676 
994 
888 
818 
471 


4X 


UeuL 


447 
441 
456 
455 
431 
489 
679 
873 
1,390 
736 
856 


606 


Par 
square 
mile. 


1.09 
1.08 
1.11 
1.11 
1.06 
1.19 
1.41 
3.13 
3.15 
1.80 
1.36 
1.38 


1.48 


Run-off. 


Depth  In 
Indies  on 


1.26 
1.30 
1.28 
1.28 
1.13 
1.37 
1.67 
2.4S 
3.61 
108 
1.67 
1.43 


20.14 


Total  m 
aore-fnt. 


37,500 
36,200 
28,000 
28,000 
24,800 
30,100 
34,500 
63,700 
76,800 
45,300 
34,200 
31,300 


440,000 


FBICBXT  PBAB  OKBBE  BASIN. 

PBICXLT  PXAS  OBXXK  KEAK  CI.AKC7,  MOITT. 

Loc^Tsoir. — ^In  sec.  34,  T.  9  N.,  R.  3  W.,  at  private  wagon  bridge  back  of  ranch  build- 
izi0i  oa  Steflbfd  nmcli,  about  a  mile  below  Clancy  and  just  below  mouth  of  Lump 
Gulch  Creek,  in  Jeflieraon  County. 

I>«AZHAOs  AKKA. — Not  meaauied. 
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StTEFACE  WATER  SUPPLY,  1916,  PART  VI. 


Rbcords  available.— July  12,  1910,  to  September  30,  1916,  when  station  was  dis- 
continued; July  15, 1908,  to  June  30, 1909,  at  old  site,  about  a  mile  below;  same 

quantity  of  water  passes  both  sites. 
Gaoe. — StaS  gage  nailed  to  downstream  side  of  right  abutment  to  wagon  bridge;  read 

by  Miss  Thane  Haab. 
DiscHAROE  MEASUREMENTS. — Made  from  wagon  bridge  or  by  wading. 
Channel  and  conxrol. — Bed  of  stream  gravel  and  sand;  slightly  shifting.    Banks 

subject  to  overflow  at  high  stages . 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.9  feet  at  5  p.  m. 

June  28  (discharge,  441  second-feet);  minimum  stage  recorded,  1.5  feet  March  30 

and  August  28  to  September  2  (discharge,  38  second-feet). 
1909-1916:  Maximum  stage  recorded,  4.0  feet  June  17,  1915  (discharge,  465 

second-feet);  minimum  stage  recorded,  1.4  feet  August  4-26,  1910  (discharge,  12 

second -feet). 
Ice. — Stage-discharge  relation  seriously  affected  by  ice.    Ofaeervations  discontinued 

during  winter. 
Diversions.— There  are  a  few  small  diversions  above  station;  flow  appropriated  and 

used  for  irrigation  below  station. 
Reoulation. — None. 
Accuracy.— Stage-discharge  relation  permanent  except  as  affected  by  ice.    Rating 

curve  well  defined  between  23  and  450  second-feet.    Gage  read  to  half  tenths 

twice  daily.    Discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 

table.    Records  fair. 

The  following  discharge  measurement  was  made  by  W.  A.  Lamb: 
June  17,  1916:  Gage  height,  2.44  feet;  discharge,  159 second-feet. 

Daily  discharge,  in  second-feet,  of  Prickly  Pear  Creek  new  Clancy,  Mont.,  for  the  year  ending 

Sept  SO,  1916. 


Day. 

Oct. 

Nov. 

Vat. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

71 
77 
77 
71 
71 

71 
77 
71 
71 

as 

65 
59 
59 
59 
59 

59 
59 
59 
59 
59 

59 
59 
59 
59 
59 

S9 
59 
54 

SO 
48 
48 

48 
48 
48 
48 
48 

48 
48 
48 
48 
48 

48 
65 
71 
65 
54 

48 
48 
48 
48 
48 

SO 
SO 
48 
48 
48 

48 
48 

""iii" 

83 
61 
65 

83 
71 
77 
77 
83 

83 
77 
71 
69 
57 

61 
59 
50 
48 
38 
48 

59 
W 

59 
59 

se 

SB 
69 
SO 
61 
61 

89 
89 
96 
77 
71 

71 
71 
83 
77 
71 

71 
83 
71 
83 
71 

71 
71 
108 
95 
89 

108 
102 
89 
95 
121 

13S 

106 
135 
142 
135 

142 

108 
102 
102 
95 

95 
108 

95 
102 
149 

121 
106 

95 
128 

95 

95 
108 
164 
149 
238 
195 

164 
211 
203 
228 
195 

164 
149 
164 
179 
196 

179 
164 
149 
164 
156 

149 
156 
149 
164 
195 

285 
228 
228 
265 
265 

285 

265 
395 
328 
328 

246 
228 

211 
179 
164 

164 
149 
149 
179 
164 

149 
149 
142 
121 
121 

95 
95 
102 
96 
96 

95 
95 
95 
83 
71 

71 
71 
77 
71 
71 
71 

71 
71 
59 
59 
59 

59 
59 
69 
69 
71 

71 

IS 
59 
71 

65 
65 
69 
59 
59 

to 

48 
48 
48 
48 

43 
43 

38 
38 
38 
38 

38 

2 

38 

3 

69 

4 

61 

5 

65 

« 

65 

7 

50 

8 ■ 

59 

g 

48 

10 

59 

U 

71 

12 

59 

13 

59 

H 

50 

18 

50 

16 

SO 

17 

18 

48 

19 

48 

20 

48 

ai 

48 

22 

43 

23 

43 

24 

48 

25 

48 

26 

48 

27 

48 

28 

48 

29 

48 

30 

48 

31 

NOTS.— 'No  gage  readings  Nov.  28  to  Mar.  11. 
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i^njHii  dudtarge  of  Prickly  Pear  Creek  near  Clancy,  Mont.,  for  the  year  ending 

Sept.  30,  1916. 


ICanth. 

Discharge  In  second 

-feet. 
Mean. 

Ron-ofl 
(total  In 
acre-fuet). 

Ifaxinium. 

Minimum. 

••*<r ■. 

77 
71 
131 

loe 

328 

3BS 

346 

71 

71 

48 
48 
38 
59 
88 
149 
71 
38 
38 

«Z3 
50.6 
fiO.l 
73.4 

121 

212 

125 
66.3 
62.6 

3,830 
2,700 
2,740 
4,370 
7440 
12,600 
7690 
3,480 
3,130 

•    •—«!-» 

u-    J-M 

,  - 

■  ,j                                                                         * 

TXXmLE  CKSEK  irXAX  Hlltlin:.  KOST. 

I  •-ATTOH. — ^In  NE.  \  sec.  20,  T.  9  N.,  R.  6  W.,  oppoaito  Mooae  Creek  ranger  station, 

»0 feet  above  Hooee  Creek,  3  milee  north  of  Rimini,  in  Levis  and  Clark  County, 
■'  --tixAeB  AMMJL. — Not  measured. 

Fit  KM  ATAILABLB. — ^Much  13, 1915,  to  September  30, 1916. 
-iiL— Fries  irater-Atage  recorder  on  Mt  bank  opposite  ranger  station;  observer 

W.  J.  Derrick,  a  forest  ranger. 
■  :<auG>  MKASCTKBitENTS. — Made  by  wading  just  below  gage. 
'u.v>-u.  MXt>  ooNTBOL. — Gravel  and  boulders;  slightly  shifting.    Left  bank  high 

icd  sleep;  composed  of  loose  material;  subject  to  erosion  but  not  to  overflow; 

nzht  bank  aLoptng  and  subject  td  overflow. 
iirsEiBs  OP  DiscHASoB. — Ifoximum  stage  r^rded  during  the  year,  3.72  feet  at 

2  p.  m.  June  28  (dischaige,  330  second-feet);  minimum  stage  reported,  1.32  feet 

^^eptember  1  (diacfaarge,  1.9  second-feet). 
1915-1916:  Maximum  stage,  4.18  feet  at  6  p.  m.  June  16,  1915  (discharge,  530 

wcriod-feet);  minimum  stage,  1.32  feet  September  1, 1916  (dischaige,  1.9  second 

fM). 

I I  —Stage  diachaijge  relation  probably  soiously  affected  by  ice. 
iT.itsioKa. — Small  ditch  diverts  in  summer  for  water  supply  of  Helena. 
.'•I'^runoK. — Small  reservoir  of  water-supply  system  of  Helena  is  above  the  station, 

but  operation  of  reservoir  has  probably  little  if  any  effect  on  the  flow  past  the 
ga^ng  station. 
-*'arucr. — Stage-dischaige  relation  not  permanent;  affected  by  ice  in  winter 
and  by  cfaift  of  control.  Used  three  fairly  well  defined  rating  curves,  applicable 
October  1-14,  October  15  to  August  1,  and  August  2  to  Spetember  9.  Mean 
iuif  gage  h^^ts,  except  during  periods  of  large  diurnal  fluctuation,  obtained 
bvn  Ynez  water-stage  recorder  by  inspection.  Dischaige  ascertained  by  apply- 
ii%  to  imdng  table  mean  daily  gage  height,  except  for  periods  of  large  diurnal 
flttctnatkiD,  for  which  the  dischaige  is  the  weighted  mean  obtained  by  using  dis- 
f^uffi  iat  periods  d  different  lengths  for  different  days,  in  accordance  with 
tbe  ftuctoatioiis  in  stage.    Records  fair. 

I'-t-harje  meaturemeat*  of  TenmiU  Creek  near  Rimini,  Mont.,  during  the  year  ending 

Sept.  SO,  1916. 


Ivt. 

VKteb;- 

Oan 
balght. 

Db. 
dungs. 

Date. 

Made  by- 

Gam 
height. 

Dis- 
charge. 

S'^.W 

n  i;,  jmgf 

AX. 
LW 
LM 

•  1.48 

•  1.41 
•1.83 

Steffi. 
6.3 
4.» 
4.3 
4.4 
3.8 

Apr.    1 
May  U 
Iniw   a 

Aug.  31 

'W,  A.  T«m)> 

Feet. 
1.88 
2.75 
3.24 
1.36 

Sec..ft. 
14.3 

M.n 

w.  A.  I,ainb 

......do 

10 

im.  i 

do 

B.E.I<ntt 

do 

173 

.     It 

do 

3.4 

^*.a 

w.  A.  Lamb 

•  6taf»4i0Otaarge  nUtion  affected  by  loe. 
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SURFACE  WATER  SXJPPLY,  1916,  PART  VI. 


Dail^  dUcharge  in  tecond-feet,  of  TenmiU  Creek  near  Rimini,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


DtiJ. 

Oct. 

Nov. 

Dec. 

Jan. 

Fob. 

Uar. 

Apr. 

Msy. 

June. 

July. 

Aug. 

Sept. 

1 

».0 
9.0 

8.7 
8.4 
7.8 

7.8 
6.9 
6.6 
6.9 
7.2 

7.2 
7.2 
7.2 
7.2 
7.6 

6.3 
6.3 
6.2 
6.2 
6.1 

6.0 
S.3 
4.8 
4.5 
4.5 

4.5 
4.8 
5.8 
6.3 
7.8 
7.8 

a2 

8.2 
8.5 
8.5 
8.5 

8.5 
7.2 
5.8 

14.3 
14.3 
15.0 
14.3 
14.3 

14.0 
14.9 
17.3 
17.8 
20.0 

37 
44 
38 
44 
61 

53 
63 
61 
48 
46 

46 
62 
61 
SO 
64 

66 
102 
111 

96 

80 

79 

78 
80 
114 
134 

173 
180 
162 
143 
130 

117 
104 
92 

88 
86 

92 
92 
95 
114 
139 

140 
141 
142 
143 
144 

146 
148 
144 
164 
186 
173 

177 
164 
179 
214 
209 

209 
209 
204 
229 
305 

173 
156 
158 
173 
192 

187 
166 
154 
130 
122 

112 
117 
132 
154 
190 

209 
172 
245 
241 
209 

172 
148 
143 
122 
UO 

100 

92 

85 
104 

03 

73 
66 
60 
66 
61 
46 
55 
54 
43 
37 

33 
29 
25 
24 
23.5 

22.5 
22.0 
23.0 
20.5 
18.0 
15.6 

13.2 

10.8 

lao 

9.5 
9.0 

8.7 
8.4 
8.1 
7.8 
7.8 

7.4 
7.2 
7.2 
7.2 
6.0 

6.9 
8.1 
8.5 
8.3 

7.8 

7.3 
6.8 
6.3 
5.8 
5.3 

4.8 
4.3 
3.8 
3.3 
2.8 
2.4 

2.3 

2 

2.4 

3 

:::::::::::: 

21.5 

4 

12.2 

S 

•  4.3 

10.0 

« 

10.2 

7 

9.5 

8 

8.1 

9 

3.0 

10 

11 

12 

•  3.8 

13 

U 

15 

16 

17 



18 

18.6 
2a3 
25.0 

23.5 
21.9 
19.5 
19.0 
18.6 

17.1 
17.8 
16.6 
14.6 
14. « 
14.3 

19 

<>4.4 

20 

oi'S 

21 

22 

23 

24 

25 

26 

27 

28 

29 

'14.9 

30 

J 

31 

1 

•  Dlscbej^  determined  by  current-meter  measurement. 

Note.— Discharge  for  following  days  Interpolated,  owing  to  lack  of  reouds  or  imperfect  reccrds:  Oct. 
17-20;  Nov.  7;  Apr.  16;  Hay  10-12, 21-26;  July  29-31;  Aug.  1, 6-11,  and  21-«). 

Monthly  diecharge  of  Tenmile  Creek  near  Rimini,  Mont.,  for  the  year  ending  Sept.  SO, 

1916. 


Uontb. 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

9 

4.5 

6.71 

25 

14.3 

ia7 

111 

14.0 

44.6 

186 

78 

128 

245 

u: 

180 

172 

15.6 

63.4 

13.2 

2.4 

7.15 

21.5                 2.3 

8.80 

Rus.off 
(toUl  in 
aore-feet). 


October 

March  18-31... 

AprU. 

May 

Jane 

July 

August 

September  1-9 


413 

519 

2,650 

7,870 

10,700 

3,900 

440 

157 


TEinin.E  CHEEK  ITEAB  KEIXBA,  MONT. 

Location.— In  SW.  J  SE.  }  sec.  22,  T.  10  N.,  R.  4  W.,  opposite  Broadwater  Hotel, 
near  Helena,  in  Lewis  and  Clark  County. 

Drainage  area. — Not  measured. 

Records  available. — July  8, 1908,  to  September  30, 1916. 

Gaoe. — Staff  on  right  bank;  read  by  J.  W.  Jackson. 

Discharge  measurements. — Made  by  wading  or  from  highway  bridge  500  feet  be- 
low gage. 

Channel  and  control. — Bed  of  stream  coarse  gravel  and  boulders;  shifting  occa- 
sionally. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.45  feet  March 

9  (discharge,  668  second-feet);  minimiim  stage  recorded,  1.70  feet  February  9  and 

10.    (Discharge  from  current-meter  measurement  of  February  9,  3.2.eecond-feet.) 

1908-1916:  Maximum  stage  recorded  March  9,  1916;  minimum  stage  recorded, 

1.15  feet  August  5  to  September  10, 1910  (diach&ige,'  0.15  second-foot). 


Digitized  by 


Google 


PBIOKLY  PBAB  OBEEK  BASIN. 


31 


'  -E  — gfgr  rfiwrhifgr  relation  aerioiialy  affected  by  ice. 

.- .  xKsioxs. — PhI  of  the  water  supply  for  the  city  of  Helena  ie  taken  from  Tenmile 
•.'reek  above  the  station.    Two  irrigation  ditches  also  take  water  from  the  creek 
abon-e  the  gage.     The  entire  low- water  flow  is  appropriated  and  used  before  it 
•BKJieB  the  mouth  dL  the  creek. 
;  ;•■  TUkXixm. — None. 

.    rKACT. — Stage-dinrharge  relation  not  permanent;  affected  by  ice  and  by  nhifring 

!-:KtTol.    Badng'  curves  used  applicable  as  foUows:  October  1  to  November  21, 

iaariy  well  defined  between  5  and  90  second-feet;  November  22  to  February  14, 

see  uxiCDote  ta  table  of  daily  discharge;  February  15  to  June  2,  weU  defined  be- 

t^titji  4  and  80  aec(Hid-feet;  June  3  to  September  30,  fairly  well  defined  between 

i>  and  300  aecond-feet.     Gage  read  to  half  tenths  once  daily;  accuracy  of  read- 

kj3  taken  'by  substitute  gage  reader  November  12  to  December  30  and  April 

I  >-13.  doabtful.     JDiscbarge  ascertained  by  applying  mean  daily  gage  height  to 

•x±as,  table.     Seccnxls  good  except  for  short  periods  when  stage-discharge  rela- 

XLja.  was  affected  by  ice  at  shifts  in  control,  for  which  they  are  fair. 

''^?<cw  measurtment*  of  TenmiU  Cruh  near  Selena,  Mont.,  during  the  year  ending 

Sept.  SO,  1916. 


.  -V                irada  by— 

jhS^t. 

Dto- 
cbaigs. 

Date. 

Uadeby- 

h^t. 

Db- 
cbaife. 

1    jreet. 

1       3.10 

3.26 

s3. 10 

s  2.01 

a  1.83 

See.-/l. 
10.1 
17.9 
4.4 
•.8 
4.3 

Feb.    9 
Apr.  18 
June    S 
Aiig.  31 

B. E.Janes 

•  1.70 
2.82 
3.83 
1.92 

'"■t. 

T.    ^"4    Lim*»*  V    " '  *  - 

07 

do 

A.  H.  Tattle 

2S8 

7.8 

a  sta^B-dlscliarge  relation  affected  by  ioe. 

^M^tam  in  *eeond-fe^ty  of  Tenmile  Creek  near  Helena,  Mont.,  for  the  year  ending 
.    .-muyc,  .,  Sept.  SO,  1916. 


?v. 


Oct. 


10 

8 

10 

8 

10 

8 

13 

8 

13 

8 

13 

8 

13 

8 

1« 

8 

1« 

8 

!• 

8 

rtb. 


Ifar. 

Apr. 

May. 

June. 

July. 

Aog. 

10.1 

30 

138 

366 

303 

33 

10.1 

30 

141 

266 

275 

30 

12.3 

30 

141 

262 

262 

SO 

12.3 

30 

169 

262 

262 

30 

12.2 

30 

168 

262 

214 

26 

133 

X 

178 

262 

183 

26 

13.3 

20 

109 

262 

173 

23 

30 

20 

178 

275 

163 

23 

6(8 

20 

178 

275 

145 

23 

114 

30 

159 

275 

146 

23 

34 

33 

160 

375 

136 

23 

30 

33 

160 

249 

128 

23 

30 

23 

132 

237 

128 

23 

30 

30 

106 

237 

112 

23 

SO 

30 

106 

226 

112 

20 

30 

48 

114 

225 

97 

20 

30 

SO 

114 

203 

83 

20 

36 

M 

123 

183 

83 

20 

34 

64 

133 

183 

77 

17.6 

34 

68 

169 

183 

W 

16.0 

34 

53 

169 

183 

60 

15.0 

34 

63 

160 

183 

50 

15.0 

30 

64 

168 

203 

50 

15.0 

30 

64 

168 

203 

60 

12.8 

23 

76 

168 

193 

46 

12.8 

23 

133 

168 

193 

41 

U.8 

23 

133 

168 

376 

87 

13.8 

33 

133 

178 

438 

33 

ia6 

30 

133 

199 

486 

41 

10.5 

30 

123 

242 

464 

37 

las 

30 

365 

33 

9.0 

Sept. 


0.0 
9.0 
10.6 
15.0 
16.0 

17.5 
17.5 
17.5 
17.5 
17.6 

17.5 
13.8 
10.5 
10.5 
10.6 

12.8 
10.6 
10.5 

ia6 
ia5 

9.0 
9.0 
9.0 
9.0 
9.0 

10.5 
10.  s 

15.0 
15.0 
13.8 


^•_*^id    UmaiiB  of  lee  from  nge  Iteights,  obaerver's  nates,  dlacbarve  measure- 

-^n.-DtadiK«p  •"SSTm  follows:  Nov.  32-30,  10  aecondrleet;  Dec.  1-10,  12  seoond-Ieet;  Dec.  11-30, 

•^'-  ""* '        "TniTiiiiiiiiil  fi'f'  ^'~-  *-*!'  7  second-feet;  Jan.  1-6, 7  second-liBet;  Jan.  6-16,  6  seoond- 

"»«»*; P«e. ?*-*»*? gSy^ST^aa.*!- 4 aeoooMMt;  Feb.  1-14, 8J> Bsoond-feet. 
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32  SURFACE  WATEK  SUPPLY,  1916,  PART  VI. 

Monthly  discharge  of  Tenmile  Creek  near  Helena,  Uont.,/or  the  year  ending  Sept.  30, 1916. 


Month. 

Discbarge  In  second-feet. 

Run-off 

(total  in 
aoe-feet). 

Mazimuin. 

Ulnimum. 

Mean. 

October 

1< 

8 

10.8 
8.6 
10.7 
fi.29 
8.93 
47.7 
Sl.« 
160 
256 
117 
19.6 
12.4 

664 

November  

513 

658 

JanoAry 

325 

30 

514 

Uarch 

668 
123 
365 
486 
303 

10.1 

30 
106 
183 

xt 

2,930 

April 

i&j.:.::. : : :::: 

9,840 

15,200 

July 

7,190 

33                    9.0 
17.5  ,              9.0 

1,210 
73S 

668 

59.1 

42,900 

LITTI£  PBICKLY  PEAB  CBEEK  BASIN. 
UTTLE  PSICKLT  PZAB  CHEEK  KEAS  MABTSTnXE,  KOITT. 

Location. — At  highway  bridge  on  ranch  of  Casper  Traufer,  one-fourth  mile  below 
mouth  of  Deadman  Creek,  and  6  miles  northwest  of  Marysville,  in  Lewis  and 
Clark  County. 

Drainage  area. — 49  square  miles  (measured  en  topographic  map). 

Records  available. — ^May  24,  1913,  to  September  30,  1916,  at  present  site;  April  12 
to  May  23,  1913,  about  one-fourth  mile  above  present  site;  May  18,  1909,  to 
December  31,  1911,  at  station  formerly  maintained  above  mouth  of  Deadman 
Creek. 

Gages. — Vertical  staff  spiked  to  upstream  side  of  left  abutment  of  highway  bridge; 
read  by  Casper  Traufer.  April  12  to  May  23, 1913,  vertical  staff  about  one-fourth 
mile  above  present  site;  washed  out  by  high  water  and  replaced  by  present  gage 
at  different  datum;  discharge  practically  the  same  at  the  two  points.  Gage  used 
May  18,  1909,  to  December  31,  1911,  was  a  vertical  staff  on  downstream  side  of 
Mr.  Pearce's  private  bridge,  one-haJf  mile  above  the  mouth  of  Deadman  Creek. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Sand  and  gravel ;  shifts  slightly. 

Extremes  op  discharge. — ^Majdmum  stage  recorded  during  year,  2.55  feet  at  6  p.jn. 
June  5  (discharge  204  second-feet);  minimum  stage,  0.90  foot  February  20  to 
March  8  (discharge  6  second-feet). 

1909-1911  and  1913-1916:  Maximum  stage  recorded,  3.2  feet  May  28,  1913 
(discharge  315  second  feet);  minimum  stage  2.28  feet  (old  gage)  March  7-13, 
1911  (discharge,  1.2  second-feet). 

ICE. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Numerous  small  ditches  take  water  from  the  stream,  practically  the 
entire  normal  flow  being  apjvopriated. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  changed  probably  during  the  high  water  in 
June.  Rating  curve  used  Oct.  1  to  June  5  fairly  well  defined ;  curve  used  after 
that  date  well  defined  below  150  second-feet.  Gage  read  to  half  tenths  once  daily 
except  March  10  to  August  1,  when  it  was  read  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  tables.    Records  good. 
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■■•zr^  meoMUiauenU 


qflAttU  Pridfy  Pear  Creek  near  Maryrville,  Uont.,  during  the 
year  ending  Sept.  SO,  1916. 


.  •_ 

Uadeby- 

Dls- 

-  »    r.5.  Beldel 

Fleet. 
1.93 
3.00 
1.30 

'"■if^ 

•  **     f «nifr  anrl  TIrMrl                                                                            .       . 

108 

27,  Beidal  aad  Lamb 

19.0 

r  Aekojye,  vt  aeeond-Jeet,  of  lAMe  Prietly  Pear  Creek  near  MarysvilU,  ilont.,/or  the 

year  ending  Sept.  30,  1916. 


ZfT.  Oct. 


Ktrr. 


]>ee. 


F»l). 


Mar. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


18 
IS 
18 
IS 
IS 

IS 
IS 
18 
IS 
14 

14 
14 
14 
14 

14 

14 
14 
14 
14 
14 

14 
11 
11 
11 
11 

\r 

11 
11 
11 
11 


I 


11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
.11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 


7S 
«3 
63 

«e 

103 

132 
HO 
134 
103 
91 

78 
73 
65 
63 
61 

54 
63 
63 
52 
62 

58 
63 
63 
65 


60 
82 
102 
132 
164 


173 
156 
156 
ISO 
196 

174 
157 
140 
140 
140 

132 
124 
108 
108 
108 

108 
108 
108 
108 
108 

124 
124 
108 
100 
108 

108 
108 
108 
124 
124 


t-S.pcMielOi»  ««ard  EH»-  30  to  Feb.  19. 

-i.  ioAane  of  Littlet  Prietly  Pear  Creek  near  Marytville, 
■  '3  ***«'»V«  **J  '*'*"  Sept.  30,  1916. 


133 
134 
134 
116 
108 


19 
19 
36 
33 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
16 
16 

16 
16 
16 
16 
16 

16 
M 
19 
19 
19 


Mont., /or  the  year  ending 


DlscbikrEe  In  siioond-feet. 

Run-^ff 
(total  in 

Iffontb. 

Mftxlmuxn. 

Iflnlmam. 

Mean. 

acre-feet). 

18 

18 

18.0 

1,110 

^^jw... .,---.-----•-•■*  _^ 

18 

11 

14.3 

'851 

-*»tar 

11 

11 

11.0 

633 

-*:ab«rl-». 

6 

6 

6.0 

119 

-  rsry »-3» "I!!!!!!!!!!! [!!!!!!]! 

43 

6 

23.6 

1,440 

............-.-.------                           

82 

35 

47.5 

2,830 

164 

62 

80.5 

4.950 

186 

100 

129 

7,680 

• ..-.....-.------- 

133 

35 

66.7 

4,100 

35 

19 

26.1 

1,600 

'  ^*-*- 

26 

16 

18.5 

1,100 

71244*  — ^19 — WSP  436 3 
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34  simrACB  water  supply,  1916,  past  vi. 

UTTUI  PBIOXLT  FXAK  SXAB  OAHTOV  OKXSK,  KOHT. 

Location.— In  NW.  }  sec.  9,  T.  12  N.,  R.  5  W.,  near  ford  on  Carbis  ranch,  below 
mouth  of  Canyon  Creek,  about  li  milee  from  Canyon  Creek  post  office,  in  Lewis 
and  Clark  County. 

Drainaos  abba. — 180  square  miles  (measured  on  topographic  map). 

Rboords  available.— April  1, 1909,  to  December  31, 1911;  April  12, 1913,  to  Septem- 
ber 30,  1916. 

Gaoe. — ^Vertictd  staff  attached  to  tree  on  right  bank  about  40  feet  above  ford;  read 
by  E.  D.  Carbia. 

DiscHABOB  MEASTTREUBNTS. — ISsdo  by  wading  near  gage  or  from  wagon  bridge  about 
300  feet  above  gage. 

Channel  and  oontbol. — Sand  and  gravel;  shiftiiig.    Banks  oveigrown  with  brush. 

ExTKEMES  OF  DISCHABOB.— Maximum  stage  recorded  during  year,  4.2  feet,  June  30 
(dischaige  395  second-feet);  miniitnim  stage,  1.9  feet  September  2  (discharge  16 
second-feet). 

1909-1911  and  1913-1916:  Maximum  stage  recorded,  4.8  feet  May  29,  1913, 
(dischaige,  665  second-feet);  creek  reported  dry  June  21-28,  July  1-9,  21,  22, 
August  1-2, 1910;  July  22-27,  29  and  31,  1911. 

loB. — Stage  dischaige  relati«i  serioudy  affected  by  ice;  observations  discontinued 
during  winter. 

DiVEBSiONS. — Many  small  ditches  divert  from  the  stream;  practically  all  of  low- 
water  flow  appropriated. 

Reottlation. — ^None. 

AccmtACT. — Stage-discharge  relation  affected  by  ice  and  by  shifting  control.  Rating 
curve  used  October  1  to  May  20  and  Jime  10-29,  fairly  well  defined;  ^urve  used 
June  30  to  September  30  poorly  defined.  Gage  read  to  half  tenths  once  daily. 
Dischaige  ascertained  by  applying  daily  gage  height  to  rating  tables,  except 
May  21  to  June  9  tot  which  it  was  determined  by  shifting-control  method. 
Records  fair. 

Dittharge  meatwementi  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont.,  during 
the  year  ending  Sept.  SO,  1916. 


Date. 

Miule  by- 

Owe 

DlS- 
chatse. 

Iby  » 

es.  Heldol 

Fal. 
3.40 
8.70 
Z17 

^?/- 

Lamb  and  Heidel 

226 

8q>t.» 

do 

33LC 
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/nly. 


357 
324 
Z?l 

307 

188 
188 
178 
227 
271 

188 
137 
122 
123 
107 

81 
123 
123 
107 

81 

81 
70 
flO 
SI 
51 

46 
43 
34 
38 
34 
34 


Aug. 


Sept. 


21 

lA 

34 

34 

38 

42 

34 

34 

43 

<3 

38 

43 

43 

4« 

38 

31 

34 

21 

34 

31 

30 

34 

27 

27 

80 

31 

34 

21 

34 

ao 

34 

27 

38 

21 

42 

21 

38 

24 

34 

24 

■  -^zSSI!T\  °*i?i  *^';?S  i*»  ^****  data  Inadequate  tor  determination  of  flow  because  of  Ice     No 

^-fiepBTMQnl  JUL.  U  lO  IF^D.  12. 


t   ■".•  AKiarge  «)f  Liule  Procfcly   Pear  Creek  ntar  Canyon  Creek,  MmU.,  for  the  year 

eruKng  Sept  SO,  1916. 


Montti. 


Dbebarge  In  semnd-feet. 


-•tarV-».. 

ST.": 


MaTJiniiiTi.  MinininTTi      Uean. 


4S 

37 

30 

«8 

211 

211 

230 

S«S 

3S7 

34 

4S 


18 
18 
18 
30 
80 
83 
173 
13S 
34 
31 
18 


Run-off 
(totalln 
acre-feet). 


31.8 
23.4 
26.4 
62.6 
77.7 

104 

ZIO 

214 

134 
3&4 
34.7 


1,940 
1,380 
1,090 
3,110 
4,780 
6,100 
12,900 
12,700 
8,340 
1,660 
2,060 
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SURFACE  WATBB  SUPPLY,  1916,  PABT  VI. 


SUN  BIVEB  BASIN. 
irOSTH  FORK  OF  BW  BIVES  ir£AR  ATTOTTSTA,  MOITT. 

Location. — At  Sun  River  diversion  dam,  18  miles  northwest  of  Augusta,  Teton 
County. 

Drainage  area. — ^Not  measured. 

Records  available. — January  1  to  September  30,  1916,  at  the  present  site;  August 
5,  1889,  to  December  31,  1890;  and  October  31,  1903,  to  December  31,  1915,  at 
the  Henningson  ranch,  in  sec.  33,  T.  22  N.,  R.  7  W.,  8  miles  downstream  from 
the  present  site.  Flow  of  stream  practically  the  same  at  both  points,  there  being 
no  large  intervening  tributaries  and  no  diversions. 

Gaoe. — Sloping  staff  gage  on  right  abutment  of  Sun  River  diversion  dam;  read  by 
employees  of  the  Reclamation  Service;  a  Stevens  water-stage  recorder  was  in 
operation  part  of  the  year.  Gage  read  October  31,  1903,  to  December  31,  1915, 
was  an  over-hanging  chain  gage  on  the  left  bank  below  the  ranch  buildings  of  the 
Henningson  C!ompany;  that  used  from  August  6, 1889,  to  December  31, 1890,  was 
also  near  this  point. 

Discharge  measurements. — ^Made  from  footbridge  about  a  half  mile  below  dam. 

Channel  and  control. — Control  is  crest  of  the  Sim  River  diversion  dam — a  concrete 
structure  with  an  arch  section  153.3  feet  long,  and  a  gravity  section  59.2  feet 
long,  separated  by  a  pier. 

Eztremeh  op  discharge.— Maximum  stage  recorded  during  the  year,  11.4  feet  June 
21  (discharge,  32,300  second-feet);  minimum  stage  recorded  0.4  foot  February 
28  to  March  2,  1916  (discharge,  152  second-feet). 

1889-1890,  and  1903-1916:  Maximum  stage  recorded  June  21,  1916;  minimum 
stage  recorded,  zero,  April  7  and  8,  1915  (discharge,  15  eecond-feet). 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice. 

Diversions. — ^None. 

Regulation. — ^None. 

Accuracy. — Stage-discharge  relation  permanent  during  year  except  for  old  station 
at  Henningson  ranch,  where  it  was  affected  by  ice  December  18-31.  Rating 
curve  used  October  1  to  December  17  for  records  obtained  at  Henningson  ranch 
fairly  well  defined;  curve  used  January  1  to  September  30,  for  records  obtained 
at  present  site,  well  defined.  Discharge  ascertained  by  applying  mean  daily 
gage  height  to  rating  tables.    Records  good. 

Diicharge  measurements  of  North  Forh  of  Sun  River  near  Augusta,  Mont.,  during  the 

year  ending  Sept.  SO,  1916. 


[Miu1n1>yW.A.Lamb.] 

Date. 

Oaie 
heii^t. 

ma- 

charge. 

Date. 

Case 
height. 

Dls- 
charge. 

Fed. 
S.S2 
3.32 

Sec^t. 
10,400 
4,350 

Aug.  11 

Fed. 
1.18 
.73 

Stc-ft. 
8S3 

July  12 

Sept.  23 

440 
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'j  ^aAarfe,  in  ^emnO^eety  <if  Mbrik  Fork  of  Sun  River  near  Atiguita,  Mont.,  for  the 

Ifear  ending  Sept.  30, 1916. 


X>ee. 


■l 


Peb. 


305 


I  217 


315 


509 

/       -MS 

473 

•MS 

473 

445 

473 

445 

«7> 

445 

473 

445 

473 

4T2 

473 

472 

900 

soo 

*n 

418 

473 

418 

473 

384 

472 

357 

473 

357 

472 

418 

357 
384 

357 


357 

SOS 
357 


21« 
3ia 

aie 

210 
210 


473  I  384 

473  I  357 

473  I  384   \ 

473  I  418 

473  I  445 


445  1 
44S  1 
445 
445  I 
41S  ' 
445 


357 


atf7 


217 
217 
317 

ai7 

317 
317 
317 
217 

317 
217 
217 
217 
217 

317 
317 
317 
317 
317 

317 
317 
317 
317 
317 

317 

217 

.   317 

.   217 

217 

217 


217 
217 
217 
217 
317 

317 
217 
217 
317 
217 

217 
217 
2»1 
201 
S73 

373 
372 
4S1 
872 
317 

317 
317 
317 
217 
217 

217 
317 
152 
152 


Mar. 


152 
152 
217 
354 
201 

291 
372 
S72 
418 
416 

4n 
4S1 
4S1 
4«1 

4a 

461 
4«1 
461 
461 
461 

461 
461 
461 
461 
461 

461 
373 
372 
372 
372 
372 


Apr.  May, 


372 
372 
372 
372 
372 

557 


S83 


1,000 

1,390 
1,130 
1,130 
1,000 
1,000 


1,130 

1,(<« 
2.330 
2,860 
2,160 
1,310 


1,680 
1,840 
1,840 
2,6fi0 
4,230 

4,800 
5,820 
3,820 
3,230 
2,680 

3,160 
2,000 
1,760 
1,600 
1,530 

1,530 
1,600 
1,760 
2,160 
2,680 

2,770 
2,880 
2,330 
2,160 
2,000 

1,840 
2,000 
2,160 
2,180 
2,3'0 
2,420 


June. 


2,500 
2,500 
2,680 
2,880 
2,880 

3,820 
3,820 
4,230 
5,350 
5,580 

4,230 
4,450 
4,020 
4,870 
6,550 

8,790 
9,730 
9,940 
12,  mo 
13,800 

25,000 
14,500 
10,100 
9,440 
9,210 

9,270 
0,380 
11,100 
12,900 
10,400 


July. 


8,710 
10,200 
8,790 
7,050 
6,920 

8,180 
6,550 
7,180 
6,550 
6,870 

5,460 
4,670 
4,410 
4,340 
3,630 

3,420 
3,270 
2,900 
2,500 
2,240 

2,130 
2,030 
1,840 
1,680 
1,650 

1,680 
1,800 
1,530 
1,360 
1,2-0 
1,200 


Aug. 


1,160 
1,130 
1,070 
1,070 
1,030 

944 
907 
907 
980 
944 


860 
325 
790 

745 
659 
659 
659 
650 

65B 

659 
608 
608 
60S 

608 
608 
657 
557 
557 
461 


Sept. 


461 

461 

650 

1,280 

650 

808 
.M7 
481 
481 
481 

461 
481 
509 
557 
480 

481 
461 
481 
481 
461 

461 
461 
481 
481 
461 

461 
461 
461 
481 
461 


Dtactembom  Oct.  1  to  I>2«;2?^i?^l22^t'X 


gage-beiglit  record  for  chain  gare  at  Hnmlneson 
DlMibarge  Deo.  21-31  estimated  at  210  seoond- 


f<%&dbirae  of  North  JP'ort  cff  8tM  River  near  Augwta,  Mont.,  for  (he  year,  ending 


Discharge  In  aeoond-teet. 

Run-off 
(totalin 
acre-leet). 

Wontla. 

Maximam. 

Mlnlmom. 

Mean. 

-Mrtiet."!"'."."-"/.!'.--'- 

SOO 
600 
384 
217 

461 
461 
2,860 
5,8'^ 
25,000 
10,200 
1,160 
i;260 

418 

267 

468 

407 

871 

217 

247 

393 

1,080 

2,470 

7,840 

4,i':o 

'782 
614 

28,800 
24,200 
16,700 

■•«=!« ".:::".'.:i;::;:.";;;;;:;.;.; 

uii. 

•r ::;:::;";;;:;:;;;;;:; 

^f^r.'.".  "■"■"■"■■" ;i'i;i;" ;;!.;;;;;!;;!;;!!; 

317 

152 

152 

372 

1,530 

2,500 

1,200 

461 

461 

13,300 

14,200 

3»,200 

63,100 

153,000 

467,010 

255,000 

48,100 

30,800 

35,000 

U3 

1,570 

1,140,000 

^bmytat 

Iirl-Sm  lootaat*  to  tmtol*  of  daUy  dlietotjfc 
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SmiFACE  WATER  SUPPLY,  1916,  PABT  VI. 


Sim  RIVES  AT  FOBT  SHAW,  KOITT. 

Location.— In  8W.  }  sec.  1,  T.  20  N.,  R.  2  W.,  just  above  highway  bridge  at  Fort 
Shaw,  Cascade  County. 

Drainage  area. — Not  measured. 

Records  available. — ^May  16,  1912,  to  September  30,  1916.  A  station  on  Sun 
River  at  Sun  River,  maintained  July  31, 1905,  to  December  31, 1912,  gave  records 
for  practically  the  same  drainage  area. 

Gage.— Staff  gage  installed  September  1,  1913,  on  right  b&nk  about  400  feet  above 
highway  bridge;  read  by  C.  G.  Peterson,  an  employee  of  the  United  States  Rec- 
lamation Service;  stage  prior  to  September  1,  1913,  measured  by  chain  gage 
fastened  to  footbridge  near  right  bank  and  1 ,000  feet  downstream .  Gages  referred 
to  different  datums. 

Discharge  heasdrements. — iSade  from  highway  bridge  below  gage  or  by  wading. 

Channel  and  control. — ^Bed  of  stream,  gravel  and  rock;  fairly  permanent;  shifting 
only  at  extremely  high  stages.  A  ledge  about  150  feet  below  the  gage  foims 
principal  low-water  control.    Banks  high  and  not  subject  to  overflow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  10.4  feet  at  6  a.  m. 
June  22  (discharge,  17,500  second-feet);  minimuni  stage  recorded,  2.08  feet  De- 
cember 20  (discharge,  240  second-feet  by  current-meter  measurement  of  same 
date;  stage-discharge  relation  affected  by  ice;  a  lower  discharge  probably  oc- 
curred during  winter  season). 

1905-1916:  Maximum  stage  recorded,  13.4  feet  June  7,  1908  (discharge,  18,400 
second-feet);  minimum  stage  recorded  at  Sun  River,  1.3  feet  September  14,  1906 
(discharge,  47  second-feet),  and  at  Fort  Shaw,  1.65  feet  August  5,  6,  and  8, 1914 
(discharge,  95  second-feet).  The  high-stage  discharge  at  Fort  Shaw  and  Sun  River 
is  practically  the  same,  but  at  low  stages  the  operation  of  Sun  River  canal  (capacity 
about  50  second-feet),  which  takes  out  between  the  stations,  may  cause  a  material 
difference. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice.  Observer's  notes  relative 
to  ice  very  meager. 

Diversions. — There  are  adjudicated  rights  for  diverting  248  second-feet  from  Sun 
River  direct  and  664  second-feet  from  tributaries  above  this  station.  In  addition 
the  Fort  Shaw  canal  of  the  United  States  Reclamation  Service  takes  out  about 
200  second-feet  during  the  irrigation  season. 

Regulation.— Willow  Creek  reservoir  has  a  capacity  of  84,200  acre-feet. 

AoocTRACT. — Stage-discharge  relation  fairly  permanent  except  for  a  considerable  change 
caused  by  flood  in  June;  seriously  affected  by  ice.  Rating  curve  used  October 
1  to  June  21,  well  defined  between  400  and  3,000  second-feet  and  fairly  well 
defined  to  11,000  second-feet;  curve  used  June  22  to  September  30,  well  defined 
below  1,500  second-feet.  Gage  read  to  tenths  (occasional  readings  to  half-tenths) 
twice  daily.  Dischaige  ascertained  by  applying  mean  daily  gage  height  to 
rating  table.    Records  good. 

Dacharge  meatwremerUs  of  Sun  River  at  Fort  Shaw,  Mont.,  during  the  year  ending  Sept. 

SO,  1916. 

[Hade  by  W.  A.  Lamb.] 


Date. 

hfii^t. 

Dis- 
charge. 

Date. 

Qase 
height. 

Dis- 
charge. 

Date. 

hei^t. 

Dis- 
charge. 

Oct.  8 

Feet. 

2.43 
a2.0g 

2.W 

See.-ft. 

639 

240 

1,130 

May  26 

Feel. 
3. 82 
7.80 
2.04 

2,240 
10,300 
1,070 

Sept.  23.. 

Nov.  6 

Feet. 
2.00 
1.70 

Sec.-ft. 
983 

Dec.20 

June  20 

500 

Apr.  20 

Aug.  12 

a  Btag»4iMhuge  raUtion  afleotad  by  ioe. 
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«  tteond-feet,  of  S-utn,  Jiiver  at  Fort  Shau>,  XotU.,  for  the  year  ending 
JSmjpt.   SO,  1916. 


Apr. 


SIO 
Ol 
472 
«53 
45S 

453 
4S4 
434 
415 
434 

570 
710 

aao 

1,030 
1,380 

I,MO 
1,300 
1,140 
1,080 
1,080 

075 
330 
330 
330 
1,030 

1,200 
2,000 
2,070 
3,870 
1,840 


M«y. 


1,7«0 
1,530 
1,780 
2,430 
3,380 

4,400 
5,550 
4,280 
3,380 
2,840 

3,380 
l,a30 
1,760 
1,080 
1,800 

1,480 
1,330 
1,530 
1,840 
2,330 

3,500 
2,500 
3,180 
1,180 
3,180 

3,000 
2,180 

3,870 
3,840 
2,840 


Tone. 


3,030 
3,030 
3,030 
2,380 
4,830 

4,840 
3,930 
4,100 
6,000 
5,180 

4,830 
4,380 
3,030 
4,380 
5,550 

7,100 
8,100 
8,300 
8,300 
10,300 

14,400 
17,000 
13,500 
10,300 
10,100 

10,100 
10,300 
11,300 
12,800 
13,400 


July. 


10,100 
9,640 

11,500 
9,430 
7,440 

6,870 
7,060 
8,030 
7,630 
7,630 

6,880 
6,110 
5,730 
4,970 
4,610 

4,290 
4,250 
4,250 
3,830 
3,380 

3,010 
2,840 
3,670 
3,500 
2,430 

3,380 
3,330 
2,160 
2,080 
3,000 
1,860 


Auc. 


1,700 
1,670 
1,400 
1,400 
1,360 

1,030 
985 
985 
965 

1,060 

1,030 
186 
965 
986 

985 

985 

850 
918 
985 
918 

850 
860 
860 
850 
663 

630 
474 
474 
474 
474 
633 


Sept. 


580 
580 
653 
783 
860 


783 
716 
653 
783 

783 
1,0» 

1,330 
1,360 
1,360 

1,090 
1,030 

i,oao 

1,030 
1,030 

1,050 
985 
965 
783 
690 

630 
633 

590 
500 
690 


v-=.«„™«u-»-«r«ta»iatt»ll««5*«d  Xty  Iob  Dec. 9-10, and  Dee.  16  to  F«b.  16.    DbdurreDecOaad 
--^S^nLe   iK-as   trom  dlsctears*  measurement  of  Dec.  30;  Dec.  21-31[ineim  diacbarge estinu- 

j'ii  inSM-fn  >— »'«  ot  «enix>erattiir«  reoords  and  measurament  of  Deo.  30.    Data  Inadisquste  for 

.n^B«I^Nd>Kce,  J«n-  1.  *o  *"»*>-  J*.  owta«  to  ellict  of  Ice. 

i-J^fiidMvge  o/  Svok  Rxver  at  Port  Shaw,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


WnXOW  OBXSK  aXAX  avovbta,  kost. 

locasio*. ^InKW.  i  8W.  J  sec.  26,  T.  21  N.,  R.  7  W.,  at  Clark  Co.'anmch,  just  be- 
low montb  of  Little  Willow  Creek  and  about  7  miles  northwest  of  Augusta,  in 
lewis  and  Clark  County. 

IiaAiXAOB  i^"**- — Not  measured. 

Licoaiw  i  T  ^  "-*  «T  J.— June  8,  1906,  to  May  14,  1911;  April  1,  1912,  to  September 
SO.  1916. 
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StTRFACE  WATEE  SUPPLY,  VM,  PART  VI. 


Gaoe. — Chain  on  right  bank,  300  feet  back  of  Tfaomas  Clark's  boiue;  read  by 
Tb<HnaB  Clark. 

DiscHABQB  MBASUBBMBNTS. — Made  by  wading  or  from  bridge  1,000  feet  below  gage. 

Channbl  and  coktbol. — ^An  old  dam  of  timber  and  rock  20  feet  below  gage  forma 
the  principal  control;  shifts  slightly  at  long  intervals. 

Extremes  of  discbaroe. — Maximum  stage  recorded  during  year,  10.8  feet  June 
23  (discharge,  1,150  second-feet);  minimum  stage  recorded,  0.60  foot  January  31 
and  February  1-14  (discharge,  6.3  second-feet). 

190&-1916:  Maximum  stage  recorded,  10.8  feet  June  23,  1916  (dischaige,  1,150 
second-feet);  minimum,  "dry"  July  17, 1910. 

IcB. — Probably  no  ice  forms  at  this  station,  as  a  laige  spring  enters  the  creek  juat 
above  gage,  but  record  of  winter  flow  should  be  used  with  caution.  February 
15-17  stage-discharge  relation  seriously  affected  by  ice  gorge;  flow  not  computed. 

DrvERSiONS. — Adjudicated  water  rights  above  station  amount  to  36.2  second-feet 
from  WUlow  Creek  and  42.26  second-feet  from  tributaries.  The  United  States 
Reclamation  Service  has  an  old  right  of  2.1  second-feet  and  has  also  filed  on  the 
total  flow  of  the  creek,  subject  to  prior  appropriations.  No  water  diverted  from 
Willow  Creek  proper  below  station,  the  amount  used  by  the  United  States  Recla- 
mation Service  being  diverted  from  Sun  River  below  mouth  of  Willow  Creek. 

Reoulations. — None.  Willow  Creek  dam,  about  2  miles  below  station,  forms  a 
reservoir  with  a  capacity  of  84,320  acre-feet,  for  use  on  the  Fdft  Shaw  unit  of  the 
Sun  River  project.  In  addition  to  the  flow  of  Willow  Creek,  water  will  be  di- 
verted from  North  Fork  of  Sun  River  for  storage  in  this  reservoir. 

AocuRACT. — Stage  dischaige  relation  not  permanent;  affected  by  shifting  control,  and 
occasionally  slightly  affected  by  ice.  Used  rating  curves  applicable  as  follows: 
October  1  to  February  14,  fairly  well  defined;  February  18  to  June  23,  well 
defined  between  30  and  100  second-feet,  and  fairly  well  above  100;  July  1  to 
September  30,  well  defined  between  25  and  700  second-feet.  Gage  read  to 
half  tenths  once  daily.  Dischaige  ascertained  by  applying  daily  gage  heights  to 
rating  tables  except  June  21,  22,  and  26-30,  for  which  it  was  determined  by  com- 
parison with  records  of  flow  for  station  at  Chouteau.  Records  fair  October  1  to 
February  17;  good  for  rest  of  year. 

Ditcharge  meamremmlt  of  WiJXow  Creek  near  A\igu*Ui,  Mont.,  during  the  year  ending 

Sept.  SO,  1916. 

(Hade  by  W.  A.  Lamb.] 


Date. 

Oaea 
heicbt. 

Dto- 
cbaige. 

Date. 

bei^t. 

Dis. 
cbaige. 

Date. 

hei^t. 

Dis- 
diaica. 

Oct.  T 

Tea. 

1.38 

.80 

1.75 

9.3 
87.7 

June  18. 

Feit. 

3.70 
7.65 
3.80 

aK.4t. 
187 
843 
213 

Aug.ll. 

Fat. 

1.80 

.01 

See.-fl. 
64 

Deo.  18 

25 

Sept.  24 

28 

An.  90. 

July  12 
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•.j^erje,  m  aemnd^/iet,  «j/"  TFit2loto  Creek  near  Augutta,  Monl.Jor  the  year  ending 

Sept.  SO,  1916. 


Feb. 


Mar. 


14 
13 
13 

16 
18 

IS 
16 
% 
76 
125 

7« 
55 

4« 
85 
30 


Apr. 


Vuj. 


46 
43 
49 
55 
58 

65 
72 
65 
58 
55 

55 
52 
49 
4« 
46 

46 
43 
43 
46 
49 

49 
49 
49 
55 
52 
72 
125 
141 
141 
158 
141 


June. 


195 
195 
195 
215 
255 

235 
225 
215 
215 
215 

109 
101 
03 

86 
86 

125 
176 
185 
196 
255 

900 

1,000 

1,150 

880 

642 

540 
470 
550 
400 
800 


July. 


460 
558 
496 
3S8 
342 

298 
320 
342 
320 
257 

220 
202 
176 
168 
160 
152 
176 
168 
137 
123 

116 
109 
103 
07 
97 

97 
97 
91 
97 
97 
85 


Aug. 


Sept. 


36 
38 
59 
44 
38 

38 
36 
34 
38 
36 

36 
34 
32 
32 
32 

31 
31 
31 
SO 
30 

30 
30 
30 
38 
28 

28 
32 
30 
28 
28 


i-Obdaz^,Te'b.  IS-IT.  not  oomi>ated  on  account  ol lee  gorge  below  gage;  stage  rose  to  8.1  leet  on 
■^  TliiitMti  .1 11.  Till  I  iimlntrrl 


\    -  --t  fadMrqc  of  W'tllou;    Creek  near  Augusta,   Mont.,  for  the  year  ending  Sept. 
1  SO,  1916. 


Discharge  In  aeoond-feet. 

Run-off 

(total  In 

a<s»feet). 

Uazimum. 

Minlmiiin. 

Mean. 



29 

25 

19 
9.4 
125 

65 

158 

1,150 

558 

76 

59 

31 

13 
9.4 
6.3 

13 

23 

43 

86 

85 

34 

28 

34.7 
17.7 
13.3 
8.45 
33.0 
87.3 
66.9 

363 

211 
52.9 
33.5 

1,520 

LOSO 

812 

.  "ar^ 

620 

■-^r.v "......:..::::.:...: :. 

2,070 

2,210 

!_,  - ; 

4,110 
21,800 

-^- 

13,000 
3,250 

•"■^^^mr 

1,980 

1     -      

SOUTH  rOHX  01  SUV  BIVXB  AT  ATTOXTSTA,  KOHT. 

t. — In  NW.  i  SE.  }  8ec.  17.  T.  20  N.,  R.  6  W..  at  highway  bridge  on  road 
ipoB.  Angnata  to  Ciaig,  about  half  a  mile  from  Augusta,  in  Lewis  and  Clark 

"^awacK  AXBA. — Not  measured . 

-  i.--)«iw  ATAiLABLB. — December  2,  1904,  to  September  30,  1916. 

■•<i%  — OciginAl  gage  waa  vertical  staff  spiked  to  cribwork  of  right  abutment  on  down- 
mnmm.  aide  of  bridge;  a  new  gage  installed  April  17,  1907,  at  a  different  datum, 
w  used  during  1907  and  1908;  records  for  1909  to  1916  referred  to  the  original  gage, 
'vkich  is  read  by  W.  J.  Aucliard. 
^■THABOK  XKASUBKHKMTS. — Made  fiom  highway  bridge  or  by  wading. 
MAsxti.  AHD  ooNTBOi.. — Bed  of  Stream  gravel;  no  definite  control.  One  channel 
■t  law  and  medium  stages;  at  high  stages  water  overflows  right  bank  a  quarter 
■ile  above  the  gage  and  there  are  two  to  four  channels.  Stage-discharge  relation 
■fejeet  to  change  at  high  stages. 
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Extremes  op  discharoe. — Maximum  stage  recorded  during  year,  4.4  feet  June  22 
((Sscharge,  1,910  second-feet);  minimum  stage  recorded,  2.5  feet  December  19 
(discharge  measurement,  19  second-feet). 

1905-1916:  Maximum  stage  recorded,  6.2  feet  June  2,  1908  (dischaige,  4,300 
second-feet);  minimum  "dry"  July  28-30, 1910. 

Ice. — Stage-discharge  relation  seriously  affected  by  i.  e. 

Diversions. — ^Water  diverted  to  irrigate  valley  lands  both  above  and  below  station. 
During  dry  seasons  the  entire  summer  flow  ia  utilized. 

Regulation. — None.  Melting  snow  in  mountains  causes  small  diurnal  fluctuation 
during  spring  months. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  shifting  control. 
Gage  read  to  half  tenths  once  daily.  Used  three  rating  curves  applicable  as 
follows:  October  1  to  March  4,  fairly  well  defined  below  500  second-feet;  March 
5  to  June  5,  poorly  defined;  and  June  6  to  September  30,  well  defined  between 
50  and  1,600  second-feet.  Discharge  ascertained  by  applying  daily  gage  height 
to  rating  tables.    Records  good. 

Ducharge  mttuurements  of  South  Fork  of  Sun  River  at  Auffutta,  Mont.,  during  the  year 

ending  Sept.  SO,  1916. 
[Made  by  W.  A.  Lamb.] 


Date. 

Qase 
b^t. 

Dls- 
chaige. 

Date. 

Gaee 
hei^t. 

Dis- 
charge. 

Date. 

bel^t. 

Db- 
dutgt. 

Oct.  7 

Feet. 
1.35 
2:50 
1.82 

19.2 
177 

June  18  I . . > 

Feet. 
3.20 
3.85 
3.00 

Sec.-fl. 

588 

1,250 

417 

Aug  11 

FeH. 
2.26 
2.10 

^-•iv« 

Dec.  19« 

25 

Sept.  14 

75 

Apr.  30 

July  12 

a  Stage-dlscbarge  relation  affected  by  backwater  [rom  dam  across  channel  and  ice. 

Daily  discharge,  in  second-feet,  of  South  Fork  of  Sun  River  at  Augusta,  Mont.,  for  the 

year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 „.. 

88 
88 
88 
88 
79 

79 
79 
79 
79 
79 

79 
79 
79 
79 
79 

79 
79 
79 
79 
79 

79 
79 
70 
70 
70 

62 
62 
62 
62 
62 
62 

62 
62 
62 
62 
62 

62 
62 
62 
62 
70 

79 
79 
79 
79 
79 

79 
79 
79 
54 

47 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

120 
133 
148 
242 
1,380 

790 
790 
565 
790 
336 

172 
172 
172 
172 
140 

98 
98 
86 
98 
98 

126 
126 
128 
111 

98 

98 
98 
98 
98 
98 
98 

98 
98 
98 
98 
98 

98 
98 
111 

in 

140 

140 
140 
140 
166 
156 

156 
156 
156 
172 
190 

172 
156 
156 
156 
156 

156 
156 
172 
172 
207 

190 
190 
190 
207 
207 

246 
386 
246 
207 
207 

207 
172 
172 
172 
172 

156 
156 
140 
140 
140 

140 
140 
140 
172 
190 

246 
268 
440 
600 

672 
872 

1,160 
965 
1,010 
1,360 
1,460 

806 
756 
756 
806 
856 

756 
656 
488 
4» 
488 

566 
611 
566 
488 
706 

1,670 
1,910 
1,310 
1,190 
i;250 

1,250 
1,070 
1,190 
1,130 
908 

756 
756 
756 
611 
566 

1,010 
453 

806 
656 
566 

4S3 
453 

420 
363 
338 

338 
313 
313 
313 
313 

290 
248 
227 
227 
208 

208 
208 
208 
208 
174 
174 

167 
157 
157 
157 
157 

114 
114 
114 
114 
114 

114 

114 

100 
100 
100 

100 
100 
114 
114 
100 

88 
88 
78 
76 
76 

76 
76 
76 
55 
65 
56 

6S 

2 

6S 

3 

88 

4 

70 

5 

70 

6 

7« 

7 

n 

8 

n 

9 

76 

10 

70 

11 

78 

12 

70 

13 

70 

14 

70 

15 

70 

16 

70 

17 

70 

18 

78 

19 

68 

20 

68 

21 

66 

22 

60 

23 

66 

21 

68 

25 

65 

26 

56 

27 

78 

28 

76 

29 

76 

30 

.     «8 

31 

NoTK.— Discharge  Nov.  14-17  Interpolated  on  account  of  Ice;  Nov.  22-30  estimated  at  40  second-lBtt* 
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Monthfy  dudtarge  of  South  Fork  of  Sun  River  at  Augutta,  Mont.,  for  Ou  year  ending 

Sept.  SO,  1916. 


UaoOi. 

dscharEe  in  second-feet. 

Run-off 
(total  in 
acre-(cct). 

M^T^twiiyn 

mnimiiTn 

Mean. 

OctolMr 

88 
79 
1,360 
207 
«72 

i.no 

1,010 
157 

88 

62 

76.0 
58.7 

250 

142 

241 

952 

417 

103 
71.3 

4,670 

"mr^qif . 

3,490 

85 
98 
140 
420 
174 
55 
65 

15,400 

AwO 

8,450 
14,8(10 

^:;;:                                    : 

jSii7i;:ii:i.i"":n : ::  i:     ;: 

56,600 

jbIt~ 

25.6(10 

1^^ 

6,310 

4,240 

HABIAS  BIVBB  BASIN. 
TWO  MXOICIHX  RIVZB  AT  FAmLT,  HOST. 

Location.— In  NE.  }  see.  2,  T.  31  N.,  R.  9  W.,  at  Holy  Family  Miasion,  in  Teton 
County,  16  miles  southeast  of  Browning  and  about  6  miles  above  mouth  of  Badger 
Creek,  the  nearest  tributary. 

DsAtNAOK  ASSA. — ^368  Square  miles. 

Rbcords  available. — ^April,  1907,  to  Sq>temb6r  30, 1916. 

Gaoe. — Overhanging  chain  gage  installed  July  15,  1916,  on  left  bank  about  150  feet 
below  bam  belonging  to  Holy  Family  Mission;  read  by  John  Gobert.  Datum  of 
original  gage,  which  was  at  same  site  as  present  gage,  was  lowered  0.95  f<x>t  July 
21,  1908.  Original  chain  gage  and  bench  marks  were  destroyed  by  flood  of  June 
2, 1913,  and  on  Jime  10  a  stafi  gage  was  installed  at  a  different  datum  on  left  bank 
about  125  feet  above  site  of  chain  gage.  On  July  23,  1913,  this  staff  gage  was  re- 
moved to  site  of  chain  gage  and  was  set  to  read  1.85  feet  higher  than  staff  gage 
installed  June  10.  Overhanging  chain  gage,  installed  September  18,  1913,  was  set 
to  read  1.00  foot  higher  than  staff  gage  installed  July  23,  1913,  and  read  to  May 
7,  1916,  when  destroyed  by  flood.  Temporary  gages  at  independent  datum 
read  May  16  to  July  15,  1916,  when  present  gage  was  installed. 

DiBCHABOE  MEASUREMENTS. — Made  by  wading  near  gage  or  from  old  wagon  bridge 
about  3  miles  above  the  mission. 

Channel  and  contbol. — Gravel ;  shifting.  Both  banks  high  and  not  subject  to  over- 
flow except  at  extreme  floods. 

Extremes  of  discbarqe.— Maximum  stage  recorded  during  year,  7.5  feet  at  6  a.  m. 
June  21  (discharge  about  4,500  second-feet;  gage  height  imcertain);  minimum 
stage  recorded,  1.45  feet  December  18  and  19  (discharge,  44  second-feet);  low  flow 
may  have  occurred  in  January. 

1907-1916:  Maximum  stage  recorded,  8.15  feet  June  9,  1909  (discharge,  7,600 
second-feet);  undoubtedly  higher  in  June,  1908,  but  no  record  available,  as  gage 
washed  out;  minimiitn  stage  recorded,  1.3  feet  January  12  to  March  8,  1908  (dis- 
charge, 17  second-feet). 

IcB. — Stage-discharge  relation  seriously  affected  by  ice. 

DrvKBSioN. — ^Water  diverted  about  2  miles  above  gage  by  ditch  which  supplies 
about  100  acres  on  farm  at  the  Holy  Family  Mission.  From  May  18  to  September 
8  a  total  diversion  5,824  acre-feet  was  made  by  the  United  States  Reclamation 
Service  above  the  station  to  irrigate  lands  in  the  vicinity  of  Seville  on  the  Black- 
feet  Indian  Reservation. 

Rbouxation. — ^None. 
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AccuEACT. — Stage-discharge  relation  not  permanent;  affected  by  shifting  control  and 
seriously  by  ice.  Rating  curves  used  as  follows:  October  to  December  29,  poorly 
defined;  February  18  to  May  7,  fairly  well  defined;  July  4  to  September  30,  fairly 
well  defined  below  1,100  second-feet.  Gage  read  to  quarter-tenths  twice  dailjr. 
No  gage-height  record  May  8-15;  record  May  16  to  July  13  questionable,  as  it 
was  obtained  from  several  gages  set  by  observer  at  unknown  datum,  being  washed 
away  before  their  elevations  were  obtained.  Discharge  ascertained  by  applying^ 
mean  daily  gage  heights  to  rating  table  except  May  8  to  July  3,  which  was  de- 
termined from  gage  heights  and  by  comparison  with  record  for  Badger  Creek, 
using  dischaige  measurements  of  May  19  and  June  7.  Grage  read  but  data  inade- 
quate for  determination  of  flow  for  period  of  ice  effect.  Records  fair  except  those 
for  period  May  8  to  July  3,  which  are  poor. 

Discharge  rMtuurementt  of  Two  Medicine  River  at  Family,  Mont,  during  the  year  ending 

Sept.  30, 1916. 


Date. 

Uadeby— 

bel^t. 

Dfa- 
obaige. 

Date. 

Madeby- 

Qax» 
height. 

Dis- 
chaige. 

Nov.  23 

W.A.  Land) 

Feet. 
2.37 
1.93 
3.36 
4. 35 

e4.20 

74 

447 

1,200 

1,010 

Jmse    76 
July  166 
Aug.  15 
Sept.  18 

A.H.  Tattle 

Feet. 

r4.80 
4.21 
2.85 
2.74 

aet..ft. 
1,710 

Jan.   2ea 

do 

do. 

'.'.'.'.'.AtL'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

868 

Uar.  10 
Apr.  28» 
Usy  196 

do. 

do. 

ISO 

146 

a  Sttesmfroienoyeratifage:l(!ecoverabout2lDche3  thick.  Control  about  one-third  open  in  middle. 

6  Measured  from  wagonbnace  3  miles  above  gage. 

'  Oage  height  uncertain  owing  to  changes  in  location  and  datum  of  gage. 

Daily  discharge,  in  second-feet,  of  Two  Medicine  River  at  Family,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

205 
205 
218 
232 
206 

232 
263 
263 
263 
247 

218 
232 
247 
263 
263 

263 
247 
205 
218 
247 

232 
232 
232 
232 
205 

218 
247 
232 
232 
218 
218 

283 
263 
263 
247 
218 

331 
296 
296 
263 
232 

218 
192 
169 
129 
148 

180 
180 
168 
158 
279 

180 
168 
169 
205 
148 

138 
138 
148 
138 
129 

138 
129 
158 
138 
129 

138 
138 
138 
168 
129 

120 
138 
104 
120 
97 

78 
66 
44 
44 
72 

90 
78 
104 
78 
72 

104 
120 
104 
104 
97 
90 

"'isb' 

1,140 
660 

463 
382 
442 
312 
364 

250 
280 
222 
121 

140 
196 
236 
209 
196 

161 
150 
161 
200 
678 

1,020 

1,390 

940 

236 

560 

486 
609 

609 
609 
382 

940 
678 
634 
486 
421 

442 
312 
296 
486 
421 
421 

382 
364 
346 
364 
312 

329 
,364 
463 
634 
509 

1,140 
820 
688 

820 
1,060 

900 
746 
712 
712 
616 

616 
678 
486 
609 
647 

860 
1,100 
1,340 
1,020 

900 

860 

820 

900 

1,470 

1,990 

2,280 
2,280 
2,000 
1,760 
1,600 

1,150 

1,000 

900 

800 

750 

712 

746 

900 

1,140 

1,140 

1,220 

1,140 

980 

940 

1,020 

900 
1,160 
1,410 
1,510 
1,350 
1,410 

1,430 
1,440 
1,400 
1,600 
2,040 

1,740 
1.710 
1,760 
1.960 
2,100 

1,950 
1,770 
1,740 
1,660 
2,000 

2,240 
2.040 
2.260 
2.160 
4,240 

4,300 
4.060 
2,890 
1.980 
1,980 

1,960 
1,960 
2,000 
2,050 
2,060 

2,000 
2,000 
1,960 
1,900 
1,760 

1,680 
1,630 
1,440 
1,440 
1,440 

1,360 
1,260 
1.180 
1,090 
891 

862 
779 
710 
614 
626 

471 
373 
373 
330 
310 

291 
310 
291 
330 
225 
266 

274 
256 
225 
225 
197 

197 
211 
172 
211 
240 

256 
256 
240 
240 
197 

211 
172 
197 
197 
225 

225 
197 
211 
197 
172 

172 
172 
172 
184 
172 
160 

149 

2 

160 

8 

184 

4 

184 

6 

420 

6 

471 

7 

471 

8 

396 

9 

330 

10 

362 

11        

291 

12 

266 

13 

225 

14 

240 

15 

197 

18 

197 

17 

172 

18 

18< 

19 

149 

20 

149 

21 

149 

22 

149 

23 

128 

34 

128 

25 

128 

28 

128 

27 

128 

28 

149 

29 

160 

30 

160 

SI 
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Mcnthb/  dMiarge  of  Two  Medicine  River  at  Family,  Mont.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 


WiiMMiilier. 

Mrauyli-as: 
Ifafcb.. ........ 

Ii        _ 
Jnlf . 

Angist.... 
Sepwmber 


Discharge  in  socond-(ect. 

Minirnnrn. 

Mean. 

283 

205 

233 

331 

129 

201 

158 

44 

107 

1,140 

121 

460 

1.390 

140 

462 

1,340 

312 

675 

2.280 

712 

1.230 

4.300 

1,400 

2,U0 

2,000 

225 

963 

274 

160 

2JS 

471 

123 

219 

Run-off 
(total  In 
acn-feat). 


14,300 
12,000 
6.580 
10,900 
28,400 
4J,200 
75.600 
127,000. 
59,200 
12  800 
13,000 


MAWTAB  BIVXK  NXAR  BEEI3T,  MOST. 

Location. — In  sec.  20,  T.  31  N.,  R.  2  W.,  at  highway  bridge  near  Jamea  A.  Johnson's 
ranch,  7  milee  south  of  Shelby,  in  Toole  County. 

Drainaob  abba. — ^2,610  square  miles. 

Rbcobds  available.— April  4, 1902,  to  January  11, 1908;  April  23, 1911,  to  Septem- 
ber 30,  1916. 

Gaobb. — Chain  gage  on  downstream  side  of  bridge.  April  4, 1902,  to  January  11, 1908; 
chain  gage  on  highway  bridge,  about  100  feet  below  present  bridge;  during  1911 
and  1912  Bristol  water-stage  recorder;  all  gages  at  practically  the  same  datum. 
Gage  read  by  G.  J.  Moser. 

Discharob  measukements. — ^Made  from  downstream  aide  of  highway  bridge. 

Channel  and  control. — Gravel  and  boulders;  shifts.  Left  bank  steep  and  high; 
not  subject  to  overflow.  Right  bank  gently  sloping;  subject  to  overflow  at 
extreme  high  stages. 

ExTBEMEB  or  DISCHAROB. — ^Maximum  stage  recorded  during  year,  13.5  feet  at  11 
a.  m.  June  22  (discharge,  determined  from  extension  of  rating  curve,  15,600 
second-feet);  minimum  stage  recorded,  3.6  feet  November  13  (discharge  370 
second-feet). 

1902-1907 and  1911-1916:  Maximum  stage  recorded,  14.9  feet  June  24, 1907  (dis- 
charge, 29,500  aecond-feet);  minimum  stage  recorded,  1.7  feet  November  16-20, 
1904  (discharge,  150  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice;  observations  discontinued  during 
winter. 

DrvEsaioNS. — ^Water  for  Valier-Montana  Land  &  Water  Co.'s  Gary  project  and  for 
Blackfeet  project  of  the  United  States  Reclamation  Service  is  diverted  above  this 
station;  also  a  number  of  smaller  diversions. 

RBOtTLATiON. — None. 

AccDRACY. — Stage  discharge  relation  not  permanent,  affected  by  shifting  control. 
Three  rating  curves  used,  applicable  as  follows:  October  1  to  November  14 
fairly  well  defined  for  medium  and>low  stages;  March  15  to  June  23  well  defined 
below  3,650  second-feet  and  extended  above  that  point;  June  24  to  September 
30,  poorly  defined.  Gage  read  to  tenths  once  daily.  Discharge  ascertained  by 
applying  daily  gage  height  to  rating  tables.  Records  good  March  16  to  June 
23;  ^ir  for  rest  of  year. 
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Diicharge  meamrement  qf  Marias  River  near  Shelby,  Mont.,  during  the  pear  ending  Sept. 

30, 1916. 


Date. 

Hadeby- 

b%. 

Dis- 
charge. 

Apr.  28 
y&s  26 

W.  A.  Lamb 

Feet 
4.98 
4.9S 
6.  SO 

ate.-ft. 
2,220 
2,240 
3,150 

A.  H.  Tuttle 

Joly  14 

W.  A.  Lamb 

Daily  ditdutrge,  in  tecond-feet  of  Marias  River  near  Shelby,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


1. 
2. 
3. 

4. 

6. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

le. 

17. 
18. 
19. 
2D. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
30. 
31. 


Oct. 


I 


581 
581 
518 
581 
518 

690 
581 
518 
S50 
518 

581 
518 
581 
581 
581 

581 
£81 
518 
581 
650 

650 
581 
650 
650 
650 

581 
518 
518 
581 
581 
518 


Nov. 


581 
581 
581 
£81 
618 

650 
581 
581 
650 
650 

£18 
4«3 
370 


Mar. 


1,120 
1,440 
1,440 

1,440 
1,550 
1,660 
1,660 
1,660 

1,220 
1,220 
1,120 
1,120 
1,120 
1,020 


Apr. 


«35 
1,120 
1,120 
1,030 
1,020 

1,020 
1,120 
1,120 
1,1X 
1,120 

1,120 
1,120 
1,440 
1,330 
1,230 

1,330 
1,440 
1,440 
1,330 
1,220 

1,130 
1,1U 
1,120 
1,220 
1,230 

1,230 
1,330 
2,140 
2,270 
1,660 


Hay. 


1,780 
1,440 
1,660 
1,900 
2,790 

3,500 
3,210 
2,270 
1,780 
1,550 

1,440 
1,440 
1,SS0 
1,660 
1,590 

1,550 
1,440 
1,550 
1,660 
1,780 

1,780 
1,900 
2,140 
2,140 
2,270 

2,270 
2,270 
2,270 
2,400 
2,660 
2,660 


June. 


2,790 
2,930 
2,930 
4,590 
4,750 

4,750 
3,950 
3,210 
2,790 
2,400 

3,800 
4,110 
8,650 
3,800 
3,950 

4,110 
4,110 
5,400 
5,570 
6,630 

9,630 
15,600 
14,000 
9,460 
8,500 

7,540 
7,540 
7,380 
7,230 
7,230 


July. 


2,990 
2,710 
2,710 
2,580 
2,490 

2,190 
3,060 
1,940 
1,940 
1,820 

1,700 
l.SSO 
1,500 
1,370 
1,260 
1,360 


Aug. 


6,780 

1,160 

6,m 

1,160 

5,790 

1,060 

5,510 

1,060 

4,950 

960 

4,530 

960 

4,250 

1,060 

4,530 

870 

4,390 

870 

4,250 

780 

3,830 

TOO 

3,550 

870 

3,410 

960 

3,130 

960 

3,130 

960 

960 
870 
870 
870 
870 

870 

780 
780 
780 
780 

780 

780 

960 

1,260 

1,480 

1,700 


Sept. 


1,7100 
1,500 
1,480 
1,280 
900 

870 
TOO 

TOO 
780 
700 

780 
700 

oao 

630 

oao 

030 
700 
620 
620 
550 

550 
630 
620 
550 
550 

620 

620 
550 
550 
550 


Note.— Gage  reed  to  Dec.  4,  but  data  inadequate  for  determination  of  flow  owing  to  effect  of  ice. 
not  read  Dec.  5  to  Uar.  17.    Dlsehaige,  June  25,  intorolated. 


Oage 


Monthly  diteharge  of  Mariat  River  near  Shelby,  Mont. ,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  In  second-feet. 


Uaxinuim.  Mininmin.     ICean. 


Runoff 
(total  in 
acre-feet). 


October 

November  1-13 
March  18-31.... 

Ajril 

May 

June 

July 

August. 

September. .  — 


650 
1,660 
2,270 
3,500 
15,600 
6,780 
1,700 
1,700 


SIS 

870 

1,030 

935 

1,440 

3,400 

1,280 

700 

£50 


£78 
£09 

1,340 
1,270 
2,010 
5,810 
3,250 
961 
7«e 


3S,sao 

14,700 
37,200 
75,600 
124,000 
346,000 
200,000 
59,100 
45,600 
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ir  5X  — In  XE.  J  sec.  19,  T.  31 N.,  B.  8  W. ,  near  road  croeaing  4  milee  east  of  Fam- 
£t.  in  Teton  County. 
-M'.r  ABKA. — 224  square  milee. 
i-t  ATAOABLs. — ^April  20, 1907,  to  September  30, 1916. 

t  -(liain;  read  to  May  13, 1916,  by  0.  J.  Racine,  and  thereafter  by  Mrs.  Claudia 
':  '.ri.  The  origiiial  staff  gage,  established  April  20,  1907,  and  bench  marks, 
T«n  nabed  out  in  June,  1908,  and  a  new  gage  was  established  July  22, 1908,  about 
«•!  iret  taither  npetieam  and  at  a  difieient  datimi;  as  the  bench  mark  was  de- 
■rr  7ed  the  relation  between  the  two  gages  could  not  be  determined.  Gage  was 
am  wished  out  May  25, 1909,  and  was  reset  at  a  different  datum,  on  right  bank, 
iij  WO  feet  below  old  Piegan  Mission  crossing. 

-TAiGE  MKASiTKKicKMTS. — Made  from  cable  4  milee  above  gage  or  by  wading  at 
7<i  tbore  gage. 

<  ;ei  axd  controi.. — Slightly  shifting;  two  channels  at  both  medium  and  low 
<x-a;  at  high  stages  stream  flows  in  several  channels.    Banks  low  and  subject  to 
'.eflow  above  gage. 

-itm  or  DDCHASOB. — Maximum  stage  recorded  during  year,  6.7  feet  at  9  a.  m. 
.'tjc  21  (dischaige,  1,650  second-feet);  minimum  open-water  stage  recorded, 
>^  {set  at  6.20  p.  m.  October  1  (discharge,  171  second-feet.) 
l»ir-1916:  M^^imim  stage  recorded,  5.85  feet  May  27,  1913  (discharge,  1,780 
w-xixl-feet);  itiiniiniim,  3.45  feet  September  25,  28,  and  30,  1914  (discharge,  92 
— r-id-ieet);  records  for  open- water  season  only;  mean  discharge  for  February, 
li°.'..ertiiiiated  at  25  second-feet. 

:  — "^tige-diadbaige  relation  seriously  affected  by  ice;  observations  discontinued 
'ithng  winter. 

.isioNS.— -The  United  States  Reclamation  Service  proposes  to  divert  the  natural 
'.  7  of  Badger  Creek  to  irrigate  land  in  the  eastern  part  of  the  Blackfeet  Indian 
F'aervation  north  of  Birch  Greek.  A  small  amount  of  water  was  diverted  in  1916 
J-ivethegage. 

•  '.unos.— ^one. 

~'ucT.— Stage-discharge  relation  not  permanent;  affected  by  shifting  control. 
?.uiie  corvee  used  applicable  as  follows:  October  1  to  December  1,  and  March  24 
V.  Kiy  7,  Urly  well  defined ;  June  22  to  September  30,  well  defined.  Gage  read  to 
qiaiter  tenths  once  daily  until  May  13  and  twice  daily  thereafter.  Discharge 
><-'aiained  by  applying  mean  daily  gage  height  to  rating  tables;  shifting-control 
'''Jiad  used  May  8  to  June  21.    Records  good. 


•^ 


of  Badger  Crtdc  near  Family,  Mont.,  during  the  year  ending 
Sept.  30, 1916. 

[lIadel>7W.A.LMnb.] 


IMa. 

h^t. 

charge. 

Date 

hei^t. 

Dm- 
eboige. 

'!«... 

Tat. 
•4.90 
•4.V7 
•&0» 

tea 
»s 

«13 

Auk.  15 - 

Feet. 
4.45 
4.31 

ate.-ft. 
252 

Sept.  18.. 

180 



«  Hade  by  wading  at  ford  1  mile  above  gage. 
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Daily  dudtarge,  in  leeond-foet,  of  Badger  Cruk,  near  Family,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Har. 

Apr. 

M«y. 

lone. 

July. 

Au«. 

Sept. 

1 

171 
175 
175 
175 
180 

175 
175 
175 
175 
188 

180 
180 
175 
175 
180 

175 
180 
188 
188 
188 

180 
188 
188 
188 
188 

188 
188 
188 
180 
180 
180 

180 
180 
188 
195 
195 

188 
195 
188 
188 
188 

188 
195 
195 
195 
188 

188 
188 
180 
180 
180 

180 
175 
175 
180 
180 

175 
175 
180 
188 
180 

188 
180 
180 
180 



265 
265 
265 
285 
285 

305 

285 
305 
SM 
305 

305 
305 

305 
328 
328 

305 
328 
350 
338 
350 

350 
350 
400 
400 
452 

452 
506 
591 
506 
452 

4?6 
400 
400 
562 
740 

800 
800 
769 
605 
598 

.  531 
531 

466 
354 
349 

349 
398 
478 
698 
667 

629 
598 
507 
449 
449 

449 
537 
629 
692 
692 
629 

692 

724 

756 

1,010 

1,140 

948 

&52 

916 

l.OrjO 

1,050 

884 
884 

884 
948 
948 

1,140 
1,140 
1,080 
1,140 
1,080 

1,520 
1,200 
1,100 
1,030 
1,030 

1,000 
1,000 
1,060 
1,100 
1,030 

1,030 

1,060 

1,030 

968 

903 

839 

871 
903 
807 
807 

743 
743 

679 
617 
617 

617 
586 
555 
525 
405 

495 
466 
437 
437 
437 

437 
466 
437 
381 
381 
381 

381 
327 
327 
327 
327 

327 
301 
327 
354 
327 

301 
275 
275 
275 
250 

250 
275 
275 
275 
275 

225 
225 
22S 
225 
225 

327 
250 
225 
202 
202 
202 

ao3 

2 

225 

3 

2S0 

4 

327 

5 

827 

6 

275 

7 

22S 

8 

225 

g 

225 

10 

275 

n 

225 

12 

1 

225 

13 

225 

14 ■.. 

225 

15 

203 

It 

180 

17 

'  180 

18 

180 

19 

20 

21 

22 

S::::::::::::::::::: 

24 

215 
200 

230 
230 
265 
265 
265 
265 

25 

26. 

. 

27 

28 

29 

30 

31 

Note.— Dlachargo  Dec.  2^  estimated  on  account  of  backwater  from  Ice;  Sept.  17,  interpolated. 
Monthly  discharge  of  Badger  Creek  near  Family,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

Ran-oS  ' 

(total In 

aere-ltot). 

Maximum. 

Minimum, 

Mean. 

October 

188 
195 
188 
285 
591 
800 
1,520 
1,060 
381 
327 

171 
175 
180 
200 
265 
349 
692 
381 
202 
180 

181 
185 
182 
242 
352 
648 
1,010 
650 
277 
233 

11,100 

11,000 

December  1-1 

1,440 

Vinr^yy  74-.tl 

3,840 
20,900 
33,700 

April 

mot!v:;;;  ;;;;;;;:::;;;;;;::  :  ;;::::;;;::; 

60,100 

July 

40,000 
17,000 
8,320 

August...                                                                   ... 

September  1-18 

BmCH  CHEEK  AT  SWIFT  SAM,  SXAB  DTTPinTEB,  MOHT. 

Location. — ^At  Swift  dam,  on  south  boundary  of  Blackfeet  Indian  Reservation, 
Teton  County,  about  20  miles  west  of  Dupuyer  and  34  miles  west  of  Valier.  North 
and  south  forks  of  Birc^  Creek  unite  in  reservoir  above  station. 

Drainage  area. — ^About  120  square  miles. 

Records  available.— March  26,  1913,  to  September  30, 1916. 

Gages. — Vertical  iron  stafi  on  right  bank,  about  800  feet  below  dam,  used  for  deter- 
mining flow  through  valves  in  dam.  Discharge  over  spillway  determined  from 
readings  of  inclined  staff  gage  near  lower  end  and  on  left  side  of  spillway  channel. 
Giagea  read  by  H.  C.  Stalzer.  Prior  to  July  11,  1915,  a  vertical  wooden  staff 
on  right  bank,  one-fourth  mile  below  dam,  waa  used  for  all  readings  except  June 
6  to  July  16,  1913,  when  a  vertical  stafi  on  left  bank  immediately  below  ^un  waa 
read  to  obtain  high-water  records. 
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DiscHAROB  MKASCRBHEKTs. — Discharge  through  valves  -meamired  by  wading  at 
gage  or  froib  foot  bridge  about  300  feet  above  gage.  Spillway  discharge  deter- 
mined by  wading  on  Up  of  spillway,  from  foot  bridge,  or'by  floats  near  gage. 

Channel  and  contbol. — Bed  of  channel  conveying  flow  from  valves  clean,  coarae 
gnvel  and  boulders.  Right  bank  at  gage  high  and  not  subject  to  overflow;  left 
bank  high  and  subject  to  overflow  only  if  floods  should  break  across  from  spillway 
channel  and  flow  into  this  one;  right  bank  subject  to  overflow  about  200  feet 
below  gage  during  high  water.  Control  for  dischaige  below  500  second-feet  is 
riffle  about  100  feet  below  gage,  which  has  not  shifted  since  gage  was  located 
at  present  site. 

Spillway  channel,  cement-lined  channel  ending  at  solid  limestone    ledge 
which  is  crest  of  blls.    Not  liable  to  change. 

Extremes  op  discharge. — Marimum  stage  (for  flow  from  valves)  recorded  during 
year,  3.45  feet  at  8  a.  m.  and  6  p.  m.  June  21,  and  at  8  a.  m.  June  22  (discharge 
565  second-feet);  maximum  stage  (from  spillway)  recorded  during  year,  12.94 
feet  at  5  a.  m.  June  21  (discharge  4,710  second-feet).  Combined  maximum  dis- 
charge 5,275  second-feet.  Minimum  stage,  1.52  feet  at  12.20  p.  m.  December 
11,  and  at  8  a.  m.  and  5.30  p.  m.  December  12  (discharge  5  second-feet). 

1913-1916:  MaTimiim  discharge  5,275  second-feet  at  5  a.  m.  June  21,  1916; 
mitiirniiTn  discharge  0.9  second-foot  March  6,  1915. 

Ice. — The  presence  of  ice  seldom  aSects  the  winter  flow  at  this  station. 

DrvERSioNS. — Two  small  irrigation  ditches  divert  between  station  and  dam.  Acre- 
feet  in  storage  at  end  of  each  month  was  as  follows:  September  (1915)  26,670, 
October,  24,350;  November,  24,635;  December,  25,040;  Januar>',  25,770;  February; 
25,080;  March,  13,550;  April,  13,860;  May,  20,960;  June  30,120;  July,  26,750; 
August,  17,720;  September,  7,060. 

Regulation. — Dam  is  used  to  store  flood  and  winter  flow,  and  during  dry  periods 
will  release  no  more  water  than  is  required  by  the  canal  system  of  the  Valier 
Carey  project  in  addition  to  amount  required  by  prior  rights. 

Dktxrkination  op  discharge. — Discharge  through  valves  in  mouth  of  tunnel  at 
south  end  of  dam  flows  down  main  channel  of  creek  past  the  vertical  iron  staff 
gage  on  right  bank.  Readings  from  this  gage  indicate  flow  through  valves  not 
diverted  between  dam  and  gage.  Flow  over  spillway  passes  down  artificial 
channel  and  joins  creek  about  one-fourth  mile  below  dam.  Readings  from 
inclined  gage  near  lower  end  of  this  channel  indicate  total  flow  from  reservoir 
not  passing  through  valves.  Total  mean  daily  discharge  obtained  by  adding 
flow  passing  the  two  gages. 

Accuracy. — Stage-discharge  relation  permanent  for  both  gages.  Rating  curve  for 
gage  in  channel  conveying  flow  from  valves  well  defined;  for  gage  in  spillway 
channel  fairly-well  defined  below  3,000  second-feet  and  approximate  above 
3,000  second-feet.  Gage  in  channel  from  valves  read  to  hundredths  twice  daily. 
Gage  in  spillway  channel  read  to  tenths  twice  daily  except  June  16-17  and  20-24, 
when  from  3  to  10  readings  were  taken  daily.  Daily  discharge  for  channel  from 
valves  ascertained  by  applying  to  rating  table  mean  daily  gage  heights  ob- 
tained by  weighting  observed  gage  heights  according  to  observer's  notes  for  days 
on  which  gate  openings  were  changed ;  daily  discharge  for  spillway  channel  ascer- 
tained by  applying  mean  daily  gage  height  to  rating  table  except  for  June  16-17 
and  20-24,  when  the  mean  discharge  between  two  consecutive  readings  was 
applied  to  the  time  interval  between  those  readings.  Records  of  flow  through 
valves  good;  for  spillway  channel  fair  except  June  21,  for  which  computed  dis- 
charge is  roughly  approximate. 

Cooperation. — Record  of  gage  heights  furnished  and  most  of  discharge  measurements 
made  by  engineering  department  of  the  VaUer-Montana  Land  &  Water  Co. 
71244°— 1»—W8P  436 4 
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Dxsdtcarge  meaturemenU  of  Bxrdt  Creek,  thawing  flow  through  valves  at  Swift  dam,  near 
Dtipuyer,  Mont.,  during  the  year  ending  Sept.  SO,  1916. 


Date. 

0«t. 

1 

Nov. 

4 

Do-.. 

11 

Feb. 

17 

Apr. 

8 

Hade  by- 


Chadwick  •  and  Him- 
mebtolns 

Beidal  and  Atwood  <•., 

H.  M.  Chadwick 

ChadwicK  and  Atwood . 

Atvood  and  Hlnunel- 
8t«in 


Fut. 

2.  SO 
2.15 
1.S3 
2.67 

2.89 


Dts- 
charKe. 


118 
64 
4.9 
139 

241 


Date. 


Apr.  20 
May  9 
}une    3 

17 
July     1 

39 
Aug.  31 


Hadeby- 


Chadwick  and  Atwood 

Heidel  and  Atwood 

Atwood  and  Hall » 

Atwood  and  Cbadwi^k 
Heidel  and  Atwood. . . 
Atwood  and  Safje  ■>.... 
Heidel  and  Atwood . . . 


Feet. 
2.10 
2.89 
3.15 
3.35 
3.35 
3.18 
3.00 


Dis- 
cbargo. 


I 


See.-ft. 

sg 

17S 
374 
495 
4K7 
32K 
2K1 


a  Emplojree  of  Valier-Montana  Land  &  Water  Co. 

Discharge  meaguremenls  of  Birch  Creek,  showing  flow  over  spillway  at  Swift  dam,  near 
Dupuyer,  Mont.,  during  the  year  ending  Sept.  SO,  1916. 


Date. 

Made  by— 

hS^V 

DIs- 
chaige. 

Date.                Madeby- 

i 

height. 

Dis- 
charge. 

June  17 

Atwood  and  C  h  a  d  • 
wicks 

Ftel. 

2.90 
12.44 
10.41 

Stt.-fL 

»S01 
c<f  4,620 
c«3,4a0 

June  23 
24 

July    I 
18 

Atwood  and  Stalzer  •. . 
Atwood  and  Chadwick. 
Heidel  and  Atwood.... 
Atwood  and  Stalier... 

Fttl. 

4.80 

4.30 

2.30 

.15. 

Sec.-/l. 
c  1,180 
99S 

21 
21 

Chadwick  and  Hall "... 
Atwood  and  Chadwick. 

461 

c  2.6 

a  Employee  of  VaUer-Hontana  Vmi  A  Water  Co. 

t  Measured  by  wading  on  lip  of  spillway. 

c  Float  measurement. 

d  Nsobarge  obtained  by  assuming  flow  in  con?reto-line4  portion  of  the  section  to  be  the  »me  as  though 
running  full  and  applying  a  coeOlclent  of  0.8  to  the  maximum  Boat  velocity  of  25  feet  pet  second  to  obtain 
velocity  of  section  above  the  concrete. 

'  A  coefBcient  of  0.9  was  applied  to  the  maximum  float  velocity  of  20  teet  per  second  and  discliarge  ol>- 
tained  as  noted  for  first  measurement  of  this  date. 

Daily  discharge,  in  second-feet,  of  Birch  Creek  at  Swift  dam,  near  Dupuyer,  Mont.,  for 
the  year  ending  Sept.  SO,  1916. 


Day. 

1 

2 

3 

4 

6 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

ao 

31 


Oct. 


124 
124 

124 
124 
124 

121 
124 
138 
187 
1S7 

210 
248 
248 
244 
244 

241 

241 
241 
244 
241 

241 
241 
238 
200 
167 

148 

lis 

96 
95 
95 
95 


Nov. 


68 


Dec. 


63 
61 
63 
63 
63 

63 
63 
61 
63 
54 

5 
5 
9 
15 
32 

46 
55 

87 

63  I   67 
63    57 

57 
57 
57 
57 
57 


Jan. 


S7 
57 
57 
57 
57 

65 

79 
71 
71 
71 

68 
57 
57 
57 
57 

57 
57 
67 
67 
64 

64 
64 
60 
67 
110 

117 
117 
110 
106 
106 
117 


Feb. 

Mar. 

Apr. 

110 

275 

263 

79 

275 

263 

57 

275 

263 

57 

275 

263 

67 

275 

263 

57 

275 

256 

64 

276 

252 

64 

291 

248 

64 

309 

216 

57 

309 

130 

57 

309 

52 

67 

309 

52 

96 

309 

55 

106 

286 

67 

106 

286 

57 

124 

286 

57 

140 

286 

64 

213 

286 

63 

230 

286 

80 

230 

286 

58 

230 

282 

64 

248 

278 

87 

267 

278 

87 

267 

276 

87 

271 

271 

87 

275 

271 

98 

275 

271 

128 

275 

271 

136 

275 

263 

146 

263 

153 

263 

May. 


159 

175 
175 
175 
175 

173 
175 
176 
175 
175 

178 
176 
176 
175 
173 

178 
173 
173 
173 
175 

175 
175 
181 
181 
181 

181 
194 


360  1 
360. 


June. 


360 

360 
360 
360 

360 
420 
426 
605 
606 

605 
606 
536 
51  i 
489 

646 
1,070 
1,130 
1,160 
2.500 

4,620 
2,620 
1,780 
1,630 

1,430 

1,380 
1,330 
1,300 
1,270 


July. 


963 
1,0U> 

981 
874 
867 

632 
623 

678 
703 


ES9 
890 
558 
606 
601 

497 
493 
489 
421 


343 

843 
332 
343 
360 
360 
365 


Aug. 


366 
360 
360 
360 
360 

365 
376 
37B 
366 
360 

360 
3(S0 
376 
376 


360 
360 
365 
376 

376 
865 
360 
343 
332 

300 
30> 
309 
309 
295 
286 


Sept. 


286 
2S« 
2.S6 
286 
286 

286 
2S6 
286 
2S6 
2.K6 

2S6 
28G 
2S6 
2S2 
278 
27S 
278 
27S 
27S 
27S 

278 
278 
275 
27.i 
275 

275 
271 
267 
267 
267 


Note. — ^The  above  table  shows  total  flow  through  valves  and  over  spillway.    There  was  no  flow  over 
spillway  except  during  period  June  13  to  July  22. 
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MonAfy  dudtarye  of  Birth  Creek  at  Svoift  dam,  near  Dupuyer,  Mont., /or  the  year  ending 

Sept.  SO,  1916. 


Month. 


October 

Hgvamber 

BMonber 

nbnmry 

Marcb 

^v:;:;:;:;: 

June 

July 

Ansost 

Ge|:%ember 

Theye«r. 


Discharge  in  sccond-fcet. 


Maximum.  Minimum.      Mean. 


MS 

95 

63 

117 

275 

309 

263 

360 

4,fi20 

1,010 

376 

2.S6 


4,620 


95 

61 

5 

55 

57 

2«3 

52 

159 

3<» 

332 

2S6 

2«7 


178 
64.3 
51.0 

n.i 

152 
282 
136 
198 
1,060 
537 
3,i2 
2.S0 


279 


Run-off 
(total  in 
aero- feet). 


10,900 

3,830 

3,140 

4,460 

8,740 

17,300 

8,090 

12,200 

63,100 

33.000 

21,600 

16,700 


203,000 


McxiB. — The  above  table  shows  total  flow  throu^  valves  and  over  spllhniy. 
BiaCH  CKSZX  nXAK  DXTFUTXa,  XOITT. 

Location. — In  sec.  28,  T.  29  N.,  R.  8  W.,  at  Kepple's  ranch,  about  half  a  mile  above 
headgates  of  B  canal  of  Valier-Montana  Land  &  Water  Co.,  12  milee  northwest  of 
Dupuyer,  Teton  County,  and  about  20  miles  above  mouth  of  Dupuyer  Creek. 

Drain AOB  area. — About  155  square  miles  (measured  on  Land  Office  map). 

Rbcoros  AVAiLABLK.^July.25, 1907,  to  September  30, 1916. 

Gaob. — Inclined  staff  on  right  bank,  nearly  one-half  mile  due  west  of  the  ranch 
buildings;  read  until  December  31, 1915;  beginning  January  1, 1916,  a  vertical  1- 
inch  square  steel  bar,  marked  to  tenths,  about  1 ,000  feet  downstream,  was  used  but 
this  was  washed  out  Jime  21 ;  observer  set  a  temporary  gage  at  approximately  the 
same  location  June  23,  which  was  replaced  by  new  vertical  steel  staff  at  same  sec- 
tion July  5  and  referred  to  approximately  the  same  datum.  Read  by  John  Ryan. 
Gage  previously  used  as  follows:  A  chain  gage  on  #ight  bank  about  250  feet  below 
inclinedstaffJuly  25,1907,  until  June,  1908,  when  itwas  washed  out;  a  temporary 
BtaC  200  feet  below  old  chain  gage  July  23  to  October  1, 1908,  when  a  new  chain 
gage  was  installed  on  right  bank  one-fourth  mile  above  old  site;  chain  gage  used 
until  December  31, 1913;  incUned  stafi  with  dattmi  imchanged  January  1, 1914, 
to  December  31,  1915.  No  relation  determined  between  gage  datums  for  the 
different  sections. 

DiscHAROE  KEASUREMBNTS.— Made  by  Wading  or  from  cable.  Cable  originally  was 
established  about  100  feet  below  inclined  gage  but  was  moved  downstream  to  75 
feet  below  new  vertical  steel  staff;  washed  out  June  21, 1916. 

Channel  and  control. — Rock  and  gravel  at  inclined  gage.  Principal  control  is 
riffle  about  100  feet  below;  shifting.  Large  clean  gravel  at  site  of  present  gage; 
control  is  gravel  bar  about  250  feet  below  gage .  Banks  of  medium  height ,  covered 
with  brush,  and  subject  to  overflow. 

Extremes  of  discharob. — Maximum  stage  recorded  during  year,  10.0  feet  June  21, 
detennined  by  leveling  from  high- water  marks  (discharge  estimated  5,000  second- 
feet  by  comptarison  with  flow  at  Swift  dam);  minimum  discharge  during  open- 
water  period  80  second-feet  November  5-8  and  April  19  and  21. 

1907-1916:   Maximum  stage  recorded,  10.0  feet  June  21,  1916  (discharge  esti- 
mated 5,000  second-feet);  minimum  discharge,  7  second-feet,  April  21-30,  1915. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — ^Two  or  three  small  ditches  divert  above  station. 

Regulation. — ^The  flow  is  largely  controlled  by  Swift  dam  at  the  Birch  Creek  reservoir 
with  a  storage  capacity  of  30,000  acre-feet;  about  12  miles  upstream  from  station. 
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Accuracy. — Stage-discharge  relation  (airly  permanent  at  old  site  October  1  to  Novem- 
ber 10;  aHected  by  ice  November  11  to  February  22;  practically  tmchanged  at 
new  location  December  7  to  June  18;  changing  after  June  18.  Rating  curves  used 
October  1  to  November  10  and  Febniary  23  to  June  9  well  defined.  Gage  read  to 
hundredths  once  daily.  Daily  discharge  ascertained  by  applying  daily  gage 
height  to  rating  tables,  except  June  10  to  July  4,  which  was  estimated  by  com- 
parison with  records  of  flow  at  Swift  dam  and  July  5  to  September  30,  which  was 
obtained  by  shifting-control  method.  Gage  read  but  data  inadequate  to  warrant 
determinations  of  flow  for  period  of  ice  effect.  Results  obtained  by  the  use  of 
rating  tables,  good;  other  results  fair. 

Discharge  measuTemenlt  of  Birch  Cretk  near  Dupuycr,  Mont.,  during  the  year  ending 

Sept.  30,  1916. 


Dato. 

Made  by— 

be^t. 

Dis- 
charge. 

Date. 

June    9 
18 

Aug.  30 

"""Joby-        h^t. 

Dis- 
ohargo. 

Oct.   22 
Nov.    4 
Dec      7 

McHugho  and  Atwooda 
HeidefMidAtwood.... 
Chadwlcko  and  Larsona 
Chad  wick  and  Minkler« 
Heldeland  Atwood.... 

Fat. 

3.77 

3.27 

K3.53 

(4.40 

4.10 

aee.-ft. 
252 
83 
74 
296 
194 

Chadwlck  and  Spier  « . . 

Atwood  and  Hfromel- 

gteln  a 

Feet. 
4.75 

5  84 

See.-fi. 
448 

1,090 
319 

Mar.   28 
May     9 

AtwoodandHeidel.... 

4.69 

«  Employee  of  engineering  department  of  tlie  Valier-Hontana  t«nd  &  Water  Co. 
t  Oage  height  obtained  from  new  mge;  old  gage  read  3.48  feet, 
e  Stage-discluirgo  relation  affected  oy  ice. 

Daily  discharge,  in  second-feet,  of  Birch  Creek  near  Dupuyer,  Mont.,  for  the  year  ending 

Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Fab. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1       

117 
120 
120 

117 
120 

123 
120 
120 
143 
157 

157 
236 
236 
240 
240 

240 
240 
244 
244 
244 

244 
244 
244 
244 
244 

153 
128 
107 
107 
104 
104 

104 
104 
104 

84 
80 

80 
80 
80 
82 
84 

ti'.'.'.'.'.'. 

293 
353 
332 
328 
316 

293 
293 
293 
301 
332 

305 
332 
332 
332 
313 

309 
309 
313 
313 
313 

313 
313 
309 
306 
293 

293 
293 
293 
297 
297 
293 

293 
293 
293 
290 
290 

290 
290 
279 
279 
102 

90 
85 
85 
84 
84 

84 
82 
82 
80 
78 

80 
85 
85 
85 
85 

85 
121 
123 
123 
133 

143 
167 
167 
187 
170 

175 
181 
189 
195 
195 

195 
195 
195 
195 
195 

19,'i 
195 
195 
189 
189 

181 
181 
181 
201 
227 

244 

279 
279 
357 
423 
423 

446 
446 
446 

437 
446 

461 

f7j 
508 
670 

670 
670 
630 
670 
550 

710 
1,100 
1,150 
1,200 
2,600 

5,000 
3,000 
2,350 
1,680 
1,580 

1,530 
1,480 
1,450 
1,420 
1,130 

1,130 
1,160 
1,130 
1,020 
880 

816 
816 
874 
874 
874 

804 
749 
691 
685 
685 

685 
660 
668 
658 
652 

652 
625 
499 
451 
451 

470 
470 
451 
446 
446 
446 

442 
437 
428 
418 
416 

416 
414 
418 
418 
428 

414 

410 
400 
387 

387 

387 
382 
382 
382 
382 

378 
378 
374 
374 
374 

374 
366 
366 
357 
320 
313 

313 

t 

320 

3 

340 

4 

320 

S 

320 

6 

316 

7 

309 

8 

313 

9 

305 

10 

2B7 

11 

297 

12 

297 

13. 

2« 

14 

15 

297 

16 

297 

17 

286 

18 

19 

2S3 

20... 

272 

21..  . 

272 

22 

268 

23 

642 
374 
301 

293 
293 
332 
293 

264 

24 

264 

25 

264 

26 

264 

27 

264 

28 

264 

29 

264 

30 

264 

31 
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Monthly  diteharge  o/Birdi  Creek  near  Dupuyer,  Mont,  ,/or  the  year  fwiing  Sept.  SO,  1916. 


Uaa\h. 

Discharge  In  sccond-iBet. 

Run-off 
{total  in 
scre-teet). 

MflXinmTT^ 

Mlnlninm. 

Mean. 

OctotMr 

344 

104 
042 
353 
2)3 
423 
05,000 
1,160 
442 
340 

104 
80 
203 
283 
78 
143 
437 
446 
313 

a»4 

177 
88.2 
3«1 
310 
151 
215 
1,180 
707 
391 
2)10 

10,(00 

Hvmxkhtt  1-1" 

1,750 

Frtifmrr  23-21* 

5,010 

MaiTh   .' 

19,100 

April 

8,980 

Miy...... : :.::....:.::;::::::: 

13,200 

70,200 

July 

43,500 

24,000 

17,300 

s  Estimated  by  comparison  with  record  obtained  at  Swift  Dam. 
BntCH  CKZEX  AT  ITXLSOirB  RAKCH,  ITZAS  DTTPUTEH,  KOHT. 

Location. — In  NW.  \  sec.  27,  T.  29  N.,  R.  8  W.,  a  quarter  of  a  mile  below  beadworks 
of  B  canal  of  Valier  Carey  project,  at  Nelson's  rancb,  11  miles  northwest  of  Du- 
puyer, in  Teton  County. 

Draimaob  abea. — Not  measured. 

Rbco&ds  available. — May  8,  1914,  to  September  30,  1916. 

Gaoe. — ^Vertical  iron  staff  on  right  bank  a  short  distance  above  the  ranch  building; 
read  since  July  1,  1916.  The  inclined  wooden  staff  at  same  location  and  datum 
used  prior  to  June  18,  1916  was  destroyed  by  flood  June  19-21,  1916.  Gage  read 
by  John  Ryan. 

Discharge  ubasubements. — ^Made  by  wading  100  feet  above  gage. 

Channel  and  control. — Bed  composed  of  cobblestones  and  gravel;  shifts  at  extreme 
floods.    Channel  occasionally  obstructed  by  growth  of  aquatic  plants  in  summer. 

ExTBEMES  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  5.10  feet  July  2 
(discharge  930  second-feet);  minimum  stage  recorded  was  2.15  feet  December  21, 
1915.    Stage-discharge  relation  affected  by  ice. 

1914-1916:  Maximum  stage  occurred  June  19-21,  1916,  after  gage  was  washed 
away  (stage  and  discharge  unknown);  maximum  stage  recorded  5.10  feet  July  2, 
1916  (dischaige  930  second-feet);  minimum  stage  1.67  feet  (or  less)  October  18-24, 
1914,  March  28  to  April  5  and  April  8-30,  1915  (discharge,  0  second-feet). 

IcB. — Stage-discharge  relation  seriously  affected  by  ice. 

DiTEBSiONS. — The  "B"  canal  and  several  small  ditches  divert  water  above  etatian. 

Reoclation. — Except  during  floods  the  discharge  is  controlled  by  Swift  dam  and 
by  the  beadworks  of  B  canal. 

Accuracy. — Stage-discharge  relation  changed  during  flood  of  June  19-21;  affected 
by  ice  November  11  to  February  24;  fairly  permanent  at  other  times.  Rating 
curve  used  October  1  to  November  10  and  February  25  to  June  18  well  defined 
between  107  and  250  second-feet;  curve  used  July  1  to  September  30  well  defined 
between  25  and  350  second-feet.  Gage  read  to  hundredths  once  daily.  Discharge 
ascertained  by  applying  daily  gage  height  to  rating  table.  Gage  road  but  data 
insufBcient  for  determinations  of  flow  during  period  of  ice  effect.  Records  below 
400  second-feet  good;  above  that,  fail. 

Cooperation. — Gage  heights  and  some  discharge  measurements  furnished  by  the 
oigine^ing  department  of  the  Valier-Moutana  Laud  &  Water  Co. 
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Discharge  measurements  of  Birth  Creek  at  Nelson's  ranch  near  Dupuyer,  Mont.,  during 
the  year  endirtg  Sept.  SO,  1916. 


Date. 

M«deby- 

a 

Dls- 
cbarge. 

'    Date. 

Hade  by- 

hd^t. 

cbargB* 

Oct.  22 
Nov.    3 
Dec.    7 

McHuKhaandAtwoodn 

Heldel  and  Atwood .... 

Chadwlcka  and   Lar- 

gona ., 

Fett. 
3.10 
2.65 

»2.fl0 

aee.-n. 
209 
96 

77 

Feb.  16 
May     3 

Aog.  30 

Chad  wick  and  Atwood. 

Heldel  and    Hlmmel- 

steina 

Ftet. 

»6.13 

X85 
3.90 

136 

Atwood  and  Heldel.... 

302 

a  Employee  of  engineering  deportment  of  Valler-Montana  Land  &  Water  Co. 
b  StageKiischarge  relation  seriously  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Birch  Creek  at  Nelson's  ranch,  near  Dupuyer,  Mont., 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

42 
43 
44 

42 
43 

44 

94 
94 

lis 

130 

130 
206 

210 
216 
216 

216 
216 
219 
219 
319 

319 
316 
316 
31« 
316 

146 
107 
80 
80 
78 
76 

76 
76 
94 
73 
71 

71 
71 
71 
73 
74 

282 

280 
301 
280 
286 

375 
375 
276 
280 

am 

309 

328 
309 
300 

301 

307 
397 
301 
301 
301 

301 
301 
287 
284 
380 

280 
280 
280 
280 
280 
286 

288 
283 
382 
375 
275 

275 
275 
364 
264 
107 

94 

85 
78 
78 
78 

76 
74 
74 
73 

n 

78 
85 
85 
86 
85 

.86 
118 
131 
131 
134 

146 
178 
140 
140 
146 

153 
156 
156 
156 
166 

159 
162 
162 
162 
162 

194 
2IB 
308 

197 
197 

197 
197 
197 
184 
197 

313 
343 
343 
333 
393 
403 

433 
423 
423 
414 
4S 

431 
431 
433 
453 
479 

501 
601 
601 
601 
601 

601 
785 
843 

875 
930 
902 
765 
710 

656 
665 

710 
710 
710 

665 
600 
573 
673 
673 

873 
662 
646 
646 
646 

545 
545 
386 
336 
336 

336 

336 
336 
336 
336 
336 

336 

336 
336 
336 
336 

336 
336 
336 
336 
336 

336 

336 
327 
312 
313 

308 
288 
284 
284 
289 

288 
288 
288 
388 
389 

288 
288 
289 
388 
285 
280 

280 

2 

285 

3 

312 

4 

299 

5 

28B 

6 

289 

7 

280 

g 

380 

9 

374 

10 

268 

11 

2S8 

12 

2S8 

13 

308 

14 

268 

15 

3S8 

16 

368 

17... 

250 

18 

350 

19 

255 

20 

2S5 

21 

255 

22 

255 

23 

255 

24 

255 

25 

286 

257 
275 
301 
280 

355 

26 

255 

27 

255 

28 

255 

29 

255 

30 

255 

31 

Note.— Qage  not  read;  discsbarge  Interpolated  Apr.  30,  July  8,  Aug.  5, 6,  and  Sept.  8. 

Monthly  discharge  of  Birch  Creek  at  Nelson's  ranch,  near  Dupuyer,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


Month. 


Discharge  in  secondrleet. 


Maximum. 


Minimum.      Mean, 


Run^off 
(total  in 
aoe-leet). 


October 

November  1-10 
February  36-39 

Match 

April 

May 

June  1-18 

July 

August 

Se^mber 


319 
94 
301 
328 
386 
403 
843 
930 
336 
313 


43 
71 
367 
376 
71 
140 
414 
336 
380 
356 


142 
75.0 
383 
385 
145 
198 
498 
665 
311 
368 


8,730 

1,490 

3,800 

18,100 

8,630 

13,200 

17,800 

34,700 

19,100 

16,900 
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BCaOH  OBXBX  AT  KAIX'S  KAVCH,  HUJl  DVPimB,  HOHT. 

Location.— In  NW.  i  eec.  12,  T.  29  N.,  R.  8  W.,  at  Hall's  rancb,  about  4  milee  below 
headworka  of  B  canal  of  VaUer  Carey  project  and  about  10  milee  northwest  of 
Dupuyer,  Teton  County. 

Dkainagb  abba. — Not  measured. 

Records  atailabls.— May  16, 1913,  to  June  16, 1916.  * 

Gage.— Vertical  staff  on  left  bank  about  400  feet  below  a  ford  leading  to  ranch  build- 
ings, which  are  one-half  mile  away;  read  by  Radford  Angell.  Uage  used  prior  to 
June  27,  1915,  a  vertical  staff  on  left  bank  about  400  feet  below  present  site,  re- 
ferred to  a  different  datum  and  was  abandoned  because  of  variable  amount  of 
bactwater  due  to  operation  of  an  irrigation  ditch. 

Discharge  measurements. — ^Uade  by  wading. 

Channel  and  control. — At  ordinary  stages  a  bar  or  ridge  producing  riiBe  about  100 
feet  below  the  new  gage  is  principal  control. 

Extremes  or  discharge. — ^Maximum  stage  recorded  during  year,  2.55  feet  June  16 
(discharge,  536  second-feet);  minimum  stage,  0.98  foot  December  17-18  (stage- 
discharge  relation  affected  by  ice;  flow  not  computed). 

1913-1916:  Maximum  stage  recorded,  3.3  feet  (old  gage)  May  28,  1913  (dis- 
charge, 910  second-feet);  minimum  stage,  0.10  foot  (old  gage)  May  3,  1914  (dis- 
charge, 1.0  second-foot.) 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  after  November  10;  datu  in- 
sufficient to  warrant  estimates  of  flow. 

Diversions. — ^A  laige  part  of  the  flow  is  diverted  above  the  station. 

Regulation. — Except  during  flood  stages  the  discharge  is  controlled  by  Swift  dam 
and  the  head  works  of  B  canal. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  and  by  shift  in 
control.  Rating  curve  used  October  1  to  November  10  well  defined;  curve  used 
May  3  to  June  16,  poorly  defined.  Gage  read  once  daily  to  hundredths.  Dis- 
charge ascertained  by  applying  daily  gage  heights  to  rating  table.  Gage  read  but 
data  inadequate  for  determination  of  flow  for  period  of  ice  effect.  No  record 
February  15  to  May  2  and  June  17  to  September  30.  Records  October  1  to  Novem- 
ber 10  good;  May  3  to  June  16  poor. 

Cooper.\tion. — Gage  heights  and  discharge  measurements  furnished  by  engineering 
department  of  Valier-Montana  Land  &  Water  Co. 

Ditdutrge  measwemenU  of  Birch  Creek  at  Hall't  ranch,  near  Dupuyer,  Mont.,  during 
the  year  ending  Sept.  SO,  1916. 


Date. 

Hade  by- 

A 

Dis- 
chaige. 

Date. 

Made  by- 

b<^t. 

Dis- 
charge. 

Oct.  21 
Nov.    3 
Dec      1 

McHodvi  and  Atwooda. 
HeldefandAtwood.... 
Cbsdwlcko  and  Larsons 

Feet. 

i.gg 

1.65 
H.78 

75 

Dec.    6 
ICay     3 

Cfaadwtcko  and  Larsona 

Ueldel  and   Hlmmel- 

(telna 

FttL 
1.51 

1.78 

Sec.-/!. 
72 

149 

'  Emplovee  of  en^neering  department  of  Valier-Montana  Land  &  Water  Co, 
i  Stage-oiscliarge  relation  aCEeotad  by  tee. 
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SURFACE  WATKR  StTPPLY,  1916,  PART  VI. 


Daily  discharge 

.  in  ucond-feet,  of  Birch  Creek  at  Hall's  Toneh,  near 
the  year  ending  Sept.  SO,  1916. 

Dupuyer,  Mont.,  for 

Day. 

Oct. 

Nov. 

May. 

Juno. 

Day. 

Oct. 

Nov. 

May. 

Jane. 

1          .     .    .. 

50 
♦       60 
52 
SO 
M 

M 

92 
92 
112 
120 

117 
190 
198 
198 
202 

83 
83 
94 
79 

77 

74 
74 
74 
74 
74 

■■■"iii" 

1S2 
155 

155 

163 
159 
159 
163 

163 
167 
163 
W7 
163 

400 
4'2 
•LS 
435 
446 

446 
435 
478 
446 
605 

505 
511 
523 
505 
605 

16    

202 
210 
206 
210 
210 

210 
210 
206 
206 
202 

144 
114 
90 
83 
83 
81 

159 
203 
194 

m 

194 

194 
194 
194 
171 
220 

228 

S3a 

2 

17 

3            

18 

4 

19 

5 

20 

6 

21 

7 

22 

8 

23 

« 

24 

10 

25 

11 

26 

12 

17 

233  ' 

13 

28 

256 
325 
400 
389 

14 

29 

30 

31 

Ifi 

Monthly  discharge  of  Birch  Creek  at  Hall's  ranch,  near  Dupuyer, 

ending  Sept.  SO,  1916. 

Mont.,  for  the  year 

Month. 

Discharge  In  serond-fcct. 

Runoff 
(total  In 
acre-ieet). 

Xffl^t■^^^lT^ 

■wlfilTHtlltl  ■ 

Mean. 

October 

210 
94 
400 
636 

SO 

74 

149 

400 

139 
78.6 
201 
469 

8,850 

November  l-li) 

1,500 

May  3-31 

iiiaoo 

June  1-16 

M.iMO 

BIBOH  CBXEK  AT  BOBABX,  KOHT. 

Location.— In  K.  i  sec.  31,  T.  30  N.,  R.  7  W.,  near  fonner  post  office  of  Robare,  10 

milee  north  of  Dupuyer  and  14  milee  west  of  Yalier,  in  Teton  County. 
Drainaob  area. — Not  measured. 

Records  available. — June  4,  1914,  to  September  30,  1916. 
Gage. — Inclined  staff  gage  on  right  bank  one-half  mile  downstream  from  old  poet 

office  at  Robare;  read  by  Radford  Angell.    Vertical  steel  staff  graduated  to  tenths 

set  July  1,  1916,  for  high  water. 
Discharge  measurements. — ^Uade  by  wading. 
Channel  and  control. — Bed  of  stream  is  composed  of  cobblestones  and  is  fairly 

permanent.    Stream  flows  in  two  channels  at  high  stages. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.11  feet  June  17 

(discharge,  1,010  second-feet);  minimum  stage  recorded,  2.36  feet  October  1  and  2 

(discharge,  37  second-feet). 
1914-1916:  Maximum  stage  recorded,  4.11  feet  June  17, 1916  (dischaige,  1,010 

second-feet);  minimum  stage,  1.64  feet  May  11,  1913  (discharge,  0.4  second-feet). 
Ice. — Stage-discharge  relation  affected  by  ice  from  November  30  to  March  12. 
Diversions. — Most  of  the  water  at  ordinary  stages  is  diverted  or  stored  above  the 

station. 
Regulation. — Dischaige  laigely  controlled  by  operation  of  Swift  dam,  the  B  canal 

head  works,  and  several  smaller  ditches. 
Accuracy. — Stage-dischaige  relation  changed  during  the  high  water  of  June  18. 

The  rating  curves  are  fairly  well  defined  except  at  high  stages,    (xage  read  to 

hundredths  once  daily.    Daily  discharge  obtained  by  applying  daily  gagelieightB 

to  rating  table.    Gage  read  but  data  inadequate  to  warrant  computation  of  flow 

for  period  of  ice  effect.    Results  good. 
Cooperation. — Discharge  measurements  and  gage  heights  furnished  by  engineering 

department  of  Valier-Montana  Land  &  Water  Co. 
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DittJtargt  measuremtnU  of  Birdt  Creek  at  Robare,  Mont.,  during  the  year  ending  Sept. 

SO,  1916. 


Dmte. 

Ifndeby— 

b^t. 

Dis- 
charge. 

Date. 

Madebr- 

Oace 
bdght. 

Dis- 
charge. 

Oct.   21 
Nov.    3 

MeHuKha    and    A(- 

woodi 

BeidelandAtwood.. 

net. 

3.10 
2.70 

Sec.-ft. 
177 
87 

Dee.    e 
Mar.  28 

Chadwlek  •  and  I«r- 
aona 

ChadwickandUlnk- 
lara 

net. 
3.60 

3.27 

Ste.fl. 
61 

251 

a  Employee  of  engtneerinc  department  o(  VaUer-Montana  Land  &  Water  Co. 

Daily  discharge,  in  $eeond-/eet,  of  Birch  Creek  at  Robare,  Mont.,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1 

37 
37 
42 
39 
42 

43 

75 
89 
114 
162 

116 
168 
171 
174 
174 

177 
184 
184 
184 

187 

187 
184 
184 
184 
187 

137 
116 
85 
81 
78 
78 

80 
09 
91 
73 
72 

se 

76 
81 
69 
60 

100 
109 
85 
75 
66 

77 
76 
60 
69 
92 

92 
93 
89 
77 
93 

85 
85 
60 
60 

""m 

322 
332 

354 
354 
266 
342 
266 

266 
251 
242 
251 
242 

242 
242 
246 
236 
246 
238 

251 
242 
238 
228 
224 

224 

228 
228 
220 
96 

85 
78 
73 
•      70 
70 

70 
72 
67 
67 
66 

64 

77 
77 
77 
76 

77 
98 
109 
114 
114 

118 
137 
130 
120 
122 

125 
129 
124 
139 
127 

129 
132 
129 
l.'U 
134 

132 
156 
156 
156 
150 

162 
153 
145 
127 
132 

174 
171 
184 
251 
322 
322 

334 
341 

348 
360 
367 

874 
360 
402 
380 
425 

432 
<25 
440 
440 

440 

455 
1,010 

745 
770 
736 
845 
SIS 

790 
785 
8M 
790 
790 

745 
452 
452 
444 
444 

452 
520 
466 
448 
439 

430 
439 
349 
340 
318 

331 
327 
323 
314 
318 
310 

314 
306 
301 

297 
397 

301 
301 
297 
314 
318 

297 
306 
306 

297 
297 

297 
293 
293 
297 
297 

301 
297 
293 
289 
389 

297 
297 
297 
293 
293 
393 

297 

2 

297 

3 

327 

4 

297 

i 

307 

C 

289 

7 

285 

S..                             

289 

• 

293 

10 

297 

11 

298 

12 

2SS 

13 

297 

H... 

289 

15 

289 

IS 

2S1 

17 

285 

18 

285 

19 

285 

» 

276 

21 

288 

22 

288 

B 

284 

24 

264 

li 

268 

36 

264 

27 

268 

28 

268 

29 

364 

to 

264 

21 

None. — Oage  oat  June  18-30.    Discharge  not  determined. 
Monthly  discharge  of  Birch  Cruh  at  Robare,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


ilonth. 

Discharge  in  second-feet. 

Run-oll 
(total  in 
acrefcet). 

Maximum. 

Minimum. 

Mean. 

OtUbtr 

187 
109 
388 
251 
322 
1,010 
845 
318 
327 

37 
59 
238 
64 
118 
334 
310 
389 
264 

126 
79.8 
276 
126 
155 
431 
633 
299 
283 

7,750 

lliTimltmr  1-». , , 

4,590 

Mmktt-a      

10,400 

7,500 

SCL 

9,530 

isy  1 1 1^ 

14,500 

9ttf 

32,800 

U^Bta 

18,400 

tS^SLtr 

16,800 
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DTTPITYZR  CKEEK  KZAS  VAUSH,  MOST. 

Location.— In  NE.  J  NW.  J  sec.  33,  T.  29  N.,  R.  6  W.,  at  Cowell  ranch,  1,000  feet 
above  diversion  dam  at  head  of  D  canal  from  Dupuyer  Creek  to  Lake  Frances 
reservoir  and  outlet  of  B  canal,  which  diverts  water  from  Birch  Creek  to  Dupuyer 
Creek;  about  6  miles  below  mouth  of  Sheep  Creek  and  11  miles  southwest  of 
Valier,  Teton  County,  the  nearest  railway  point. 

Drainage  abea. — ^Not  measured. 

Records  available. — July  17,  1912,  to  September  30,  1916. 

Gaoe. — Vertical  steel  staff  on  right  bank,  1,000  feet  above  diversion  dam,  since 
June  23,  1916;  read  by  E.  D.  Perkins.  An  overhanging  chain  gage  was  used  to 
May  15, 1913;  a  vertical  wooden  staff  May  16,  1913,  to  April  1,  1914;  an  inclined 
wooden  staff  April  2, 1914,  to  March  12, 1915;  and  a  vertical  steel  staff  March  13, 
1915,  to  February  17, 1916,  when  it  was  bent  over  by  ice.  The  inclined  wooden 
staff  was  read  until  a  new  vertical  steel  staff  was  set  March  24,  which  was  read 
until  both  it  and  the  inclined  wooden  staff  were  washed  out  on  June  21;  datum 
unchanged;  all  gages  at  same  site.  A  Bristol  water-stage  recorder  was  installed, 
but  has  not  been  used  Mnce  1912,  and  the  well  was  completely  washed  out  June 
21, 1916. 

Discharge  measurements. — Made  by  wading  at  low  stages.  High-water  measure- 
ments made  by  floats,  or  from  bridge  5  miles  below  gage.  Cable  30  feet  below 
gage  has  not  been  repaired  since  support  on  right  bank  was  undermined  June  21. 
Measuring  section  obstructed  during  the  late  summer  and  fall  by  growth  of  algae. 

Channel  and  control. — Bed  of  stream  coarse  gravel;  right  bank  high  and  steep;  left 
slopes  gradually  and  is  overflowed  only  at  flood  stage.  A  bar  or  ledge  that  pro- 
duces a  riffle  about  400  feet  belo\K  the  gage  forms  the  cotrol  at  certain  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year  6.5  feet  on  June 
21,  determined  by  level  from  flood  marks  (discharge  2,180  second-feet);  mimnrmrn 
stage  2.64  feet  November  6  (discharge  27  second-feet). 

1912-1916:  Maximum  stage  recorded  6.5  feet  June  21,  1916,  determined    by 
level  from  flood  marks  (discharge  2,180  second-feet);  Tninimnm  stage  2.22  feet 
August  9,  1914  (discharge  4.4  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — ^A  number  of  small  ditches  divert  water  for  irrigation  from  Dupuyer 
Creek  and  tributaries;  many  of  the  numerouswater-right  filings  have  been  per- 
fected by  use. 

Regulation  . — None. 

Accueact. — Stage-discharge  relation  changed  by  high  water  of  June  21-22;  affected 
by  ice  November  10  to  March  17.  Rating  curve  used  to  June  20  well  defined; 
curve  used  after  that  date  well  defined  between  50  and  1,800  second-feet.  Gage 
read  to  hundredths  once  daily.  Daily  discharge  ascertained  by  applying  daily 
gage  height  to  rating  tables.  Data  inadequate  for  determination  of  discharge 
during  period  of  ice  effect.    Records  good. 

Cooperation. — Gage  heights  and  most  of  discharge  measurements  furnished  by 
engineering  department  of  Valier-Montana  Land  &  Water  Co. 
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•  'nn  mnuurement»  of  VupWfer  Creek  near  Valier,  Mont.,  during  the  year  ending 

Sept.  30, 1916. 


-.<.            IfadebT— 

b^t. 

Dls- 
ehaige. 

Date. 

Madeby- 

Oaxe 
height. 

Di». 
chaise. 

'    S   XcHn^mndAtwnnda 

i  Bedel  and  Atwood 

V   HlLChwiwicka 

J  AcwoodrnDdCliadwiek. 

.  :i  H.  M.  Chadwick 

>   XtnodandHeidsI 

-    r   H.H.audwlek 

>  « do 

3.79 

3.75 

k3.i» 

»5.n 

3.05 
3.93 
8.SS 
3.CS 

^3 

37.7 

45.1 

•347 

«7 

CI 

327 

244 

lone  23 

30 

A1I7..6 

17 

29 

Ailg.  28 

Chadwlck   and    Blm- 

molatoln  • 

HaldelandCbadwlck 
HeidelandAtwDod.... 

H.Jf.  Chadwick 

do 

HaldelandAtwood.... 

Feei. 

5.95 
4.99 
4.15 
3.55 
3.31 
2.96 

Beo-fl. 
1,630 

dsgo 

401 
181 
123 

n 

•■  ■=pti>neof  aasbieeriiiK  departmant,  Valiei^Uontaiia  land  &  Water  Co. 
'  .i^-ladatga  ralatian  altectad  by  lea. 

i  ajuaait  of  «Bt«r  flowtnf  over  Ice  which  was  3  feet  thick.    Water  under  Ice  could  not  be  measured, 
<^  woBiMBet  imiaainiil  Iram  steal  bridge  5  mllea  below  gage;  46  aecond-feet  was  being  diverted  by 


:  ;  jiidkaryc.  tn  jeeoiuf/eeC,  ofJhmuyer  Creehnear  Valier,  Mont.,  for  the  year  ending 

Sept.  30, 1916. 


n»y. 

Oct. 

Nor. 

Vat. 

Apr. 

May: 

June. 

July. 

Aug. 

Sept. 

St 

49 
49 
48 
SO 

49 

sc 

54 

sc 

57 

54 
SO 
SO 
54 

56 

S3 

s 

U 

38 

49 
44 
44 
47 
44 

44 
44 
38 
38 

43 
38 
39 
32 
38 

27 
33 
33 
44 

60 

a« 

SB 
SS 

S3 

62 
67 
59 
W 
57 

S2 
67 
67 

m 

59 

S0 
84 
67 
S7 
57 

SS 

54 
SS 
68 

49 

49 
54 
57 
65 

68 

65 

73 
70 
65 

70 

77 
73 
92 
82 
79 

76 
75 
71 
70 
70 

71 
71 
65 
62 

67 

68 
65 
59 
TO 
82 

103 

210 
315 
278 
234 
214 

214 
222 
214 
234 

315 

355 
315 

278 
278 
316 

234 
234 
302 
202 
198 

234 
234 
234 
234 

25« 

2,180 
1,950 
1,720 
1,1S0 
SUB 

■m 

730 
1,210 
1,210 

806 

638 

552 
525 
453 
406 

382 
340 
500 
452 
340 

282 
246 
228 
213 
198 

184 
184 
228 
173 

178 

165 
150 
145 
145 
126 

140 

150 
143 
123 
121 
117 

115 

110 
104 
ICO 
92 

90 
85 
85 
143 
135 

no 

98 
90 
85 
78 

73 
73 
119 

85 
78 

68 
67 
64 
60 
61 

90 
73 
62 
68 
58 
SS 

55 

, 

65 

85 

133 

81 

71 

68 

61 

62 

-OS 

SS 

, 

55 

1 

58 

I 

65 

■ 

58 

........|........ 

57 

1 

SS 

109 
100 
90 

M 
82 
73 
«$ 
93 

I2S 
113 
73 
82 
SS 
85 

52 

SO 

SO 

48 

47 

45 

47 

45 

44 

48 

SO 

47 

45 

'  <n.-«Kia(B>.  'ana  2>.  lotanwlBted. 

*  lUf  ditdutrge  of  Dupuyer  Creek  near  Valier,  Mont.,  for  the  year  ending  Sept.  30, 

1916. 


UtMtlh. 

Diacfaarge  In  aecand-ieot. 

Ronoff 

(total  in 
acre-feet). 

M'ft7^^fn^^fl^ 

ICinlmuxn. 

Uean. 

■'    <f. . 

57 
44 
125 
68 

819 

638 
143 
133 

38 
27 
S6 
49 
57 
198 
117 
66 
44 

48.5 
86.1 
87.7 
S6.9 

101 

590 

265 
86.1 
59.0 

2,980 

?3tcr|.9                     

644 

'-•tiva 

2,440 

■:t. 

3,390 
6,210 
35,100 

C: 

.> 

16,300 

'-.-J 

'  -aar..' 

5,290 
3,510 
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CITT  BAITK  CSZXK  AT  CXTT  BAHK,  KONT. 

Location.— In  8W.  J  SW.  J  sec.  1,  T.  33  N.,  B.  6  W.,at  Great  Northern  Railway 
bridge  12  miles  above  junction,  with  Two  Medicine  River,  half  a  mile  west  of 
Cut  Bank,  in  Toole  County. 

Drainaob  abba. — ^971  square  miles. 

Becobds  available. — ^August  4, 1905,  to  September  30, 1916. 

Gaoe. — Vertical  staff  nailed  to  pier  protecting  left  bank  of  creek  about  10  feet  up- 
stream from  center  line  of  Great  Northern  Railway  bridge;  used  since  August  31, 
1911;  prior  to  that  date,  a  chain  gage  on  left  bank  about  200  yards  farther  down- 
stream.   Read  by  Charles  Ferree  and  Mrs.  F.  W.  Allison. 

DiscHABOE  MEA8UBEKENT8. — Made  from  highway  bridge  one  quarter  mile  below 
gage  or  by  wading. 

Channel  and  contbol. — Bock  and  gravel  bar  about  200  feet  below  gage  forms  prin- 
cipal control;  shifts  only  slightly.  At  high  stages  creek  is  200  to  300  feet  wide, 
but  at  low  stages  narrows  at  principal  control. 

Eetbemes  of  dischabge. — M«.Vimiiin  stage  recorded  during  year,  6.65  feet  at  6  p.  m. 
June  22  (discharge,  1,760  second-feet);  minimum  stage  recorded,  4.10  feet  Sep- 
tember 29  (discharge,  51  second-feet), 

1906-1916:  Maximumstage  recorded,  lO.O  feet  June  5,  1908  (dischaige  computed 
from  extension  of  rating  curve,  8,810  second-feet);  minimum,  2.5  feet  November 
29,  SO,  1905  (discharge,  5  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DiVEBSioNS. — Intake  of  the  Great  Northern  Railway's  pumping  station  is  100  feet 
below  gage;  average  quantity  pumped  is  about  14,000  gallons  an  hour  for  18  hours 
a  day,  equivalent  to  a  continuous  flow  of  0.4  second-foot.  There  are  also  some 
small  diversions  for  irrigation  on  the  Blackfeet  Indian  Reservation  above  gage. 

Regulation. — None. 

AccuBACT. — Stage-discharge  relation  not  permanent.  Bating  curves  used  October  1 
to  November  10,  March  14  to  May  8,  and  July  22  to  September  30,  well  defined. 
Gage  read  to  quarter  tenths  twice  daily.  Discharge  ascertained  by  applying  to 
rating  table  mean  daily  gage  height  except  November  11-30,  for  which  it  was  esti- 
mated from  flow  on  November  10  and  the  discharge  measurement  November  29; 
discharge  May  9  to  July  21  determined  by  shifting-control  method.  Records 
good  for  periods  for  which  ratii^  tables  were  used;  fair  for  other  periods. 

Dxtduirge  meatureinmlt  of  Cut  Bani  Creek  at  Cut  Bank,  Mont-.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Hade  by— 

Oase 
belgbt. 

Db- 
charge. 

Date. 

Made  by— 

be^t. 

Dto- 
cbaige. 

Nov.  29 

Feet. 

<i4.4S 

t&fiO 

fi.18 

4.M 

S.1 

576 
30S 

June  13 
July  U 
Aug.  U 
Sept.  IS 

A.  H.  Tattle 

Feet. 
5.05 
4.9« 
4.43 
4.34 

Sec.H. 
<3t 

Jan.   27 

do 

W.  A.  Lamb 

4M 

Mar.  14 
Uay  20 

do 

do 

....do 

do 

1.12 

a  Measure ment  made  from  ioe  oo\'er  300  feet  below  eage:  ice  about  O.Q  foot  thick. 

b  StagOKlischarge  relation  seriously  afleoted  by  ioe;  ioe  about  2.0  feet  tbick.    Temperature,  43*  below  aero. 
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'■"i/Bft,  in  moond-feet,  of  Cut  Bank  Credt.  at  Out  Bcmt,  Uont. ,  for  theytar  ending 
Sept.  90, 1916. 


D.y. 


Oct. 


Not. 

Uw. 

Apr. 

97 

133 

97 

183 

97 

140 

97 

132 

97 

133 

97 

103 

»B 

108 

97 

lOS 

88 

133 

in 

140 

«» 

i«a 

IS 

183 

92 

221 

88 

SOS 

331 

84 

433 

174 

80 

433 

183 

7» 

339 

174 

72 

383 

174 

88 

3SS 

193 

M 

383 

183 

to 

383 

149 

M 

310 

149 

S3 

373 

140 

48 

331 

140 

t6 

183 

133 

a 

174 

133 

39 

183 

149 

» 

183 

174 

33 

103 

340 

30 

183 
110 

ses 

May. 


June. 


July. 

Aug. 

992 

174 

913 

149 

834 

140 

834 

133 

SIS 

122 

81S 

122 

739 

110 

654 

108 

646 

306 

610 

221 

M) 

331 

S6B 

221 

406 

306 

4S7 

183 

425 

183 

888 

162 

357 

149 

351 

140 

332 

133 

288 

122 

388 

110 

2S« 

103 

240 

103 

231 

110 

193 

133 

193 

122 

940 

133 

m 

133 

306 

122 

193 

110 

183 

103 

Sept. 


79 
79 
97 
97 
103 

97 
88 

79 
79 
97 

108 

97 
79 
79 
79 

88 
97 
97 
97 

no 

110 
103 
97 
97 
110 

110 
110 
103 
97 
97 
97 


230 
230 
221 
192 
272 

400 
463 
528 
463 
376 

»4Si 


361  . 
356 

251^ 
340  I 
346, 

3>t  ! 
310 

310 
345 
346 

351 
351 

413 
388, 

419 

425  ! 
522  i 


496 
470 
438 
602 
SOS 

721 
654 
SIS 
548 
736 

778 


668 
661 

816 
968 

1,010 
1,040 
1,040 

1,120 
1,610 
1,440 
1,020 
936 

93« 
928 
928 

1,040 
1,080 


108 
122 
133 
20S 

192 

174 
193 
331 
340 
230 

306 
183 
149 
133 
110 

103 
103 


73 

73 
73 
73 
73 


63 
63 
63 
51 
63 


>  iMtarge  of  Cut  Bank  Creek  at  Cut  Bank,  Mont.  Jar  the  year  ending  Sept.  SO,  1916. 


Mgnth. 

Dbcborgs  in  aecond-Ieet. 

Ran-off 
(toUIln 
acn-iMt). 

WftTiiminn 

Uinimuxn. 

Ueen. 

^  .,  .     .  .      ...  .,......,.,  ...  ,. .  , 

110 
103 

S96 
256 
528 
1,610 
M2 
221 
240 

79 
30 
110 
103 
193 
438 
183 
103 
51 

95.2 

75.1 

371 

160 

340 

830 

467 

144 

134 

6,8S0 

-»r  

4,470 

»-n 

9,680 

9,530 

30,900 

49  400 

- 

38,700 

8,850 

-  'a'jff  . .... 

7,380 

TXTOV  BIVBK  AT  STEABAHX,  HOITT. 

tTi<n.— In  SE.  \  sec.  35,  T.  2S  N.,  R.  7  W.,  on  highway  bridge  at  Feeble's  ranch 
>'  '^tnfaane,  Teton  County,  16  miles  above  Chouteau. 
':\  lOB  ASKA. — Not  measured. 

''.M  ATAiLABLK. — November  26, 1904,  to  December  31,  1906;  January  16,  1908, 
I)  S«ptember  30, 1916. 

I.— Oiain  gi^e  on  upstream  ride  of  bridge,  half  a  mile  north  of  ranch  buildings; 
t°wl  by  Junes  Peebles,  jr.  Original  gage  was  staff  spiked  to  post  on  left  bank 
ir^ot  40  feet  above  the  head  of  KroS's  irrigation  ditch;  March  9, 1905,  gage  was 
m  )Ted  by  observer  250  feet  upstream  to  avoid  the  effect  of  a  dam  erected  at  head 
i  ditch  below;  May  8, 1905,  when  gage  was  checked  from  bench  marki,  it  was 
i  'jiA  that  datom  had  been  raised  0.78  foot  in  the  moving,  but  the  difference 
°'«tween  level  of  water  surface  at  old  and  new  rites  was  but  0.10  foot;  gage  datum 
m  feweied  on  this  date  0.20  foot.  May  8,  1906,  gage  was  moved  1)  miles  up- 
niem  to  Mr.  Bjomstad's  new  ranch  and  set  at  an  entirely  different  datum, 
^utioa  discontinued  during  1907,  and  reestablished  June  16,  1908,  by  installing 
13  o\-erfaangiiig  chain  gage  on  left  bank  near  rite  of  gage  used  during  1906;  relation 
Vtvectt  gige  readings  not  known.  This  gage  was  operated  until  March  23, 1911, 
*iwn  it  was  moved  to  present  rite. 
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Discharge  mbasurbments. — ISAde  by  wading  or  from  bridge. 

Channel  and  control. — Shiits  occaBionally;  aeveral  channels  at  all  stages,  but 
records  show  total  flow;  beds  of  all  channels  of  course  gravel;  water  at  times  over- 
flows into  channels  on  both  sides  of  main  stream. 

Extremes  of  discharge. — Maximimi  stage  recorded  during  year  7.8  feet  at  4  p.  m. 
June  21  (discharge,  3,810  second-feet);  minimum  stage  3.04  feet  at  11  a.  m.  and 
4  p.  m.  January  13,  and  at  11  a.  m.  January  21  (discharge,  13  second-feet). 

1908-1916:  Maximum  stage  recorded  7.8  feet  June  21,  1916  (discharge,  3,810 
second-feet);  minitniim  stage  3.04  feet  January  13  and  21,  1916  (discharge,  13 
second -feet). 

Ice. — Current  swift;  stage-discharge  relation  not  affected  by  ice. 

Diversions. — Numerous  diversions  for  irrigation,  most  of  them  below  station.  A 
large  canal  diverting  water  for  the  Teton  Cooperative  Reservoir  Co.,  developing 
a  Carey  Act  project,  heads  about  a  mile  above  gage. 

Accuracy. — Stage-discharge  relation  practically  premanent  during  year.  Rating 
curve  well  defined  below  2,000  second-feet.  Gage  read  to  hundredths  twice 
daily.  Discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table.   Records  good. 

Discharge  measuremenlt  of  Teton  River  at  Strabane,  Mont.,  during  the  year  ending  Sept. 

SO,  1916. 


DbU. 

Made  by— 

he^t. 

Dis- 
charge. 

Pate. 

Hade  by- 

Oase 
hei^t. 

Dis- 
charge. 

Oct.   29 

C.  8.  Heltlcl 

Feet. 
3.83 
3.79 
6.45 
e.37 

aee.-ft. 

92 

88 

1,630 

1,530 

July  12 
Aug.  13 
Sept.    I 

C.  S.  Heidel 

riet. 
6.69 
4.59 
4.28 

'"■f^ 

Apr.  25 
June  24 

do 

W.  A.  Lamb 

W.A.Lamb 

239 

C.S.Heidel 

167 

July    2 

C.S.Heidel 

Daily  ditcharge,  in  second-feel,  of  Teton  River,  Strabane,  Mont.,  for  the  year  ending  Sept. 

30, 1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

22 
20 

46 

100 
96 
82 
69 
66 

63 
62 
67 
62 
63 

50 
45 

43 
42 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1              .  ... 

109 
113 
109 
109 
109 

111 

109 
106 
106 
106 

106 

106 
103 
103 
103 

103 
102 

100 
97 
99 

97 
97 
96 
96 
97 

96 
97 
97 
93 
95 
99 

96 
92 
92 
93 
93 

92 

89 
89 
86 
85 

81 
79 
76 
76 
^7 
77 
76 
76 
77 
77 

77 
76 
76 
79 
80 

79 
76 
76 
74 
70 

69 
69 
69 
68 
68 

66 
66 
65 
65 
66 

66 
65 
65 

64 
63 

63 
60 
57 
54 
57 

57 
57 
57 
56 
54 

54 
54 

56 

67 

•     67 

57 

SO 
43 
16 
16 
16 

16 
16 
15 
14 
14 

14 
14 
13 
14 
15 
17 
18 
19 
18 
15 

13 
14 
14 
15 
16 

16 
14 
14 
14 
13 
13 

43 
44 
45 
46 
46 

48 
49 

50 
62 
81 

82 
77 
76 
75 
70 

65 
64 
66 
68 
70 

74 
74 
72 
71 
70 

69 
65 
62 
64 
64 
64 

62 
62 
64 
64 
63 

62 
62 
64 
64 
70 

76 
76 

75 
75 
79 

84 
89 
89 
86 
88 

86 
86 
86 
86 
86 

86 
88 
92 
116 
136 

136 
138 
136 
154 
196 

233 
233 
308 
196 
154 

146 

136 
136 
128 
119 

111 
105 
103 
106 
106 

105 
119 
119 
128 
119 

119 
128 
136 
136 
136 
164 

154 
154 
308 
290 
340 

323 
390 
305 
340 
333 

305 
333 
.   402 
435 
426 

690 
690 
735 
895 
1,320 

3,450 
3,780 
1,710 
1,570 
1,330 

1,440 
1,640 
1,990 
2,140 
3,140 

1,990 
1,710 
1,440 
1,140 
1,090 

1,040 
1,040 
1,260 
1,090 
1,040 

942 
850 
725 
725 
600 

622 
622 
632 
602 
425 

425 
435 
435 
402 
403 

402 
403 
380 
380 
340 
305 

290 
390 
274 
360 
360 

360 
260 
360 
260 
280 

260 
260 
246 
233 
233 

233 
233 
333 
333 
330 

320 
196 
185 
185 
174 

185 
174 
174 
174 
174 
164 

174 

2 

174 

3             

174 

4 

174 

5      

174 

6 

174 

7          

174 

8 

174 

9 

IM 

10 

IM 

11      

154 

12                  

154 

13 

154 

14                

154 

15 

154 

16  

145 

17 

136 

18 

136 

19 

128 

20 

136 

21 

128 

22 

128 

23 

128 

24 

136 

25 

*130 

26 

136 

27 

136 

28 

136 

29 

136 

30 

136 

31 

NoTZ.— Engineer  for  the  Teton  Cooperative  Reservoir  Co.  estimated  that  the  oompany's  canal } 
diverting  about  200  secood-Ieet  from  June  13  to  17. 
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,  iUAarjfe  of  Teton  Jiiver  at  Strabane,  Mont., /or  the  year  ending  Sept.  30, 1916. 


!*#««■ 

Dbcharse  in  seoood-feet. 

Run-off 
(total  in 
acre-Ieet). 

uriniii^n^ 

Uean. 

-^ 

113 
96 
W 
SO 

100 
83 

138 

333 

174 

«3 

70 

M 

13 

14 

43 

S2 

103 

IM 

305 

IM 

128 

102 
81.4 
61.3 
17.1 
39.5 
63.3 
80.0 

141 

966 

769 

228 

ISO 

6,270 

::*r 

4,840 
3,770 

"       .                                     .          . 

1,050 

2,270 
3,800 

4,760 

8  670 

57,500 

47,300 

14,000 

8,930 

-3*r,,.  .  .           .   .,.. 

*V*fw 

3,«S0  1                13 

225 

163,000 

TKTOV  HIVSR  KXAR  CHOXTTXATr,  KOHT. 

1-  IV  —On  south  line  of  SW.  i  sec.  25,  T.  24  N.,  R.  6  W.,  at  highway  bridge  about 
. :  xiles  aDuthweot  oi  Chouteau,  Teton  County. 
^ju;b  ammjl. — Not  meaaured, 
.    tT'j  ATAILABLE. — November  30,  1904,  to  July  31,  1906;  May  27  to  December  6, 
:■  ^;  and  April  14,  1915,  to  September  30,  1916. 

■  —Vertical  staff  fastened  to  pile  on  downstream  dde  of  bridge  near  left  bank; 
•^•ai  by  M.  G.  Read.  Original  gage,  a  chain  attached  to  upstream  hand  rail  of 
'-lipe,  WM  stolen  before  any  observations  were  made;  replaced  May  9, 1905,  by 

Lain  gage  at  aune  datum  fastened  to  floor  of  bridge.    Gage  used  in  1913  same  as 

bat  oaed  in  1915-16. 

-  3  >scK  VKASURKiRNTB. — ^Mado  by  wading,  from  bridge  at  gage,  or  from  bridge  2 
xJ-»  below  gage.  If  made  from  lower  bridge  the  flow  of  Deep  Creek  must  be 
:-iict«L 

.'■iTL  ajTD  CMMTROL. — Sizeam  bed  gravelly  and  likely  to  shift.  Right  bank 
-A.  ai^  not  subject  to  overflow;  left  bank  lower  and  apt  to  be  overflowed  during 
TTsnte  floods. 

'  '.•  us  or  DiBCHAROB. — Maximum  stage  during  yew  8.7  feet  June  21,  estimated 
r  s  flood  marks  (discharge  not  detwminable);  minimnm  stage  recorded  2.75 
'•n  Apdl  11  (diachaige  37  second-feet). 

:3O4-1906. 1913.  and  191&-16:  Maximum  stage  recorded,  8.7  feet  June  21,  1916 
f.tcmiined  from  flood  marks  (discharge  not  determined);  minimum  stage 
■--  «ded  AoguBt  9-16, 20, 1913  (discharge  1  second-foot).  Discharge  also  estimated 
i'.  1  Beoond-foot  sevenl  days  in  April,  May,  and  July,  1906. 
— >ti^e<ii9charge  relation  seriously  affected  by  ice;  observations  discontinued 
:  .liiag  winter. 

.'.-•loxs. — Numerous  diversions  above  gage  for  irrigation. 
vi^nox. — Low  flow  during  summer  caused  by  diverdons. 
-lATT. — St^e-diochaige  relation  changed  slightly  during  winter  period  and 
--a:!y  during  high  water  in  June.  Rating  curve  used  October  1  to  December  27, 
.-  i  March  12  to  June  7,  fairiy  well  defined;  July  8  to  September  30,  fairly  well 
i-'ined.  Gage  read  to  hundredths  to  June  7,  and  to  half  tenths  July  8  to  Sep- 
'<mba'  30.     Gi^e  read  daily  except  as  noted  in  footnote  to  daily  discharge  table, 

-  illy  dMchaiSfe  ascertained  by  applying  daily  gage  height  to  rating  tables,  0.04 
>•  t  boiK  added  to  gage  heights  October  1  to  December  27,  before  entering  table 
1'. .  ■>.03  foot  March  12  to  June  7  in  order  to  make  ratings  agree  with  measurements 
z^ie  October  29  and  April  25.    Records  fair. 
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Diacharge  nuaxwrenmU  of  Teton  River  near  Chouteau,  Mont.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

MmlAby— 

OsEe 
hel^t. 

Dia- 
cbatge. 

Date. 

Mudnby- 

Oace 
height. 

Dis- 
charge. 

Oct.   29 

C.  8.  Heldel  .      ... 

2.95 
2.76 
6.2 
6.18 

38.1 
11,230 

01,120 

Aug.  13 

Sept.   1 

23 

W.  A.  Lamb 

FUt. 
5.12 
4.78 
4.«B 

Sec.-ft. 
153 

Apr.  25 

July   12 

14 

do 

do 

W.A.Lamb 

C.  8.  Heldel 

70 

W.  A.  Lamb.      .  . 

S3 

0  Measured  below  month  of  Deep  Creek.    Subtract  478  second-feet,  the  flow  of  the  creek,  to  obtain  an 
estimate  of  the  flow  past  gage, 
ii  Includes  flow  of  Deep  Creek  (378  second-feet). 

Daily  discharge,  in  lecond-fiet,  of  Teton  River  near  Chouteau,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

55 
47 
45 
45 
52 

55 
60 
58 
60 
60 

64 
66 
66 
60 
64 

60 
60 
56 
5S 

58 

60 
60 
62 
60 
58 

58 
58 
58 
55 
56 
58 

58 
60 
60 
58 
58 

60 
58 
59 
60 
60 

63 
66 
66 
66 
64 

60 
60 
63 
60 
59 

68 
58 
60 
63 
62 

60 
60 
60 
60 
58 

58 
60 
60 
58 

68 

68 
58 
55 
65 
55 

5.5 
55 
55 
5.5 
52 

55 
52 
50 
52 
53 

54 

54 
55 
52 
52 

60 
60 

62' 

62 
73 
73 

73 
62 
62 
62 
62 

67 
67 
62 
62 
62 

56 
61 
51 
51 
51 
66 

51 
51 
48 
46 
46 

42 
42 
40 
40 
40 

37 
40 
42 
42 
42 

44 

42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
44 

46 
46 

46 

49 
51 
62 
79 
102 

107 
120 
137 
142 
153 

158 
166 
150 
134 
118 

102 
102 
100 
125 
150 

300 
220 
178 
166 
146 
142 

178 
153 
166 
178 
205 

212 
220 





■■■'wo' 

690 
1,070 

835 
760 
"60 
725 
690 

690 
655 
620 
650 
528 

503 
480 
480 
448 
416 

387 
358 
329 
300 
281 
253 

215 
198 
181 
198 
215 

206 
198 
190 
182 
174 

166 
158 
150 
150 
150 

150 
215 
215 
254 

215 
150 
150 
136 
122 

122 
98 
75 
75 
75 
75 

75 

2 

75 

3              

75 

4 

76 

5 

75 

6 

75 

7 

75 

8.             .... 

75 

9 

97 

10 

97 

U 

97 

12 

88 

13 

75 

14 

80 

IS 

88 

16 

88 

17.                  ... 

75 

18 

68 

19 

58 

•K 

56 

21 

58 

22 

58 

2? 

58 

24 

58 

25 

58 

2S 

56 

27            ... 

58 

28 

56 

29 

56 

30 

58 

31 

Note.— Discharge  Interpolated  for  lack  of  gage  readings  Nov.  8, 20, 26;  Dee.  30-22;  Apr.  19-20;  May  18-20; 
Juno  6;  July  17,  20.  21,  24,  26-28,  30,  31;  Aug.  2,  4,  6-12, 16, 24,  27, 30, 31;  Sept.  4, 8, 10, 12, 14, 18, 20-22, 25, 
27,29.  Discharge  May  23-26  estimated  from  observer's  notes  and  by  comparison  with  record  of  flow  at 
near-by  stations.    No  gage-height  record  Dec.  28  to  Mar.  11,  June  8-22,  25-30,  July  1-2, 4-6  and  7. 

Monthly  discharge  of  Teton  River  near  Chouteau,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  second-ltot. 


Maximum.  Minimum.     Mean. 


Run-olT 
(total  in 
acn-ieet). 


October 

November 

December  1-27. 
March  12-31.... 

April 

May 

June  1-7 

July  8-31 

August 

September , 


220 

1,070 

254 

97 


46 
68 
60 
61 
37 
42 
163 


67.8 
80.8 
64.7 
81.4 
42.7 

119 

187 

675 

162 
70.6 


3,  SEC 
3,810 
3,««> 
2,440 
2,640 
7,320 
2,800 
27,400 
9,963 
4,200 
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OBSKZ  HXAK  OHOITTXAV,  UOWt. 

•  inos.— In  SW.  i  NW.  i  sec.  15,  T.  23  N.,  R.  5  W.,  at  Hiigh  Robinaon'e  ranch,  5 
aJeB  notlnraBt  of  Chouteau,  in  Teton  County. 

-.016I  AKKA. — ^Not  measured. 

.  .UK  ATAOABLB. — ^Kaich  24,  1911,  to  September  30, 1916. 

i.L-»Ytrii«nging  chain  on  right  bank,  400  feet  above  Hugh  Robinson's  house; 
•ad  by  Hu^  Robinaon. 

>  iiMSM  iizAaTTasiiKMTS. — Made  by  wading. 

"LNNCi.  LSD  ooNTROU. — Bed  composed  of  gravel.  Bar  of  gravel  about  50  feet 
'■fkm  pge  forms  principal  control.  Channel  clean  and  fairly  permanent.  Right 
'anklii^  and  not  subject  to  overflow;  lett  bank  may  be  overflowed. 

■nats  or  discharoe. — Maximnm  sti^e  recorded  during  year,  10.5  feet,  at  7 
t.  IL  June  21  Cdiocharge,  determined  from  extension  of  rating  curve,  3,060  second- 
t-et;;  minimum  sti^e  recorded,  5.5  feet,  November  11,  and  December  21,  (dis- 
tiii^e  24  second-feet). 

1911-19U:  Maximum  stage  recorded,  10.5  feet  7  a.  m.,  June  21, 1916  (discharge 
iiMmined  from  extension  of  rating  curve  3,050  aecond-feet);  minimum  stage 
renxded,  5.28  feet,  September  25,  1913,  and  5.27  feet,  September  6,  1914  (die- 
'tvge,  11  second-feet). 

'  i.-S(ige-dischaige  relation  seriously  affected  by  ice;  obeervations  discontinued 
ixing  winter  months. 

'  /^Ksiosa. — A  few  small  ditches  divot  from  creek  above  gage. 

•  •  'lATios.— None. 
TucT.— Stage-dischaige  relation  practically  permanent.  Rating  curve  well 
d-^mied  bdow  700  second-feet.  Gage  read  to  half  tenths  once  daily.  Discharge 
tacerained  by  applying  daily  gage  height  to  rating  table.  Records  good  except 
liMse  Cor  periods  in  which  stage-discharge  relation  was  affected  by  ice,  which  are 
iur. 

'^■3!^.  luuuremoUa  of  Deep  Creek  near  Choutecai,  Mont.,  during  the  year  ending 

Sept.  30, 1916. 

[Uadeby  W.A.Lamb.] 


Qi*. 

A 

dniSB. 

Sate. 

Oace 

Dls- 
chugs. 

Date. 

hei^t. 

Dis- 

&.7S 

i.sa 

sa. 

JnnelS. 

July  13 

Ftti. 

8.21 
6.D1 

■1,280 
360. 

Aug.  12. 

Sept.  23 

Fat. 
6.11 
S.74 

54. 

_ 

Vrbdtj  MarmiDod  by  means  of  Oostj  and  coefficient  of  0.85  need  to  reduce  to  mean  velocity. 
TUM*— 1»— WBP436 5 
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Daily  dudiarge,  in  »econd-/eet,  of  Deep  Creek  near  ChtnUeau,  Mont., /or  ihe  year  eiid: 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec 

Feb. 

Ifar. 

Apr. 

lUy. 

June. 

July. 

Aug. 

Sci 

1 

54 
64 

47 
47 
47 

50 
50 
54 

52 
61 

61 
51 
51 
47 
44 

44 
44 
44 
44 
44 

44 
44 

44 

42 
42 

42 
43 
38 
38 
38 
38 

88 
88 
88 
88 
88 

38 
38 
38 
33 
83 

34 

37 
30 
33 
33 

38 
33 
83 
38 
38 

38 
38 
44 
61 
61 

44 

48 
48 
51 
61 

44 
38 
88 

38 
38 

85 
88 

38 
33 
33 

28 
33 
33 
33 
33 

33 
38 
33 
33 
33 

34 
83 
83 
33 
33 

33 

"."'ii' 

61 
61 

51 
61 
51 
28 
28 

83 
83 

33 
260 
316 

380 

lie 

196 
86 
58 

76 
67 
67 
76 
76 

S7 
«7 

68 
68 
68 

68 
61 
61 
51 
51 
51 

51 
61 
61 
61 
51 

51 
51 
51 
61 
51 

51 
76 

67 
68 
68 

67 
67 
67 
67 
58 

68 
68 

58 
68 
68 

51 
68 
76 

96 
96 

86 
96 
96 
96 
123 

142 
168 
196 
168 
155 

130 
118 

118 
107 
107 

107 
96 

96 
86 
96 

118 
118 
107 

lis 

212 

462 
436 

633 
316 
278 
244 

227 
244 
2Z7 
260 
316 

366 
'  296 
278 
278 
816 

296 
260 
244 
344 

260 

316 
378 
426 
402 
462 

3,050 
2,410 
1,770 
1,370 
1,210 

1,130 
1,130 
1,290 
1,530 
1,610 

1,210 

980 

1,460 

1,00) 

770 

676 

617 

1,530 

1,290 

738 

560 
478 
402 
878 
336 

316 
278 
428 
296 
260 

227 
313 

196 
196 
182 

168 
196 
316 
260 
212 
182 

155 
156 
130 
130 
118 

118 
130 
107 
130 
142 

142 

130 
118 
156 
107 

96 
96 
168 
130 
107 

107 
86 
78 
76 
76 

118 
96 
76 
76 
67 
68 

2 

8 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13    

14 

15 

16 

17 

18 

19 

20 

31 

22 

23 

24 

25 

28 

27 

38 

29 

30 

81 



Note.— Dlechargo  for  follovliig  days  IntarpoUited  because  of  Ice  effect:  Not.  12, 13,  27, 28,  Dec.  19, 24- 
Uar.  Iand2.  Gage  not  read  Dec.  27  to  Feb.  26.  DiachargeDec.27-31,e8tiniated30seoond-(eot.  Diacht 
Jane  22  interpolated;  gage  not  read. 

yionOiiy  disAarge  of  Deep  Creeknear  Chouteau,  Mont.,  for  the  year  ending  Sept.  SO,  19 


Ilonth. 


Discharge  in  second-teet. 


Mazixnum.  mwitn^im       Uean. 


Run-ol 
(total  i 
acre-fee 


October 

November 

Deoeiubv 

February  27-29. 

March 

April 

May 

June 

July 

August. 

September 


54 
51 
44 
51 

816 
96 

632 
3,060 
1,630 

168 

183 


38 
24 
24 
51 

28 
51 

86 
227 
168 
58 
61 


46.9 
38.6 
33.3 
61.0 
85.9 
60.4 

171 

763 

529 

112 
77.2 


2, 
2, 
2, 

5, 
3, 
10, 
44, 
32, 
ti, 
4, 


WnXOW  CHZEK  KSAB  CKOITTEATr,  KOVT. 

Location. — In  sec.  14,  T.  23,  N.,  R.  6  W.,  at  McPhee'a  ranch,  12  miles  9>uthwcst 

Chouteau,  in  Teton  County. 
Drainaob  AiiBA.^Not  measured. 

Beoobds  availablb. — ^April  2,  1912,  to  September  30,  1916. 
Gaoe. — Staff  gage  on  left  bank,  about  half  a  mile  below  the  house  of  S.  A.  liIcPh< 

read  by  S.  A.  McFhee. 
DiscHAROE  MEABOBEMEMTS. — Made  by  wading  at  the  gage,  except  at  extremely  hi{ 

stages,  when  they  may  be  made  from  a  bridge  half  a  mile  below  gage. 
Channel  and  oontrol. — .V  gravel  bar  30  feet  below  the  gage  is  the  control;  slight 

shifting.    Banks  about  4  feet  high;  subject  to  overflow  only  at  extreme  flot 
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InuKBs  or  ncBOHAseB. — MaTimnnn  stage  reowded  daring  year,  6.60  feet  at  5.30 
p.  m.  June  21  (diochaige  880  second-feet);  minimnm  stage,  1.54  feet  at  3  p.  m. 
Xorember  lO  (diachaige,  9  second-feet). 

U12-1916:  MuTiTnnin  stage  lecorded,  6.60  feet,  June  21,  1916  (discharge  880 
Rn»d-ieeC);  mlninnini  stage,  dry  July  20  to  end  of  season,  1914. 

'.^.SfagB-diackmxge  relation  seriously  affected  by  ice;  observations  discontinued 
doriag  vinter;  ]»ob«bly  little  flow. 

y.-iMsoxtk. — Servcsal  divasions  above  the  station,  mostly  to  water  hay  land;  very 
!iale  -aster  used  except  during  very  dry  periods. 

.•..'•-nAnox. — Nome. 

-.•■xuACT. — Stsige-rtiwrtiargg  relation  not  permanent;  affected  by  growth  of  moss  and 
Teieds  daring  stunmer  and  seriously  affected  by  ice  during  winter.  Two  fairly 
wtU  defined  rating  curves  used,  one  applicable  October  1  to  December  20,  the 
•?tber  Maich  12  to  July  18  and  September  15-30.  Gage  read  to  quarter  tenths  once 
daily.  Dincliarge  ascertained  by  applying  daily  gage  height  to  rating  tables 
except  for  period  July  19  to  September  4,  for  MriAch  it  was  obtained  by  shifting- 
aaitrol  method.      Records  biir. 


'.rfaVfc  ncaturementm 


of  Willow  Creek  near  Chouteau,  Mont.,  during  the  year  ending 
Sept.  SO,  1916. 

[Made  by  W.  A.  Lamb.] 


•-    .^t. 

eliafgeu 

Date. 

Oan 
be^ht. 

Db- 
ohargs* 

Datt. 

Oam 
bei^t. 

DIs- 
ebaige. 

1.71 
1.S7 

S4.4 

June  .34 

JnlyU 

rut. 

4.34 
X45 

88 

AuR.13 

Feet. 
3.04 
1.66 

aee.-fi. 
a31.6 

;-a 

Sept.  33 

13.9 

s  Mora  on  control. 


:,•  JitArae  in  teeortd-feilt,  of  WWow  Creek  near  Chouteau,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


rxy. 


Oct. 


Nov. 


16 
14 
14 
13 
14 

IS 
1« 
IS 
19 
19 
18 
1« 
10 
10 

le 

1« 
1« 
14 
14 
14 

13 
13 
S3 
13 
13 

13 
13 
13 
13 
13 
lO 


10 
10 
IS 
13 
13 

13 
13 
13 
10 
9 
10 
M 
13 
13 
13 

13 
13 
13 
13 
12 

13 
13 
13 
19 
18 

18 
10 
14 
13 
13 


Dm. 


Ibr. 


lis 

138 
86 
73 

61 
49 
44 
39 
89 

49 

39 
30 
34 
SO 

30 
SO 
30 
30 
33 
33 


Apr. 


May. 


34 
33 

30 
34 
30 

30 
34 
39 
34 

30 

34 
30 
30 
39 
36 

30 
34 
30 
36 
33 

30 
17 
17 
30 
73 

113 
174 
183 
174 
ISS 
143 


June. 


113 

100 

B3 

100 

106 

93 
86 
73 
73 
70 

87 
61 
S8 
65 
S3 

49 
41 
49 
61 
306 

880 
8S8 

600 
381 
343 

387 
351 
305 
334 
498 


July. 


SOS 
2Vi 
306 
133 
143 

135 
138 
190 
174 
160 

150 
128 

86 
74 
74 

80 
74 
70 
63 
17 

46 
40 
37 
3$ 
33 

33 
57 
103 
96 
81 
66 


Aug. 


Sept. 


34 

35 
60 
67 
46 

36 
39 
18 
39 
33 


33 
38 
33 

33 
30 
17 
16 
16 

14 

13 
13 
17 
13 

14 
17 
30 
33 
23 


"j^CT-rM-i— —  D«c  21-31   «9tta»t«'i  because  of  lee,  at  13  second-feet. 

*r.U. 


Oago  not  read  Jan.  1  to 
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M<mthl]fdi$d»argeo/WiUaw(yeAtuarChouUaii,Mota.,/ortiieyearending8ept.S0,  1 


llonth. 

Dtadurgo  fn  second-feet 

Ran- 
(tolal 
acre-ie 

Hna. 

October 

M 

M 

U 

US 

M 

181 

880 

306 

41 

00 

10 

• 

10 
8 
17 
17 
41 
33 
16 
12 

14.5 
U.8 
12.3 
4110 

a^s 

S&.4 

208 

105 
25.0 
2S.S 

Mar<4il7-?1 

' 

AnriL 

M5y^::::;;;:;::;:::;:;:;;:::::::::::::.;;;:;:;;:::.::::: 

i 

1! 

July 

1 

August 

1 

flftpt^TllbfT ,  , 1 

1 

XXmOT  CXXSZ  VXAB  BTHVM,  KOHT. 

Location.— In  NW.  \  SE.  \  sec.  22,  T.  26  N.,  R.  6  W.,  400  feet  above  mouth  of  Bit 
leaf  Creek  and  about  2  miles  above  Bynum,  in  Teton  County. 

Drainaob  area. — Not  measured. 

Records  available. — May  24,  1912,  to  September  30,  1916. 

Gage. — Vertical  staff  on  right  bank;  read  by  George  Miller.  A  temporary  vert 
staff  about  20  feet  downstream  was  used  June  23  to  July  20, 1916,  to  replace  re 
lar  gage,  which  had  been  washed  out;  July  21  new  low  watw  staff  was  set 
r^ular  section.  Prior  to  October  5,  1914,  gage  in  use  was  overhanging  chain 
left  bank  100  feet  upstream  bom  present  gage  and  at  different  datum. 

Channel  and  control. — Stream  bed  sand  and  gravel;  may  shift.  Left  bank  h 
and  not  subject  to  overflow;  right  bank  gradually  sloping;  apparently  one  ch 
nel  at  all  stages. 

Extremes  of  discharge. — Maiimiim  stage  during  year,  6.9  feet  June  21,  dei 
mined  by  leveling  from  flood  marks  (discharge,  determined  from  extensior 
rating  curve,  976  second-feet);  minimum  stage  recorded,  2.25  feet  October  29 
and  November  7-9  (discharge  0.5  second-foot). 

1912-1916:  Maximum  stage  recorded  June  21,  1916;  channel  dry  August 
23,  24,  31;  September  1-3,  10,  29;  and  October  7, 1912. 

Ice. — Stage-dischatge  relation  seriously  affected  by  ice;  observations  disconUni 
during  winter. 

Diversions.— Three  small  ditches  divert  above  the  station,  and  the  Teton  Coope 
tive  Reservoir  Co.  proposes  to  store  the  floodwaters. 

Regulation. — ^None. 

AocuRACT. — Stage-discharge  relation  practically  permanent  during  year.  Rat 
curve  used  October  1  to  November  26  fairly  well  defined;  curve  used  March 
to  September  30  well  defined  below  600  second-feet.  Gage  read  to  quarter  ten 
once  daily;  during  high  water  read  oftener.  Discharge  ascertained  by  applyi 
daily  gage  height  to  rating  table.     Records  good. 

IHtcharge  measurementt  of  IfudAf  Creek  near  Btfrnan,  Mont.,  during  the  year  eruh 

Sept.  SO,  1916. 


DaU. 

Ifadoby- 

^i. 

diarge. 

Date. 

MmIii  by- 

iSS^i. 

Dll 
dttt 

Oct.  29 

Feit. 

CS.Hddel 2.27 

do 2.41 

W.  A.  Lamb 6.30 

Sec.-fL 
1.0 
2.5 

600 

172 

July  12 
Aug.  13 
Sept.   1 

es.  Beldel 

rut. 

3.33 
2«3 
250 

ate.- 

g 

Apr.  26 

W.  A.  Lamb 

June  23 

C.  S.  Bstdal 

July     2 

C.8.  Beldel 

4.00 
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>  iMitrgt,  M  ttemut/eet,  of  Muddji  Creek  near  Bynum,  Monl.,  far  the  year  ending 

Sept.  SO,  1916. 


uw. 

Ont. 

Nov. 

Ifor. 

Apr. 

Kay. 

June. 

July. 

Aug. 

Sept. 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
LO 

LO 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.9 
.5 

as 

.8 
.8 
.8 
.8 

.8 
.5 
.5 
.5 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
LO 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

""i'6* 

4.8 

6.0 
4.0 
4.0 
4.0 
4.8 
8.0 

8.0 
8.0 
7.3 
4.8 
4.8 

4.0 
4.0 
3.6 
3.6 
3.6 

4.0 
3.6 
3.6 
3.6 
3.0 

3.0 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
2.6 
S.6 
2.3 

3.4 
3.4 
Z4 
XO 
2.0 

3.0 
2.4 

1% 
2.0 

3.0 
XO 
2.0 
ZO 
1.7 

i.0 
2.0 

a.0 

2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

3.0 
1.7 
3.0 
3.4 
8.6 

13 
103 
103 

33 

26 

18 

14 

13 

10 
9.0 
9.0 

13 
14 
13 
13 
14 

13 

12 

10 
9.0 
8.0 

8.0 
10 
13 
13 
18 

976 
946 

706 
360 
360 

307 
307 
444 

766 
360 

192 
172 
333 
1S3 
103 

87 
87 

lis 

202 
102 

80 
62 
SS 
60 
4S 

36 
32 
£0 
45 
34 

3S 
33 
19 
18 
16 

16 
33 
38 
35 
19 
18 

13 

IS 

13 
8.0 
8.0 

8.0 
19 
14 
13 
22 

20 

14 

10 
9.0 
7.2 

6.0 
4.0 
8.0 

18 

12 

10 
4.0 
4.0 
S.6 
3.6 

6.0 
4.0 
4.0 
4.0 
4.0 
3.6 

3.6 
3.6 

10 

32 

16 

10 

10 

6.0 

4.8 

1 

4.8 

7.2 

4.8 

4.0 

4.0 

4.8 

4.8 

4.0 

3.6 

3.6 

'     S.6 

3.6 

3.6 

3.0 

3.0 

3.0 

2.0 

3.4 

3.6 

4.0 

4.0 

t  Tuna  21-32;  dladnige  eettmated  from  hig^-water  marks  and  extension  of  rating  curve. 
I  iiialliBi  mt  Iwiity  affected  by  loe  Nov.  27  to  Deo.  4:  data  Inadequate  for  determination  of 
-iui^  <&t>aatTead  Dee.  5tollaT.33. 

Jf^ftl^tfidtarye  of  Muddn  Creek  near  Bynvm,  Mont.,  for  the  year  ending  Sept.  SO,  1919. 


MoiSh. 

Diadiarge  in  seccnd-bet. 

Ron^off 
(total  In 
8or»-lfeet). 

p^  Inn  11  iiwi  ■ 

Uean. 

>T*«r 

1.0 
1.0 
6.0 
8.0 
103 
O076 
333 
33 
S3 

as 

0.5 
4.0 
3.0 
1.7 
8.0 
16 
3.6 
3.0 

0.87 
.90 
4,70 
3.82 
11.1 
192 
73.4 
9.33 
6.91 

S3 

w-va)arl-ai      .  . 

4S 

••■^IMl. 

75 

:rj 

227 

(it "I ;: ■.:..:....;  i "..■.■ 

882 

j» 

11,400 

4,S10 
673 

'-J-JS 

'Vmim 

353 

dloJiarCM  dettdninad  from  elevation  of  hl^vater  marks  and  extension  of  rating  curve. 
nUkCKLMAT  OBXSK  VXAB  BTVUIt,  KOST. 

-''iiiOK.— In  NW.  J  8E.  }  sec.  22,  T.  26  N.,  R.  6  W.,  about  200  feet  above  mouth 

ol  enek  and  2  mileB  above  Bynum,  in  Teton  County. 
^'UDiAGS  AKKA. — Not  measured. 

"^troine  AVAixjkBUi.— May  24, 1912,  to  September  30, 1916. 
'•''it.— Ovedianging  chain  gage  on  left  bank,  about  100  feet  west  of  an  abandoned 

Um;  read  by  George  Miller. 
'■'-"-uxaoK  jcKAauKEMBNTS. — ^Made  by  wading  near  gage. 
s^.v!(n,  AKD  coNTROi.. — Banks  fairly  high;  overflow  not  probable.    Stream  bed  fine 

«ad  and  gravel;  ibiftB  occasionally. 
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SURFACE  WATEB  SUPPLY,  1916,  PART  VT. 


EzTRBKBs  OF  DI8CHABOE. — Mftxiiniiiii  stage  leoHded  during  year,  5.85  feet  Tune  2) 
determined  by  leveling  {nun  flood  marks  (discharge,  determined  from  extensio 
of  Kting  curve,  600  second-feet);  miTiimiim  stage  recorded  2.02  feet  March  26-2 
(discharge  4.5  second-feet). 

1912-1916:    Maximum  stage  recorded  June  21,  1916;  channel  "dry"  July  2 
to  October  3, 1914. 

ICB. — Stage-discharge  relation  setionsly  affected  by  ice;  observations  discontinue 
during  winter. 

DiYBBaioNS. — ^Moet  of  the  flow  at  low  stages  is  diverted  above  the  station  for  irrigatioi 
and  the  Teton  Cooperative  Reservoir  Co.  proposes  to  use  the  flood  waters. 

Rboul&tion. — ^None. 

AoccRACT. — Stage-discharge  relation  not  permanent,  as  channel  shifts  occaaionalh 
Rating  curves  used  as  follows:  October  1  to  December  4,  fairly  well  definec 
March  24  to  June  20,  fairly  well  defined;  June  21  to  September  30,  well  define 
below  400  second-feet.  Gage  read  to  quarter  tenths  twice  daily  during  perioc 
of  changing  stage  and  high  water,  and  once  daily  during  periods  of  nearly  unifon 
flow.  Daily  discharge  ascertained  by  applying  mean  daily  gage  hdght  to  ratio 
table.  Record  fair  October  1  to  December  4,  March  24  to  June  20,  and  good  Jun 
21  to  September  30. 

Discharge  measwrtmentt  cf  BlaetUaf  Creek  near  Bjftmm,  Mont.,  during  the  yectr  etidin 

Sept.  30, 1916. 


Data. 

Uadeby- 

be^H 

Dis- 
ebuge. 

Date. 

Madaby- 

bel^t. 

Db- 
cfaargt 

Oct    30 

C.  S  HaldaL    . 

Ftt. 
S.00 

fi.14 
4.M 

S43. 
IUl 

July  la 
Aug.. 13 
Sept.  1 

C  8.  Heidel     

FtH. 
S.M 
3.  SO 
3.31 

5«.^. 

Apr.  2S 
June  33 

'w\  A.'lViinili""""!  "' 

W.  A.  LAmb 

19. 

C.  8.  Heidel 

g. 

July    2 

C.S.HddeL 

DaUy  di$ehttrge,  in  leeond-fetl,  <^  BlaekUaf  Creek  near  Bynvm,  Mont. ,  /or  the  year  endin 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

8.8 
7.4 
8.0 
10 
8.8 

8.8 
11 
13 
11 

8.0 

8.8 
8.8 
8.0 
8.0 
8.0 

8.0 
7.4 

e.s 

7.4 
6.6 

S.6 
6.8 
6.8 
6.8 
6.6 

6.8 
6.8 
6.8 
6.0 
6.0 
6.8 

8.6 
7.4 
7.4 
8.0 
8.0 

7.4 
7.4 
8.6 
6.8 
S.8 

10 
10 
11 

n 

10 

10 
6.5 
6.8 

10 

10 

7.4 
7.4 
6.S 
8.5 
6w6 

6.8 
8.0 
7.4 
8.6 
7.4 

7.4 
8 

10. 
9.6 
9.6 
8.9 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 
8.9 
10 
&9 
8.9 
8.0 

7.1 
7.4 
7.4 
7.4 
7.4 

7.4 
7.4 
7.4 
7.4 
7.1 

7.1 
7.1 
7.1 
7.1 
8.0 

8L8 

U 

12 
9.2 
7.7 
6.8 

12 
A.8 
6.2 
6.8 

&2 
6.8 
6.8 
6.8 
8.8 

8.8 
8.8 
7.7 
8.8 
8.3 
6.8 
6.8 
6.8 
7.7 
U 

19 
134 
134 

89 

63 

44 

43 
37 
32 
31 
27 

25 
25 
23 
21 
21 

21 
19 
17 
15 
14 

13 
12 
12 
13 
18 

800 
680 
460 
2D7 
180 

188 
144 
604 
680 
268 

137 
123 
238 
124 
81 

73 
82 
98 
188 
91 

83 
50 
42 
39 
33 

32 
30 
60 
48 
S3 

28 
24 
28 
33 
28 

80 
40 
89 
39 
S3 
SO 

28 
28 
23 
31 
21 

19 
17 
18 
35 
38 

28 
27 
24 
20 
16 

13 
9.5 
18 
22 
15 

13 

10 
9.5 
8.0 
6.8 

80 
88 
22 
13 
13 
10 

& 

2 

10 

3 

11      , 

"      i 

18 

4 

47 

S 

27 

8 

18 

7 

18 

8 

13 

9 

12 

10. 

13 

U 

1 

10 

12 

1 

12 

13 

1 

18 

14 

1 

23 

IS 

t 

34 

1« 

' 

20 

17 

18 

18 

, 

16 

10 

1 

16 
13 

20 

'  1    

21 

12 

22 

12 

23 

1 

12 

24 

8.0 
8.0 

4.6 
4.6 
7.1 
7.1 
8.0 
8.9 

12 
12 

10 
13 
15 

18 
IS 

2S 

28 

27 

28. 

29 

30 

31 



Not*.— DIsdiarge,  June  21,  22,  and  29,  determined  from  high  water  marks:  Jane  23,  by  a\-enige  est 
niated  Bow  for  the  morning,  when  stage  was  too  blgh  for  the  ofaeerrer  to  cross  river,  with  that  coiresponc 
instogacereadinglnaftemoon.  Oage  not  read  Dec.  6  to  Mar.  23. 
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'  Satkarge  of  BladtUaf  Creek  near  Bynum,  MorU.,  for  the  year  ending  Sept.  SO, 

1916. 


Matth. 

Oiadnrga  in  Koood-ieat. 

RuiHrif 
(totolln 
acn-iMt). 

Maxinmin. 

mnhnitm 

Uean. 

1         --^rt 

13 
11 
11 
&• 
10 
U4 

•too 

SC 
60 
47 

S.0 
6.0 
7.4 
4.S 

7.1 
&8 

13 

24 
8.8 
8.5 

7.47 

7.88 

9.36 

t.7C 

7.8J 

31.0 

137 

<3.S 

30.5 

16.0 

450 

'            .=>»» 

467 

.---  «Tl-l 

74 

.  ij, .a 

107 

466 

-  - 

1,290 
8,  ISO 
3  890 
1,360 
053 

»  ^ jtjtj... .,...,. 

*  Ost  stace;esUmatsd  from  cIcTsUon  of  bigh-water  marks  and  extension  of  rating  curve. 

]ccrssBi<aHEij:.  bivbs  babut. 

■USSXUBHKIX  KIVXX  AT  HABLOWTOH,  HOHT. 

■  -  mos.  — In  set-.  2<«,  T.  8  N.,  R.  15  E.,  at  highway  bridge  1  mile  south  of  Ilarlowton, 
Veagher  County. 

'-.uvicB  AKKA. — Not  measured. 

.-•  .atis  ArAiuiBLB.— July  11,  1907,  to  September  30,  1016. 
V  Es. — Chain  gage  on  upetieam  side  of  public  highway  bridge;  read  by  W.  G. 
Yamamoto.  Before  October,  1908,  a  staff  gage  fastened  to  the  center  of  old 
'highway  bridge;  Afnil  10,  1919,  a  temporary  staff  gage  was  installed  which 
reftd  0.73  foot  high  and  which  was  used  until  May  21, 1909,  when  gage  was  lowered 
and  the  H^tiim  changed,  so  that  the  difference  between  the  bench  mark  and  the 
zrro  of  the  gage  is  0.52  foot  greater  than  formerly.  No  change  has  been  made  in 
£3^  or  datum  ednce  May  24,  1909. 

'>~-HA»GK  msAJsiTRKifBirrs. — Made  from  bridge  or  by  wading. 
=\ssBL  A3>D  co-srwiu. — Stream  bed  nnd  and  gravel.    Bar  or  ridge  croaseB  the 
stream  about  75  feet  below  the  gage;  diifts.    Banks  fairly  high  and  probably  not 
subject  to  overflow;  water  forced  to  pass  under  bridge  as  wagon  road  is  filled  and 
naded  almos-t  to  the  level  of  bridge  floor. 

Ittszhes  of  DT8cn\R0B. — ^Maximum  stage  recorded  during  year,  2.74  feet  at  6.40 
a.  m.  June  22  (discharge,  1,240  second-feet) ;  minimum  stage  0.33  foot  at  6.40  a.  m. 
and  6.30  p.  m.  September  4  (discharge  25  second-feet). 

1907-1916:  Maximum  stage  recorded,  4.85  feet,  May  30-31,    1908  (dischar^ 
".MO  sectxid-feet);  minimum  stage  recorded,  "dry"  August  4-11, 1010. 

r-T— St^e-disehai^ge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter.  >. 

>.(>isiova. — Numerous    ditches    divert    from  headwater  streams,  and  from   the 
^(::9ael?hcll  above  station. 
■  .njinoM- — None. 

-  it\cT. — ^StagG-dischaige  relation  unchanged  during  year.  Rating  ciu*ve  well 
:<-fined  above  40  second-feet.  Ciage  read  to  quarter  tenths  twice  daily.  Daily 
'ii.«-batge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records 
?x>l. 

\- .  '  v^  meaaurtmerUi  of  MtuuWuU  River  at  Harlowton,  JlorU.,  during  the  year  ending 

Sept.  SO,  1916. 

(ltidebyC.S.Heidel.l 


DaM. 

Oan 
hsl^. 

Dis- 

Data. 

Oaee 
hel^t. 

Dis. 
charge. 

rat. 
1.18 

733 

lolySS 

Feet. 
0.19 
.56 

'"■t 

X\l 

Sept.  33 

47.7 
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8TJBPACB  WATER  SUPPLY,  1916,  PART  VI. 


Daily  diteharge,  in  teeoruf-feet,  of  MiuteUhell  River  at  Harhnoton,  Mont.,  far  the  year  end- 
ing Sept.  SO,  1916. 


n«y. 

Oct. 

Nov. 

Usr. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2. . .          . 

22S 
221 
217 
217 
217 

217 
213 
20B 
20B 

213 

217 
20} 
197 
197 
185 

181 
174 
170 
1<0 
MO 

1« 
146 
143 
142 
142 

143 
142 
143 
143 
142 
142 

142 
142 
142 
143 
143 

143 
143 
IV 
124 
113 

107 
100 
100 
lOO 
100 

100 

170 
177 
185 
174 
103 

139 
136 
136 
139 
149 

174 
201 
287 
234 

ao 

374 
396 
347 
310 
236 

217 
236 
326 
313 
309 

317 
217 
26} 
33} 
320 

306 
378 
3S0 
296 
206 

35i 
498 

012 
M9 
618 

458 

4i0 
430 
4% 
403 

378 
353 
353 
353 
378 

430 
488 
458 

458 

71S 

680 
549 

618 
649 
580 
645 

715 
750 
715 
680 
715 

860 
750 
715 
715 
823 

900 

785 
715 
645 
645 

680 
715 
715 
785 
822 

1,060 

1,200 

1,020 

900 

823 

823 
833 

860 
940 
900 

680 
645 
645 
613 
549 

458 
4  0 
373 
329 
378 

329 
282 

226 
191 
170 

160 
146 
133 
134 
110 

107 
107 
100 

95 
88 

83 
73 
70 
74 
70 
65 

64 
53 
49 
46 
43 

46 
51 
52 
51 
47 

46 
45 
45 
45 
45 

43 
43 
43 

43 
39 

38 
36 
34 

33 
33 

34 
33 
33 
39 
39 
37 

27 

37 

3 

37 

4 

39 

5 

27 

t 

39 

7 

» 

8 

34 

9 

37 

In 

39 

11 

41 

12 

41 

13 

42 

14 

43 

IS 

47 

IS 

47 

17 

47 

18 

47 

329 
339 

3S3 
351 
232 
2i4 
197 

170 
ISS 
100 
181 
177 
106 

43 

20 „ 

21 

43 
46 

47 

21 

47 

34 

47 

2S 

47 

30 

47 

37 

48 

28 

51 

2J 

51 

30 

S3 

31 

NoTR.—StagMliKhargerolatlon  seriously  affected  by  ice  Nov.  17  to  Dec  35.    No  gagc-bclght  record  Dec. 
36  to  Mar.  18. 

Monthly  diteharge  cf  MutteUhell  River  at  HarlovAon,  Mont.,  for  the  year  ending  Sept. 

SO,  1916. 


Ilcnth. 

Dfschargo  in  aeeaoMotU 

Run-off 
(total  in 
acnyfeet). 

lCaxiiiuii&. 

Mean. 

October  

336 
143 
353 
339 
715 
1,200 
680 
64 
53 

143 

100 
156 
136 
'356 
645 
65 
27 
25 

180 

123 

238 

313 

440 

806 

355 
41.6 
41.0 

11,100 

November  1-16 

3,900 

Uareh  19-31 

6,140 

Aprfl 

13,700 

Ky!:::::::::::::::::::::::::::::::;::::::;::::::::::::: 

37,600 

Jnn^ , 

48,000 

July 

15,700 

3,960 

Cteptomber 

3  440 

FI^TWnXOW  OKEXK  BXAX  FI.ATWIIXOW,  KOMT. 

LocATioK.— In  sec.  23,  T.  12  N.,  R.  25  E.,  at  Flatwillow  Ranch  Co.'s  ranch,  8  miles 

above  Flatwillow,  Fergus  County,  and  30  milea  north  of  Roundup. 
Drainage  area. — Notmeasuied. 

Records  available. — Hay  1,  1911,  to  September  30,  1916. 
Oaoe. — Vertical  staff  just  below  the  wagon  bridge  near  the  ranch  buildings;  read  by 

J.  D.  Brinegar. 
DiscHAROB  MEASUREMENTS.— Made  from  footbridge  at  house  or  by  wading  at  ford 

below  house. 
Channel  and  control. — Banks  high  and  thickly  overgrown  with  willows.    Stream 

bed  earth;   current  sluggish;   weeds  grow  in  stream  bed  during  summer;  control 

shifts. 


Digitized  by 


Google 


KUSSEI^HEIX.  RIVEB  BASIK. 


73 


OP  DtacHAROK. — M*Tiiniim  Btsge  rscwded  during  y«ar,  5.3  feet  June  29 
isckuge,  180  aecand-feet);   minimum  stage  2.3  feet  August  8-12,  14,  and  Sep- 
lember  1-3  (diacbaige,  21  aecond-feet). 

:911-1916:  Maxiinuin  stage  recoided,  7.6  feet  June  13,  1913  (dischaige,  307 
jectad4eet'i;  m-inimnm  stage,  2.1  feet  September  3-4,  1912  (dischaige,  1.0 
sn-iaid-fcat). 

— Suge-diBdiuge  roUticm  seriously  affected  by  ice;  data  insufficient  to  warrant 
fsdiMlesof  flow. 
^TMaoHs. — ^Nameroua  above  gage. 
n_LnaK. — None. 

'. — Stage-discharge  relation  changed  by  ice  during  the  winter.  Rating 
nsed  October  and  November  well  defined;  curve  used  March  20  to  Sep- 
tember 30  weU  defined  below  100  second-feet.  Gage  read  <mce  daily  to  tenths. 
riarlMige  iw.t'rt»iiied  by  applying  daily  gage  height  to  rating  table.  Records 
nod. 

o/  FlatmUow  Creek  near  FlatwQlow,  Mont.,  during  tht  year 
ending  Sept.  SO,  1916. 

riiadebyC.S.Bcidel.] 


OM*. 

«. 

diaicB. 

Dote. 

Mg^t. 

Dta- 

••  ■ 

Tttl. 
3.2t 
X41 

62 

68 

Jiil736 ---- 

Arf. 
3.W 
Z41 

aec-ft. 
48.4 

.^i                  

(£^33. 

34.0 

't  .&db09e,  in  aeeond-feet,  of  Fhtmllom  Crtek  near  Flatwillow,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


D»y. 

Oct. 

Not. 

Ifir. 

Apr. 

M«y. 

Jane. 

July. 

Aug. 

8»pt. 

10 

so 

IS 

86 

68 

81 
68 

16 
61 

a 

u 

11 

16 
K 

a 

16 
IS 
IS 
IS 

48 

SO 
60 

to 
n 

48 

M 

60 
80 
SO 
48 
SO 

sn 

SO 
W 
16 
«S 

65 

IS 
60 
60 
SO 

.» 

w 
so 
so 

60 

so 
n 
so 

n 

48 

09 
80 
16 

ea 

a 

so 
so 

60 
60 
10 

w 

«0 

eo 

M 
M 
B 

61 

It 
11 
46 
4t 
46 

46 
46 
46 
46 
44 

43 
43 
43 
38 
40 

43 
46 
46 
46 
49 

46 

46 

I 

43 
42 
43 
88 

40 

88 

38 
88 
38 
40 

38 
38 

38 
88 

88 

30 
30 
30 
80 
33 

80 
26 
88 
88 
40 

84 

84 
34 
10 
83 

80 
80 
80 
84 
68 

67 
60 
« 
60 
63 

to 

67 
67 
67 
T7 
73 

87 
67 
67 
73 
82 

77 
77 
77 
77 
18 

88 

40 
46 
58 

77 

140 
08 
W 
88 

83 

88 
110 

vn 

180 
134 

128 
122 
110 
83 
88 

88 
88 
77 
67 
67 

82 

77 
72 
73 
67 

67 
67 
67 
67 
60 

58 
68 
11 
63 
61 

4» 
46 
49 
44 
40 
86 

32 
32 
83 
S3 

28 

24 

22 
21 
21 
31 

21 
21 
33 
31 
24 

28 
80 
28 
28 
28 

28 
28 
80 
38 
38 

36 

26 
26 
28 
28 
32 

21 

21 

22 

22 

28 

24 

- 

26 

34 

28 

30 

38 

33 

84 

28 

30 

28 

28 

36 
28 

• 

36 

36 

34 

;         ' 

36 

, 

33 

-     ' 

34 

34 

38 

'                                        -.-.-- 

36 

'  ' 

38 

38 

**  -  Dkctane  Nor-  ^17  snd  36-30  ntlmatcd  bacsuaa  of  kse.    Considerable  run-ofT  durlns  February 
..  «.^  i_>f  ff  if-.»h;  maitr  flowd  on  ton  at  kg.   Data  tnadequate  lor  determination  oi  dlsebarge, 
'  .k.Ks.  la. 
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SURFACE  WATER  SITPPLY,  1916,  PART  VI. 


Monthly  discharge  of  Flatwillow  Creeh  near  FlatvnlUyw,  Mont.  ,for  the  year  ending  Sept.  SO, 

1916. 


Moatb. 


Discharge  In  secmd-teet. 


MayIh^^^t'^      mnltnntn         Mean 


Run-off 
(total  in 
acre-fcet). 


October 

November. . 
March  30-3]. 

April 

May 

June 

July 

August 

September.. 


55 


«7 
49 
67 

im 

128 
32 
34 


48 


52.4 
51.3 
5.VS 
42.6 
3«.3 
84.0 
(S.7 
26.2 
26.3 


3,230 
3,0M> 
1,380 
3,U0 
3,420 
5,000 
4,290 
1,610 
1,560 


TKU.K  BIVEB  BASIN. 
SOUTH  70BK  OF  KILK  BXVXK  HSAS  BXOWmOra,  KOHT. 

Location.— In  SW.  }  see.  29,  T.  37  N.,  R.  9  W.,  at  Richard  Croff's  ranch,  just  above 
Kennedy  Coulee,  in  Teton  County,  6  miles  south  of  international  boundary  and 
about  30  miles  northeast  of  Browning. 

Drainage  area. — 288  square  miles. 

Records  av.ulablb. — April  28,  1905,  to  September  30,  1916. 

Gaob. — Stevens  water-stage  recorder  installed  April  12,  1913,  on  left  bank  opposite 
the  house  of  the  observer,  Wm.  Welch;  April  28  to  May  8,  1905,  a  staff;  May  8, 
1905,  to  April  13,  1913,  an  overhanging  chain  gage.    Datum  unchanged. 

Discharge  measurements. — Made  from  cable  150  feet  above  gage,  or  by  wading. 

Channel  and  controi.. — Bottom  of  channel  is  composed  of  clay  and  small  boulders. 
Growth  of  aquatic  plants  affects  stage-discharge  relation  at  low  stages  during  sum- 
mer.   Banks  high  and  not  subject  to  overflow  except  at  extremely  high  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  8.6  feet  February 
16  (dischaige,  2,840  second-feet);  minimum  stage,  2.60  feet,  January  17  and  218 
(discharge,  19  second-feet). 

1905-1916:  Maximum  stage  recorded,  15.4  feet,  June  6,  1908,  determined  from 
high-water  marks  (dischaige  not  computed;  flood  width,  850  feet;  flood  croes- 
section  about  2,600  square  feet);  minimum  stage  recorded,  2.9  feet,  August  18-20, 
1906  (discharge,  1  second-foot). 

Ice. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

Diversions. — None. 

Rbgulaticn. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  aquatic  growth  in 
channel  and  ice.  Rating  curves  used  as  follows:  October  1  to  November  10, 
fairly  well  defined;  November  27  to  March  11,  fairly  well  defined  between  50 and 
170  second-feet;  April  2  to  June  2  and  July  1  to  September  30,  well  defined 
between  40  and  1,520  second-feet.  Stage-discharge  relation  November  11,  12 
and  29,  affected  by  ice;  assumed  not  affected  rest  of  season,  the  assumption 
being  based  on  comparison  with  records  of  flow  of  other  streams,  study  of 
hydrographs  and  weather  records.  Chain  gage  read  twice  daily  to  hundredths 
October  1  to  November  12,  once  daily  to  half  tenths,  November  27  to  March  10, 
July  8-18,  and  September  20-30;  stage  during  rest  of  year  ascertained  from 
recordergraph  by  inspection.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table  except  for  periods  during  which  stage-discharge 
relation  was  affected  by  shifting  control,  or  ice,  or  days  of  considerable  fluc- 
tuati)n.     Records  good. 

CooPERA'noN. — Station  maintained  in  cooperation  with  the  Irrigation  Branch,  Depart- 
ment of  the  Interior,  Canada. 
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ctf  South  F^ork  of  if  ilk  River  near  Browning,  Ifont.,  dunru/  the 
year  ertding  SepL  SO,  1916. 


a               Made  by— 

|.5X- 

Dto- 

Date. 

Wndit  by— 

^t. 

Dis- 
cbarge. 

<    r  4   NmrlaUI' 

/    ^. 
./        3.31 
./    »3.0» 
/        2.01 
1        2.98 

/        3.88 

till 

See.^. 
104 
S4 
62 
50 

229 
IS7 
ISO 
ISA 
225 

lone    1 

11 

21 

27 

July     1« 

27 

Au«.  22 

S«pt.    6 

19 

28 

S.  H,  Fremft 

Feet. 
4.26 
4.45 
4.38 
4.35 
3.35 
3.15 
3.01 
3.22 
2.83 
2.88 

See.-ft. 
395 

1    V.  H.  Storer*. 

A.H.Tuttle 

411 

P,  H  FiniiM^ . 

433 

■     ■    W.H.S»«rey 

'-  -    W.A.L«iBb 

do 

W.A.lAmb 

W.  A.  BurUn* 

W.  A.  Lamb 

458 
146 

'•    $.H.Frai^«. 

95 

4>    ^^ 

77 

a        £ 

s ,  F.  FYttnifl , . . 

113 

a   W.A.i^mb 

W.  A.  Umh 

52 

*-   '■*   Tattle  aim  liMab. | 

fl,  H,  FniM. . . 

S3 

a  EiKiiieer   Irrlgmtloa  Branch,  DBpartment  of  the  Interior,  Canada. 
»  »fgo-diac±»»rga  rsUUtou  affected  by  ice. 

'^••dtmeAnteeond-fert    of  Scntth  Fork  of  JfUkRxrer  near  Brouming,  Mont.,  for  the 
'    iftxET  *f»**Iing  Sept.  SO,  1916. 


0*.    Not.       Doc 


/ 


AS 


(7 

«r 

51 

50 

19 

no 

42 

eo 

iO 

«a 

M 

S3 

a 

S3 

(H 

S3 

01 

S3 

to 

S3 

•0 

S9 

19 

39 

m 

3S 

in 

as 

u 

s« 

»s 


S4 


ss 


38 
28 


28 


24 
19 
2« 


2« 
24 

24 

1« 
24 

28 


Feb. 


2S 


38 
28 
84 
34 

281 

as 

34 

28 
28 

38 
84 
34 
84 
S8 

a,  840 

1,880 

i.aao 

7«S 
1,280 

oeo 

869 
»9 
S59 
S41 

375 
92 

93 


Har. 

Apr. 

May. 

June. 

July. 

Aug, 

75 

330 

194 

419 

467 

86 

76 

267 

366 

609 

338 

72 

76 

225 

251 

334 

314 

66 

83 

184 

239 

266 

804 

60 

75 

155 

242 

266 

260 

66 

75 

147 

239 

338 

343 

66 

76 

158 

234 

266 

217 

55 

111 

174 

234 

228 

317 

63 

900 

201 

307 

201 

217 

84 

1,«I0 

214 

201 

291 

191 

222 

1,520 

217 

188 

381 

167 

167 

1,300 

243 

184 

334 

179 

121 

777 

234 

184 

251 

146 

100 

A«8 

204 

186 

331 

145 

107 

448 

217 

191 

217 

145 

100 

846 

251 

194 

231 

135 

80 

urn 

214 

186 

228 

146 

74 

293 

190 

174 

289 

145 

lOi 

281 

196 

1S5 

267 

135 

147 

314 

189 

180 

359 

116 

111 

356 

177 

168 

481 

100 

08 

314 

177 

156 

546 

103 

77 

S4 

174 

158 

616 

100 

74 

190 

181 

196 

439 

98 

68 

191 

174 

260 

359 

97 

65 

188 

152 

322 

381 

97 

64 

207 

IW 

616 

460 

190 

71 

312 

304 

626 

484 

154 

70 

189 

212 

484 

536 

112 

65 

179 

XI 

SB2 

670 

100 

64 

174 

451 

93 

60 

Sept. 


69 
69 
95 
279 
203 

112 
87 
77 
71 
70 

68 
66 
65 
68 
62 


58 
63 
40 
48 

47 
47 
46 
45 

49 

49 
53 

56 
58 


^-!.-! 


UdMnM 
J.tt-tt.TIa: 


"V57?^ 


_.»  lune  3-30,  computed  by  8hUting4ontro1  method.  DIschargo 
Lv<r.  '*■  ^S^39.  JtUy  1,  Aug.  9, 10,  and  SmtTM,  aacartalned  bywelghtiu 
.^axi0  '^«  {ftata  for  parts  of  days  to  ratmg  table.  Discharge  estimated, 
u(  KBgf  ^r^potatad  beoHue  of  missing  gage  helghu  Nov.  2-s,  13-26,  Dec. 


.  ■  '.^H^JS^^raiTbctft  B^S"  tatSlKArted  liewise  of  missing  gage  helghu  Nov.  2-6, 13-i 
^LrillJ^sSJ?!!  l?Mai».  ^[^^aS^aTTind  28.    Sea  "AocurSy^Tn  description  of  station, 


Ml,I«LS-ID, 


V^?Srs^-*^* 
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SURFACE  WATER  SUPPLY,  1916,  PART  VI. 


ItonMj/  dwAarge  of  South  I^k  of  UUk  River  TuarBrouming,  ltont.,/orthe  year  rruiii 

Sept.  SO,  1916. 

[Drainage  area,  !i88  square  miles.) 


Uonth. 


Disdiarge  in  seoond-ieet. 


Run-off. 


I 


Haxlmum. 


MItlltniiin 


Mean. 


Per 

square 
mile. 


Depth  In 
inches  oi' 
drainage 


Total  in 
acre-feet 


October 

November. 

December. 

Jannary. 

Febniary 

Uardi 

^:::- 

June 

July 

August 

September 

The  year 


104 
67 
C7 
S4 

2,840 

1,<40 

2S7 

870 
4«7 
322 
S79 


80 

89 

28 

19 

24 

75 

147 

1S« 

201 

ts 

S3 
45 


80.4 
M.5 
43.5 
26.7 

890 

380 

198 

202 

858 

174 
817 
73.S 


a279 
.196 
.151 
.093 

1.35 

1.32 
.888 
.910 

1.24 
.604 
.801 
.255 


a  32 
.22 
.17 
.11 
1.4« 
1.52 
.77 
1.06 
1.38 
.70 
.35 
.28 


-4,9 
3,3 
2,6 
l.S 
22,4 
23,4 

11,  a 

16,  K 

21, a 

10,71 

6,3: 

4,3 


2,840 


10 


176 


.611 


8.33 


128,  a 


WUC  UVX&  AT  nrrXUTATIOHAL  BOXrSDAKT. 

Location. — ^In  SE.  }  sec.  3,  T.  1,  R.  5  W.  fourth  meridian,  Albwta,  Canada,  at  intertu 
tional  boundary,  30  milea  north  of  Rudyard,  in  Hill  County,  Mont.,  the  nearee 
railroad  station. 

Dbainaob  ahba.— 2,514  square  miles  (measured  by  Inigation  Branch,  Departmen 
of  the  Intoior,  Canada.) 

Records  atah-ablb. — ^April  1,  1913,  to  September  30,  1916.  EVom  August  7,  190S 
to  April  1, 1913,  station  was  maintained  by  Canada. 

Gaob. — Gurley  ixinting  water-stage  recorder  on  left  bank,  installed  August  13,  1913 
At  the  station  maintained  by  Canada  readings  were  obtained  froim  a  staff  gage  oi 
the  right  bank  about  1,000  feet  above  site  of  present  gage.  Giage  read  by  FranI 
Gralloway. 

DiscHAROB  MBASURBMBNTS. — ^Made  from  cable  about  1,000  feet  above  gage,  or  b} 
wading  near  the  gage. 

Channel  and  contbol. — Bed  of  stream  sandyj  shifting.  Banks  high  above  an< 
below  gage;  not  subject  to  overflow  at  ordinary  high  stages. 

ExTREMKS  or  DISCHAROB. — Maximum  discharge  during  year  estimated  at  3,50( 
second-feet,  July  3;  minimum  discharge  estimated  at  18  second-feet  January  1  U 
February  14. 

1909-1916:  MaTimiim  discharge  estimated  at  3, 600  second-feet  July  3,  1916 
channel  reported  dry  August  3-17, 22, 23, 1914. 

ICB. — Stage-discharge  relation  seriously  aSected  by  ice;  flow  estimated  from  discharge 
measurements,  weather  records  and  observer's  notes,  and  flow  at  near-by  stations 

DrvEBSioNS. — None. 

Regulation  . — None. 

AocuRAcT. — Stage-discharge  relation  not  permanent  because  of  shifting  control  and 
effect  of  ice.  Numerous  discharge  measurements  neceeaary  to  determine  the 
flow;  19  measurements  made  during  the  year  ending  September  30,  1916.  Twc 
rating  curves,  each  well  defined  except  at  high  stages,  were  used,  one  appli- 
cable April  17  to  May  6  and  September  7-13,  the  other  applicable  June  15  to  Sep- 
tember 6.  Discharge  March  14-28  based  on  measurements  and  gage  heights  re- 
ferred to  gage  at  cable.  Mean  dailygage  height  October  1  to  I>ecember25,andMarch 
29  to  September  30  obtained  by  averaging  gage  heights  registered  every  15  min- 
utes by  Ourley  weight-driven  recorder.  Gage  heights  January  2  to  February  22,and 
March  14  were  read  on  outside  staff  gage  at  recorder;  gage  heights  March  15-28  were 
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fead  oo  eteff  ff^e  at  cable.     No  readingB  obtained  December  26  to  January,  1  and 

Fptroaiy  23  to  Maich  13.    Gage  read  to  hundiedths  at  low  stagee  and  to  half 

i€Bthg  at  big^  stages.     Stage-diacharge  relation  affected  by  ice  November  11  to 

Maieb  13.     Daily  diacliazge  ascertained  by  applying  mean  daily  gage  height  to 

BOii^  taUes  except  for  periods  during  which  stage-diachaige  relation  was  affected 

by  ire  crAifting  control.     Becord  good  except  for  winter  months. 

^VKXATVOW. — Station  maintained  in  cooperation  with  and  computations  made  by 

the  Irrigation  Sranch,  Department  of  the  Interior,  Canada. 

of  Milk  River  at  international  boundary  during  the  year  ending 
Sept.  SO,  1916. 


Mmtteby— 


-      »  •  W.  B.  Starr' 

s : do 

■  V    S  (   TV.Jk.. 

«-.-.  14  '  L.  J-  g; 

li      W.A. 

a  .  L.  X 

Jl    do 

•-f  a  do 

»     W.  A- I-o«n*» 

«.'     3     H.  W.  SowJer  • 


Oacs 

Dto- 

bei^t. 

diaige. 

jntt. 

5«.V». 

3.70 

238 

3.  SI 

m 

ft3.75 

w 

•.M 

3,0M 

eS.51 

1,190 

^4.ao 

7«« 

«3.6a 

413 

S.08 

an 

.3.3S 

m 

S.SO 

%n 

Dst«. 


Ifoy   12 

17 
June  13 

U 
Ial7     7 

28 
Aug.  17 
Sept.   7 

13 


Itadeby— 


A.  n.  Tuttle.. 
H.  W.  Iknrley 

do 

A.H.  Tuttto.. 
H.  W.  Bowlqr 

do 

....do 

W.  A.  Lamb.. 
H.  W.  Rowl^ 


beight. 


Ftet. 
3.M 
3.  SO 
4.37 
4.81 
4.41 
3.40 
8.M 
4.67 
3.3> 


Dis- 


Ste.-fi. 
287 
348 
722 
039 
686 
238 
2S1 
971 
265 


■     •  TrricBtiaa  VrmntA,  TfcvarXxataA  o(  Interior,  Canada,     if  Ftafl  gsKe  aX  cable  read  3.«8  feet. 


-H^l 


rat  ^bJB  nwd  4^1  ^ 


Bt. 


<  Stsfl  gage  at  cable  road  3.03  feet. 


,._j -_  -^^vrnJ-Ze^t ,  of  Milk  River  at  international  boundary  for  the  year  ending 


Apr. 


344 

314 
274 
3M 

454 

SOS 
484 
4W 
447 


410 
301 
391 
391 
391 

391 
391 
406 
413 
406 

433 
38S 

339 
376 
370 

376 
339 
309 
289 
346 


May. 


289 
364 

376 
319 


446 
366 
846 
346 
331 

317 
308 
367 
258 
237 

245 
246 
245 
345 
271 

237 
304 
204 
304 
636 


946 

916 

1,060 

1,160 

1,070 


Jane. 


1,130 

1,060 

916 

946 

1,000 

871 
784 
708 
883 
803 

927 

748 


713 


566 

510 


426 
41S 


803 
866 

877 
764 
641 
670 
896 


July. 


1,100 
1,370 
3,600 
2,000 
1,300 

800 


1.480 
1,000 

706 
594 
605 

415 
330 

478 
462 
312 
317 
813 

388 
294 
271 
224 
308 

316 
330 
341 

ati 

280 
346 


Aog. 


196 
170 
162 
158 

148 
168 
416 
364 
268 

410 
553 

537 
390 
308 

268 

245 
317 
289 
258 

241 
276 
337 
312 
341 

196 
181 
166 
168 

155 
151 


Sept. 


ISS 
156 
151 
341 
323 

360 
973 
709 
630 
4U 

344 
274 
240 
232 


232 
216 
337 
216 
188 

166 
163 
161 
144 
137 

m 

131 
137 
120 

131 


silfar^to  Jon*  "•___ 


ic.3.3«,AfK 


gr^^ar^ 


^-i^irect  method  for  shifting  control  Oct.  1  to  Nov.  10,  Mar.  39  to  Apr.  16, 

^-sdbecauaeoflcefromstady  of  gage  heights,  vesther  records,  and 

.— -  ■^__.    — I  vv .  14  to  Dec.  31,  as  In  table;  Jan.  1-31, 18  second-feet;  Feb.  1-14, 18 
'***^^Md^<eet:  Har.  1-13, 700  seoond-het.     Discharge  interpolated  Nov.  11-13, 
''^^l^gjatod  July  3-6.     Bee  Accuracy  in  deaerlptlon  of  station. 
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Monthly  discharge  of  Milk  River  at  iTUemational  boundary  for  the  year  ending  Sept.  -W, 

1916. 


Month. 


Discharge  in  sccond-fcct. 

Run-ofT 

(total  In 

Maximum.   Minimum.        Mean.       acre-feet). 


October 

November. 
December. . 

January 

February . . 

Uarcfa 

April 

May \.. 

June 

July 

August 

September. 


252 
156 
65 


136 
72 
25 


503 

1,160 

1,130 

3,500 

553 

973 


245 
204 
415 
20S 
118 
120 


193 
115 
42.1 
IS.O 
,130 
730 
3M 
4.39 
766 
678 
262 
264 


11.900 
6.840 
2.590 
1,110 
65.000 
44.900 
22.800 
27.000 
45.600 
41.700 
16.100 
15,700 


The  year. 


301,000 


Non.— See  footnote  to  daUy-diaoharge  table. 

HJLX.  RTTXR  AT  HAVHS,  KOHT. 

Location.— In  SW.  J  SW.  J  sec.  4,  T.  32  N.,  R.  16  E.,  at  highway  bridge  at  Havre, 
in  Hill  County. 

Drainaob  area. — ^Not  measured. 

Records  available. — May  15,  1898,  to  September  30,  1916. 

Gaoe. — Chain  gage  fastened  to  rail  on  downstream  side  of  bridge;  read  by  0.  W.  Ling 
United  States  Weather  Bureau  observer.  Owing  to  shifting  of  river  bed  at  low 
water  the  gage  frequently  has  to  be  moved  from  one  end  of  the  bridge  to  the  other, 
but  it  was  not  so  moved  during  1916;  datum  unchanged. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 

Channel  and  control.— Stream  bed  sand  and  earth;  shiftB  greatly.  Banks  are  over- 
flowed at  high  stages. 

Extremes  op  dischabqe. — Maximum  stage  recorded  during  year,  17.2  feet  March  12 
(discharge  not  determined);  minimiim  discharge  (measured)  7.5  second-feet 
January  29. 

189&-1916:  Maximum  stage  recorded,  17.2  feet  March  12,  1916  (dischaige  not 
determined);  channel  reported  "dry"  July  16-18,  1898;  August  16-20,  1904, 
July  25,  August  18-26,  1905;  November  18  to  December  31,  1906;  July  28  to  Sep- 
tember 14,  1910;  July  29  to  August  22, 1914. 

Ice. — From  the  last  part  of  November  to  the  first  part  of  April  the  river  at  Havre  is 
frozen  over,  and  in  portions  of  the  cross  section  it  is  usually  frozen  to  the  bottom 

Diversions. — None. 

Regulation. — None. 

Accuracy. — Stage-dischaige  relation  not  permanent;  affected  by  shifting  control  and, 
from  November  11  to  March  26,  by  ice.  Rating  curve  used  March  27  to  April  23, 
poorly  defined;  that  used  March  4-25  and  July  4  to  September  30,  well  defined 
between  100  and  1,500  second-feet.  Gage  read,  once  daily  to  tenths  prior  to 
September  4  and  twice  daily  to  hundredths  after  that  date.  Daily  dischaige 
ascertained  by  applying  daily  gage  height  to  rating  tables  except  for  period 
during  which  stage-discharge  relation  was  affected  by  shifting  control  or  ice 
Records  fair. 


Digitized  by 


Google 


itUX.  BIVEB  BASIK. 


79 


iHadiaryt  anasitremenU  of  MUk  Rivtr  at  Havre,  Mont.,  durmg  the  year  ending 

Sept.  SO,  J916. 


J 

■-,.               JCabbr— 

ItaJSTt. 

Dis- 
efaaige. 

Date. 

Madeby- 

Oaee 
height. 

Dis- 
charge. 

/ 

-    — <  '  ir  A    I.^nb 

rttt. 

■  6.10 
»5.4S 

(') 
<0.98 
0.M 
7.08 
a.7S 

12.8 

7.5 

1,060 

285 

tS8 

2W 

May  27 

June  15 
July  17 

37 
Aug.  23 
8«pt.   7 

12 

A.H.Tuttla 

Fret. 
8.13 
8.88 
7.75 
8.49 
6.81 
7.84 
7.20 

See.-ft. 
1,080 

« 

-:.    .-      ....do 

do 

do 

1,020 
840 

■  -    —            do       

do 

do 

W.A.Lamb 

1,100 

•    S     A.H.  Tattle 

--     4    do 

Li    <*• 

270 
819 

do 

428 

-  — a»  JiaeltMrTe  rrJmtioa  aSccted  by  Ice. 

.  jmiMiiiii  relstioo  affected  by  ioe.    Keasurement  made  (rem  ice  cover  400  feet  beknr  gage  and 

■^  FiTT*  _xji       Sewer  diactiarKixig  one  or  two  second-feet. 

~--i^:a  ftoaen  jDBd  mt  gBge-     If  easuiement  made  from  Ice  oorer  200  fcet  below  gage  and  below  Havre 
'  djxiiandng  aao  or  t^o  seoond-feet. 

)  retatidfi  affected  by  ioe  jam  below  gage. 

•  V  iHackaroe:   in  aeexrwid-feet,  of  llUk  River  at  Havre,  Mont.,  for  the  year  ending 
^  Sept.  ao,  1916. 

Sept. 


Apr. 

May. 

June. 

July. 

Aug. 

181 

318 

J,  310 

1,240 

419 

381 

349 

1,3S0 

1,380 

341 

381 

275 

1,020 

2,220 

461 

381 

341 

7M 

4,850 

419 

381 

272 

1,090 

2,130 

341 

EOS 

241 

898 

1,620 

341 

421 

241 

784 

1,460 

S41 

421 

272 

838 

1,380 

305 

343 

241 

693 

1,460 

1,780 

343 

272 

784 

2,610 

734 

421 

272 

784 

1,4«0 

504 

343 

272 

1,160 

1,160 

461 

381 

305 

896 

1,090 

419 

483 

305 

784 

896 

379 

421 

272 

1,020 

806 

548 

421 

241 

896 

734 

461 

483 

241 

686 

639 

461 

381 

272 

639 

1,240 

379 

381 

213 

593 

784 

879 

343 

213 

1,240 

548 

341 

550 

213 

548 

593 

305 

421 

341 

734 

548 

272 

273 

213 

1,020 

504 

273 

379 

241 

'838 

548 

272 

269 

341 

838 

504 

341 

ZQfi. 

1,020 

784 

419 

305 

295 

1,090 

948 

1,090 

305 

260 

1,090 

896 

593 

241 

256 

1,020 

784 

461 

241 

285 

1,540 

1,090 

461 

213 

1,780 

440 

241 

213 
241 

188 
165 
341 

370 
503 
8C6 
639 
548 

461 

419 
341 
272 
288 

305 
256 
227 
241 
227 

176 
176 
200 
194 
188 

188 
200 
200 
165 
165 


.     — , ,  „__a  Oct.  1  to  Nov.  11,  Apr.  24  to  May  3,  May  26  to  July  3.    Dlsdiaree 

—    aaM.^Mmdrv*  m«*!'.^JZSat  fiOaeoond-liBet  Nov. 23-30.    No  gage  reaiUngs  obt^ned Nov.  12-21 
■ZTS^lS-S.  »»*<*  "«**'^^rMkr .  7.    Chinook  winds  and  ice  jams  in  February  and  March  caused 
V^ltorib  15.  •«»  *■** Vi^!?tort  on  Feb. 21, 22and  17.2 leet  on  Mar.  12. 

.>:rjawUdt                                   Kiver  at  Havre,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 
}k»tU,ii»d>ar9e^r^f^f^J^ ; 

"  Diacbarie  In  sccond-fi 


■■  —.V. . 

l'..."". 


»->»••,•.... 


Diacbarge  In  second-feet. 


Mfc-rlmnnti . 


251 
129 
550 
1,7S0 
1,3*0 
4,830 
1,780 


Minimum 


129 


256 
213 
548 
419 
213 
165 


166 
926 
374 
459 
889 
1,160 
414 
300 


Rtm.off 
(total  in 
acre-feet). 


10,200 
6,510 
22,300 
28,200 
52,900 
71,300 
25,900 
17,900 
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IIII.X  aiVXS  AT  KALTA.  KOHT. 

Location.— In  NW.  J  sec.  17,  T.  30  N.,  R.  30  E.,  at  old  highway  bridge  at  Malta, 

in  Phillips  County. 
Drainaob  area. — Not  measured. 

Records  available.— July  31, 1902,  to  September  30, 1916. 
Gaoe. — Chain  fastened  to  handrail  on  downstream  side  of  bridge;  read  by  employees 

of  the  United  States  Reclamation  Service. 
Disohasoe  m EAsnREMENTS. — Made  from  bridge,  or  by  wading. 
Channel  and  control. — Bed  of  stream  composed  of  gravel;  permanent  except  for 

slight  shifts  at  low  stages.    Partial  control  at  gage  at  low  water,  but  the  principal 

control  is  formed  by  a  bar  or  ridge  that  produces  a  riffle  considerably  below  the 

g«ge- 

Extremes  of  discharoe. — Maximum  stage  recorded  during  year,  17.5  feet  at  4  p.  m. 
March  19  (discharge  estimated  from  measurement  of  March  17  at  7,000  second- 
feet);  minimum  stage  recorded,  1.01  feet  April  28-29  (discharge  45  second-feet). 
Lower  flow  may  have  occurred  during  winter. 

1902-1916:  Maximum  stage  recorded,  19.75  feet,  April  10,  1907  (diachai^ 
11,200  second-feet);  channel  reported  "dry"  August  13  to  November  10,  1904; 
April  24  to  May  8,  and  August  30  to  end  of  year,  1905;  April  10,  27-29,  May  1,  4-23, 
1906;  July  16  to  December  8,  1910. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — ^Entire  run-off  from  drainage  basin  above  does  not  pass  the  station 
for  seven  irrigation  canals  used  to  irrigate  about  25,000  acres  of  land,  divert  water 
from  Milk  River  and  its  tributaries  between  Havre  and  Malta.  The  United 
States  Reclamation  Service  has  constructed  a  diversion  dam  at  Dodson,  about 
17  miles  above  the  station,  which  will  eventually  divert  water  to  irrigate  about 
108,000  acres  in  Milk  River  valley.  East  of  Malta  two  canals  are  nearing  com- 
pletion, one  on  each  side,  the  combined  capacity  being  1,000  second -feet. 

Regulation. — Normal  distribution  of  flow  affected  by  storage  in  Nelson  reservoir. 

AcccRACT. — Stage-discharge  relation  fairly  permanent  for  open  channel  but  affected 
by  ice  during  winter.  Rating  curves  used  as  follows:  October  1  to  December  18, 
February  17-19,  and  March  23-31,  well  defined;  April  1  to  September  30,  well 
defined  below  300  second-feet  and  fairly  well  defined  above;  February  20  to 
March  22,  curve  drawn  through  measurements  made  February  25  and  March  17 
(effect  of  ice  on  stage-discharge  relation  practically  constant  during  this  period). 
Gage  read  to  half  tenths  twice  daily.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  tables.     Records  good. 

Ditcharge  meatwremenU  of  Milk  River  at  Malta,  MmU,  during  the  year  ending  Sept.  SO, 

1916. 


Date. 

Maileby 

Oace 
height. 

Dis- 
charge. 

Date. 

Made  by— 

Gage 
bel^t. 

Dto- 
diaise. 

Nov.  20 

W.A.Lamb 

Fret. 
a  1.79 
»2.0 
cl2.ll 
dig.  21 
3.28 
2.20 

Sit.-fl. 
130 
25 
3,580 
6,140 
805 
255 

Ms;   19 

29 
July  24 

A„g.n 

A.  H.  Tuttle 

Feet. 
1.14 
4.03 
3.22 
3.91 
2.S4 

^■■^^ 

Jan.   30 
Feb.  25 
Mar.  17 
Apr.  11 
i&T    3 

do 

do 

do 

A.  H.  Tattle . 

do 

do 

do 

do 

1,380 
740 
508 
375 

do 

'  loe  along  bank,  control  open. 

>  Measured  from  ice  cover  at  gage.    Channel  free  from  slush  and  andior  Ice.    Temperature  40  degrees 
belov  tero.    No  water  under  gage.    Gage  belrht  estimated  at  2.0  feet. 
'  Stago^llscharge  relation  seriously  affected  by  Ice  on  control.    Channel  open  400  feet  at  ove  and  below 


^E 


Stage-discharge  relation  seriously  affected  by  Ice  gorge  400  feet  "btiiow  gage. 
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••Miiarjr,  in  tmrnd-Jeet,  of  JitiO:  River  at  MaUa,  ilmt.Jar  the  year  ending  Sept. 
^___ SOy  3916. 

>      Or. 


'  "^'y  ^udxtrge  of  MUk  Rxver  at  MaUa,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


ICoaOi. 

Discharge  In  sncond-feet. 

RUIMlff 

(total  In 
acre-<eet). 

Mnyifn^m 

UlIUIXIIlZIl  • 

Uean. 

-••-»«                                               

307 
125 

m 

3,580 
«,450 
4,350 
3,040 
4,290 
5400 
806 

«eo 

185 

120 

106 

254 

1,280 

46 

48 

1,070 

dOO 

74 

137 

246 

155 

119 

2,740 

3,980 

918 

287 

1,890 

3,440 

423 

253 

15,100 

•-■•=»bi»"v-\V                    '.""."'.v.'"'".'"!!.!".!!!!"! 

9,220 
4,250 

-  —mara  11  n                                  

70,600 

la<~i_ 

245,000 

iT»*...                                                         ,  .  . 

54,600 

fcr              " 

16,400 

.3» 

101,000 

.  _^T   ,                                                                                                          

150,000 

*-^lHL 

26,000 

*V3MM^^V 

15,100 

1KIX.K  RIVSB  HEAK  TAVSAUA,  KOITT. 

loc^noK. — In  sec.  7 ,  T.  30  N.,  R.  37  E.,  at  Vandalia  dam  of  United  States  Reclama- 

tion  Service,  2  miles  west  of  Vandalia,  in  VaUey  County. 
^*SAxaAOB  AKKA.. — Kot  measured. 

SacoBDH  ATtTw.ATii.it — ^May  5, 1915,  to  September  30, 1916.'  Records  were  obtained 
as  Hiztadale,  6  miles  upstream,  May  13,  1908,  to  November  13,  1914;  discharge 
Meazly  the  aame  at  botih  points. 

:. — Sk>i>ing  gage  painted  on  concrete  of  right  abutment,  downstream  side  of 
dam;  read  by  employees  of  United  States  Reclamation  Service. 
CXAW3B  KBA8CSBKENT8. — ^Made  by  wading  or  from  bridge  at  YandaUa,  2  miles 

bdoir;  distance  along  river  probably  4  miles. 
k^^sKL  AJn>  cotmtoi.. — ^Water  surface  in  large  pool  below  dam  is  controlled  by  a 
gravel  bar  which  is  drowned  out  at  medium  and  high  stages,  when  the  river  bed 
bdow  forms  the  control. 

or  snrAOB. — ^During  the  ice  jam  of  March  14-21,  the  water  was  over  the 
abntment,  approximate  height  on  gage  32.0  feet  (discharge  not  known).    For 
open  cfaannei  the  maximum  gage  height  was  30.0  feet  at  4  p.  m.,  March  24;  mini- 
1  stage,  4.0  feet  January  20  to  February  22  (discharge,  114  second-feet). 
T1244"— «►— WBP  436 6 
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190&-1916:  Maxiimim  stage  recorded  April  6,  1912  (discharge  estimated  at 
24,200  second-feet);  channel  reported  dry  August  9-13,  1910. 

Ice. — Stage-discharge  relation  seriously  afiected  by  ice  for  short  periode. 

DrvBRSioNS. — During  the  irrigation  season  water  is  diverted  from  the  main  streana 
above  station  and  from  nearly  all  of  its  tributaries. 

Regulation. — Flow  regulated  to  some  extent  by  various  diversion  dams  and  by 
small  reservoirs  on  tributaries. 

AccuHACY. — Stage-discharge  relation  not  permanent.  Rating  curves  used  aa  fol- 
lows: October  1  to  February  22,  except  November  20  to  December  2,  curve 
fairly  well  defined;  April  6  to  July  31,  curve  fairly  well  defined  below  8,400  sec- 
ond-feet; August  1  to  September  30,  curve  well  defined  between  80  and  600  sec- 
ond-feet. Stage-discharge  relation  affected  by  ice  November  20  to  December 
2  and  by  debris  in  channel  and  ice  jams  from  February  23  to  April  5.  Gage  read 
twice  daily  to  tenths.  Determinations  of  mean  daily  gage  height  may  be  subject 
to  error  due  to  variations  in  sluice-gate  openings.  Gage  readings  closer  than 
tenths  are  difficult  to  make.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  tables  except  for  periods  during  which  stage-discharge 
relation  was  aSected  by  ice  or  by  debris  in  channel.    Records  fair. 

Ducharge  measwemenU  of  Milk  River  near  Vandalia,  Mont.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Hadeby- 

Oage 
height. 

Dis- 
charge. 

Date. 

Made  by— 

GaRo 
height. 

Dis- 
charge. 

Nov.  21 

W.  A  Lamb 

Ftet. 
4.3 

5.95 

Sec-ft. 

154 

422 

8,320 

668 

May  18 
June  206 
July  256 
Aug  216 

A.  H.  Tuttle 

Fat. 
4.8 
8.6 
7.8 
8.6 

See.-ft. 
267 

Mar.  18 

Apr.  126 

306 

do. 

A.  H.  Tuttle 

do 

do 

do 

1,770 

1,440 

437 

do 

a  Ice  Jam,  gage  submerged. 


6  Measured  at  bridge  at  Vandalia. 


Daily  discharge,  in  second-feet,  of  Milk  River  near  Vandalia,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Har. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

t. 
7. 
8. 
9. 
10. 

n. 

12. 
13., 
14.. 
15.. 

16.. 
17. 
18.. 
19.. 
20. 

21. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


267 
253 

253 

297 
297 

267 
213 
213 


287 
239 
213 
253 
267 

346 
428 
395 
395 
395 

428 
428 
532 
532 
496 

496 
532 
496 
496 
496 
462 


428 
428 
362 
297 
297 

297 
267 
207 
297 
239 

213 
189 
189 
189 
180 

189 


157 
155 

154 
145 
145 
145 
145 

145 
145 
145 
145 
145 


145 
145 
147 
147 
147 

147 
147 
147 
147 
147 

147 
147 
147 
147 
147 

147 
147 
147 
147 
147 

147 
147 
147 
147 
147 

147 
147 
147 
147 
147 
147 


147 
147 
147 
147 
147 

147 
147 
147 
147 
147 

147 
147 
147 
147 
147 

129 
129 
129 
129 
114 

114 
114 
114 
114 
114 

114 
114 
114 
114 
114 
114 


114 
114 
114 
114 
114. 

114 
114 
114 
114 
114 

114 
114 
114 

114 
114 

114 
114 
114 

114 
114 

114 
114 


9,020 
7,920 
6,870 
5,630 
6,090 

6,520 
8,500 
9,080 
10,400 
8,030 

6,960 
5,090 
4,040 
2,970 
2,290 

1,950 
1,630 
1,460 
1,420 
1,250 

797 
603 
460 
330 
460 


272 
330 
460 
495 
495 


495 
460 
460 

393 
300 
300 
216 
216 

32 
32 
203 

190 
203 

203 
190 
165 
216 
272 

1,590 

1,590 
996 
955 
875 

2,000 


2,430 
2,430 
2,430 
2,430 
3,020 

3,020 
2,820 
2,480 
2,190 
1,950 

1,950 
1,720 
1,500 
1,500 
1,500 

1,630 
1,630 
1,680 
1,680 
1,720 

1,880 
1,880 
1,770 
1,680 
1,590 

1,680 
1,720 
2,050 
2,820 
4,720 


7,390 
8,090 
7,450 
5,960 
5,300 

6,070 
7,220. 
8,260 
8,840 
7,800 

6,760 
5,630 
4,770 
4,250 
3,520 

2,720 
2,330 
2,870 
1,330 
836 

1,370 
1,680 
1,860 
1,770 
1,420 

1,250 

996 

530 

915 

2,050 

2,140 


1,820 

1,290 

1,040 

994 

716 

608 
606 
570 
500 
500 

500 
500 
432 
432 

535 

570 
570 
486 
432 
432 

432 
398 
398 
365 
332 

300 
240 
213 
165 
144 
200 


300 
300 
300 

340 

240 
240 
213 
213 
226 

365 
432 
432 

600 
432 
398 
365 
332 
332 
300 

289 
240 
240 
226 
200 

188 
188 
200 
240 
144 


NoTB.— Discharge,  Nov.  20  to  Dec.  2,  estimated  because  of  lee.  Ice  Jams  and  debris  on  control  Feb. 
23  to  Apr.  5:  discharge  not  det»mlned.  Oage  readings  not  obtained  Mar.  14-21,  as  water  was  backed  over 
abutment  by  ice  Jam. 
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.'j  Aekorye  of  MM  River  near  Vandalia,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


Monk. 

Discharge  In  aecond-bet. 

Rim-ofl 
(totBlin 
acre-feet). 

UiiT^'nn'" 

la  tT^lirmin , 

Uean. 

,  ^ 

S33 

42S 

147 

147 

114 

10,400 

2,000 

4,7» 

8,840 

1,830 

MO 

2U 

145 
145 
114 
114 
330 
33 
1,500 
630 
144 
144 

8» 

217 
147 
133 

114 
4,310 

503 
3,120 
3,980 

539 

385 

22,100 

-  ■.»».... 

12,900 

9,040 

8,130 

-.  —  i-jj 

4,970 
214,000 

.-j> 

30,900 
126,000 

245,000 

33,100 
17,000 

-    — j»„    . 

JWWTH  TOXK  or  mLK  BIVU  SXAB  KUBALL,  AI3XSTA. 

.  '.-I .!!.— In  NE.  i  oec.  11,  T.  1,  R  23  W.  fourth  meridian,  Alberta,  about  300 
jirrfa  alwve  road  croaBuig  at  Peter's  ranch,  18  miles  east  of  Kimball,  and  about 
.'  znles  north  of  international  boundary. 

'-■ii.si.Q*  AKKA. — 101  square  miles  (measured  on  topographic  maps). 

138  AVAn.ABi^. — January  1,  1913,  to  September  30,  1916.  July  21,  1909,  to 
rieir«iBb«r  31,  1912,  station  was  maintained  by  Irrigation  Branch,  Department 
•-:  -iiw  Interior,  Canada,  in  N£.  i  sec.  13,  T.  1,  R.  23  W.  fourth  meridian,  about  2 
zS.es  downstream;  May  8, 1911,  to  December  31,  1912,  station  was  maintained 
a  .Uexander  Dubiay's  ranch,  2  miles  south  of  international  boundary. 
-  L— Stevens  water-stage  recorder  on  left  bank,  inspected  by  William  Wheeler. 
.--H-^sGK  KEASOTtBifKNTS. — Made  by  wading  or  from  a  footbridge  700  feet  below 

s«e. 
-•<>>-n,  Ain>  coMTKOL. — ^Bed  of  the  stream  at  gage  and  principal  control  composed 
A  clay  and  mnall  boulders;  slightly  shifting.  Banks  high  and  not  subject  to  over- 
*  -•«  at  ocdinary  hi^  stages. 
T-icxss  ow  DiBCHABOB. — MaiJmum  stage  recorded  during  year,  due  to  ice  jams, 
T..^  feet  Febraary  17;  maximum  discharge,  405  aecond-feet  at  7  a.  m.  June  28 
ace  beig^t  4.06  feet  by  water-stage  recorder);  minimiim  stage  recorded,  1.97 
i»t  December  7;  minimum  discharge,  6.0  second-feet  February  12  (gage  height 
3.45  iaet,  stage-discharge  relation  affected  by  ice). 

1900-1916:  M^""""""  stage  recorded,  3.9  feet  (at  station  maintained  by  Canada; 
wee  paagimidi  on  "Records  available")  July  27,  28,  1909  (discharge,  591  aecond- 
!•«•  i;  minimum  stage,  1.97  feet  December  7,  1915;  minimum  discharge,  that  of 
Febraary  12,  1916. 
•  — Stage-discbaige  relation  seriously  affected  by  ice;  flow  estimated  from  discharge 
neaaoieinents,  temperature  records,  and  observer's  notes. 

'~!K!qo!fs. — The  St.  Mary  canal  intercepts  the  flow  of  several  small  streams  in 
>t.  Mary  basin  and  delivers  the  water  to  the  North  Fork  of  Milk  River.  Accord- 
ins:  to  engineeiB  of  the  United  States  Reclamation  Service,  approximately  1,528 
K^Meet  of  w»t«'  was  added  to  the  flow  of  North  Fork  of  Milk  River  above  the 
2%^x^  Btatton  from  this  source  during  1916. 

-•  -LATioif. — ^Nooe. 
rxAcr. — Stage-dischaige  relation  changed  during  periods  of  high  water  and  ice. 
Bating  cnrves  used  aa  foUows:  October  1  to  November  10,  well  defined  between 
24  and  100  aecond-feet;  April  26  to  May  24  and  June  27  to  August  19,  fairly  well 
-I«Sned  between  60  and  270  second-feet.  Mean  gage  height  for  October  1  to 
''.^ceniber  19,  April  6  to  May  16,  and  May  31  to  September  30  found  by  inspecting 
PKocder  graph.  Outside  staff  gage  read  once  daily  to  hundredths  January  1  to 
.Vpril  5  and  May  17-30.    No  gage  heights  obtained  December  20-31.    Daily 
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dischar^  ascertained  by  applying  daily  gage  height  to  rating  tables  except  for 
periods  during  which  stage-discharge  relation  was  affected  by  shifting  control 
or  ice.  Records  good. 
CooFEKATioN. — Station  maintained  in  cooperation  with  and  computations  made  by 
the  Irrigation  Branch,  Department  of  the  Interi(»',  Canada. 

Ditdiarge  metuuremmtt  of  North  Fork  of  Milk  River  near  Kimball,  Alberta,  during 
the  year  ending  Sept.  SO,  1916. 


Date. 

Oct. 

K 

Nov. 

11 

Dec. 

6 

7 

Z» 

Jan. 

11 

Kcb. 

11 

Mar. 

2 

I« 

Apr. 

6 

•& 

2B 

Mav 

24 

M 

luno 

1 

Made  by— 


V.  A.  Newhall".. 
W.  H.  Storey  o... 

....do 

....do 

....do 

...do 

V.  A.Newhall... 

....do 

S.  H.  Frame  <• 

....do 

...do 

W.A.Lamb 

Tut  tie  and  Lamb 

8.  H.  Frame 

....do 


Oaee 
height. 


Fert. 

2.34 
2.43 
2.06 
1.97 
2.02 
3.09 
3.57 
3.11 
2.45 
2.30 
2.07 
2.10 
2.45 
2.45 
2.S4 


Dis- 
charge. 


Sec.-fl. 

S4 

39 

56 

44 

40 

32 
6  5.5 

36 

91 

74 

58 

55 
106 

99 
180 


Date. 


June  11 

21 

27 

27 

2S 

July    19 

23 

Aug.  19 

Sept.    6 

6 

7 

7 

27 


Hadeby- 


A.  H.  Tuttle.. 
8.  H.  Frame.. 
A.  H.  Tuttle.. 
S.  H.  Frame.. 

...do 

W.A.Lamb.. 
8.  H.  Frame.. 
V.A.Newhall 
S.H.  Frame.. 

...do 

....do 

....do 

...do 

...do 


Oaee 
height. 


Fttt. 
2.90 
2.44 
2.50 
2.47 
3. 32 
2.23 
2.13 
2.38 
2.38 
2.28 
2.21 
2.27 
2. 19 
2.14 


Dis- 
charge. 


182 
103 
104 

lao 

267 
72 
62 
93 

101 
80 
71 
73 
59 
52 


o  Engineer  Irrigation  Branch,  Department  ot  Interior,  Canada. 


b  Discharge  estimated. 


DaHy  diteharge,  in  second-feet,  of  North  Fork  of  Milk  River  near  Kimball,  Alberta,  for 
the  year  ending  Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


ICar. 


Apr. 


Uay. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3 
4 
S 

« 
7, 
8 
9 
ID 

11 
12. 
13 
14 
15 

1«. 
17 
IS. 
19 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


59 
59 
89 
90 
86 

86 
89 
92 
78 
75 

80 
87 
81 
80 

87 

7« 

71 
67 
65 
65 

65 
«5 
65 
64 
64 

M 
65 
65 
66 
66 
65 


34 
34 
34 
33 
33 

33 
33 
33 
32 
32 

32 
32. 
32 
32 
31 

31 
31 
31 
30 
31 

32 
34 
35 
34 
33 

30 
29 
27 
25 
22 
20 


18.3 
16.6 
1S.0 
13.6 
12.0 

10.4 
9.0 
8.0 
7.0 

6.1 

5.5 

6 

10 

80 

150 

700 
600 

400 
300 

180 

170 
160 
150 
140 

lis 

80 
56 

45 
38 


36 
37 
40 
43 

46 

51 
64 
83 
104 

123 
144 
164 
189 
154 

91 

82 
68 
80 
102 

100 
76 
62 
54 
S3 

61 

68 
67 
48 
SO 
6S 


81 
80 
83 
63 
S7 

74 

80 
81 
90 
96 

90 
100 
103 
91 
73 

86 
85 
83 
81 
73 

66 
68 
65 
61 
68 

se 

128 
130 
55 
54 


74 
88 
74 
63 
62 

56 
55 
S3 
61 
47 

47 
S3 
65 
56 
50 

61 

61 
50 
49 
60 

48 
45 
70 
106 
166 

225 

178 
140 
168 
175 
99 


158 
145 
96 
84 
149 

169 
102 
88 
84 
148 

169 
101 
84 
82 
75 

73 

71 
68 
80 


100 
110 
126 
80 
90 

94 
108 
241 
214 
162 


102 
93 

96 
86 
78 

76 
74 
78 
78 
71 

64 
64 
66 
64 
60 

67 
64 
76 
74 
70 

64 
63 
68 
63 
66 

74 
104 
78 
61 
65 
55 


66 

56 
56 
57 
61 

68 

68 
64 
158 
137 

104 
83 

100 
95 
74 

70 
S3 
134 
93 
80 

80 
79 
77 
83 
86 

87 
83 
82 
83 

84 


78 
78 
170 
230 
123 

82 

70 
76 
72 
74 

67 
«3 

67 
79 
75 

70 
65 

«3 
81 
69 

59 
67 
67 
66 
60 

61 
68 
63 
62 
61 


NoTK.— Discharge  Mar.  14  to  Apr.  25,  May  25  to  June  26,  and  Aug.  25  to  Sept.  30,  computed  by  shifting- 
control  method.  Discharge  Nov.  11  to  Mar.  13,  estimated,  because  of  ice,  from  gage  heights,  disdiarge 
measurements,  and  weather  records.  Discharge  interpolated  Uay  26  and  29.  See  "Accuracy"  In  descrip- 
tion of  station. 
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■i.V  &dkar^  of  Narfk  Fork  of  MUk  River  near  Kimball,  Alberta,  for  the  year  ending 

Sept.  SO,  1916. 
[Dnlnaes  >i«>,  101  square  miles.] 


MiBth. 

Disdiarg*  in  seoond-feet. 

Runoff 
(total  In 
aen4eet). 

Madmum. 

MiTiiwmm . 

HMn. 

■  *r-, 

92 

<7 

68 

35 

700 

189 

130 

225 

241 

104 

158 

230 

59 
S2 
33 
20 
5.0 
36 
U 
45 
S8 
55 
68 
60 

73.4 
61.3 
39.0 
31.1 
U7 

IS.7 
82.4 
114 
71.9 
88.2 
75.6 

4,510 
3,050 
2,450 
1,910 
6,730 
4800 
4,740 
6,070 
8,780 
4,420 
6,120 
4,500 

-  «• 

--— ^ 

-1*7 

- 

a 

--.n     

?.^ia» , 

1W)«r 

TOO 

6.0 

74.8 

64,100 

TORT  BXUQTAF  OAXAL  VXAX  CHIirOOX.  XOKT. 

.—In  SE.  i  aec.  20,  T.  33  N.,  R.  18  K.,  at  highway  bridge  half  a  mile  below 
''*^*-T  of  canal  on  Milk  River  8  miles  west  of  Chinook,  in  Blaine  County. 
>;:ras  ^.tahj^buc. — June  21,  1903,  to  September  30,  1916. 
~^»— Vertical  sUiff  cm  downstream  side  of  first  bent  of  pUee  from  left  bank;  used 
Eace  1910;  read  by  E.  O.  Walters.    Gage  previously  used  was  a  vertical  staff, 
It  a  diSererat  datum,  at  the  highway  bridge  one-fourth  mile  downstream.    Both 
bcjd^  and  gage  were  washed  out  by  high  water  of  Juno,  1908,  and  new  gage 
via  installed  June  27,  1906,  at  a  different  datum,  within  a  few  feet  of  site  of  old 
B^e.    Discbaise  is  the  same  at  all  three  sites. 
--tXAasn  KKASVKSMKNTit. — iSadB  by  wading  at  section  about  30  feet  below  gage. 
liXXB.  AHD  CONTROL. — Channel  soil,  no  definite  control.    Some  backwater  is 
eattsed  by  a  check  weir  about  half  a  mile  below  gage,  and  by  aquatic  plants  that 
Eiaw  in  ttie  canal  during  summer.    The  water  is  muddy  and  deposits  silt.    Cur- 
Rst  nnifonnly  sluggish  at  low  stages. 
~T2JCT. — Stage-dischaige  relation  not  permanent;  affected  by  shifting  control, 
badkwater  fitom  checks  half  a  mile  below,  and  by  growth  of    aquatic  plants. 
Kadng  curvea  iQ>plicable  as  follows:  April  6  to  May  17,  well  defin^;  May  23  to 
<^me  lO,  and  June  16  to  July  1,  poorly  defined;  July  19  to  September  30,  fairly 
•wfU  defined.     Gage  read  to  quarter-tenths  once  daily.    Daily  discharge  ascer- 
cstoed  by  applying  gage  height  to  rating  tables  except  for  periods  during  which 
n^R  daacliaige  relation  was  affected  by  shifting  control.    Records  fair. 
T'^  waCO'  in  the  Fort  Belknap  canal  is  diverted  fron  the  north  bank  of  Milk  River 
-'.»  SE.  i  aec.  20,  T.  33  N.,  R.  18  E.,  to  irrigate  lands  on  the  north  side  of  the  river. 
-r  -i  that  diverted  is  used,  but  it  can  be  wasted  into  Lodge  Creek,  north  of  Chinook, 
below  the  head  gate.    Check  gates  erected  on  the  main  canal  to  divert 


-'  -r  into  tbe  laterals  oiten  back  the  water  for  long  distances.  As  the  gates  are  put  up 
--T a  inaf  variety  of  conditions  velocities  differ  widely  at  the  same  gage  height 
-■z  the  season. 

«^«e  witaiuremerUt  of  Fort  Belknap  canal  near  Ckinook,  Mont,,  during  the  year 

ending  Sept.  30, 1916. 
[Hade  by  A.  H.  Tattle.] 


Date. 


Jose  18- ' 


Oace 
b^t. 


Fed. 
2.12 
2.50 


Dto- 

oharge. 


35.9 
4ao 


Bate. 


July  19.. 
Au«.  16. 


Oage 
letght. 


Feet. 
1.65 
1.78 


Dls- 
charge. 


12.6 
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Daily  discharge,  in  second-feet,  of  Fort  Belknap  canal  near  Chinook,  Mont.,  for  (he  year 

ending  Sept.  30,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

22 
18 
18 
26 
26 

28 
26 
30 
30 
30 

35 
40 
41 
52 
4» 

41 

47 
58 
58 
68 

58 
64 
61 
58 
64 

38 
26 
33 
38 
40 

21 
11 
11 
11 
6.2 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
1.4 
1.4 
1.4 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 

13 
6.5 
6.5 

U 

13 
13 
13 
13 
13 

25 
25 
25 
25 
25 

21 

21 
9.5 
9.5 
9.5 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
SO.... 
31 

6.2 
18 
20 
22 
24 

26 
26 
28 
26 
26 

26 
26 
26 
26 
22 

49 
53 
63 
67 
65 

70 
63 
49 
46 
46 

46 
46 
38 
41 
41 
47 

39 
38 
35 
35 
43 

43 
38 
38 
38 
30 

30 
30 
30 
22 
22 

1.4 
1.4 
6.2 
8.0 
6.5 

6.5 
9.5 
9.5 

13 

17 

17 
9.5 
9.5 
9.5 

13 

13 

9.5 
13 
15 
17 
19 

14 

9.5 
9.5 
9.5 
11 

11 
13 
13 
13 
13 
13 

9.5 

2 

9.5 

3 

8.0 

4 

8.0 

6 

S.0 

6 

8.0 

7 

8.0 

8 

8.0 

9 

8.0 

10 

8.0 

11 

8.0 

12 

8.0 

13 

8.0 

14 

8.0 

15 

8.0 

Note.— Head  gates  opened  Apr.  16.    Discliarge  May  18-22,  June  11-15,  and  July  3-18  computed  by 
shi(ting'«introl  method. 

Monthly  discharge  of  Fort  Belknap  cancU  near  Chinook,  Mont.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 


Discharge  In  serond-feet. 


MttT^iiTmm    Minimum.      Mean, 


Run-off 
(total  in 
acro-iMt). 


April  16-30. 

liay 

June 

July 

August 

September.. 


6.2 

18 

22 
1.4 
6.5 
8.0 


23.1 
41.9 
41.8 
7.56 
12.4 
12.8 


687 

2,580 

3,490 

MS 

702 

na 


The  period. 


7,750 


BATTLE  CREEK  ITEAS  CHUTOOK,  IIOKT. 

Location. — In  sec.  3,  T.  33  N.,  R.  19  E.,  500  feet  above  new  highway  bridge  about  4J 
miles  north  of  Chinook,  in  Blaine  County. 

Drainaob  area. — Not  measured. 

Records  available.— April  22, 1905,  to  September  30,  1916. 

Gage. — Low-water  gage  is  overhanging  chain  on  the  left  bank,  near  the  house  of 
R.  6.  Snedecor  and  500  feet  above  the  highway  bridge;  high-water  gage  is  vertical 
staff  at  same  point.    Gages  read  by  Mrs.  R.  B.  Snedecor. 

DiscnARQE  MEASUREMENTS.— Made  by  wading  or  from  the  highway  bridge. 

Channel  and  control. — Bed  of  stream  gravel  and  sand.  Banks  high;  not  subject 
to  overflow.  Low-water  control  is  a  sand  bar  below  the  gage;  no  definite  point  of 
control  at  high  water. 

Exchange  of  discharge. — Maximum  stage  recorded  during  year,  11.50  feet  at  5 
p.  m.  March  28  (discharge,  determined  from  extension  of  rating  curve,  3,860 
second-feet);  minimum  stage  recorded,  0.8  foot  October  1-2,  26-28,  1915  (dis- 
charge, 23  second-feet). 

1905-1916:  Maximum  stage  recorded,  12.60  feet,  June  8, 1906  (discharge,  4,600 
second-feet);  no  How  September  3  to  October  22,  1905;  July  8  to  November  20, 
1908;  June  21  to  end  of  year,  1910;  July  22  to  September  3,  1911;  September 
7-23,  1913;  July  14  to  October  4,  1914. 

Ice. — Discharge  relation  seriously  affected  by  ice.  ObservationB  discontinued  during 
the  winter. 
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'r-itnoss. — Fifteen  ditches  divert  water  from  this  creek  in  Canfula  before  it  crosses 
:Vie  boundary  line.  Three  canals,  which  divert  in  the  aggr^ate  about  20  second- 
'.■^i.  take  oat  above  the  station  in  the  United  States.  Several  small  pumping 
ij^jiis,  which  supply  water  for  irrigating  the  bottom  land  along  the  valley,  also 
cpaate  above  the  station.  Below  the  station  Matheson  and  Cook  canals  divert 
n^cr  (see  pp.  88, 88)  for  irrigating  land  in  Milk  River  Valley  near  the  mouth 
-I  Battle  Creek. 

!:•  TiAiioM. — None. 

'  lATT. — Stage-diacharge  relation  not  permanent;  seriously  affected  by  ice 
Xovanber  21  to  March  12.  Two  rating  carves  used,  one  applicable  Octobo*  1  to 
November  20,  March  13  to  April  14,  and  June  4  to  September  30,  well  defined 
below  700  second-feet  and  poorly  defined  above;  the  other,  applicable  April  24 
U>  Jane  3,  well  defined  between  40  and  700  second-feet.  Gage  read  to  hundredths 
trice  daily.  Daily  dischaige  ascertained  by  applying  mean  daily  gage  height  to 
nnng  tables,  except  for  periods  during  which  stage-discharge  relation  was 
Verted  by  shifting  control,  for  which  periods  records  are  fair.  Records  obtained 
Sv  we  ot  rating  tables  good. 

'-  -  '-r-x  THOigurementt  of  Battle  Crtek  near  Chinook,  Mont.,  during  the  year  ending' 

Sept.  SO,  1916. 


■'-■-                Madn  by— 

oagnt. 

char(B. 

Date. 

Uad«by— 

Oaee 
helSht. 

obarse. 

•  :3    ji.H.  Tattle.. 

rut. 

X05 
1.C2 
1.38 
4.22 
1.40 

102 
71 

837 
88 

Jnly  as 
Aug.U 

Sept.  10 

A.  H.  Tuttl« 

Feet. 
1.28 
1.4S 
1.04 
1.08 

"-i^- 

J»   do 

'.-.    4   do 

>  do 

do 

do 

Wm,  *,  T/smb 

«6 

48.1 

47.0 

-  ^*          &o         . 

iitc^arve,  tn  teetmd-feet,  of  BattU  Creek  near  Chinook,  Mont.,  for  the  year  ending 

Sept.  30,  1916. 


D»y. 

Oct. 

Not. 

Ifsr. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

23 
23 
24 
25 
2S 

2S 
2S 

25 
25 
25 

28 
10 
32 
32 
S2 

82 
32 
82 
34 
S4 

34 
37 
(7 
81 
37 

28 
38 
28 
25 
35 
25 

25 
25 
-    25 
25 
25 

28 
28 
28 

28 
28 

28 
28 
28 
28 
28 

28 
28 
28 
28 
28 

[, 

■"2,"ifl6' 

1,350 
1,350 

1,870 

I^IW 

780 

341 

480 

2,190 
3,220 
2,780 
1,830 
1,510 

1,830 
3,230 
3,720 
3,780 
2  730 
i;830 

1,350 

1,230 

840 

485 

31S 

345 
218 
188 
181 
165 

150 
173 
185 
185 
157 

168 
156 
140 
137 
130 

128 
130 
113 
103 
87 

86 
78 
73 
73 
73 

78 
78 
78 

68 
68 

68 
68 
68 

88 

68 
88 
68 
68 

68 
68 
62 
62 
67 

67 
67 
67 
62 
123 

3/6 
670 
640 
502 
876 
845 

654 

740 
820 
515 
364 

287 
255 

226 
319 
575 

255 

190 
181 
216 
460 

435 
287 
235 
181 
173 

158 
150 
143 
136 
129 

129 
150 
136 
136 
185 

235 
158 
207 
870 
255 

875 
645 
216 
158 
122 

109 
85 
83 
91 

85 

74 
68 
68 
216 
228 

160 
122 
103 
97 
80 

74 
74 
74 
80 
85 
122 

109 
74 
69 
SO 
47 

47 
43 

41 
80 
97 

85 
80 
80 
80 
85 

74 
83 
68 
61 
48 

46 
44 
41 
40 
44 

47 
46 
44 
41 
40 
42 

48 

46 

'.    .     

48 
51 

, 

48 

44 

47 

47 

46 

47 

47 

44 

, 

38 

37 

36 

34 

33 

32 

32 

, 

32 

82 

J        

33 

32 

32 

•. 

33 

34 

'•  1  —OttebartB  Apr.  16-23  datannliied  by  shifUncooatrol  mstbod. 


No  gage  readings  obtained 


Digitized  by 


Google 
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Monthly  diteharge  of  Battle  Creek  near  CMnool,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


Konth. 


Discharge  In  second-feet. 


Mnylmnin      Mifiimnm         ICcAU, 


Run-off 
(total  in 
acce-ieet). 


October 

November  1-aO 
March  13-31... 

AprU 

May 

June 

July 

August 

September 


37 

28 

3,720 

1,350 

845 

920 

870 

109 

51 


23 
25 

341 
73 
67 

129 
63 
40 
32 


28.2 
27.2 
1,930 

260 

166 

294 

180 
68.9 
39.8 


1,730 
1,0» 
72,700 
14,«» 
10,100 
17,  MO 

n,ioo 
8,<no 

2,37D 


COOK  OAITAL  KKAB  OHIirOOK,  HOST. 

Location. — In  N.  \  sec.  30,  T.  33  N.,  R.  20  E.,  about  half  a  mile  above  small  wooden 
highway  bridge  on  road  running  parallel  to  Great  Northern  Railway,  half  a 
mile  below  beadgates,  and  3  miles  east  of  Chinook,  in  Blaine  County. 

Rboobd8  availablii. — April  10, 1905,  to  September  30, 1916  (irrigation  season  only). 

Gaoe. — Vertical  stafi  on  left  bank,  about  1,000  feet  above  point  at  which  canal  turns 
and  runs  parallel  with  the  road;  read  by  Adam  Jamison. 

DiscBABOB  MEASUiiEifENTS. — Made  by  wading  whiere  canal  passes  under  the  Great 
Northern  Railway. 

Channel  and  cootbol. — Channel  of  earth;  no  well-defined  control.  Weeds  grow- 
along  the  bottom,  causing  backwater.  Canal  infested  with  beavers,  whose  dams 
are  liable  to  cause  backwater. 

AocvRACT. — Stage-discharge  relation  not  permanent,  affected  by  shifting  control 
and  aquatic  growth  in  channel.  Gage  read  to  hundredths  once  daily.  Daily 
discharge  obtained  by  shifting-control  method  throughout  season.  Standard 
rating  curve  fairly  well  defined  below  30  second-feet.    Records  fair. 

Cook  Canal  diverts  water  from  Battle  Creek  in  SE.  J  sec.  19,  T.  33  N.,  R.  20  E.,  to 
irrigate  lands  in  Milk  River  valley  on  south  side  of  river.  Canal  crosses  Milk  River 
in  a  flume.  Water  can  be  wasted  into  Milk  River  at  this  flume,  which  is  about  2  miles 
below  the  gage.  Little  water  is  returned  to  the  stream  intentionally,  but  the  flume 
often  acts  as  a  throttle  when  too  much  water  is  turned  in  at  the  headgate. 

Discharge  meaturements  of  Cook  canal  near  Chinook,  Mont.,  during  the  year  ending 

Sept.  30,  1916. 

lUade  by  A.  H.  Tuttie.] 


Date. 

he^t. 

Dis- 
charge. 

Date. 

Oago 
height. 

DIs. 
charge. 

Date. 

Oage 
heigbt. 

Dto-  ■ 
charge. 

Apr.  14 

Feet. 

Ste.-ft. 
Dry. 
15.6 
2S.1 

May  28 

Feet. 
1.44 
3.15 

21.3 

Ftet. 
8.16 
1.90 

ate.-ft., 
21.6 

May  3 

2.37 
3.30 

June  16 

July  19 

14.;.:::;;: 
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Dailv  ditehargt,  in  ucond-feet,  of  Cook  canal  near  Chinook,  Manl.,  for  the  year  ending 

Sept.  SO,  1916. 


D»T. 

Mar. 

Apr. 

May. 

lune. 

Jaly. 

Aug. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

I 

28 
1« 
15 
16 
28 

32 
30 
28 
28 
28 

24 
23 
24 
28 
25 

28 

28 
35 

6.4 
10 

11 
7.2 
6.5 
6.5 
6.5 

7.5 
13 
14 

18 
12 

1» 
21 
21 
21 
16 

13 
9.9 

6.8 
4.4 
2.8 

1.8 
4.6 
3.8 
2.0 
1.5 

3.1 
3.0 
3.1 
4.3 
4.6 

4.3 

3.8 

2.2 

.5 

.5 

.5 

16 

26 
25 
2,5 
26 
26 

28 
28 
28 
28 
22 

16 

10 
3.1 
1.3 
1.1 

20 

21 
18 
15 

IS 
25 

21 
211 
28 
32 
30 

29 
27 
25 
23 
20 

1.3 
1.2 
1.1 
7.3 
5.5 

3.1 
2.6 
3.5 
4.5 
2.5 

2.2 
21 
1.8 
1.2 
.9 
3.3 

>.... 

17 

1.... 

18 

19 

20 

21 

22 

• 

23    ... 

a 

24 

13 

16 

31 
32 
30 
28 

28 

10 

25 

U... 

26 

n 

27.... 
28.... 
29.... 
30.... 
31.... 

18 
33 
19 
9 
2 

u 

M.... 

14.... 

Non.— Head  pttas  open  liar.  37  to  Apr.  1  and  Apr.  34  to  Aug.  11. 
Uonthly  ditcharge  of  Coot  eonal  near  Chinook,  Mont. ,  for  the  year  ending  Sept.  SO,  1916. 


Ifooth. 

Discbarge  In  second-feet. 

Run-off 
(total  in 
acre-feel). 

WftylmpTT^ 

3 
0 
1.1 

2.8 
.9 
.5 

Mean. 

■■Th  17-tl 

33 
33 
32 
35 
31 
4.« 

16.3 
5.93 
22.1 
17.9 
6.  IS 
2.72 

161 

4_a    

353 

5C::::: :;;        :          . 

1,360 

1,070 

880 

JK..""  !"..".... 

SR::;::::::::.::::;:::::::;::::::;::::::;:;::::::::::: 

Appall- 11.... 

59 

Ttepsiod. 

3,380 

MATHXSON  CAHAL  SSAK  CHOTOOE,  KOHT. 

Location.— In  NW.  i  sec.  29,  T.  33  N.,  R.  20  E.,  at  highway  bridge  over  head  gate  of 

canal,  one-fourth  mile  north  of  main  road,  and  3}  milee  east  of  Chinook,  in  Blaine 

County. 
Rbcords  available. — April  10, 1905,  to  September  30, 1916  (irrigation  aeaaonsonly). 
Gaob. — Vertical  staff  nailed  to  a  post  on  the  right  bank,  about  10  feet  below  head  gate 

of  canal;  read  by  Adam  Jamison. 
DiBCBABOE  MEAsnsKicsins. — Made  by  wading  below  gage. 
Channel  and  control. — Bed  of  the  canal  is  mud.    No  definite  point  of  control. 

Weeds  grow  in  the  bottom  of  the  canal  during  the  summer  months. 
Rboitlation. — Flow  regulated  by  head  gate;  depends  also  on  height  of  diversion 

dam.    The  dam  was  washed  out  in  June,  1916,  and  was  not  replaced. 
AocuRACT. — Stage-discharge  relation  probably  permanent  during  June  and  July, 

1916.    Bating  curves  poorly  defined.    Gage  read  to  hundredths  once  daily. 

Daily  discharge  ascertained  by  applying  gage  height  to  rating  table.    Records 

poor. 

Uatheeon  canal  diverta  water  from  Battle  Creek  for  the  irrigation  of  lands  on  the 
north  side  of  Milk  River  valley.    Water  can  be  wasted  into  a  small  tributary  of  MUk 
River.    Practically  all  water  diverted  during  1916  was  merely  overflow  from  Battle 
Creek  during  the  high  stages. 
The  following  dischaige  measurement  was  made  by  A.  H.  Tuttle: 
June  16, 1916:  Gage  height,  3.50  feet;  discharge,  0.9  second-foot. 
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SXTBFACE  WATEB  StTFFLY,  1916,  FAST  VI. 


DaHy  diidmrge,  in  teeond-fttt,  of  Mathe$on  tonal  near  ChbuxA,  Mont.,  for  the  year  endin  4 

Sept.  SO,  1916. 


Day. 

Har. 

Jane. 

Jnly. 

Ang. 

D«r. 

Kbr. 

Tana. 

July. 

Aug. 

1 

<.8 
8.9 
1L7 
6.7 
.6 

.0 
.0 
.0 

Le 

L7 

.6 

.6 

.S 

9.8 

3.3 

12.7 
2.7 
2.2 
1.7 
1.8 

1.4 

12 

LI 

.5 

.0 

.0 
.0 
.0 
.0 
.0 

l.< 

18 

:§ 
.0 
.0 

CO 

&1 

n 

l:S 

S.7 
7.2 

S.5 
8.5 
5.9 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.7 
.8 
LI 
2.3 
LO 

2 

17 

g 

18 

4 

19 

t 

20 

6 

21 

7 

23 

8 

23 

9    

2( 

10 

25 

11 

2t 

la    

» 

3.3 
4.8 
1.8 

13 

38 

14 

29 

U 

30 

31 

• 

Note.— Canal  dry  Apr.  1  to  May  31, 1916,  Jane  7, 8, 17-19,  Jaly  10-38,  and  Ang.  3  to  Sept.  30.  1918.    Water 
Inaanal  represents  overflow  from  Battle  Creek  through  gates,  as  canal  was  not  used  tor  inigabCD  during  lois. 


Monthly  diicharge  of  Matheton  eanal  near  Chinook,  Mont.,  for  the  year 

1916. 


Sept.  SO, 


Uonth. 

Ron-off 
(total  In 
aere-fset). 

* 

lUDllSIIXUa 

Uean. 

Ifarrh27-31 

4.3 

1L7 
12.7 

0 

0 
0 

2.80 
4.00 
LOB 

22  8 

243 

July 

63  3 

PABADUDE  VAIXST  CAHAL  XXAS  OHOTOOK,  IIOHT. 

Location.— In  SW.  i  eec.  35,  T.  33  N.,  B.  20  £.,  about  300  feet  below  inUke  on  Milk 
River,  near  house  of  Rudolph  Friede,  6  milee  southeast  of  Chinook,  in  Blaine 
County. 

Recobdb  available.— June,  1903,  to  September  30, 1916. 

Gaoe. — Vertical  staS  on  left  bank,  300  feet  below  head  gate  and  30  feet  belotr  Cook 
canal  flume  over  Paradise  Valley  canal;  read  by  Rudolph  Friede,  ditch  rider. 

DiBCHAsoB  MKAsnaKMEMTs. — ^Mado  by  wading. 

Channel  and  contbol. — Bed  of  canal  earth;  silt  is  deposited  during  the  irrigation 
season.  Weeds  grow  in  the  bottom  of  the  canal  during  the  summer  months.  A 
large  slough  into  which  the  canal  flows,  a  few  hundred  feet  below  the  gage,  may 
affect  results,  the  height  of  the  water  in  the  slough  possibly  affecting  the  slope  of 
the  water  surface  at  the  gage. 

Regulation. — ^Flow  partly  regulated  by  intake  gates  which  are  low  and  permit  over- 
flow from  river  at  high  stages. 

AoctJRACY. — StagOKlischaige  relation  not  permanent,  owing  to  silting  up  of  canal  by 
mud  from  river.  Dischaige  measurements  subject  to  some  error  due  to  difficulty 
in  accurately  detomining  the  depth  on  account  of  soft  mud  in  bottom.  Rating 
curves  fairly  well  defined  April  26  to  May  6,  May  23  to  July  7,  and  July  19-31. 
Gage  read  to  hundredths  twice  daily.  Dischaige  ascertained  by  applying  mean 
gage  height  to  rating  tables  or,  for  intervals  between  curves,  by  Bhifting-Kxmtiot 
method.  Records  fair. 
Paradise  Valley  canal  diverts  water  from  the  south  bank  of  Milk  River  in  the  S  W.  J 

sec.  35,  T.  33  N.,  R.  20  E.,  for  irrigation  of  lands  on  south  side  of  river.     No  water  is 

returned  to  the  river. 
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of  Paradiie  Valley  eanal  near  Ckmook,  Mont.,  during  the  year 
tndutg  Sept.  30, 1916. 

(KbdiB  bjr  A.  H.  Tattle.] 


IMi. 

a. 

Dto- 
dMice. 

Bate. 

hci^t. 

Dfe- 
OtUOSB. 

Date. 

h^t. 

Dls- 
charge. 

ir  M 

""i.M' 

I.T8 

7.8 

MfTff 

J>M. 
a.  17 
1.S4 

4.8 

JidTlS 

net. 
3.00 

"f: 

rmy>|K, 

AugU 

(I) 

il 

•Dry. 

'..  Stdmrge,  in  Mteond-feet,  of  ParadUe  Valley  eanal  near  Ckmook,  Mont.,  for  the  year 
ending  Sept.  SO,  1916. 


Tif. 

Apr. 

May. 

Jane. 

July. 

Day. 

Apr. 

May. 

June. 

July. 

.-#—.. 

9.7 
0.9 
6.S 
5.8 
5.6 

M 

4.4 

e.0 

«.3 

a.t 
•.1 

7.3 
8.0 
7.5 
7.3 

10.  S 
ILO 
11.3 
UiS 
8.9 

8.« 
9.3 
8.0 
8.9 
8.9 

7.8 
7.7 
7.0 
7.4 
8.0 

3.S 
3.7 
4.1 
4.2 
3.» 

3.0 
3.1 
1.3 
1.0 
.8 

.7 
.3 
.1 
.0 
.1 

M 

7.2 
7.6 
7.8 
7.9 
8.8 

7.8 
7.8 
7.0 
8.3 
9.1 

11.7 
7.8 

10.3 
8.4 

10.0 

ia3 

4.8 
3.8 
2.9 
3.1 
L5 

2.0 
1.1 
3.0 
3.9 
3.3 

2.2 
2.8 
3.0 
5.0 
.  3.8 

0.0 

17 

.0 

18 

.0 

( .. 

19 

30 



58 
1.5 

. 

Jl 

.0 

• 

33  

.0 

, 

.. 

33 

.0 

34 

.0 

3S 

.0 

30 

0.4 
7.6 
6.9 
0.7 
8.3 

.0 

37 

2.9 

1 

38 

4.3 

30 

.0 

30 

.0 

n 

.0 

1 

''.  rv-No  now  before  April  20  and  after  Jnly  31. 

i  .'i.'v  tStdtarge  of  Paradiee  Valley  eanal  near  Chinook,  Mont.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Discharge  in  secondJeet. 

Run-off 
(total  In 
acre-leet). 

Mailinnin. 

*"^'ntnmin  t 

Uean. 

-.JlW 

8.2 

0.4 

6.96 
7.46 
6.94 
1.38 

69 

V.       ,. 

11. 7                4. 4 

459 

->,                                 , 

11.2 
6.8 

1.1 
.0 

363 

_. 

85 

Tbe  period 

956 

WART.mf  CAVAI.  irXAS  ZT7XI0H,  KOHT. 

>  <ino!r.— In  SW.  )  sec.  33,  T.  33  N.,  B.  21  E.,  600  feet  belov  head  gates  of  caiial 

H  milea  soutlieMt  of  Zurich,  in  Blaue  County, 
i.i'oua  AVAILABLE. — June,  1903,  to  September  30, 1916. 
"»,t.— Vertical  staff  nailed  to  tree  on  right  bank  about  600  feet  beloir  head  gates; 

RadbyB.  E.  Hemphill. 
^'liCHAieK  MKAauRBMBNTB. — ^Made  by  wading. 
'U<cxBLAHD  c^NTBoi.. — Bed  of  canal  is  mud.    No  definite  point  of  control. 

Checks  sevend  miles  below  the  gage  may  cause  soma  backwater  at  the  higher 

■tigeB.    Weeds  growing  in  the  canal  during  the  irrigation  season  also  cause  back- 

nttt,  and  much  silt  is  deposited. 
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SUBFACE  WATBB  SVPPLT,  1016,  PABT  VI. 


REaULATiON. — ^Flow  repilated  by  head  gate  500  feet  above  gage. 

AccuBACT. — Stage-diacbaige  relation  fairly  pemument  except  for  period  April  7  tc 
May  14.  Fairly  well  defined  rating  curve  used,  applicable  March  31  to  April  26 
and  May  13  to  July  8.  Gage  read  to  quarter-tenths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  hei^t  to  tating  table;  Bhifting-control 
method  used  AprU  27  to  May  12.    Recuids  fair. 

Harlem  canal  diverts  water  from  north  bank  of  Milk  River  in  the  SW.  )  sec.  33,  T. 
33  N. ,  R.  21  E.,  for  irrigation  of  lands  on  north  side  of  river  near  Harlem.  Water  can 
be  wasted  into  Milk  River,  but  most  of  that  diverted  is  used. 

Diteharge  meatwremmU  of  Harlem  canal  near  Zurich,  Uonl.,  during  the  year  ending 

Sept.  SO,  1916. 

(Made  by  A.  H.  Tattle.] 


IMe. 

TaS^t. 

DIs- 
diaige. 

Date. 

Oaee 
bdght. 

DIs- 
diarge. 

mf.:: 

retL 
S.2S 

3.ao 

57 

'  May  14. 
,  June  18. 

»  Fut. 
3.34 
3.48 

8ec.-ft. 
47.3 

34.7 

Daily  discharge,  in  second-feet,  of  Harlem  canal  near 

Sept.  SO,  1916. 

Zurich,  Mont 

.,for  the  year  ending 

Vuy. 

liar. 

Apr. 

Mar. 

Tune. 

July. 

Day. 

Mar. 

Apr. 

May. 

lone. 

July. 

1 

8.9 

at 

30 
U 
20 

ao 

S3 
30 
37 
3S 

30 
S3 
S4 
St 
41 

S5 

•1 
S7 
67 
» 

E8 
M 
SS 
44 
44 

10 
4« 
4S 

4S 
4S 

40 
40 
40 
40 
43 

33 
0 
30 
S3 
S4 

33 
33 
83 
83 
31 

S.3 
4.0 
3.8 
3.8 
3.3 

8.8 
3.0 
2.4 

18 

40 
48 
80 
SB 

49 

48 
48 
60 
61 
44 

S8 
47 
60 
64 
63 

48 
48 
48 
48 
63 

68 

49 
61 
63 
44 

37 
38 
38 
31 
32 
38 

38 
3.3 
3.3 

10 
9.8 

9.8 
9.1 
9.4 
9.8 

&8 

8.9 
8.7 
6.9 
8.3 
8.6 

a 

17 

s 

18 

4 

19 

s 

30. 

e 

21 

7 

22 

8 

23 

9 

34 

10. 

35 

U 

as 

12 

27 

U 

38 

14 

30 

IS 

30 

31 

8.3 

Note.— Heed  cites  opened  Mar.  31  and  dosed  July  8. 
ManMy  discharge  of  Harlem  canal  near  Zitrirh,  Mont.,  for  the  year  ending  Sept.  SO,  1918. 


Month. 

Dbdiarge  In  seocod-feet. 

Run-off 
(total  in 
aere-tMt). 

BiHTflHiiiti^. 

iM  ifi'^ff  nm  - 

Mean. 

April 

80 
81 
43 
6.3 

8.9 
31 

.0 
3.4 

38.7 
48.1 
21.0 
3.82 

3,300 

M«.;"::::::::::::: ::::::;:;: ;:;::::;;:;::; 

3,960 

1,2S0 

July  14 .'. 

67 

8,580 
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AOnOT  DITCH  aXAB  HA«T.Wf.  MOVT. 

:  OTWN.— In  KW.  i  SW.  i  sec.  33,  T.  32  N.,  R.  23  E.,  at  spiUwsy  about  1,000  feet 
VjoT  highwmy  bridge,  and  about  half  a  mile  below  head  gates,  on  Fort  Belknap 
Seswatkm,  4  milea  aoath  of  Hariem,  in  Blaine  Ckmnty. 

Ie'obm  ATAHJLBUK. — Joly  14,  1906,  to  September  30,  1916.  (Irrigation  seasona 
<-nlT.) 

7  •  -■!.— Vertical  staff  on  right  bank,  on  downstream  side  of  the  dieck  at  the  spillway. 
Bead  by  Phil  H.  Uanion. 

'^^-aAXQB  MKAsiusKif ENT8.— Made  from  highway  bridge  1,000  feet  above  the  gage 

hlwel  and  contkol. — ^Bed  of  ditch  is  mud  and  is  subject  to  sudden  changes 
fth^a  hcsd  on  ditch  is  changed.  A  check  about  a  mile  below  causes  conaidetable 
ViM±«ster,  which  varies  with  the  quantity  of  water  diverted. 

~ !  inxnoK. — Flow  r^ulated  at  intake  by  head  gates. 

i  -TSACT. — Stage-diachaige  relation  affected  by  changes  in  channel  and  operation 
d  check  1  mfle  below.  Rating  curves  used  as  foUows:  April  6  to  May  6,  and 
jTme  5  to  July  4,  well  defined  between  18  and  110  second-feet;  May  6-19,  fairly 
««rO  defined.  Gage  read  to  hundredths  twice  daily.  Daily  dischaige  ascer- 
tuned  by  applying  gage  height  to  rating  table  except  for  period  during  which 
■aee-diBduage  relation  was  affected  by  shifting  control.  Records  good  for 
peiiod  April  6  to  May  5;  fair  for  other  periods. 

iiracy  ditdt  takes  water  from  the  south  bank  of  Milk  River  in  sec.  32,  T.  32  N., 
~.  S  E.,  for  the  irrigation  of  lands  on  the  Fort  Belknap  Indian  Reservation. 
'i-.t  not  required  for  irrigation  can  be  wasted  into  White  Bear  Creek,  about  12 
:.-«  below  head  gate.  The  canal  has  been  given  a  prior  right  by  court  decrees  to  125 
— '  :^-feet  of  the  water  of  Milk  River  and  tributaries  above  the  point  of  diversion. 


I:ri.jry€  wuoMtremenU  of  Agency 

ditdi  near  Harlem,  Mont.,  during  the  year 
Se^.  SO,  1916. 

ending 

:«..  !         itotoby- 

a 

ehaigt. 

Dmte. 

Hade  by- 

bd^t. 

Dto- 

•  -    3    Tnttto  aad  Ibnion*... 
tj'  li*   A  H  Tnttle 

3.98 
4.1« 
3.SS 
5.10 

5ee.yt. 
M 
44 

51 
110 

Jma  4 
31 
n 

Jol/    1 

Phil.  H.  Harrloo 

TuttlsandHarrlOD.... 

Marrion  and  Tatle 

Pbll.  H.  Marrton 

Feet. 
4.  IS 
4.96 
4.98 
3.10 

03 
98 

^1     FlilL  H.  Bbfrion. ...... 

r  .....do 

99 
21.8 

,  Unttcd  States  Indtan  Serrloe. 


*  Cheek  gate  In  place  one  mile  below. 


'"^f  ihMAar^ 

,  cn  aeeond-foet,  of  Agency  iHA  near  Harlem, 
Sept.  30, 1916. 

Mont 

,  for  the  year 

ending 

Day. 

Apr. 

MV. 

June. 

July. 

Day. 

Apr. 

M*y. 

Tone. 

July. 

, 

M 
» 

W 
W 
<0 

48 

n 

46 
53 
56 

58 

57 
53 
46 
46 

86 
62 
63 
63 
0 

0 
78 
84 
86 
86 

22 

1 
1 
0 

16 

so 

55 
47 
43 
0 

0 
66 
67 
7} 
80 

63 
63 
57 
57 
57 

47 
47 
45 
44 

64 

SO 
57 
64 
70 
73 

78 
106 
128 
08 
86 
03 

0 
0 
0 
0 
90 

94 
96 
90 
96 
83 

90 
90 
08 
94 
62 

17 

•. 

18 

19 

20 

78 
75 
70 
87 
61 

5S 
47 

a 

21 

.......  . 

22 

-  -. 

23 

......... 

34 

25 

26 ; 

37 

*" 

38 

'    ' 

30 

30 

31 

<-rt.    Ha)  6-19  gacB  belgbta  alleeted  by  baekvater  from  ofaeek  aboat  a  mile  below  gage;  discharge 
-rsiaed  tmn  earn  through  one  meoaurement  made  during  this  period.    Discharge  May  20  to  June  4 


by  aiilftfaig'«aiitrol  method.    No  flow  In  canal  belore  Apr.  6,  on  Apr.  3b.21,  June  5-6  and 
'- a.  Mid  aOer  July  3. 
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MontUg  ditAaye  o/Afenqf  dUA  near  Harlem,  Mont.,  for  Ae  year  ending  Sept.  SO,  1916. 


Ueotli. 

DlMkBf*  ti  aooAtat. 

Rnn-aff 
(total  In 
acre^ieet). 

ir.v4mnin 

Ifinh-n.. 

Vma. 

April  <-30. 

» 
U8 

22 

0 

44 
0 
0 

SS.9 
63.1 

a.s 

8.0 

2,770 

I&j 

S.SNO 

3,170 

Joljt-L 

48 

Tbe  period 

; 

9,870 

! 

' 

HOCK  CBZSX  >KAS  BIBBDAUI,  HOVT. 

Location.— In  sec.  10,  T.  31  N.,  R.  36  E.,  at  Ottenstror'B  ranch,  about  2  milee  bolow 
head  gates  of  Rock  Creek  catml  and  6  miles  northeast  of  Hinsdale,  in  Valley  County . 

Drainage  aska. — Nor  measured. 

Records  available. — ^April  19, 1912,  to  September  30, 1916.  From  July  5, 1905,  to 
December  31, 1907,  records  were  obtained  at  a  station  2  miles  upstream,  just  below 
the  diveredon  dam  of  the  Rock  Creek  catml.  Flow  at  these  two  points  is  practically 
the  same. 

Gaob. — Overhanging  chain  gage  and  staff  gage  on  the  left  bank,  back  of  John  Otten- 
stror's  house;  chain  gage  reads  to  16.0  feet;  staff  16.0-24.0  feet.  Gage  read  by 
Mrs.  John  Ottenstror. 

Discharge  measurements. — Made  by  wading  one-fourth  mile  below  the  gage  at 
low  and  medium  stages,  and  from  a  bridge  2  miles  below  at  high  stages. 

Channel  and  control. — ^The  water  at  the  gage  is  deep  and  sluggish  at  low  water. 
Control  is  a  gravel  bar  a  quarter  of  a  mile  below;  under  natural  canditions  it  shifts 
a  little  at  high  water.  Left  bank  is  high  and  not  subject  to  overflow  at  the  gage; 
rig^t  bank  fairly  high,  but  subject  to  overflow  at  flood  stages. 

Extremes  of  discharge.— Maximum  stage  rec(»ded  during  year,  20.6  feet  at  2  p.  m. 
April  13  (dischai^,  4,220  second-feet);  minimum  discharge,  3.7  8ec<Hid-feet, 
November  21, 1915.   Lower  flow  may  have  occurred  during  winter. 

1906-1907  and  1912-1916:  Maximum  stage  rec<»ded,  18.40  feet  June  9, 1906; 
measured  by  leveling  from  flood  marks  (discharge,  determined  from  extension 
of  rating  curve,  about  6,220  second-feet);  no  flow  April  14  to  May  2,  9-24,  and 
after  July  12,  1906;  after  September  28, 1907;  April  23^25,  27,  28,  30,  May  1,  2, 
and  4, 1913;  May  3,  5, 8, 10,  and  13, 1915. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter  months. 

Diversions. — ^There  is  no  storage,  but  the  n<Minal  summer  flow  is  appropriated  and 
used  during  the  irrigation  season. 

Rboulation. — ^None. 

Accuracy. — Stage-discharge  relation  seriously  affected  by  backwater  from  a  beaver 
dam  from  October  1  to  the  time  of  spring  flood,  which  carried  the  dam  away; 
discharge  for  this  period  not  determined;  stage-discharge  relation  for  other  periods 
fairly  permanent.  Two  rating  curves,  well  defined  at  low  and  fairly  well  defined 
at  high  stages,  were  used,  one  applicable  March  20  to  June  3,  the  other  June  18 
to  September  30.    Gage  read  to  nearest  half  tenths  once  daily.    Discharge  ascer- 

'  tained  by  applying  gage  height  to  rating  table;  shifting-control  method  used  June 
4-17.  Records  good  except  those  for  intermediate  stages,  which  are  fair,  owing  to 
possible  reversal  in  curve  between  7  and  18  feet. 
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Diteharge  meaKitrementa' of  Roek  Creek  near  HintdaU,  Mont.,  during  the  year  ending 

Sept.  SO,  1916. 


Data. 

Madaby- 

A. 

Dis- 
duuge. 

Date. 

M»d«by- 

he®. 

Dis- 
charge. 

Not.  2I> 

W.  A.Lamb 

FeH. 

e.70 

U.95 
S.06 
S.SO 

MTO 
10.2 

May  296 
lune  19 
July  25 
Aug.  21 

A.  H.  Tuttle 

Feet. 
6.50 

5.74 
6.65 
6.55 

Sec.-ft. 
175 

Apr.  ia» 

A.  H.  Tattle 

do 

do 

do 

24.0 

SO 

do. 

13.3 

3Iiy  IS 

«lo. 

7.4 

•  Stag»-discliaige  relation  gerioosly  affected  by  backwater  from  beaver  dam  on  control  600  feet  below 
pceandby  ice. 
>  Made  from  highway  bridge  I)  miles  below  gage. 

Dailg  ditcharge,  in  teamd-feet,  of  Rock  Creek  near  Hinsdale,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3,790 
3,790 
3,790 
2,600 
2,000 

1,600 
1,300 
1,060 
1.460 
2,300 

3,070 
.3,790 
4,160 
3,960 
3,600 

2,750 

2,000 

1,050 

860 

680 

560 
440 
350 
2!«0 
220 

180 
160 
130 
110 

88 



106 
144 
135 
116 
116 

97 
88 
79 
70 
70 

62 
62 
54 
54 
46 

26 
16 
11 
11 

U 

20 
20 
20 
20 

315 

1,380 
624 
397 
174 
174 
174 

154 

144 

106 
98 
77 

77 
75 
75 
74 
74 

91 

89 
77 
77 
66 

65 
63 
44 
25 
25 

31 
206 
696 
206 
173 

140 

118 

79 

1,350 

2,410 

1,720 

1,040 

350 

350 

350 

316 

294 

250 

1,180 

1,180 

294 
118 
98 
79 
70 

52 

19 
372 
206 

98 

70 
31 
14 
10 
14 

10 
10 
10 
10 

1,300 
640 

79 
61 
52 
26 
19 

19 
19 
19 
19 
40 

61 
38 
14 
10 
10 

10 
10 
10 
10 

8 

7 
7 
6 
6 
5 

4 
4 
4 
4 
4 
7 

7 

J. 

7 

3 

7 

4 

10 

5 

10 

« '.. 

10 

10 

S 

10 

9 .      . 

10 

10 

10 

11 

10 

12 

27 

n 

44 

14 

228 

IS 

119 

1« 

10 

17 

10 

W 

10 

19 

10 

10 

1,130 

1,750 

1,490 

1,240 

866 

600 

1,020 
1,780 
2,720 
2,780 
2,850 
3,200 

10 

21 

10 

22 

10 

23 

10 

24 

10 

XS 

10 

26 

10 

27 

10 

26 

10 

% 

10 

30 

10 

31 , 

Monthly  discharge  of  Rock  Creek  near  Hinsdale,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


Mooth. 

Discharge  in  second-feot. 

Run-olT 
(total  In 
acr«-feet). 

Maximum. 

Minimum. 

600 

11 
25 
10 
4 

7 

Mean. 

HaifliW-n 

3,200 
4,160 
1,380 
2,410 
1,720 
79 
228 

1.790 

1,730 

151 

233 

340 

19.0 

22.3 

42  fiOO 

tg?!v:::-::::;::::::;::;:::::::::::::::::::: :;:;:::: 

103,000 
9,2sn 
13  900 

Wy. 

20,900 

iSmm 

1  170 

Bipiaabcr 

l.-WO 

Tliepariod 

192, 000 
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POKCTTPim  CBSKK  AT  KABHUA,  KONT. 

Location.— In  NE.  J  Bee.  31,  T.  28  N.,  R.  42  E.,  500  feet  above  ford,  ODe-fourth  mile 
above  highway  bridge,  three-eighths  of  a  mile  north  of  Nashua,  in  Valley  Ck>unty. 

Drainagb  area. — Not  measured. 

Records  available. — July  11,  1908,  to  September  30, 1916. 

Gage.— Vertical  staff  in  three  sections  nailed  to  trees  on  the  left  bank.  Read  by 
Rosie  Brocksmith. 

DiscHAROB  measurements. — Made  by  wading  near  gage,  or  from  bridge  one-fourth 
mile  below. 

Channel  and  control.— Bed  of  the  stream  is  of  mud.  Slight  gravel  bar  forms  the 
control  at  low  stages,  but  as  the  creek  rises  the  bar  is  soon  drowned  out  and  the 
control  becomes  indefinite. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  18.0  feet,  A|Mil 
11 ;  measured  by  leveling  from  flood  marks  (discharge,  determined  from  exten- 
sion of  rating  curve  2,700  second-feet) ;  minimum  stage  recorded,  3.0  feet,  August 
19  (discharge  zero). 

1909-1916:  Maximum  stage  recorded  April  11,  1916;  channel  reported  dry, 
August  18  to  September  4, 1909;  May  27  to  June  7,  July  12-29,  1910;  June  21  to 
September  5,  1911;  August  1-31,  1913;  August  19,  1916. 

Ice. — Stiige-discharge  relation  seriously  affected  by  ice.  Discharge  very  small. 
Observations  discontinued  during  winter  months. 

Diversions. — None  during  1916.  A  United  States  Reclamation  Service  canal,  which 
will  divert  the  entire  flow  during  the  irrigation  season,  ie  practically  completed. 

Regulation. — None  developed.  A  United  States  Reclamation  Service  reservoir  on 
the  middle  fork  of  stream  will  partly  regulate  flood  flow. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  shifting  control 
and  by  ice.  Rating  curves  used  as  follows:  October  1  to  December  9,  well 
defined  between  1  second-foot  and  220  second-feet;  March  21  to  September  30, 
well  defined  below  60  second-feet  and  fairly  well  defined  between  60  and  1,000 
second-feet.  Gage  read  to  tenths  once  daily  except  December  10  to  March  20, 
when  stage-discharge  relation  was  affected  by  ice.  Daily  discharge  ascertained 
by  applying  gage  height  to  rating  table.  Records  good  for  medium  and  poor 
for  low  stages. 

Ditcharge  TneaturemenU  of  Porcupine  Creek  at  Niukua,  Mont.,  during  the  year  ending 

Sept.  SO,  1916. 


[Hade  by  A 

H.  TutUe.] 

Bate. 

be^^ 

Dis- 
charge. 

Date. 

Gage 
height. 

Db- 
charge. 

Date. 

Gage 
height. 

Dto- 
cbatge. 

Apr.  8 

Fat. 
14.12 
4.80 

53 

Hay  17 

Feet. 
4.03 
3.76 

9.1 

July  24 

Feet. 

3.84 
3.  a 

^'if. 

28. 

June  19. 

Aug.10. 

.( 
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iitiiaiyt,  in  aeeond^eet,  ofPareupme  Creek  at  NoAua,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


i*y. 

Oct. 

Not. 

Dec 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

P 

a6 
.6 
.6 
.6 
.5 

.6 
.S 
.5 
LS 
.6 

.S 

LS 
L3 
L> 
1.3 

1 

Si 

1.3 
1.8 
1.3 
1.3 
1.3 

13 
1.3 
L3 
1.3 
1.3 

1.3 
1.8 
L8 
LS 

1,000 
1040 
1,030 
1,040 
1,030 

988 
905 
776 
816 
93$ 

1,160 

1,070 

1,0» 

966 

806 

TOO 
613 
640 
47D 

m 

308 

3(3 
168 
103 
T6 

63 
63 
62 
S3 
43 

43 
S3 
33 

33 
29 

39 
39 
29 
36 
36 

31 
17 
17 
17 
17 

17 
17 
14 
14 
14 

33 
95 
70 
68 
43 

137 
103 
95 
88 
78 
63 

63 
43 
43 

43 
33 

33 
33 
33 
25 
36 

36 
25 
35 
36 
31 

31 
17 
17 
11 
11 

11 

17 

144 

168 

88 

43 
37 
63 

709 
1,000 

836 
488 
388 

214 
88 

88 
63 
63 
63 
43 

43 
33 
36 
17 
11 

6.6 
5.6 

848 

166 

186 

102 
31 
31 
31 
11 

6.6 
11 
7.9 
7.9 

300 

137 

88 
21 
17 

iJ 

7.9 
6.5 
Z7 
Z7 
3.7 

3.7 
2.7 
2.7 
1.8 

M 
.3 
.3 
.3 
.2 

.J 

3 

.2 

2 

.6 

3.T 
3.7 

3.7 

1  8 

1  8 

' 

1.8 
1.8 

1  8 

1.8 

1  8 

11 
314 
314 
186 

63 

186 
358 
640 

aoB 

687 
638 

.8 

1.8 

1.6 

1.8 

1.8 

J 

1.8 
1.8 

1.8 

1.8 

1.8 

f  diaABy*  of  Porcupine  Cruk  at  Nailma,  Mont.,  for  theyear  ending  Sept.  30, 1916. 


ItODth. 

Dlaebaij^  In  SMxad-iMt. 

Rfnmtl 
(total  In 
acre-feet). 

Iw  ill  itH  ptT^  - 

Mean. 

•-  *lf 

0.6 
1.3 
1.3 
838 
1,160 
137 
1,000 
836 
88 
Z7 

0.1 
.6 
1.3 
11 
43 
14 
11 
6.6 
.0 
.3 

0.88 
1.08 
1.30 
314 

616 
43.6 
03.9 
131 
6.06 
1.23 

23 

-•^>-T                                                               > 

61 

--xMrl-*. 

23 

*.':ea-ss          

6,850 
36,700 

- 

2,620 
5,590 
8,060 

., 

- 

.J^K-                       _........... _......... 

373 

..  ,J.._ 

73 

uiTis  poBctTPnna  cbxee  basht. 

UTTU  POKOTTFinC  OBXSS  AT  FBAZXS,  XOITT. 

-In  SE.  i  NE.  i  sec.  28,  T.  27  N.,  R.  44  E.,  half  a  mile  above  Jitake  o. 
r,  oa  Fort  Peck  Indian  Reeervation,  and  about  half  a  mile  north  of  Frazer, 
in  Valley  County. 
i^iixAGK  ARSA. — Not  mesauTed. 

.'  "ai«  ATAttABiiE.— July  13,  1908,  to  September  30,  1916.    From  1908  to  1910 
•.)>e  recordo  were  obtained  at »  site  1}  milee  downstream,  and  from  April  14, 1911, 
t.)  May  10,  1913,  at  station  one-foorth  mile  below  preeent  site. 
71244* — 19 — wsp  436 7 
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(xAGE. — Vertical  staff  gage,  installed  May  10, 1913,  on  left  bank,  back  of  the  house  of 
Wm.  Ivey,  by  whom  itis  read.  Gages  previously  used  as  follows:  July  13, 1908,  to 
September  30, 1910,  a  staff  gage  li  miles  downstream;  April  14,  1911,  to  May  10» 
1913,  a  staff  gage,  one  fourth  mile  below  the  present  site.  Flow  at  the  three  sites 
ia  practically  the  same. 

DiscHAROE  KBASUREKENTS. — Made  by  wading  or  from  railroad  bridge. 

Channel  and  conteol. — Principal  control  bar  of  small  rocks  and  gravel  on  which 
moss  and  weeds  grow.  At  high  stages  willows  growing  in  the  bed  of  the  creek 
might  cause  small  changes  in  stage-discharge  relation. 

EzTBEMES  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  5.0  feet  at  6.30 
p.  m.  April  1  (discharge,  from  extension  of  rating  curve,  about  750  second-feet), 
no  flow  October  to  December  and  August  16  to  September  30. 

1909-1916:  Maximum  stage  recorded,  5.0  feet  April  1,  1916  (discharge,  from 
extension  of  rating  curve,  about  750  second-feet);  no  flow  every  year  in  July, 
August  or  September. 

Ice. — Stream  is  usually  dry  during  winter  months. 

Diversions. — None  above  station.    Entire  flow  ia  diverted  half  a  mile  below  station. 

Rbodlation. — None. 

Accuracy. — Stage-discharge  relation  practically  permanent  during  year.  Rating 
curve  well  defined  below  160  second-feet  and  extended  above.  Gage  read  to 
hundredths  twice  daily.  Discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  table.  Records  good  except  those  below  160  second-feet  which 
are  roughly  approximate. 

Ditcharge  meaturement*  of  Little  Porcupine  Creek  at  Frazer,  Mont.,  during  the  year 

ending  Sept.  SO,  1916. 

[Made  by  A.  H.  Tuttle.] 


Date. 

Oaee 
height. 

Dis- 
charge. 

Date. 

Oage 
height. 

Dis- 
charge. 

Date. 

Oage 
bdgbt. 

Db- 
chaig*. 

Apr.  10  .' 

Feet. 
2.15 
.76 

aee.-ft. 
146 
13.1 

May  17 

Feet. 

0.54 

.54 

See.-ft. 
6.8 
7.0 

July24 

Feet. 
0.66 

**fv, 

Juno  19 

Aug.  20. 

.0 

Daily  discharge,  in  leeond-feet,  of  Little  Porcupine  Creek  at  Frazer,  Mont.,  for  the  year 

ending  Sept.  30,  1916. 


Day. 

Mar. 

Apr. 

May. 

Jam. 

July. 

Aug. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

725 
652 
493 
430 
346 

225 
137 
79 
113 
178 

493 
605 
493 

225 
137 

11 
11 

10.7 
9.0 
9.4 

8.8 
8.8 
7.8 
7.6 
7.3 

7.0 
6.8 
6.8 
7.3 
6.0 

16 
14 
12 
11 
12 

13 

12 
8.3 
8.6 
9.4 

ia2 

9.1 
5.8 
6.8 
7.8 

225 
113 

56 

37 

47 

21 
17 
14 
12 
U 

9.9 
8.3 
7.8 
6.3 
5.8 

6.3 
5.1 
3.7 
3.4 
3.4 

3.7 
3.5 
3.4 
3.2 
2.9 

2.9 
2.3 
2.3 
2.2 
1.2 

16 

79 
63 
49 
35 
28 

24 
21 
20 
18 
17 

15 
13 
13 
12 
12 

6.8 
6.3 
fl.3 

a.  3 

5.8 

12 
14 
14 
16 
22 

20 
30 
30 
23 
22 
20 

7.6 
7.3 
6.3 
6.3 
3.5 

6.6 

8.3 
U 
12 
12 

13 

14 
16 
19 
79 

5.6 
5.3 

41 

74 

68 

27 
20 
13 

10.2 
8.3 

7.6 
6.0 
5.8 
7.3 
8.8 
8.6 

•0.0 

2 

17 

3 

18 

19 

5 

20 

g 

21.... 
22.... 
23.... 
24.... 
25.... 

2«.... 

27.... 
28.... 
29.... 
30.... 
31.... 

37 

20 

IS 

244 

264 

264 
304 
493 
472 
513 
559 

7 

g 

9 

10 

11 

12 

13 

14 

IS 

Note.— Creek  practically  dry  from  Oct.  1, 1915,  to  spring  break-up  and  after  Aug.  16, 1916. 


Digitized  by 


Google 


FOFLAB  BIVKB  BASIN. 


99 


f  -.'w  HaAvfe  of  LitUe  Panupine  Crtek  at  Pmer,  Mont.,  for  the  year  ending  Sept.  SO, 

1916. 


IContb. 

Discharge  In  second-feet. 

Run-oA 
(total  in 
aere-fget). 

Ibxlmum. 

Hlnlmum. 

Maan. 

--■w 

0 

0 

•  *--»T „.„.,-_-,...........,..,...,............... 

0 

..-r     -41 

SS9 
725 

30 

7B 
325 

e.3 

16 

12 
5.8 
3.5 
6.3 
.0 

290 

102 

13.3 

12.  e 

20.3 

3.09 

.0 

8,330 
11,400 

756 

- 

-, 

7fi0 

1,800 
98 

-j*:-ii.  .  .. 

.-"ar 

0 

FOPLAS  SIVBS  BAsnr. 

POPUUt  HIVXX  HK&B  POPI.AB,  MOVT. 

'-  •imx. — ^In  S.  \  sec.  8,  T.  28  N.,  R.  51  E.,  at  United  Stotee  Reclamation  Service 

CHBp,  5  milea  north  of  Poplar,  in  Sheridan  County. 
'■LtixACB  AKKA.. — Not  measured. 
.1  ■  -Kos  ATAiuLBLK. — OctobcT  5, 1913,  to  September  30, 1916,  at  present  site;  August 

15. 1906,  to  May  1, 1911,  in  the  S.  }  sec.  5,  T.  28  N.,  R.  51 E.,  at  Oberahaw's  ranch 
north  fA  Poplar;  May  2,  1911,  to  October  4,  1913,  at  the  United  States 


Bedamation  Service  Camp,  in  the  NE.  \  sec.  4,  T.  29  N.,  R.  51 E.,  18  miles  north 
<]f  Fofjlar. 

-.--L — Chain  on  left  bank,  appeal  United  States  Reclamation  Service  camp; 
read  by  Frank  Krauth  and  Art  Pronovcrt,  employees  of  the  United  States  Recla- 
aatian  Service. 

'.atsAnax  KKAJBTTKKKSNTS. — Hade  by  wading  or  from  highway  bridge  at  Poplar. 

-LX^m.  Axo  fx»NTBOL. — Gravel  and  clay;  shifting  slightly. 

iTrazxKS  or  dibchakok. — Maximum  stage  recorded  during  year,  14.2  feet  at  3  p.  m. 
April  13  (discharge,  determined  from  extension  of  rating  curve  about  9,510  second- 
feet>;  '■"'■im'iTn  stage  recorded,  3.92  feet  September  5  (discharge  11  second- 
ieet.) 

1906-1916:  MaximuTn  stage  recorded,  12.0  feet  April  10,  1912,  determined  by 
lev«}ijag  bata  flood  marks  (discharge  determined  from  extension  of  rating  curve, 
about  10,000  second-feet);  minimum  stage  recorded,  2.2  feet,  July  29  to  August 
14,  1910  (discharge,  2.0  second-feet). 
E  — StBge-dischaige  relation  seriously  a&ected  by  ice;  observations  discontinued 
jving  winter. 

-Diversions  lor  irrigation  are  made  by  the  United  States  Reclamation 
!  above  the  stati<m. 
i  -CIASKM. — JiooB. 

-TK&CT.— Stage-dischaige  relation  permanent  except  during  floods  and  in  winter. 
Rating  cam  used  as  follows:  October  1  to  November  10,  well  defined;  March 
}&  to  September  30,  well  defined  between  20  and  1,800  second-feet,  and  extended 
vrroai  tbeee  iimits.  Gage  read  to  quarter-tenths  twice  daily;  oftener  during 
fM  ttagee.  XMscharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
able  Seards  ot  dischai^  between  20  and  3,000  second-feet  good;  others 
notify  a^raxiJO»*». 
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Diidtarge  meaturementa  of  Poplar  River  near  Poplar,  Mont.,  during  the  year  endin 

Sept.  SO,  1916. 

[UadsbrA.H.Tattle.] 


Date. 

ballot. 

Dta. 
charge. 

Data. 

ho^t. 

charge. 

Data. 

^t. 

Db- 
cbarge 

Anr.T 

7.66 
6.19 

1,«» 
611 

Hay  18 

Fal. 
6.11 
4.7S 

116 

July  23 

Feet. 
4.34 

4.18 

S«r:.-/1 
46 

^^87.:::":::: 

JuneU. 

Aug.  18. 

26. 

DaUj/  diidtarge,  in  teeond-feet,  of  Poplar  River  near  Poplar,  Mont.,  for  the  year  endin 

Sept  30,1916. 


Day. 

Oct. 

Nov.  j   Mar. 

Apr. 

Ifay. 

Tune. 

July. 

Aug. 

Sept. 

1 

47 

48 

69 

196 

138 

126 
113 
136 
113 
113. 

99 
86 
81 
78 
76 

73 
09 
69 
67 
66 

63 
61 
61 
68 
66 

63 
62 
62 
63 
60 
49 

48  1 

48  

48  ' 

7,170 
7  430 
7,040 
6,130 
4,340 

3,360 
1,620 
1,380 
1280 
2,360 

6,610 
8,470 
9,260 
8,600 
7,040 

6,000 
4,340 
2,560 
1,790 
i;630 

1,280 

1130 

925 

865 

760 

695 
645 
650 
528 
606 

506 
484 
441 
441 
400 

400 
386 
870 
366 
343 

106 
380 
373 
272 
256 

333 
191 

170 
165 
150 

148 
146 

157 
170 
193 

223 
239 
256 
324 
306 
289 

256 
233 
307 
192 
178 

178 
176 
167 
160 
146 

134 
133 
123 

118 
118 

113 
113 

116 
98 
79 

86 
123 

178 
192 
170 

170 
175 
307 
223 
373 

334 

324 
306 
389 
273 

239 
198 
150 
134 
118 

106 
102 
86 
83 

83 

68 
65 
61 
50 
50 

60 
43 
36 

84 
SO 

30 
30 
34 
47 
62 
66 

62 
60 
47 
89 
86 

S« 
36 
SO 
SO 
SO 

SO 
36 
86 
30 
30 

30 
30 
27 
24 
22 

22 
22 

22 
22 
22 

22 
23 
18 

18 
18 
18 

] 

2          

] 

3 

1 

4 

48 

47 

47 
47 
46 
44 
41 

] 

6 

] 

6 

7 

) 

g          

] 

9 

10 

11 

J 

IJ 

13...'. 

I 

14       

] 

U 

16 

, 

17 

I 

18 

, 

19 

20 

31 

, 

22 

33 

34 

\ 

25 

36 

27 

28 

........ 

7,040 
7,690 
6,630 
6,390 

29 

30 

31.. 

Monthly  discharge  of  Poplar  River  near  Poplar,  l/ont.,for  the  year  ending  Sept.  SO,  19 It 


Month. 


Discbarge  In  seocod-tDet. 


Ifaximtnn.  WnJniiuii.     Ueen. 


(total  in 
aCTfr-Ieet] 


October 

November  l-lO. 
March  38-31.... 

April 

May 

Tone 

Inly 

August 

September 


195 

48 

7,600 

9,250 

505 

272 

334 

62 

50 


47 

41 

6,390 

606 

145 

79 

30 

18 

II 


79.1 
46.4 
6,910 
3,470 
286 
160 
116 
29.6 
24.2 


4,fl 

9 

54,8 

306,0 

17.  e 

9,S 
7,0 
l.S 
1.4 
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BIG  ICnDDT  CBEBK  BASIK. 


BIO  KITDDT  CBZZK  BXAX  CTn.BEBTSOV,  XOVT. 

L<:iim.— In  NE.  i  sec.  20,  T.  29  N.,  R.  54  E.,  at  Kraft's  (fcxmerly  Sholtz's) 
audi,  11  milea  above  mouth  of  stream,  16  miles  northwest  of  Culbertson,  in 
Shoidu  Coanty,  mnd  8  oiiles  above  site  of  original  station  at  Boyd's  ranch, 
Ttidi  wM  diacentinued  because  of  backwater  from  Ifiasouri  Biver. 

;  tixAGi  tMMA. — Mot  measured. 

■i '  IDS  ATAiiABLB. — Joly  19, 1909,  to  September  30, 1916,  at  present  staticm;  July  14, 
!  <£,  to  Joly  19, 1909,  at  original  statitm. 

1 1  — .\aiiK^iied  staff  on  the  left  bank  near  the  house  on  Kraft's  ranch;  read  by 
Ttooas  Shields  until  August  19, 1916;  then  by  Jacob  Kraft.  This  gage  has  been 
Mi  eince  July  19,  1909;  before  that  date  a  staS  gage  at  Boyd's  ranch,  8  miles 
csnotnam,  was  used. 

'  >  -KiMot  KKASusauiRS.— Made  by  wading  or  from  the  bridge  about  9  miles  below 

ii.<ML  Am  ooiRBOU — Oeek  has  small  crooked  channel,  and  mud  banks,  which 
ire  Udy  hig^  and  seldom  overflowed.  Extreme  low-water  control  consists  d 
Uicfgiavel  with  a  few  small  boulders ;  but  as  the  stage  increaBee  the  bar  is  drowned 
mt  and  the  contnd  becomes  indefinite.  Weeds  grow  thick  in  the  channel  above 
ibe  ctntnd  during  the  summer  months  and  cause  backwater  at  gage. 

ii'uns  or  OUGHABGK. — Maximum  stage  recorded  during  year,  11.4  feet  at  3  p.  m. 
Mtnji  31  (discharge,  1,550  second-feet);  minimum  stage,  2.1  feet  October  10, 
.Vjvember  2  and  5  (discharge,  1  second-foot). 

1909-1916:  Maximum  stage  recorded,  11.4  feet  March  31, 1916  (discharge,  1,560 
Kctad-feet);  minimum  stage,  1.6  feet  September  16-18, 1916  (discharge  0). 

'i  -Litdeif  any  flow  during  January,  February,  October,  November  and  December. 

-'■  I2.0I0HB.— Sevenl  small  pumjnng  plants  divert  water  for  irrigation  above  station; 
uaoont  unknown. 

: :  =ruBox.— Xone. 

'  TSiCT.— Stage-discharge  relation  not  permanent;  seriously  aSected  by  ice  and 
ly  bickwater  firom  aquatic  growth  in  channel  during  the  last  part  of  summer. 
P-idog  curves  used  as  follows:  October  1  to  November  5,  fairly  well  defined 
b^tvwn  7  and  120  secoxi-feet;  March  26  to  August  4,  well  defined  between  80 
ud  1,400  second-feet;  August  19  to  September  30,  well  defined  below  30  second- 
'■^v,  Aogost  6-18,  interpolated.  Gage  read  to  tenths  about  every  other  day  until 
A:;^  4;  to  hundredths  once  daily  after  August  19.  Discharge  ascertained  by 
^■^>l>-iiig  gage  heigjit  to  rating  table.  Records  good  October  to  July;  fair  August 
4iii  September. 


rvy 


of  Big  Jludiy  Crtek  near  CuJbertton,  Mont.,  during  the  year 
ending  Sept.  30, 1916. 


[Mad*  by  A 

H.  Tattle.] 

■•Xe. 

& 

ebaiSB. 

Date. 

Ones 
height. 

Dig. 
diaige. 

Date. 

height. 

nis. 
chaige. 

>• ■■ 

Ml  73 

i.a 

1,300 
OM 

UsyUa. 

Jnnel7« 

Fit. 
4.72 
3.30 

84 

Jolyaoa 

Aug.  195 

Fat. 

3.56 
2.85 

98 
18 

",  'T'iitMglwray  bridge  8  mllea  below  sage. 

'imadeby  wading  at  lord  aOOieet  below  gage. 


-  >*<itt tamed  by  aquatic  plante  In  chaimel. 


Stage.diacliarge  relation  seriously  affected 
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Daily  dadtarge,  in  second-feet,  of  Big  Muddy  Creek  near  Cutbertton,  Mont.,  for  tJie  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

ii»y. 

Tune. 

July. 

Aug. 

8«pt. 

1 

2 

a2 
2 

02 
3 

oj 
3 
3 
3 
1 

2 
2 
o2 
2 
3 

o3 
OS 

S 
OS 

S 

S 
o4 

3 
o3 

3 

03 

03 

03 

3 

2 

2 

•  1 

1 

0  1 

ol 

1 

1,430 

1430 

01,430 

01,430 

1,430 

1,430 
1,300 

01,380 
1,360 

0  1,360 

1,360 

01,300 

1360 

1410 

ol,400 

1,300 
1300 

01,300 
1,300 

>  1,360 

1,340 

01,240 

1,160 

1,000 

0  847 

834 

OS04 

664 

496 
460 

378 
0347 

316 
0277 

238 

0232 
226 

0  214 
202 

0I86 

170 
O170 

170 
0I86 

202 

0I88 

0  174 

100 

ISO 

0I6O 

olSO 
UO 

olSO 
ISO 

OlSO 

ISO 

OlSO 
150 

a  146 
142 

0  142 

142 

ol40 

0I37 

"       134 

>122 

110 

olOO 

80 

»75 

61 

06I 
61 

0S6 
60 

06O 

oTl 
82 

082 

82 

olOi 

126 
0134 

142 
olSl 
0I6O 

ITO 
214 
0206 
316 
S4« 

162 
o3Sl 
OS40 

330 
o3S4 

238 
0  190 

142 
om 

136 

0II8 

110 

0103 

96 

080 

82 

072 

61 

08O 

100 

oils 
130 

0122 
114 

0107 

100 
084 

68 
064 
06I 

58 

046 

33 

031 

29 

28 

27 
26 
25 
24 
24 

33 

22 
31 
20 

20 

10 
19 
18 
18 
20 

18 
IS 

9 

8 

7 

8.2 

fi.5 

8.S 

6.2 

6  2 

2 

8 

4  S 

4 

s 

5  5 

e 

7       

5  5 

8 



g        

4  0 

10 

11 

7  0 

12 

6  2 

13 

5  5 

14 

6  2 

14 

7  0 

16 

9  0 

17 

11  0 

18 

13  0 

19 

12.0 

20 

11  0 

21... 

10.0 

22 

9  0 

23        

9  0 

24 „ 

7  0 

25 

7  0 

26 

........ 

m 

1,220 

01.200 
1,310 
1,410 
1,560 

6.2 

27 

7.0 

28 

6.2 

20     

6  2 

30 

S.5 

$1 

o  Dlacbarge  interpolated. 

Monthly  discharge  of  Big  Muddy  Creek  near  Culbertson,   Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


Uonth. 


Discharge  in  serond-feet. 


ICaxlmmn.   Minimum.      Mean, 


Run-off 
(total  in 
acre-feet). 


October 

November  1-5. 
Uaich  26-31... 

April 

iSy 

June 

July 

August 

September.... 


5 

1 

l.SSO 

1,430 

378 

346 

362 

46 

13 


1 

1 

970 

460 

142 

SO 

68 

5.5 

4.0 


2.97 
1.00 
1,290 
1,210 
192 
128 
143 
19.1 
7.13 


.     !!« 

9.9 

15,400 

72,000 

11,800 

r620 

8,790 

1,170 

424 


TEIXOWSTOim  BIVEB  BASIK. 
TELLOWSTOn  KIVEX  HEAB  CAHTOir  HOTEI.,>  TKLLOWSTOm  ITATIOITAI.  PABK. 

Location. — Apprmimstely  in  sees.  9-16,  T.  13  S.,  R.  10  E.,  Montam  meridian,  30 
feet  east  of  stage  road  from  Lake  Yellowstone  to  Yellowstone  Canyon,  half  a 
nule  upstream  from  Upper  FaUa  and  Canyon  soldier  station,  1|  miles  south 
of  Canyon  Hotel,  and  about  13  nulee  below  outlet  of  Lake  Yellowstone. 

Drainaob  ABBA. — Not  measured. 

Records  availablb.— June  22,  1913,  to  September  30,  1916. 

I  Formerly  known  as  Yellowstone  River  at  Canycn  soldier  station. 
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Gage. — ^Vatical  staff  on  left  bank,  one-eighth  mile  above  Chittenden  Bridge,  read 
by  privates  or  noncommisBioned  officers  attached  to  the  Canyon  soldier  station. 
Present  gage  used  since  September  13,  1913.  Original  gage,  used  June  22  to 
September  12,  1913,  was  of  same  type  and  at  same  site  but  set  to  a  datum  1.03 
feet  higher  than  that  of  present  gage;  readings  on  original  gage  reduced  to  datimi 
of  present  gage. 

DiscBAROB  MEABURBMENTs.— Made  by  wadlng  at  low  stages  at  a  gravel  and  boulder 
section  100  feet  below  the  gage.  High-stage  measurements  made  from  Fishing 
bridge,  about  13  miles  upstream,  and  the  measured  inflow  of  tributary  streams 
between  this  point  and  the  gage  added. 

Channbi.  and  control. — One  channel  at  all  stages.  Bed  of  stream  gravel  and 
boulders.  Rock  control  at  head  of  rapids  about  600  feet  below  gage;  practically 
permanent.  Water  opposite  and  above  gage,  deep  and  sluggish.  Aquatic 
growth  affects  stage-discharge  relation  during  summer  months. 

Ice. — Stage-discharge  relation  affected  by  ice;  gage  readings  discontinued  during 
winter. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year  5.0  feet  July  4-10 
(discharge  July  4-€,  6,470  second-feet);  minimum  stage  recorded,  0.75  foot  at 
3.30  p.  m.  October  16  (discharge,  675  second-feet).  Gage  height  and  discharge 
lower  during  winter  period. 

1913-1916:  Maximum  stage  recorded,  5.35  feet  June  23  and  25, 1913  (discharge, 
7,060  second-feet);  minimum  stage,  0.75  foot  October  16,  1915  (discharge,  875 
second-feet).    Gage  height  and  dischaige  lower  during  winter  periods. 

DivBRBioNS. — ^None  above  station. 

Reoctlation. — ^None. 

AoCT7RACT.-^^-Control  believed  to  have  remained  permanent,  but  stage-discharge  rela- 
tion is  affected  by  aquatic  growth  each  summer,  usually  from  July  to  September. 
Rating  curve  is  fairly  well  defined,  partly  by  measurements  made  from  a  cable 
during  1917.  Gage  read  once  daily  to  half  tenths  except  during  winter  months. 
Discbarge  ascertained  by  applying  daily  gage  height  to  rating  table  or  by  shifting- 
control  method.  Records  fair. 

The  following  discharge  measurement  was  made  by  Baldwin  and  Hoyt:  July  13, 
1916:  Gage  height,  4.07  feet;  dischaige,  4,660  second-feet,  no  allowance  bekig  made  for 
inflow  between  P'ishing  bridge  and  station. 

Daily  discharge,  in  second-feet,  of  Yellowstone  River  near  Canyon  Hotel,    YellowstoTie 
National  Pari,  for  the  years  endiny  Sept.  30,  1913-1916. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

AUR. 

Sept. 

1913. 
1       

6,810 
6,720 
6,720 
6,720 
6,560 

6,560 
6,560 
6.560 
6,380 
6,380 

6,380 
6,380 
6.. 180 
6,300 

6,2ao 

5,790 
5,SS0 
5,a60 
8,960 
5,790 

5,450 
5,020 
4,760 
4,590 
4,330 

4,320 
4,0<X) 
3,960 
3,'J.iO 
3,950 

2,670 
2,670 
2.600 
2,5i0 
2,460 

2,390 
2,390 
2,340 
2,290 
2,230 

2,180 
2, 130 
2,130 
2,0)0 
^QiiO 

1913. 
16...    . 

6.130 
6,960 
5,700 
5,540 
5,540 

5,450 
5,2rX) 
5,280 
5,020 
5,110 

6,200 
5,360 
6,200 
5,200 
5,960 
5,790 

3,790 
3,710 
3,630 
3,6.30 
3,560 

3,4.S0 
3,4IX) 
3,260 
3,180 
3,100 

3,  TOO 
2,8.80 
2,810 
2,740 
2,740 
2,740 

1  860 

1 

17 

3 

IS.. 

1  670 

4 

19 

S     

20... 

1  490 

« 

21.. 

6,900 
6,900 
7,060 
6,980 
7,060 

8,980 
6,900 
6,900 
6.900 
6.810 

1  500 

7 



22   .. 

1  560 

»:::::::::::::::::;;:; 

23 

1   570 

• 

24 

1  570 

w 

25 

1,630 
1  630 

11 

26 

u 

27 

u 

28 

1  640 

14 

29 

IS 

30 

1  650 

31 
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Daily  ditcharge,  in  teeond-feet,  of  Yellowitone  River  near  Canyon  Hotel,  Yellowttone 
National  Park,  for  the  yearg  ending  Sept.  SO,  J9i5-J9i&— Continued. 


Day. 


1913-14. 
1 , 

a 

s 

4 

a 

« 

7 

8 

9 

10 

11 

12 

IS 

14 

16 

16. 

17 

18 

19 

30 ,. 

31 

32 

33 

34 

3S 

3« 

37 

38 

29 

80 

81 

1914-lS. 

1 

2. 

3 

4 

S. 

6. 

7 

8. 

9. 

10. 

II 

12. 

13. 

14 

16. 

16. 

17 

18. 

19. 

30. 

31 

32 

33 

34 

36. 

36 

27 

28. 

29. 

30. 

31 


Oct, 


1,610 
1,610 
1,610 
1.660 
1,600 

1,500 
1,600 
1,600 
1,660 
1,660 

1,600 
1,600 
1,480 
1,400 
1,400 

1,400 
1,400 
1,360 
1,360 
1,360 

1,360 
1,300 
1,300 
1,300 
1,300 

1,300 
1,260 
1,250 
1,260 
1,200 
1,300 


1,260 
1,300 
1,400 
1,300 
1,300 

1,300 
1,300 
1,250 
1,250 
1,250 

1,300 
1,300 
1,300 
1,300 
1,250 

1,2S0 
1,250 
1,350 
1,360 
1,360 

1,250 
1,250 
1,250 
1,260 
1,250 

1,250 
1,250 
1,250 
1,260 
1,200 
1,200 


Nov. 


1,200 
1,200 
1,200 
1,300 
1,300 

1,200 
1,160 
1,160 
1,160 
1,110 

1,110 

1,060 

1,020 

978 

985 

836 
896 
866 


1,160 
1,160 
1,160 
1,160 
1,160 

1,160 
1,160 
1,160 
1,160 
1,160 

1,160 
1,160 
1,160 
1,160 
1,160 

1,160 
1,110 


l£ar. 


669 


Apr. 


Hay. 


1,350 
1,260 


1,350 
1,350 
1,600 
1,610 
1,610 

1,720 
1,840 
1,960 
3,000 
3.220 

3,360 
3,350 
3,490 
3,630 
2,710 
3,910 


1,250 
1,300 

1,260 
1.300 
1,300 
1,300 
1,300 

1,300 
1,200 
1,350 
1,350 
1,400 

1,400 
1,400 
1,460 
1,450 
1,450 
1,400 


Juna. 


3,060 
3,210 
3,610 
3,830 
4,140 

4,300 
4,300 
4.300 
4,300 
4,300 

4,300 
4,300 
4,140 
4,140 
4,140 

4,300 
4,140 
4,140 
4,140 
4,140 

4,630 
4,940 
4,940 
4,940 
4,940 

4,940 
4,780 
4,620 
4,460 
4,300 


1,350 
1,350 
1,350 
1,300 
1,300 

1,400 
1,460 
1,600 
1,720 
1,960 

1,960 
2,090 
1,840 
1,780 
1,780 

1,780 
1,720 
1,720 
1,720 
1,720 

1,660 
1,660 
1,660 
1,600 
1,500 

1,500 
1,560 
1,660 
1,660 
1,610 


July. 


4,300 
4,600 
4,280 
4,270 
4,410 

4,670 
4,400 
4,380 
4,640 
4,360 

4,360 
4,330 
4,170 
4,160 
4,160 

3,980 
3,960 
3,800 
3,790 
3,620 

8,620 
8,600 
8,450 
3,460 
3,300 

8,300 
3,150 
3,000 
3,000 
2,850 
3,860 


1,610 
1,650 
1,650 
1,700 
1,760 

1,740 
1,800 
1,910 
1,910 
2,030 

3,160 
2,270 
2,270 
2,390 
3,890 

3,630 
3,6?0 
2,500 
2,640 
2,630 

2,770 
3,760 
3,760 
2,880 
2,880 

2,880 
2,740 
2,740 
3,740 
3,740 
3,740 


Aug. 


2,850 
2,710 
2,710 
2,710 
2,710 

2,570 
2,670 
2,430 
2,430 
2,300 

3,800 
2,300 
3,170 
3,170 
3,170 

2,170 
3,040 
1,910 
1,790 
1,790 

1,790 
1,620 
1,610 
1,460 
1,460 

1,410 
1,410 
1,360 
1,360 
1,310 
1,310 


3,740 
3,740 
2,740 
2,600 
2,600 

2,600 
2,460 
2,320 
2,320 
2,190 

2,190 
2,060 
2,060 
1,940 
1,940 

1,940 
1,830 
1,820 
1,830 
1,820 

1,820 
1,700 
1,700 
1,640 
1,590 

1,590 
1,480 
1,480 
1,480 
1,480 
1,480 
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rWjr  dttdboye,  in  teeond  feet,  of  YeUowttone  River  near  Canyon  Hotel,  Yellowttone 
NaHomal  Park,  far  the  ytcn  tniSing  Sept.  SO,  1913-1916 — Contuued. 


D«T. 

Oct. 

Nov. 

Msr. 

Apr. 

Itoy. 

ImM. 

July. 

Aug. 

aept. 

1M5-14. 

1,110 
lOM 

«78 
978 

•SS 

w 

w 

Ui 
865 

780 
780 
74S 
745 
710 

(75 

3,4M 
34M 
3,4M 
3S30 
3:880 

3,830 
3,630 
3,130 
3830 
3,770 

3,910 
3,010 
S080 
8,310 
8,300 

8,510 
3,880 
3,660 
3,660 
8,830 

8,830 
8080 
4,140 
4,140 
4;480 

4,780 
5  110 
5450 
6,830 
6,700 

6,130 
6,130 
6,300 
8,470 
0,470 

8,470 
6,450 
6,450 
6,440 
6.440 

6,060 
8,060 
6,040 
6,880 

6,600 
6,670 
6,670 
6,480 
5,300 

6,280 

5,  no 

4,020 
4,010 

4,810 
4,730 
4,570 
4,560 
4,560 
4:730 

4,660 
4,560 
4,660 
4400 
4:400 

4,340 
4,340 
4,340 
4  340 
4,080 

8,030 
3030 
3,030 
8,020 

8,030 
3,760 
3,600 
3,600 
3,600 

3,460 
3,460 
3,300 
8,300 
8:300 

8,150 
8,000 

3,850 
3,710 
3,670 
3,430 

2,300 
2,170 
2,170 
3,170 
3,040 

1,010 
1,010 
17B0 
1,680 
1,680 

1,830 
1830 
1,570 
1,570 
1,570 

1,580 
1,630 
1,400 
1,450 
1,410 

1,430 

•                  • 

4 . , 

5 

«  .,, 

I 

». 

r 

u_    

:< 

»._ 

S3£ 

i,oao 

1,110 

i,aoo 

1,300 
1400 
1,400 

1,730 

1,730 
1,840 
1980 

a'oso 

3,320 
3,350 

• 

a._ 

1380 
1,380 
1,400 
i:360 

1,370 
1380 
1,840 
1,300 
1,300 

*^ 

?£,._ 

Jl       

>__ 

V_ 

MmAif  diteiarge  of  YeiOovmlone  River  near  Canyon  Hotel,  Yellowttone  National  Park, 
for  the  year*  ending^Sept.  SO,  191S-1916. 


Dhcfaatga  In  aeooDd-fect. 


MBXJmmn.  Hi 


Ban-oA 
(total  in 
aci»4wt). 


7,060 
6,810 
5,860 
3,670 


1,810 
1,300 
3,010 
4,940 
4,800 
3,860 
1,800 


1,400 
1,160 
1,450 
2,000 
2,880 
2,740 
1.480 


1,110 
3,360 
5,700 
8,470 
4,560 
2,300 


0,810 
5,030 
3,740 
1.400 


1,300 


8,080 
3,860 
1,310 
1,060 


1.300 
1,110 
1,300 
1,300 
1,610 
1,480 
1,100 


875 
935 
3,496 
4,660 
3,430 
1,300 


8,940 
6,060 
4,050 
1,980 


1,410 

i:ooo 

1,800 
4,200 
8,870 
3,090 
1,190 


1,370 
1,160 
1,340 
1,630 
3,840 
3,010 
1,370 


878 
1,590 
8,S70 
5,660 
3,710 
1,630 


138,000 
368,000 
349,000 
118,000 


86,700 
38,900 
82,100 
356,000 
338,000 
125,000 
70,800 


78,100 
39,100 
47,800 
96,400 
144,000 
134,000 
75,800 


27,900 
47,300 
313,000 
348,000 
328,000 
97,000 
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TSLLOWSTOirZ  SITKB  AT  OOaWm  SFBJXOB,  XOVT. 

LooATiON. — ^In  NE.  \  sec.  30,  T.  8  S.,  R.  8  E.,  at  highway  bridge  in  canyon  at  Corwin 

Springs,  in  Park  County,  8  miles  below  Qaidiner,  ncHthem  entrance  to  YeUow- 

Btone  National  Park. 
Drainagb  area. — ^2,630  square  miles. 

Records  available. — September  2, 1910,  to  September  30, 1916. 
Gaob. — Chain  gage  bstened  to  floor  of  highway  bridge  on  downstream  side  near  right 

bank.    Before  October  25,  1911,  staS  gage  set  to  same  datum  and  fastened  to 

pile  beside  concrete  abutment  on  right  bank.    Gage  read  by  Mis.  C.  H.  Wilks. 
DiscHARQE  HBASUREiCENTS. — Made  from  downstream  side  of  highway  bridge. 
Channel  and  control. — Bed  of  stream  composed  of  small  rocks.    Current  swift  at 

all  stages.    No  definite  control  visible  but  has  not  shifted  since  station  was 

established.    Banks  hig^;   not  subject  to  overflow. 
Extremes  of  discbaroe. — MaTJmnm  stage  recorded  during  year,  9.8  feet  June  18 

and  19  (discharge,  20,900  second-feet);  minimum  stage  recorded,  0.6  foot  January 

1  (discharge,  830  second-feet). 
1910-1916:  Maximum  stage  recorded,  10.2  feet  June  13, 1911  (discharge,  22,800 

second-feet);  minimum  stage  recorded,  0.6  foot  January  1,  1916  (discharge,  830 

second-feet).    Estimates  of  daily  flow  were  made  for  the  winter  of  1911-12  only. 

The  estimated  mean  monthly  flow  for  January  and  February,  1911,  was  900 

second -feet. 
Ice. — Stage-discharge  relation  not  seriously  affected  by  ice  except  in  extremely  cold 

weather,  largely  because  of  high  velocity  of  water. 
DrvBRsiONs. — No  water  diverted  from  the  Yellowstone  above  station. 
Regulation. — None. 
AociTBACT. — Stage-discharge    relation    permanent   since   station    was   established. 

Rating  curve  well  defined  between  1,010  and  18,300  second-feet.    Gage  read  to 

half  tenths  once  daily.    Discharge  ascertained  by  applying  daily  gage  heights  to 

rating  table.    Records  excellent. 
The  following  discharge  measurement  was  made  by  W.  A.  Lamb:    August  4,  1916: 
Gage  height,  4.70  feet;  discharge,  5,970  .second-feet. 

DmJy  dudiarge,  in  aeeond-/eet,  of  Yellowgtone  River  at  Corwin  Springt,  Mont.,  for  the 

year  ending  Sept.  SO,  1916. 


Day. 


Oct.     Nov.     Dec.     Jan.     Feb.     Uar.     Apr.     V»j.    Jane.    July.    Aug.    Sept 


1.. 
2.. 
3.. 
4., 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

U.. 
12., 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
30.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2,010 
1,900 
1,900 
1,900 
1,800 

1,700 
1,700 
1,700 
1,600 
1,600 

1,500 
1,500 
1,600 
1,600 
1,500 

1,500 
1,600 
1,500 
1,500 
1,500 

1,500 
1,500 
1,500 
1,700 
2,340 

1,500 
1,500 
1,500 
1,500 
1,310 
1,310 


1,310 
1,310 
1,310 
1,310 
1,310 

1,220 
1,220 
1,220 
1,310 
1,220 

1,140 
1,220 
1,140 
1,220 
1,220 

1,310 
1,220 
1,220 
1,220 
1,140 

1,220 
1,140 
1,140 
1,140 
960 

1,010 
910 
1,010 
1,140 
1,010 


1,010 
1,900 
1,700 
1,800 
1,900 

1,140 
1,140 

1,140 
1,140 
1,070 

1,010 
1,070 
1,140 
1,070 
1,010 

1.010 

960 

910 

1,010 

1,140 

1,140 

1,070 

1,140 

960 

910 

910 
910 
910 
870 
910 
870 


830 
910 
1,070 
910 
910 

910 
910 
910 
910 
910 

910 


910 

910 
910 
910 
960 
1,010 

1,010 
1,010 
1,010 
1,010 
1,010 

1,070 
i  1,010 

1,070 
I  1,070 

1,140 

1,140 

1,010 

1,010 

I      960 


960 
1,010 
1,010 
1,140 
1,070 

1,140 
1,010 
1,140 
1,140 
1,140 

1,220 
1,220 
1,310 
1,140 
1,220 

1,220 
1,310 
1,310 
1,310 
1,500 

1,500 
1,400 
1,500 
1,310 
1,310 

1,310 
1,220 
1,310 
1,310 
1,220 
1,310 


1,310 
1,310 
1,310 
1,220 
1,220 

1,140 
1,220 
1,310 
1,310 
1,310 

1,400 
1,500 
1,310 
1,400 
1,700 

1,500 
1,600 
1,700 
1,600 
1,600 

1,500 
1,500 
1,600 
1,600 
1,900 

2,450 
3,190 
4,240 
3,610 
2,800 


2,560 
2,340 
2,340 
2,800 
4,240 

4,600 
7,470 
6,380 
6,490 
6,380 

4,420 
3,610 
3,610 
3,330 
3,060 

2,930 
3,060 
2,930 
3,330 
4,430 

4,880 
4,790 
4,420 
3,900 
3,900 

3,900 
3,610 
3,750 
4,600 
6,380 
6,490 


6,800 
5,180 
4,980 
6,800 
8,760 

7,220 
6,970 
7,720 
9,030 
11,300 

9,870 
9,030 
9,590 
11,000 
13,700 

16.800 
18,600 
20,900 
20,900 
18,000 

16,100 
14,000 
12,600 
12,200 
12,500 

14,000 
15,800 
19,300 
20,200 
19,300 


18,300 
17,700 
18,600 
16,400 
14,600 

16,600 
16,800 

15,200 
15,500 
14,900 

13,400 
13,200 
12,800 
12,200 
11,600 

11.000 
10,400 
10,100 
9,870 
9,310 

9,310 
8,760 
8,490 
7,720 
7,220 

7,220 
6,970 
7,720 
7,220 
7,220 
6,970 


6,730 
6,250 
6,020 
6,020 
5,800 

6,800 
6,800 
5,380 
6,280 
5,180 

6,180 
4,960 
4,980 
4,790 
4,600 

4,420 
4,240 
4,240 
4,070 
3,900 

3,900 
3,160 
3,610 
3,470 
3,330 

3,190 
3,060 
3,190 
3,060 
3,060 
3,060 


3,060 
3,060 
3,060 
3,060 
2,800 

2,930 
2,800 
2,680 
2,680 
2,660 

2,560 
2,560 
2,560 
2,340 
3,340 

2,340 
2,230 
2,120 

2,120 
2,230 

2,230 
2,120 
2,120 
2,230 
2,120 

2,120 
2,120 
2  120 
2,010 
2,010 


Note.— Dlscharfe  Jan.  12-31  and  Feb.  1-0  estimated  at  910  seoond-feet. 
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of  Ye1iou>$tone  River  at  Ccfrwin  Springs,  Mont.,  for  the  year  ending 
Sept.  SO,  1916. 


Month. 

Dbcharge  in  seoond-Ieet. 

Rnnmfl 
(total  in 
acre-feet). 

If f  fttl^^TH  , 

rTififTnii?n  w 

Uean. 

■-T*(T 

2,340 
1,310 
1,900 
1,070 
1,140 
1,500 
4,240 
7,470 
20,900 
18,600 
6,730 
3,060 

1,310 
910 
870 
830 

1,620 

1  180 

1,130 

913 

977 

1,230 

1.740 

4,130 

12,600 

11,600 

4,530 

2,440 

99,600 
70,200 
68,900 
56,100 
56,200 
75,600 
104,000 

^.'«ib« - ,,. 

•■•atw. 

■.-.JIT 

iLrh^:::::::::::::;:::::::;::::::::::::;::::::::::::; 

960 
1,140 
2,340 
4  980 
6.970 
3,060 
2,010 

»:rj 

!i,r : 

254,000 
744,000 
713,000 
279,000 
145,000 

N^-'jsfacr , , 

nt;«r 

20,900 

3,680 

2,670,000 

TXIXOWSTOHX  XIVU  AT  HTnfTLZT,  XOZTT. 

'./.ATioN.— In  SW.  i  Bee.  24,  T.  2  N.,  R.  27  E.,  at  new  steel  highway  bridge  1  mile 
bdoT  Huntley,  in  Yellowstone  County,  1  mile  below  mouth  of  Pryor  Creek. 

'tMNAGB  ABSA. — ^12,000  Square  miles. 

HtY'Sos  ATATT,ABi.K. — OctobeT  1,  1907,  to  Novonber  12,  1916,  when  station  was 
dJKontinued.  For  station  at  Junction,  where  discharge  is  practically  the 
aune  as  at  Huntley,  May  10, 1906,  to  December  31, 1907. 

'f.^ie.— Chain  fastened  to  bridge  rail  on  downstream  side;  read  by  E.  Y.  Carpenter, 
employee  of  the  United  States  Reclamation  Service. 

i'-i'VAKGB  XKAsuKExxNTs. — Made  from  downstream  side  of  bridge. 

ELvxKL  AND  coNTHOi,. — ^Bod  of  channel  composed  of  gravel;  current  very  swift 
it  all  stages  causing  frequent  shifts  in  stream  bed.  Banks  high  and  not  subject 
to  ovefflow. 

EiTKoiKa  or  dischakok. — Maximum  stage  recorded  during  year,  12.5  feet  June  30 
(didbaige,  58,100  second-feet);  Tninimum  stage  recorded,  3.6  feet  March  26 
(diaduoge,  3,100  second-feet). 

1906-1916:  Maximum  stage  recorded,  12.5  feet  June  30, 1916,  (discharge,  58,100 
second-feet);  minimum  stage  recorded,  1.1  feet  December  26-28,  1907  (discharge, 
1,060  second-feet). 

Ici.— Stig&diacharge  relation  seriously  affected  by  ice;  data  insufficient  to  warrant 
estimates  of  flow. 

I'mmoNs. — The  Huntley  canal,  built  by  the  United  States  Reclamation  Service 
and  supplying  water  for  29,000  acres,  takes  water  from  river  about  2  miles  above 
i;iging  station;  normal  capacity  of  canal  400  second-feet.  Near  Laurel  are  the 
headgates  of  the  Billings  Land  &  Irrigation  Co.'s  canal,  which  carries  about  305 
second-feet  and  irrigates  28,000  acres.  Many  small  ditches  take  water  from  the 
tributaries  of  the  Yellowstone  but  few  from  the  river  itself,  owing  to  variation  of 
stage  and  consequent  difficulty  of  diversion. 

Stei'LAnoN. — ^Yellowstone  Lake  furnishes  some  natural  Regulation. 

^trRACT.— Stage-discharge  relation  not  permanent;  affected  by  shifting  control  and 
aerioasly  affected  by  ice  in  winter.  Rating  curves  used  as  follows:  October  1  to 
November  4,  1915,  fairly  well  defined;  March  1  to  June  20  and  July  1  to  Novem- 
ber 12, 1916,  poorly  defined.  Gage  read  to  quarter  tenths  once  daily.  Discharge 
ascertained  by  applying  gage  height  to  rating  table;  shifting-control  method  used 
June  21-30.    Records  only  fair. 
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DweAorye  meostarementt  of  Ydhwttone  River  at  Huntley,  Mont.,  during  the  year  ending 

Sept.  SO,  1916. 

[Made  by  W.  A.  LAmb. 


Date. 


Mar.  23. 
Aug.  S.. 


Daily  diicharge,  in  teeond-feet,  of  YellowtUme  River  at  Huntley,  Mont.,Jor  the  period 
Oct.  1,  1916,  to  Nov.  li,  1916. 


Day. 


Oct. 


Nov. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug.      Sept. 


lOlS-ie. 

1 

J 

3 

4 

5 

« 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

1« 

17 

18 

19 

20 

21 

22 

23 

24 

2E 

26 

27 

28 

29 

30 

»1 


3,030 
S,030 
6,030 
6,030 
6,030 

4,770 
4,610 
4,610 
4,610 
4,610 

4,610 
4,610 
4,610 
4,610 
4,610 

4,510 
4,610 
4,610 
4,610 
4,2«0 

4,010 
4,010 
4,010 
4,010 
4,010 

4,010 
3,780 
3,7«0 
3,7«0 
4,010 
3,760 


3,7«0 
3,620 
3,620 
3,820 


13,000 
13,000 
13,800 
13,100 
13,600 

13,100 
13,100 
12,800 
12,800 
12,100 

12,100 
11,200 
10,300 
9,820 
8,970 

8,970 
7,080 
0,030 
6,890 
4,790 

4,200 

3,600 
3,500 
3,240 
3,100 

3,100 
3,240 
3,3iO 
3,240 
3,370 
3,370 


8,370 
8,600 
8,990 
3,640 
8,600 

3,370 
3,370 
3,370 
8,370 
8,600 

8,840 
3,500 
3,640 
3,640 
8,990 

4,200 
4,200 
4,200 
8,920 
8,920 

8,640 
3,640 
3,540 
S,5W 
3,920 

4,200 
6,090 
6,370 
7,080 
6,370 


6,000 
4,200 
4,790 
6,390 
6,890 

6,370 
9,820 
16,800 
14,200 

13,100 

11,200 
10,300 
11,200 
9,390 
8,970 

8,970 
8,670 
8,180 
8,670 
9,390 

12,100 
14,200 
13,100 
11,600 
11,600 

11,200 
10,700 
10,700 
10,700 
10,700 
10,700 


10,700 
10,700 
10,800 
11,200 
12,100 

14,800 
17,000 
18,000 
19,700 
20,900 

22,100 
24,000 
22,700 
21,600 
26,600 

33,600 
37,800 
44,800 
53,900 
56,000 

54,300 
49,100 
42,600 
34,900 
36,400 

37,500 
43,500 
50,300 
66,300 
68,100 


66,000 
64,300 
63,900 
48,000 
43,800 

41,700 
41,700 
42,400 
44,800 
46,800 

42,400 
89,000 
38,300 
36,200 
84,900 

33,500 
32,200 
30,200 
27,800 
25,600 

25,000 
23,000 
20,000 
18,900 
17,700 

16,800 
15,000 
16,000 
16,600 
15,000 
14,500 


13,900 

5,860 

13,400 

5,530 

12.400 

5,530 

11,900 

5,530 

11,900 

5,530 

11,900 

6,530 

11,900 

5,630 

11,400 

6,530 

10,900 

6,630 

10,900 

6,530 

10,000 

6,860 

9,580 

6,200 

8,780 

6,540 

8,380 

6,200 

8,000 

6,200 

8,000 

6,200 

7,820 

6,860 

7,620 

5,860 

7,620 

6,530 

7,250 

5,530 

6,890 

6,630 

8,880 

6,530 

6,890 

6,210 

S-*^ 

6,210 

6,640 

6,210 

6,200 

5,210 

5,860 

5,210 

6,860 

4,910 

5,880 

4,910 

5,880 

4,910 

5,860 

Day. 


1916. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 


Oct. 


4,910 
4,910 
4,910 
4,910 
4,910 

4,910 
4,910 
4,910 
4,910 
4,910 


Nov. 


5,210 
6,210 
4,910 
6,210 
4,910 

4,910 
4,910 
4,910 
4,910 
4,620 


Day. 


1916. 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 


Oct. 


6,210 
5,210 
5,210 
6,210 
5,630 

6,530 
6,630 
6,630 
6,210 
6,210 


Nov. 


4,820 
4,620 


Day. 


1916. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct. 


6,630 
5,630 
6,530 
6,630 
5,530 

6,530 
6,530 
6,530 
6,530 
6,210 
6,210 


Nov. 
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y    '4''.-  iManfe  of  Yellowttone  River  at  SunUey,  Mont.,  for  the  period  Oa.  1, 191S, 

to  Nv».  It,  1916. 


Hooth. 

Disoharge  in  9ecimd-li»t. 

BunKjff 

(total  In 
■cre-feet). 

■*"*lTTHIfH- 

Mean. 

1015-10. 
'■>« 

5,030 

3,700 
13,000 

7,080 
15,800 
58,100 
55,000 
13,900 

(^540 

5,330 
5,310 

3,780 
3,630 
3,100 
3370 
4,300 
10,300 
14,500 
6,800 
4,910 

4,910 
4,820 

4,380 
3,580 
8,160 
4,040 
9,880 
31,700 
33,500 
8,790 
5,680 

6,350 
4,910 

300,000 
38,400 
502,000 
340,000 
008,000 
1,880,000 

■.  'Ziwl-I 

l."t 

jr 

3,000,000 
640,000 
333,000 

333,000 
117,000 

^. 

mft. 

"W 

^'cajdl-U 

>  ' 


TXIXOWSTOn  BIVKSL  AT  ISTAXS,  XOHT. 

'. •■  iTios.— In  NW.  J  sec.  36,  T.  18  N.,  R.  56  E.,  at  Lower  Yellowstone  divenion 
dull  at  Intake^  in  Dawaon  County,  18  miles  below  Glendive. 

ruixAGK  ASKA. — ^Not  measured. 

3r.  iu>8  ATAiLABLB. — January  1, 1911,  to  September  30, 1916;  at  Glendive,  18  miles 
tbove,  by  Wai  Department  and  Department  of  Agriculture  1893  to  1903,  and  by 
G«okigical  Survey  August  1, 1903,  to  December  31, 1910. 

'•'.E.— Chain  gage  on  north  abutment  of  dam  showing  depth  of  water  on  crest;  read 
by  Howard  Roby  and  Matt  Griebler,  employees  of  the  United  States  Reclamation 
Savice. 
v-RAaoB  MKABtTRKMBNTS. — Made  from  bridge  at  Glendive. 

■  iA.v!CEi.  AND  coNTROi.. — Dam  forming  principal  control  is  a  rock  filled  timber- 
crib  stractnre  on  pile  foundation,  completed  January  29,  1910;  700  feet  long; 
rraaes  the  stream  at  right  angles  to  current,  and  raises  low  water  level  about 
4  ieet;  specially  designed  to  resist  the  destructive  effects  of  ice  by  approach  on 
I  dope  of  3  to  1 ;  downstream  face  is  ogee-shaped  and  protected  by  a  heavy  rock 
ipion. 

Zrruna  or  dischaboe. — Maxiniuni  stage  recorded  during  year,  10.3  feet  at  2.30 
p.  m.  February  20  (stage-discharge  relation  affected  by  ice;  dischaiige  not  com- 
pated);  minimum  stage  recorded,  1.6  feet  November  30  and  December  1  and  2, 
\i  ud  19  (discbaige,  5,760  second-feet). 

1903-1915:  Maximum  stage  recorded,  10.1  feet  July  4,  1912  (discharge,  112,000 
Kcond-feet);  minimum  stage  recorded,  0.9  foot  December  26-28, 1912  (discharge, 
2.950  second-feet). 

'■  z  — Stage-diacbazge  relation  serioualy  affected  by  ice  January  1  to  March  10. 

'  r.  EEMOXB. — The  Lower  Yellowstone  canal,  which  diverts  water  to  irrigate  66,000 
acres  of  land,  heads  at  the  north  abutment  of  dam.  There  are  also  many  diver- 
eioDs  on  the  tributaries  above  the  station. 

'['A-unoN. — ^Yellowstone  Lake  and  Shoshone  reservoir  form  the  only  important 
regolatian  above,  and  control  only  a  small  part  of  the  flood  flow. 

<.  ■  rsACT. — Stage-discharge  relation  permanent  except  January  1  to  March  10,  when 
it-e  boae  to  crest  of  dam.  Rating  curve  fairly  well  defined  by  discharge  measure- 
ments  made  at  Glendive  and  curve  of  relation  between  gage  heights  at  Glendive 
and  at  Lower  Yellowstone  dam.  Gage  reads  to  tenths  twice  daily.  Discharge 
Mcectained  by  applying  mean  daily  gage  height  to  rating  table.    Results  good. 

So  discbaige  measurements  were  made  during  the  year. 
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Daily  ditdutrge,  in  leeond-feH,  of  YeHovnUnu  River  at  Intake,   Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 


Oct.       Not.       Dw.       Mar.       Apr.      May.      Jane.      July.      Aog.      Sept, 


I 
3 
3 
4 

6. 

e 

1. 

8. 
9 
10 

n 

12, 
13 
14. 
15. 

18. 
17 
18. 
19 
20. 

21 
22. 
23 
24. 
25. 

2S. 

27. 
28. 
2» 
30 
31, 


33,400 

i9,sao 

17,700 
l<,80O 
14,400 

13,000 
13,600 
13,600 
12,300 
11,500 

11,800 
10,800 
10,200 
10,200 
10,200 

10,200 
10,200 
10.200 
10,200 
9,540 

9,540 
9,540 
8,940 
8,940 
8,040 

8,940 
8,940 
8,360 
7,800 
7,280 
^260 


7,300 
7,300 
7^300 
7,300 
7,260 

7,360 
7,300 
7,800 
7,200 
6,740 

6,740 
6,740 
6,740 
6,740 
6,740 

6,740 
6,740 
8,740 
6,240 
8,240 

6,240 
6,340 
6,240 
6,240 
6,240 

8,340 
6,240 
8,240 
6,740 
5,760 


6,760 
6,780 
6,340 
6,340 
6,740 

6,740 
6,740 
6,740 
6,740 
0,340 

6,340 
6,740 
6,740 
6,740 
6,340 

6,340 
6,340 
5,760 
5,760 
6,240 

6,340 
0,240 
6,740 
6,740 
6,740 

6,740 
6,740 
7,280 
7,280 
6,740 
6,340 


94,300 
94,300 
58,200 
42,200 
80,800 

30,400 
16,800 
14,400 
14,400 
12,900 

13,900 
11,500 

10,800 
10,200 
10,800 

10,800 
9,540 
8,940 
8,300 
8,360 
8,040 


8,940 
8,380 
8,380 
7,800 
8,380 

8,360 
8,940 
8,»«0 
8,940 
8,940 

8,940 
8,360 
8,380 
8,380 
8,360 

8,360 
8,360 
8,940 
8,940 
8,940 

0,540. 
9,540 
9,540 
9,540 
8,940 

9,540 
10,200 
12,900 
12,900 
14,400 


14,400 
14,400 
12,900 
12,900 
12,200 

12,200 
13,200 
12,300 
13,900 
13,600 

17,700 
23,400 
23,400 
23,400 
30,400 

19,500 
18,600 
18,600 
17,700 
15,300 

15,200 
15,200 
16,000 
19,500 
23,400 

34,400 
21,400 
21,400 
19,500 
18,600 
17,700 


18,600 
21,400 
23,400 
23,400 
23,400 

23,400 
23,400 
27,500 
30,800 
28,600 

37,500 
32,000 
39,400 
39,400 
36,800 

42,200 
42,200 
45,000 
55,200 
67,600 

78,400 
84,600 
101,000 
84,600 
69,100 

50,800 
50,800 
59,800 
53,800 
78,400 


83,000 
81,500 
78,400 
69,100 
72,200 

72,200 
61,400 
64,400 
68,200 
59,800 

68,200 
56,800 
60,800 
45,000 
42,200 

75,300 
45,000 
42,200 
35,600 
34,300 

33,100 
29,000 
27,500 
25,400 
25,400 

23,400 
33,400 
23,400 
34,400 
21,400 
35,400 


33,400 
25,400 
33,400 
20,400 
29,600 

23,400 
23,400 
21,400 
21,400 
19,600 

17,700 
16,000 
15,200 
14,400 
14,400 

13,600 
12,900 
12,200 
11,500 
10,800 

10,200 
10,200 
9,540 
9,540 
9,540 

8,940 
8,940 
8,380 
7,800 
7,800 
7,800 


7,800 
7,200 
6,740 
6,740 
6,740 

6,740 
6,240 
6,740 
6,740 
6,740 

8,740 
7,800 
8,940 
7,800 
7,800 

6,740 
6,740 
6,740 
6,740 
6,740 

6,240 
8,240 
8,240 
6,240 
6,240 

6,240 
6,240 
6,240 
6,240 
6,240 


NoTS.— No  determination  of  discharn,  Jan.  1  to  Uai.  10,  owing  to  unoartainty  concerning  the  extent 
to  wblch  stag&^iiacliarge  relation  was  anected  by  ice. 

Monthly  diteharye  of  YeUowttone  River  at  Intake,  Mont. , for  theyear  endiny  Sept.SO,  1916. 


Uonth. 


October 

Norember. . 
December.. 
March  11-31 

Aprfl 

May, 

June 

July 

August 

September.. 


Dtscbaige  in  seccnd-teet. 


Maximum.  M'*"*"iff"i 


33,400 

7,800 

7,380 

04,300 

14,400 

34,400 

101,000 

83,000 

39,600 

8,940 


7,380 
6,760 
6,760 
8,360 
7,800 
13,200 
18,800 
21,400 
7,800 
6,240 


Mean. 


11,400 
6,  no 

6,470 
24,300 

9,300 
17,400 
46,400 
47,300 
15,100 

6,790 


Run^ofl 
(total  in 
acro-bct). 


701,000 

339,000 

398,000 

1,010,000 

553,000 

1,070,000 

2,780,000 

3,910,000 

928,000 

404,000 


BIO  TIMBZa  CHEEK  EEAB.  BIO  TOfBEE,  XOVT. 

Location — ^In  SE.  J  sec.  5,  T.  2  N.,  "R.  14  E.,  at  Webb's  ranch,  about  4  milee  below 

junction  of  forks  of  Big  Timber  Creek  and  9  miles  northwest  of  Big  Timber,  in 

Sweetgraas  County. 
Drainaqe  area. — Not  measured. 

Rbcohds  AVAn^BLE. — April  13, 1912,  to  September  30,  1916. 
Gage. — Chain  gage  on  left  bank  below  lower  bams,  and  about  one-eighth  mile  below 

house  at  Webb's  ranch;  read  by  L.  E.  Webb. 
Discharge  measubekents. — Made  by  wading  or  from  bridge  about  a  mile  below 

gage. 
Channel  and  control. — Stream  bed  and  banks  both  below  and  above  the  gage 

change  at  each  high  stage.   Principal  control  is  a  bar  that  produces  riffle  extending 

diagonally  across  the  creek  bom  30  to  40  feet  below  gage,  and  is  moving  gradually 

upstream. 
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irruaxB  ov  drcbarok. — ^Maximum  stage  recorded,  4.  66  feet  June  20,  (discharge 
7^  second-feet);  miTiiTniiTn  stage  recorded  3.0  feet  November  20-21  (diachaige  12 
Kcond-feet). 

1912-1916:    Maximum  stage  recorded,  4.8  feet  June  5,  1914  (discharge,  937 
Hcimd-feet);  TniniinTim  stage,  2.65  feet  March  20,  1916  (discharge,  7  second-feet). 

>s.— Stage-disdttarge  xelation  aerionaly  afFected  by  ice;  observations  discontinued 
daring  winter. 

riTRsioirs. — Much  water  is  diverted  for  irrigation  above  and  below  station. 

Rf,  r  LATiON . — None. 

<- vrsACT. — Stage-diachaige  relation  changed  by  hig^  water  during  June,  1916. 
Rating  curve  need  before  June  18  well  defined  below  400  second-feet,  and  poorly 
defined  above;  curve  used  after  July  4  fairly  well  defined  below  125  second-feet, 
aad  poorly  defined  above.  Gage  read  to  half-tenths  once  daily.  Dafly  discharge 
ascertained  by  applying  gage  heights  to  rating  tables,  except  for  periods  during 
■iildlx  Btage-dischaige  relation  is  affected  by  shifting  control,  or  ice,  as  shown  in 
footnote  to  daily-dischaige  table.  Records  good  except  for  the  hi{^-water  period 
at  June,  and  the  month  of  July. 

I-jrioTft  wteamremenU  of  Big  T^imher  Creek  near  Big  Tmber,  Mont.,  during  the  year 

ending  Sept.  SO,  1916. 

(ICsdebyc.  S.  Heidel.] 


Brta. 

Case 

diaigs. 

Date. 

OSOT 

Db. 

Date. 

Oaee 
heigbt. 

Db- 

••<  IL 

rut. 

3.32 
3.14 

aec-ft. 
37.1 
2t.« 

IfdTM 

Feet. 
3.70 
4.30 

'1st 
346 

Aiiie37<i 

Aim.  8. 

Feet. 
3.12 
8.76 

"^^'- 

:.-  3j 

Tone  10s 

102 

•  Ueasond  bxm  bridge  1  mile  bdow  gage. 

-iJ»  diMeharge,  in  uamd-feel,  of  Big  TSmber  Creek  near  Big  Timber,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


D»y. 

Oct. 

Not. 

Dec. 

Kar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

56 
56 
48 
48 
48 

48 
48 
48 
48 
42 

42 
42 
42 
42 
42 

42 
35 
35 
35 
35 

35 

H 

85 

35 

35 
35 
20 
29 

23 

28 

29 
29 

29 
29 
29 

29 
29 
23 
23 
23 

23 
33 
33 
23 
23 

23 
23 
23 
23 
12 

12 
29 

29 
42 
29 

29 
29 

28 
27 
26 

48 
48 
42 
48 
64 

66 
56 
56 
56 

48 

66 

83 
83 
83 
83 

83 
83 
83 
83 

105 

64 
64 
£6 
74 
64 

64 
83 
94 
83 
83 

83 
74 
74 
74 
83 

94 
200 
118 
94 
83 

83 
74 
48 
64 
64 

64 
64 
64 
83 

U8 

118 
118 
105 
105 
105 

118 
106 
106 
118 
130 
130 

146 
130 
105 
105 
200 

162 
146 
162 
200 
346 

376 
293 
319 
346 
435 
496 
593 
731 
731 
768 

528 
465 
435 
435 
435 

638 
527 
60O 
600 
400 

400 
400 
430 
300 
257 

234 
234 
234 
282 

192 

199 
206 
212 
173 
166 

234 
234 
212 
192 
156 

173 
126 
140 
128 
126 

126 
140 
156 
173 
126 
126 

126 
112 
100 
100 
88 

126 
112 
100 
88 

88 

88 
78 
78 
68 
68 

68 
68 
68 
5« 
69 

50 
59 
50 
50 
50 

50 
42 
42 
42 
42 
42 

42 

35 

35 

23 

23 
23 
23 
33 
23 

23 

« 

48 
56 
35 
42 
42 
42 
48 
48 

48 
48 
74 
56 

48 

56 
64 

St 

48 
56 

35 

35 

- 

35 

, 

35 

, 

29 

29 
35 

35 

35 

^ 

35 

35 

35 

- 

36 

35 

29 

29 

23 

33 

23 

23 

23 

23 

* ...._...--. 

23 
'  23 

23 

23 

T  iri  rWMW  <ll  w  tiai K« imleHon  nITnrtnd  hr  Irn  NnF  n  tn  Dec.  4,  Dec.  12-13,  and  Mar.  1-11.  Dlacbarge 
r  Miiiaiui  f>r>r  38-30  and  Ju1t11-13.  June  18-36  dlacbaree  detennlned  indirectly  on  l»sis  ol observer's 
..  iid  im^niiiiimiiit  of  June  27;  June  28  to  July  4,  on  bans  of  observer's  notes,  and  by  comparison  with 
— -  n       '.giaas  Creel:  above  Melville.  Nogage-lielghtieoordDecl4toFeb.29. 


.-.  iid  iiii^ milt  of  June  27; 

w.  J  dii^KSa  of  Sweetgraas  Creek  I 
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SUBFAOE  WATEB  SUPPLY,  t»16.  PABT  VI. 


MonMy  ditdiarge  of  Big  2V>ii6er  Creek  near  Big  JHmber,  Monl.,  for  the  year  ending 

Sept.  30, 1916. 


Manth. 

Dbcfaarge  In  aecoBd^ieet. 

Run-oS 
(total  in 

BPTO-fcOt). 

\lvLThnnm 

Meui. 

October 

M 

43 

74 
106 

am 

768 
430 
128 
42 

33 
13 
35 

42 
48 
105 
125 
42 
33 

51.4 
«.2 
<5.5 

388 

30t 
73.3 
30.4 

3.490 

1,530 

Mwoh  1W?1                                  

2,040 

Anril 

4,130 

SSy!::::::::::::::;:::;;::::::;:;::;::;:;::::::::::::;;:: 

5,870 

Juno.. 

33,100 

July. 

13,900 

Augiut 

4,600 

S^ember 

1,810 

BOinj)EB  HIVZa  KXAK  COHTAOT,  KOST. 

Location. — In  8E.  \  sec.  14,  T.  3  8.,  R.  12  E.,  at  private  vagon  bridge  on  ranch  of 
G.  W.  Baker,  2\  milee  below  Boulder  Falla,  and  about  8  mUes  above  McLeod 
post  office,  4  miles  from  Contact,  in  SweetgnuB  County. 

Drainaos  aria. — 234  square  milee. 

Rkcobds  availablb.— May  1, 1910,  to  September  16, 1916,  when  station  was  discon- 
tinued. 

Gaob. — Vertical  stafi  fastened  to  downstream  side  of  left  abutment  of  private  wagon 
bridge  near  the  bams  on  the  remch  of  G.  W.  Baker,  by  whom  gage  is  read. 

DiBCHAROB  HEASURKiCBNTB. — ^Mado  from  bridge  or  by  wading  at  a  ford  about  400 
yards  above  gage. 

Channel  and  control. — Stream  bed  rocky;  shifts  slightly.  Big^t  bank  high  and 
not  subject  to  overflow;  left  bank  low  but  ia  overflowed  only  in  extreme  floods. 

ExTRBKEa  OF  DIBCHAROB. — XfnTimiiTn  stage  tecorded  during.year,  8.4  feet,  7  a.  m. 
June  27  (discharge,  4,750  second-feet) ;  minimum  stage  recorded,  2.26  feet  Novem- 
ber 15  (discharge,  78  second-feet). 

1910-1916:  Maximum  stage  recorded  June  27,  1916;  minimum  stage  recorded, 
1.9  feet  November  22-24,  1914,  and  March  21-24,  1915  (discharge,  20  second- 
feet). 

IcB. — Stage-discharge  relation  aeiiously  affected  by  ice;  observations  discontinued 
during  winter. 

DrvEBSioMS. — Small  ditch  diverts  for  irrigation  above  station. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  fairly  permanent.  Bating  curve  fairly  well 
defined.  Gage  read  to  half  tenths  twice  daily.  Discharge  ascertained  by  apply- 
ing mean  daily  gage  height  to  rating  table.  Records  only  fair,  owing  to  lack 
of  discharge  measurements. 

The  following  discharge  measurement  was  made  by  C.  S.  Heidel: 
October  22, 1916:  Gage  height,  2.59  feet;  discharge,  152  second-feet. 
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>..k, 


V  m  aeeoni/eet,  ofBmMtr  River  near  Contact,  M(nU.,for  the  year  ending 
Sept.  30, 1916. 


D»y. 

Oct. 

Not. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

140 
1« 
1S2 
180 
140 

106 
1«6 
16t 
US 
140 

U3 
153 
1<5 
US 
1S2 

IBS 
16S 
16S 
1«S 
1S2 

165 
152 
163 
152 
US 

140 
140 
140 
152 
140 
153 

165 
165 
140 
140 
128 

128 
US 
128 
115 
103 

lis 

SO 
SO 
SO 
78 

435 
510 
486 
435 
485 

510 
485 

535 
•18 
535 

7fl« 

735 

1,280 

1,040 

1,260 

1,330 
1,880 
4,2£0 
4,450 
4,060 

3,860 
3,450 
3,080 
3,080 
3,080 

4,050 
4,460 
4,250 

4,oj:o 
3,8!:o 

3,450 
3,450 
8,660 
3,720 
2,630 

8,650 
2,900 
3,260 
3,980 
3,9S0 

2,540 
2,460 
2,380 
2,290 
3,130 

1,980 
1,850 
1,720 
1,680 
1,440 

1,310 

1,180 

1040 

965 

895 

895 
830 
765 
785 
675 
645 

690 
590 
535 
535 

510 

485 
435 
435 
390 
368 

436 
436 
636 
486 

460 

486 
436 

890 
368 

326 

325 
306 
266 

366 

330 

230 
265 
265 
230 
313 
365 

265 

• 

230 

• 

365 

i 

330 

330 

365 

- 

248 

fc 

230 

230 

180 

195 

230 

336 

196 

. 

165 

.^ 

165 

' 

t 

V 

390 

4a; 

430 

V  jtc— DtadmES  interpolated,  for  lack  of  gags  readings,  Oct.  31,  May  30,  31,  and  July  18-23. 
"irtMy  discharge  of  Boulder  River  near  Contact,  Mont.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discbarge  In  seocmd-leet. 

KUD^ff 

(total  In 
acra-iset}. 

Maximnm. 

Uinimom. 

Mean. 

.•ijjKr              '. 

180 
166 
4,450 
3,650 
590 
265 

128 
78 
435 
645 
213 
165 

154 

130 

2,110 

2,000 

388 
222 

9,470 

3,570 

126,000 

123,000 

23,900 

7,050 

_ 

■^vmharl— !•           

8WEETOKA8S  CKZKK  ABOVE  MEI.VIU.Z,  MOVT. 

:>•  A^noK. — About  in  middle  of  see.  27,  T.  5  N.,  R.  13  E.,  on  T.  S.  Lavold's  ranch,' 9 

ndles  northwest  of  Melville,  Sweetgrass  County. 
IiAixAGB  ASKA. — About  63  BquoTe  miles  (measured  on  top(^;raphic  map). 
Eeookds  ATAII.ABI.B.— August  21,  1913,  to  September  30,  1916;    Ifay  6,  1907,  to 

Decembtf  31, 1912,  for  station  at  C.  M.  Rein's  ranch  in  SW.  \  sec.  24.,  T.  6  N., 

R.  12  E.,  17  miles  northwest  of  Melville.    No  diveraions  or  tributaries  between 

two  stations. 
iMHC. — Vertical  staff  on  left  bank  thiee-fourths  mile  above  T.  S.  Lavold's  house, 

(Md  by  T.  S.  lavold. 
r>G<cHAKOB  MEABtTREioiNTs. — Made  by  wading  100  feet  above  gage,  or  from  bridge 

near  observer's  house. 
'  HAXXKL  AJTD  coMTBOL. — Stream  bed  composed  of  gravel   and  boulders;   probably 

^Kghtly  shifting.    Banks  high;  not  subject  to  overflow. 

71244'— 19— WSP  438 8 
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SURFACE  WATER  SUPPLY,  1916,  PART  VI. 


EzTBEUBfi  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year,  2.7  feet  June  17 

(discharge,  872  second-feet);    minimum  stage,  0.5  foot  March  20-23  and  April 

12-21  (discharge,  13  second-feet). 
1907-1912:    Maximum  stage  recorded  at  old  section,  6.16  feet  June  1,  1908 

(dischatge,  1,490  second-feet);  minimum  stage,  1.42  feet  April  18-19,  1911,  and 

April  23-30, 1912  (discharge,  8.6  second-feet). 
1913-1916:   Maximum  stage  recorded  at  present  site,  2.7  feet  June  4,  1914 

(discharge,  1,280  aecond-feet) ;  minimum  stage,  0.45  foot  April  29, 1915  (discharge, 

11  second-feet). 
IcB. — Stage-discharge  relation  seriously  affected  by  ice;   observations  discontinued 

during  winter. 
Diversions. — ^Two  small   ditches  divert  water  above  gage;  quantity  diverted  is 

negligible. 
Regulation. — None. 
Accuracy. — Stage-discharge  relation  practically  permanent  during  year.    Rating 

curve  well  defined  below  700  second-feet.    Gage  read  to  half  tenths  once  daily. 

Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table.    Rec- 
ords good. 

Discharge  meatwremenit  ofSweetgrats  Creek  abaue  Melvillt,  Mont.,  during  the  year  ending 

Sept.  30,  1916. 
(UadehyC.S.  Heidel.l 


Date. 

hei^t 

Db- 
charge. 

Date. 

he^t. 

DIs- 
charge. 

Date. 

Oaee 
height. 

Db- 
chargs. 

Oct.30 

Fett. 
0.8S 
1.24 

107 

Feef. 
2.3 
2.3 

See.-ft. 
MM 
£79 

Aug.  3 

Tut. 
1.33 

'"% 

Maxii  

27 

Daily  discharge,  in  second-feet,  of  Sweetgrass  Creek  above  Melville,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 


Oct.   Nov 


Dec. 


Mar. 


Apr. 


Uay.   June.  July, 


Aug.   Sept. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 

e. 

10. 

11. 
12. 
13. 
14. 
IS. 

16. 
17. 
18. 
19. 
20. 

21. 
23. 
23. 
24. 
25. 

26. 
27. 
28. 
2». 
30. 
31. 


19 
23 
23 
23 

27 

27 
27 
37 
100 
80 

123 
U3 
123 
123 
100 

100 
100 
100 
123 
100 

100 
100 
100 
112 
123 

123 
133 
133 
136 
136 
136 


136 
136 
123 
149 
247 

210 
228 
210 

340 
511 

340 
210 
290 
340 
ill 

578 
83 
6S0 
797 
578 

578 
511 
450 
511 
450 

511 
578 
650 
578 
511 


511 

578 
673 
511 
611 


393 

578 
450 

340 
340 
340 
290 
247 

310 
328 
347 
247 
310 

178 
178 
178 
178 
178 

178 
164 
164 
164 
164 
149 


149 
149 
133 
136 
136 

149 
149 

136 
136 
133 

123 
123 
123 
112 
100 

100 
lOO 
100 
90 
90 

80 
80 
80 
80 
80 

80 
80 
80 
80 
56 
49 


4» 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
43 

43 
43 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 


Note.— No  gage-height  record  Jan.  1  to  Mar.  18. 
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MonlJtfy  dinAarge  of  Sv>eetgra$$  Creek  above  JiehiUe,  Monl.,for  the  year  ending  Sept.  SO, 

1916. 


Maotb. 

Dbchirge  in  sectsid-feet. 

Ruo-oO 
(total  in 
acre-leet). 

Uazlmam. 

WW  iHiffnyfTir^ , 

Uean. 

"IMW 

80 

*9 

J7 

16 

19 

13S 

872 

S78 

149 

49 

37 
27 
27 
13 
13 
19 
123 
149 
49 
37 

64.9 
40.2 
28.9 
IS.l 
16.1 
90.7 

426 

306 

106 
43.2 

3,990 
2,390 
1,780 

SoTCmbtf 

n—mnWrn 

\lMltt  19-n .    . 

389 

iBfi 

958 

Mv^":::::: :  :        :                   ; 

5,680 
26,300 

JS":.:"".::::::;:;.:""":::. :::::::;""::;;"":: 

Mr 

18,800 
6,520 
2,570 

iamt 

^fSSHna 

SWEZTOBASS  CXXXX  BKIX>W  If  ELVILLX,  KOHT. 

Location. — Xear  middle  of  aouth  line  of  scr.  27,  T.  4  N.,  R.  15  E.,  at  McAllister's 
rmncb,  about  one-fourth  mile  above  head  of  intake  canal  of  Big  Timber  Carey 
I»oject,  and  6  milea  southeast  of  Melville,  Sweetgraae  County. 

Draikaob  abba. — 137  square  miles  (measured  on  topographic  maps). 

Records  avauablk.— April  1,  1909,  to  September  30,  1916;  May  4,  1907,  to  April  1, 
1909,  at  Adam's  ranch,  2}  miles  downstream. 

Gagb. — Overhanging  chain  gage  on  left  bank  about  100  feet  'west  of  McAllister's 
ranch  house;  read  by  Mrs.  Swen  Johnson. 

DracHAROB  MEASUREMENTS. — Made  by  wading  below  gage  or  from  highway  bridge 
one-half  mile  above  gage. 

Channel  and  control. — Stream  bed  of  clean  gravel.  Bar  producing  riffle  about 
300  feet  around  a  bend  below  gage  likely  to  shift.  Right  bank  low;  subject  to 
overflow  during  high  stages;  left  is  a  cut  bank  at  the  gage  and  not  overflowed 
at  that  point,,  but  is  lower  and  may  be  overflowed  about  200  feet  below  gage. 

ElxTKEMES  OF  DiscHABOB. — Maxjmiim  stage  recorded  during  year  4.2  feet  during 
high  water  in  June,  as  estimated  on  June  27  from  high-water  marks  (dischargo 
determined  from  extension  of  rating  curve,  1,700  second-feet);  miTiirrnim  stage 
recorded,  1.15  feet  September  4  (discharge,  34  second-feet). 

1909-1916:  Maximnm  stage  recorded  June  27,  1916;  minimum  stage  recorded, 
1.0  foot,  August  23-25,  September  2-4  and  6,  1913  (discharge,  10  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice.  Recently  no  one  has  lived 
on  the  ranch  during  the  winter,  and  obeervers  have  not  been  available  for  reading 
gage  even  to  the  end  of  the  open  season  or  to  begin  as  soon  as  the  ice  breaks. 

DiTERSiONS. — ^There  are  adjudicated  rights  from  Sweetgrass  Creek  exceeding  500 
aecond-feet,  and  numerous  ditches  divert  water  both  above  and  below  the  station. 
The  intake  canal  of  the  Big  Timber  Carey  project,  which  will  carry  600  second-feet, 
diverts  into  two  connecting  storage  reservoirs,  one  of  6,000,  and  the  other  12,000 
acre-feet  capacity. 

Regulation. — ^None. 

.UcDSACT. — Stage-discharge  relation  fairly  permanent  during  year.  Rating  curve 
fairly  well  defined.  Ciage  read  to  half  tenths  daily  when  observer  was  home. 
Diadiaige  obtained  by  applying  gage  heights  to  rating  table.    Records  fair. 
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SURFACE  WATEB  SUPPLY,  1916,  PABT  VI. 


Ditdutrge  meatwtmmU  of  SvMtgrau  Cruk  below  MdmUe,   Mont.,  during  the  year 

atding  Sept.  SO,  1916. 


ClCnlabyC 

8.  Hsi(M.l 

DlA). 

bttS^t. 

cfaaige. 

Dide. 

Oan 

diacge. 

Date. 

beS^St. 

Db- 
durge- 

Oot.ao 

rtd. 

1.43 
1.78 

88 
133 

June  10 

S7 

net. 

8.00 
S.22 

800 

Aogl 

1.4S 

aas^. 
73 

UnyM 

Doily  diteharge,  in  ttecmdftet,  of  Sweetgraes  Creek  below  Melville,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Hay. 

Jane. 

July. 

Aug. 

Bapt. 

Day. 

M«y. 

Imw. 

July 

Aog. 

Sept. 

1 

814 
614 
880 
404 
890 

303 

440 
440 
440 
4U 

3sa 

230 
828 
347 
380 

84 
78 
88 

81 
81 

76 
61 
88 
76 
76 

78 
76 
68 
61 
61 

38 
88 
88 
34 
88 

43 
48 
48 

48 
48 

64 
54 

48 
54 

48 

16 

187 
174 
3U 

m 
in 

110 
130 
110 

uo 

101 

101 
03 

no 

130 

no 

93 

61 
61 
61 
64 
81 

68 
54 
81 
64 
64 

61 
54 
54 
54 
48 
43 

48 

2 

200 

181 
183 
SSO 

147 
330 

17 

48 

S 

18 

64 

4 

It 

54 

5 

30 

61 

8 

21 

54 

7 

22 

64 

8 

23 

48 

9 

34 

25. 

38 

37 

38 

38 

30 

uo 

300 

W7 
174 
174 
174 

■■"wi" 

988 
913 
680 

38 

10. 

814 

38 

11 

43 

13 

38' 

18 

48 

M 

48 

15 

43 

31 

Monthly  discharge  of  Sweetgraes  Greek  bdow  Mehille,  MotU.,for  the  year  ending  Sept.  SO, 

1916. 


Uonth. 

Dtacfaarge  in  aeooiid.feet. 

Hiin-ofl 
(total  in 
aoe-leet). 

lUKIIIltlDl* 

Mm  iwir^  B^n  - 

U«aa. 

July, 

830 
84 
81 

93 

43 
34 

373 
63.0 
46.2 

16,800 
3,870 
3,7S0 

TIm  period 

23,400 

PBTOB  OBXXK  AT  OOBTmiT,  MOITT. 

Location.— In  SE.  }  see.  85,  T.  1 S.,  R.  27  E.,  on  Crow  Indian  Reserv&tdon  at  Coburn, 
in  Yellowstone  County,  12  miles  southwest  of  Billings  and  13  miles  above  mouth 
(rf  creek. 

Drainaoe  abba. — Not  meesorad. 

Rkcobds  availablb. — September  13, 1911,  to  September  30, 1916. 

Oaoi. — Overhangiiig  diain  gage  on  left  bank,  opposite  observer's  house;  read  by 
Harry  Foster. 

DisosABOB  KBASiTBBiatMTS.— Made  by  wading. 

GhanneIi  and  oontrol. — Bed  of  stxeam  gnvel  and  clay.  Principal  control  is  gravel 
bar  which  forms  a  riffle  at  low  stages  about  300  feet  below  gage ;  at  a  medium  stage 
therifSe  disappears  and  no  well-defined  control  eidsts.  Banks  high  and  not  sub- 
ject to  overflow  except  at  extremely  high  stages.  Current  at  gage  is  duggish  at 
low  stages  but  of  medium  velocity  at  high  stages. 
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ExnaoB  (w  anoujm. — Ma-rimmw  BtagM  recorded  during  year,  7.01  feet  at  6  p.  m. 

May  22  (dittaige,  S33  aeoond-feet);  minimnm  stage,  S.9  feet  July  15-27,  August 

3-<  and  11-14  (diadMige,  25  aeoond-feet). 
1911-1916:  Maxiiniim  stage  recorded,  9.9  feet,  May  20,  1912  (discfaaige,  746 

ieoaad4eet);  nummnm  stage,  S.6  feet  September  1,  1913  (dischaige,  6  second- 

ieet). 
!•*  —'*V  'K^'t^'gn  relation  aerioody  affected  by  ice;  observationa  discontinued 

dming  winter. 
I'TTuaiOKa. — Water  snfficient  to  irrigate  appraziniately  1,000  acres  near  Pryor  is 

diverted  mboat  30  milea  above  Gobum. 
?.>ecu.noii. — Ncme. 
l'\Ta4CT. — Stage-dischaiiee  relation  practically   pOTmanent.    Rating  curve  well 

ddined  between  14  and  282  aeoond-feet.    Gage  read  .to  half  tenths  twice  daily. 

Disdiaige  aacertained  by  applying  mean  daily  gage  height  to  rating  table.    Rec- 
ords good. 


'■^imyi  wuBturenunU 


of  Pryor  Creek  at  Cobum,  Uonl.,  during  the  year  ending  Sept.  SO, 
f9J6. 


[llMto  by  W.  A.  i:,amb.| 

Dmte. 

Oaga 
bcight. 

Dto- 
oharge. 

irfjj         

rut. 
4.  at 

{.OS 
S.M 

""t- 

fc»a. 

136 

iji   ._ .,-.. -.,, 

15.2 

r*:;  £miarge,  in  aecond-feet,  of  Pryor  Creek  at  Cobum,  J/ont.,  for  the  year  ending 

Sept.  30, 1916. 


Day. 

Oct. 

Not. 

Uv. 

Apr. 

May. 

TanB. 

Inly. 

Aug. 

Sept. 

49 

S8 
88 

«S 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 

49 
49 

49 
49 

49 
49 
49 
49 
49 

1I!"I" 

88 

116 

319 

US 

99 

88 

88 
83 
68 
68 

68 
73 
68 
68 
68 

68 

7J 
68 
68 
68 

68 

s 

68 
68 

68 
78 
68 
68 

78 

78 
83 
83 
73 
68 

68 
73 
78 
78 
78 

78 

83 

121 

ITS 

219 

373 
238 
189 
131 
138 

140 
273 
273 
219 
2S6 

329 

179 
U3 
146 
146 
140 

183 

146 
199 
131 
140 

131 
121 
110 
110 
110 

104 
86 
99 
99 
88 

88 
88 

88 
83 

78 

99 
133 
110 
88 
88 

78 
68 
63 
68 
M 

49 
49 
44 

40 
40 

40 
40 
40 
33 
S3 

32 
32 
83 
33 
25 

25 
25 
35 
25 
35 

38 
36 

25 
35 
35 

35 
35 
S3 
68 
78 
64 

36 
S3 
35 
25 
26 

25 
38 
35 
28 
28 

25 
25 
25 
25 
25 

28 
S3 
S3 
33 
S3 

S3 

S3 

40 
40 
40 

40 
40 
40 
40 
40 
40 

40 

. 

40 

J,    .  ,  

S2 

*              -...- 

32 

i     

33 

t 

40 

40 

k 

40 

«      

40 

> 

88 

1.           

49 

49 

B    i 

49 

49 

40 

.' 

49 

40 

t 

49 

>      .   .     

40 

i                       ......... 

40 

40 

•    ■* 

40 

" 

•8 

s 

n 

83 
83 

78 

78 
78 

40 
40 
40 

I 

40 
40 

> 

40 

a 

40 

1.          

40 

r 

S9a.-^Q^t  Bot  nnd  Dec.  16  to  Mv.  22.    &tacBKUMliarff»  ralattaa  afleotod  hy  ioe  afUr  Not.  30. 
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ItorUhl^  di»Aarge  of  Pryor  CrtA  at  Ccbum,  Jfont.,  fiir  the  year  ending  Sept.  SO,  1916 


UonOi. 

DisdiArBB  in  wcood-fwt. 

Ran-off 
(totelln 
wre-feot) 

Vftxfmnmi 

WInlmiitw 

Uem. 

• 

October    .                

88 

4« 
81 
219 
37S 
IM 
78 
40 
58 

*» 
68 

68 
68 

M 

2£ 
26 
32 

£1.2 
48.0 
TO.J 
82.0 

147 

101 
S4.9 
»1.7 
42.2 

3, 15< 

November  1-20. 

1,944 

Vmti  JS-M 

l,3fi( 

April 

4.sa 

1^..:.::. ...:.:: :.:...; : :;..:. 

9,04< 

8,07( 

July 

2.  t5( 

August 

l.OSC 
2,&1C 

S^ember 

FKTOK  CREXK  AT  HTTirTLZT,  KOHT. 

liOCATioN.— In  SW.  }  sec.  25,  T.  2  N.,  R.  27  E.,  at  steel  highway  bridge  half  a  mile 
from  railroad  station  at  Huntley,  in  Yellowstone  County. 

Dbainaob  area. — SOOsquaremilea. 

Bbcobds  ATAiLABLB. — August  6,  1904,  to  December  30,  1916,  when  station  was 
discontinued. 

Gaob. — Chain,  installed  June  16,  1906,  at  highway  bridge  croesing  the  new  channel, 
into  which  the  creek  was  at  that  time  turned  by  the  United  States  Beclamation 
Service;  read  by  £.  V.  Carpenter,  K.  C.  Peterson,  and  George  Ditz,  employees 
(rf  the  United  States  Reclamation  Service.  From  August  6,  1904,  to  June  16, 
1906,  observations  were  made  from  staff  gage  on  right  bank  200  feet  south  of 
Northern  Pacific  Railway  station.    The  two  gages  are  not  set  to  the  same  datum. 

DiscHAROE  XBASURBICBNT8. — Made  by  wading  or  from  bridge  to  which  gage  is 
attached. 

Channel  and  control. — ^Bed  composed  of  day  and  gravel;  may  change  somewhat; 
■    banks  steep  and  uniformly  graded,  clean,  and  not  subject  to  overflow. 

EzTREMBS  OF  PI8CEABOE. — Maximum  stage  recorded  during  year,  8.85  feet  Feb- 
ruary 18  (stage-dischaige  relation  affected  by  ice;  discharge  not  determined); 
minimum  stage  recorded,  1.10  feet  July  25-26  (discharge,  13  second-feet). 

1904-1916:  Maximum  open-water  stage  recorded,  7.2  feet  July  3,  1912  (dis- 
charge, 1,560  second-feet);   channel  reported  dry  July  26-28,  1908. 

IcE.^ — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — ^Water  sufficient  to  irrigate  about  1,100  acres  is  diverted  above  station. 

Regulation. — ^None. 

AccuRACT. — Stage-discharge  relation  not  permanent;  affected  by  ice  and  by  shifting 
contnd.  Rating  curve  used  October  1  to  November  4,  1915,  fairly  well  defined; 
curve  used  March  16  to  Dec^nber  15,  1916,  well  defined  between  20  and  200 
second-feet.  Gage  read  to  quarter  tenths  before  March  1,  and  to  hundredths 
after  that  date,  once  daily.  Discharge  ascertained  by  applying  daily  gage  height 
to  rating  table.  No  record  November  5  to  December  31,  1915;  gage  read  but 
data  inadequate  for  determination  of  flow  January  1  to  March  16,  and  Decem- 
ber 11-30, 1916.    Records  fair. 

Discharge  measurements  of  Pryor  Creek  at  Huntley ,  Mont.,  during  (keyearendSng  Sept.  SO, 

1916. 


(Hade  by  W.  A.  Lamb.] 

Date. 

he^t. 

Db- 
ohaige. 

Uv.23 

Fat. 
1.67 
2.17 
1.M 

*"•«■ 

May  31 

152 

Aug.  J 

tO.5 
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Wir  Advpe,  m  aeeoiuI/«e<,  o/  iVjor  CrtOt  at  BurUUy,  Mora.,  for  the  ptriod  Oct.  1, 

1915,  to  Dee.  10, 1916. 


1>»T- 

Oct. 

Not. 

Mar. 

Apr. 

May. 

Jona. 

July. 

Aug. 

Sept 

UU-M. 

383 

40 
40 
40 

S6 
38 
38 
36 

79 
188 
399 
198 
141 

108 
100 
93 
93 
86 

86 
79 
65 

76 
79 

83 
86 

86 
83 
79 

76 
72 
69 
68 

69 

72' 
75 
78 
79 
78 

75 
7S 
73 
69 
68 

65 
68 
69 
73 
68 

65 

69 

73 

159 

380 

318 
178 
159 
159 
134 

198 
328 

218 
218 
218 

308 

198 
198 
188 
178 
159 

178 
168 
159 
141 
134 

124 
141 

124 
124 
U6 

116 
116 

106 
108 
100 

100 
96 
93 
86 
83 

79 
91 
105 
116 
108 

lOS 
100 
93 
86 
76 

73 
«B 
65 
65 

62 

61 
68 

56 
52 
51 

48 
40 
85 

S3 
30 

80 
38 
26 
23 
21 

17 
17 
17 
15 
13 

13 
17 
28 
124 
46 
48 

38 
85 
30 
30 
28 

28 
28 
30 
33 
32 

35 

35 
35 
33 
33 

30 
SO 
29 
28 
27 

96 
36 
24 
23 
22 

21 
23 
28 
26 
27 
28 

80 

IS 

g 

35 
35 
35 
37 
IS 

40 
40 
42 
44 
44 

46 
46 

t 

3 

1 

i 

40 

1 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
38 
36 
36 

36 

30 
36 
38 
40 

40 
38 

38 
38 
38 
38 

• 

« 

f . 

K 

'♦      ........................ 



306 
360 
238 
196 
188 

168 
141 
93 
100 
•79 

79 
86 
« 
86 

83 
79 

46 

X . 

46 
44 

a  

42 

w 

40 

s 

40 

s 

43 

s 

44 

r 

44 

s 

46 

46 

!  

47 

~i 

Oet. 

Nov. 

T>^ 

D«y. 

Oct. 

Not. 

Dm. 

Day. 

Oct. 

loe 

106 

100 
98 
93 

88 

79 
76 
7J 

Not. 

Dm. 

ML 

SO 

sa 

55 
S5 

se 

S8 
58 
SI 
•2 
•5 

• 

75 

7a 

71 
•9 
08 

ftS 
M 
OS 
85 
SB 

72 
73 
W 
69 
88 

85 
65 

64 

63 

«s 

11 
13 
13 
14 
15 

16 
17 
18 
19 
» 

1916. 

68 
69 
73 
73 
76 

79 
86 
88 
93 
100 

63  . 
63  . 
66   . 

68  . 

69  . 

73  . 
73  . 
76   . 
76  . 
76  . 

""I 

1916. 
21 

75 
72 
72 
69 
68 

65 
68 
68 
69 
73 

1  .. 

23 

] 

23       

1 

24 

I 

36 

t 

36 

27    

28 

29 

11, 

30. 

81 



MtnAfy  diaAarge  of  Prijor  Credt  at  Huntley,  Mont.,  for  the  period  Oet.  1, 1915,  to  Dee.  10, 

1916. 


Honth. 

Dbeharge  In  noond-iwt. 

RniMlfl 
(total  In 
acre-feet). 

MInlmniii. 

Mran. 

1015-16. 
'.-ubw                

283 

36 

306 

339 

360 

178 

134 

36 

48 

108 
78 
72 

36 
36 
70 
65 
65 
76 
13 
21 
80 

50 
62 
62 

46.5 
36.0 

143 
95.3 

141 

112 
41.0 
38.9 
40.5 

76.3 
60.3 
87.1 

8,860 
286 

K3Tiai]Nrl-4            . -. 

Madil*^!          

4,510 

iBfl.                           

5,670 

JK" .::..:: ... 

8,670 

s 

6,660 

liy 

3.520 

Acf^l^                   

1,780 

2,410 

1916. 
Ooabv      

4,080 

^^■^■har               " 

4,120 
1,830 
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worn  XIVSB  AT  BIVXKTOV,  WTO. 

Location. — In  aec.  2,  T.  1  S.,  R.  4  E.,  at  highway  bridge  one  mile  east  of  Biverton, 

in  Fremont  County.    Popo  Agie  River  enters  three-fourths  mile  belotv. 

Dbajnagk  abba. — 2,320  square  miles  (measured  on  base  map  of  Wyoming,  scale 
1:500,000.) 

Rbcobds  availablb.— May  15, 1911,  to  October  31, 1912;  April  1, 1915,  to  September 
30, 1916.  From  May  14, 1906,  to  November  1,  1908,  a  station  was  maintained  at 
Walker's  ferry,  about  a  mile  above  the  present  station.  No  streams  enter  belrween 
the  sites;  records  directly  comparable. 

Gaob. — Chain  gage  on  downstream  side  of  fint  pier  from  left  bank;  read  by  Miss 
Edna  Grider. 

Dibcharob  hbaburexbnts. — ^Made  from  bridge. 

Channbl  and  contbol. — Bed  composed  of  sand  and  gravel,  somewhat  shifting:. 
No  well-defined  control.  Rig^t  bank  subject  to  overflow  at  extremely  bigli 
water. 

ExTBBMBS  OF  DI8CHAROB. — Maxlmiim  stage  recorded  during  year,  10.1  feet  at  6.30 
p.  m.  JTtme  18,  and  5  p.  m.  June  19  (discharge,  7,750  second-feet);  minimum  dis- 
charge occurs  during  winter  months. 

Igb. — Stage-discharge  relation  seriously  affected  by  ice. 

Dtvbbsionb. — ^Water  is  diverted  from  Wind  River  and  its  tributaries  to  irrigate  about 
20,000  acres,  an  area  which,  under  the  Wyoming  law  allowing  one  second-foot  for 
70  acres,  would  require  286  seoond-feet. 

Rbouiation. — None. 

AccnBACT. — Stage-discharge  relation  not  permanent  but  shifts  between  narrow  limits. 
Rating  curve  well  defined  between  500  and  6,000  second-feet.  Gage  read  to  half- 
tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  table.    Records  good. 

DimAarge  meaturtmenU  of  Wind  Riu«r  at  Riverton,   Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


IMe. 


Oct.  11 
Jan.  IS 
Feb.  25 


Hadaby- 


U.N.antit,Jr 
R.I.lfmker... 
R.  H.  FMobw. 


{.59 
■5.96 
•5.86 


Dis- 
cbargs. 


Sec.-ft. 
970 
266 
4Se 


Date. 


May  8 
June  15 
Sept.    1 


Made  by— 


^tS 


r&. 


R.  H.  Fletcher- 
H.  K.  Smith.J 
P.V.Hodges 


a  Stag&dlicbarge  relation  affected  by  Ice. 


Sim 

m 


^nssin 


Dla- 
diftTge. 


8te.-ft. 

■i     2,3™ 

g     *.■"» 
".     l.UO 

8      ' 
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Imlf  JMvjc,  tH  meond-feet,  of  Wbid  Rivet  at  Riverton,  Wyo.,  for  the  year  enMng 

Sept.  30, 1916. 


D»y. 


Oct.       Ibr.       Apr.      May.      Jane.      July.      Aug.      Sept. 


1,SS0 
1,440 
1,3S0 
1,2«0 
t,UO 

i.an 

1,100 

too 
tm 

MO 

MO 
MO 
835 
OB 
83S 

8H 
83S 
780 
780 
780 

(75 
735 


8S5 

1,510 

1,090 
8S6 

786 

no 


518 
640 


786 
7J1 


ua 

680 


460 
440 
440 
618 
450 
423 


432 
478 
4S6 
440 
440 

478 
440 
440 
450 

450 

498 
6SS 
630 
6t0 
586 

786 
803 
636 
636 
662 

4« 
640 
498 
518 


8B2 
1,340 
1,510 
1,690 
1,170 


1,090 
B7D 
SSO 
970 

1,340 

1,880 
3,200 
3,320 
3,090 
2,300 

3,090 
1,880 
1,690 
1,610 
1,340 

1,170 

1,010 

930 

980 

1,010 

1,340 
1,610 
1,340 
1,340 
1,340 

1,260 
1,260 
1,260 
1,260 
1,690 
3,300 


2,670 
2,320 
2,000 
2,570 
8,600 

3,920 
3,290 
3,440 
4,090 
6,160 

6,160 
6,530 
6,160 
4,980 
5,630 

5,730 
6,700 
7,120 
7,120 
6,910 

6,700 
6,910 
4,450 
3,760 
3,000 

3,760 
4,460 
6,160 
6,910 
6,530 


5,180 
6,160 
6,160 
4^980 
4,460 

4,450 
4,460 
4,450 
4,800 
4,800 

4,450 
4,260 
4,090 
3,920 
3,780 

4,000 
3,920 
3,920 
3,760 
3,440 

3,140 
2,850 
2,850 
2,850 

2,  no 
2,  no 

3,140 
8,140 
3,140 
3,290 
2,850 


2,860 
2,570 
3,330 
3,090 
3,090 


3,710 
2,440 
2,710 
2,710 

2,440 
2,090 
1,980 
1,880 
1,880 

1,090 
1,690 
1,600 
1  610 
1,420 

1,430 
1,340 
1,170 
1,090 
1,010 

070 
970 

970 

970 

1,010 

1,010 


1,010 
1,010 
1,010 

1,010 

1,010 

1,010 
MO 

930 

855 
785 

785 
753 
663 
610 
610 


586 
562 
518 
618 

498 
478 
478 
478 
478 

478 
478 

478 
478 
478 


Htnikbi  diedtarge  of  Wind  River  at  Riverton,  Wyo.,  for  the  year  ending  Sept.  30,  1916. 


UaoOx. 

Stachsrge  In  second-Ieet. 

Kun-ofl 
(total  In 
Bcro-fcet). 

lU^EXHUIXDa 

Mhitmnm. 

Mean. 

'■io)Mri.23 

1,630 
1,510 
1690 
3320 
7,120 
5,160 
2,850 
1,010 

675 
422 
422 
9)0 
2,090 

3,  no 

970 
478 

995 

671 

665 

1,460 

4,740 

3,880 

1,790 

684 

43  400 

lfsch»^ 

30  600 

XBiL^:                 : 

39  600 

ic:.::: :::;;::          : 

89*800 

fc» 

282  000 

JCx 

239' 000 

\lf3lt..                                                            

110' 000 

Kpuaba 

40  700 

BIO  HOSX  BIVZB  AT  THESKOPOUS,  WTO. 

LocABOH. — ^In  «ec.  19,  T.  43  N.,  R.  95  W.,  at  highway  bridge  between  Thermopolio 

•ltd  Hot  Springs,  in  Hot  Springs  County.    Nearest  tributary,  Buffalo  Creek,  enters 

3  miles  upstream. 
I^UDiAOK  ARKA. — 8,080  square  miles  (measured  on  base  map  of  Wyoming,  scale, 

1:500,000). 
SwoEDs  ATAILASLS.— Hi^  28, 1900,  to  December  31, 1905^  June  30, 1910,  to  October 

7, 1912;  April  1, 1915,  to  September  30, 1916.    State  p'-.<?ineer  maintained  station 

at  thia  point  during  1913  and  1914.  -  ■»a"tinfc 

Gioi.— Chain  gage  on  downstream  haadndl  of  brid  '^^  Shoshone  kiver  at  v>v— t .-.  ^ ... , 

1  fo(^  loww  than  staff  gage  used  previously'*^*,  good;  others  fair. 
DncHABOB  HKAStntxKKHTB. — ^Uade  from  two-c> 
CuxysL  AND  coNTROi.. — Bed  composed  of  cc: 

tnil  a  short  distance  bdow  gage;  practically  pei.. 

coDliol  is  canyon  entrance  half  a  mile  down  stream. 

ject  to  oveiflow. 
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ExTRBKBS  or  DisoHAROB.— Maximum  stage  recorded  during  year,  9.25  feet  at  8  a.  m. 

June  21  (discharge,  13,000  second -feet);  minimum  discharge  occuie  during  winter 

months. 
Ice. — ^Warm  springs  keep  river  practically  free  from  ice. 
Diversions. — ^Prior  to  December  31, 1916,  there  were  adjudicated  diversions  of  41 

second-feet  from  Big  Horn  River  above  the  station  and  202  second-feet  below. 

In  addition,  an  adjudicated  permit  of  336  second-feet  for  power  above  the  station. 
Rboulation. — None. 
AocuRACT. — Stage-discharge  relation  not  permanent  but  shifts  between  narrow  limits; 

not  seriously  aSected  by  ice  during  the  year.    Rating  curve  well  defined  between 

900  and  12,000  second-feet  but  poorly  defined  below.    Grage  read  to  half-tenths 

twice  daily.    Daily  discharge  ascertained  by  applying  mean  daUy  gage  height 

to  rating  table.    Records  good. 

Discharge  meaturement*  of  Big  Horn  River  at  Thermopolis,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by— 

Oace 
iMigbt. 

Dls- 
ehacge. 

Date. 

Uadeby- 

Oaee 

Dis- 
cbarge. 

Oct     12 

II.  N.  Onmt,]r. 

net. 

0  1.70 
M.93 
»2.76 

8te..ft. 

1,730 

931 

1,050 

June  12 
July  28 

H.E.  Smith 

net. 

fi.58 
8.72 

8,310 
3,510 

Feb.  M 

R.  H.  Ftetdw. 

do 

Unj    i 

do 

'  Retera  to  old  datum,  1.0  foot  higher  than  that  establiahed  May  t,  1916. 

1 1.0  foot  added  to  observed  gage  heights  to  refer  them  to  dattmi  established  May  t. 

Daily  diteharge,  in  tecond-feet,  of  Big  Horn  River  at  Thermopolii,  Wyo.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Feb. 


Mar. 


Apr. 


Mav. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3 
4 

6. 

6. 

7. 
8 
« 
10. 

11. 
12. 
13 
14. 
15. 

It. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

as. 

2S. 
27. 
28. 
29. 
30. 
31. 


3,110 
2,700 
2,530 
2,360 
2,360 

2,280 
1,960 
1,880 
1,880 
1,880 

1,880 
1,810 
1,740 
1,740 
1,620 

1,620 
1,620 
1,500 
1,500 
1,500 

1,390 
1,280 
1,280 
1,280 
1,280 

1,340 
1,390 
1,280 
1,280 
1,280 
1,280 


1,180 
1,180 
1,180 
1,180 
1,180 

1,180 
1,080 


980 
980 
800 
685 

600 
600 
660 
540 
540 

485 
485 
440 
-.440 
440 

440 

440 

440 
440 
440 


980 

980 
890 

800 
800 
800 

800 
800 

890 
845 


800 
720 
720 
720 
720 


1,390 
1,280 
1,280 
1,390 

1,620 
1,880 
1,620 
1,500 
1,500 

1,390 
1,280 
1,390 
1,390 
1,740 

1,740 
1,620 

1,500 
l,.'iOO 
1,500 

1,390 
1,300 
1,390 
1,180 
1,390 
1,390 


1,280 
1,280 
1,180 
1,180 
1,280 

1,180 
1,180 
1,180 
1,130 
1,080 

980 

980 

1,180 

1,180 

1,180 

1,280 
1,280 
1,180 
1,180 
1,180 

1,180 
1,180 

1,180 
1,180 
1,180 

1,180 
1,500 

1,S80 
3,190 
3,190 


3,190 
3,200 
1,880 
1,880 
1,740 

2,200 
2,860 
3,520 
3,850 
3,680 


3,520 
3,190 
3,190 
2,860 

2,200 
2,040 
1,880 
1,880 
1,880 

1,880 
2,360 
2,530 
2,360 
2,360 

2,200 
2,200 
2,040 
1,880 
2,200 
2,530 


3,360 
3,680 
3,520 
3,520 
3,850 

4,680 
6,160 
«,490 
6,170 
5,830 

7,150 
8,140 
8,140 
7,480 
7,480 

7,980 
8,800 
10,300 
11,800 
13,400 

12,400 
11,400 

9,790 
6,980 
5,830 

5,340 
5,500 
6,320 
.7,480 
8,470 


8,300 
7,480 
7,150 
7,150 
6,820 

6,160 
6,160 
6,160 
6,000 
6,000 

6,160 
6,830 
6,500 
6,660 
5,170 

5,340 
5,170 
5,170 
6,000 
5,000 

4,510 
4,510 

4,180 
3,910 
3,630 

3,360 
3,360 
3,360 
3,380 
3,190 
3,190 


8,020 
3,190 
3,190 
3,360 
3,520 

3,020 
3,190 
3,190 
3,190 
3,190 

3,020 
2,860 
2,530 
2,530 
2,200 

2,200 
2,040 
1,880 
1,740 
1,740 

1,740 
1,620 
1,620 
1,300 
1,280 

1,280 
1,280 
1,380 
1,280 
1,280 
1,230 


1,180 
1,180 
1,080 
1,080 
1,180 

1,180 
1,180 
1,130 
1,080 
980 

980 
980 
980 
980 
835 

800 
800 
7S0 
780 
780 

720 

Tao 

720 
6K5 


720 
720 
720 
720 


Note.— Discharge  Nov.  29, 30,  and  July  24, 25,  estimated. 


Digitized  by 


Google 


TEUiOWaTOirE  BIVBB  BASOV. 


128 


Jln%  iwfarge  «/  Big  Horn  RSmt  at  TkermopaUt,  Wyo.,  for  At  year  ending  SepL 

SO,  t916. 


ICanth. 

Diadnige  ir  seand-feet 

ROIHlff 

(total  in 
Bcre-ieet). 

Ifa'riwmwi 

ICwn. 

■.-^^ 

3,110 

1,180 
S80 
1,880 
3,190 
3,8S0 
13,400 
8,300 
3,S20 
1180 

1,380 

m 

800 

730 

980 

1,740 

3,360 

3,190 

1,230 

«8S 

1,740 
'762 

858 
1,330 
1,350 
2,510 
7,180 
5,220 
2,260 

906 

107,000 
45  300 

V  ..ahr 

■'■ratTll-» 

17,000 
81,800 
80,300 
154,000 

tL-n 

y.r 

427,000 

*    T 

321,000 
139,000 
53,900 

u-a« 

y-,f9^bm ,   , 

BIS  HOBS  BIVXB  ITKAS  EABDnr,  XOVT. 

I^^'AHOB.— In  SW.  \  sec.  13,  T.  1  S.,  R.  33  E.,  at  bridge  of  Chicago,  Burlington  & 
Quiscy  Raiboad  on  Crow  Indian  Reservation,  about  half  a  mile  above  junction 
d  BigHran  ^nd  Little  Horn  Rivers,  2  miles  from  Hardin,  in  Big  Horn  County. 

I'^sko*  AKXA.. — ^20,700  square  miles. 

3ii  gRDs  AVAILABLE. — Junc  16, 1904,  to  September  30, 1916. 

GicE.— Chain  gage  attadied  to  west  span,  upstream  side  of  railroad  bridge;  read  by 
H.  R.  Kean.  A  tempcxary  staff  gage  20  feet  farther  downstream  was  used  Octo- 
b«  11  to  November  22,  1913,  and  the  readings  were  reduced  to  datum  of  chain 

''i>CBAKaB  xxAauRKKEirrs. — Made  from  railroad  bridge. 

'^EixsKL  ANB  coNTKOu — Stream  bed  gravel;  free  from  vegetation;  slightly  shifting. 
Butka  hi^  and  not  subject  to  overflow. 

Imxms  or  DucHAaoE. — Maximum  stage  recorded  during  year,  9.05  feet,  June 
-I  (discharge,  31,400  second-feet);  mmimiim  stage  recorded,  2.65  feet  December 
3, 1915  (diacbaige,  1,620  second-feet). 

U04-1916:  MftTimnm  stage  recorded,  9.8  feet  June  17,  1908  (discharge,  40,800 
aecond-feet);  niinlmiim  stage /ecorded,  2.0  feet  Kovember  11,  12, 1911  (discharge, 
STOseoond-feet). 

Ici.— Stage-diachjLige  relatian  seriously  aSected  by  ice;  observations  discontinued 
dniing  winter. 

DrriBsioNS. — Water  is  diwted  a  few  miles  above  station  by  a  private  irrigation 
company  to  irrigate  land  on  west  side  of  river.  Water  is  also  diverted  from  Sho- 
dtoae  River  at  Corbett  dam,  Wyoming,  by  the  United  States  Reclamation  Serv- 
ice, and  many  private  ditches  divert  water  from  tributaries  above  the  station. 

EtGcunoN. — Shoshone  reservoir  above  Cody  controls  the  flow  of  Shoshone  River, 
an  important  tributary  of  the  Big  Horn. 

AcnnucT. — Stage-discharge  relation  not  permanent  during  year.  Three  fairly  well 
defined  rating  curves  used ,  applicable  as  follows :  October  1  to  December  30,  March 
IS  to  June  21,  and  July  18  to  September  30.  Gage  read  to  haU  tenths  once  daily 
except  during  periods  of  high  water  when  it  was  read  twice  daily.  Discharge 
ucertuned  by  applying  mean  daily  gage  hei^t  to  rating  tables  except  for  period 
June  22  to  July  17,  for  which  it  was  determined  by  shifting-control  method  and  by 
bydrqgraphic  comparisan  with  record  of  flow  of  Shoshone  River  at  Corbett  dam, 
Wyo.    Reoocds  obtained  by  use  of  rating  tables,  good ;  others  fair. 
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ST7BFACE  WATEB  SI7FFLY,  1916,  FAST  VI. 


Di*eharg»  meatvrementt  of  Big  Bom  River  •near  JTanKn,  Mont.,  during  the  year  ending 

Sept.  30,  1916. 

[KMto  by  W.  A.  I«mb.l 


Date. 


Aug.?.. 


Daily  dueharge,  in  tecond-feet,  of  Big  Horn  River  near  Hardin,  Mont.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oot. 


Nov. 


Deo. 


Vat. 


Apr. 


Hay. 


JOIM. 


luly 


Aug. 


Sept. 


1. 
3. 
3. 
4. 
6. 

«. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
U. 

18. 
17. 
U. 
19. 

ao. 
». 

23. 
23. 

at. 
as. 

at. 

37. 
38. 
29. 
30. 
U. 


7,320 

6,  sec 

7,320 
10,800 
6,880 

6,880 
6,210 
6,210 
4,800 
4,000 

4,600 
4,310 
4,310 
4,030 
4,030 

4,030 
4,030 
4,030 
4,080 
3,760 

3,760 
3,600 
3,500 
3,600 
3,600 

3,600 
3,600 
3,280 
3,130 
3,130 

3,iao 


3,010 
2,880 
2,890 
2,770 
2,770 

2,680 
3,880 
3,880 
3,860 
3,770 

2,770 
3,770 
2,770 
3,390 
3,010 

3,890 
3,890 
3,770 
3  680 
3,660 

3,860 
3,660 
3,880 
3,770 
2,560 

3,680 
3,560 
3,660 
2^660 
^140 


2,140 
1,770 
1,630 
1,770 
1,980 

2,340 
3,440 
3,660 
2880 
2.660 

2,660 
2,770 
3,890 
3,770 
2,660 

2,140 
2,140 
2,140 


4,800 

4,500 
8,040 
4,220 
3,940 
3,680 

4,220 
8,4X 
3,420 

3,420 
3,290 

3,160 
3,160 
3,180 
8,080 
3,900 
3,680 


3,800 
3,900 
8,090 
3,180 
3,780 

3,880 
2,640 
2,640 
3,640 
2,640 

3,S40 
3,430 
a,  420 
3,420 
3,420 

3,090 
3,290 
3,180 
3,030 
3,080 

8,180 
3,180 
8,180 
2,780 
2,660 

3,640 
3,640 
2,680 
3,420 
4,220 


4,220 
4,600 

4,300 
4,220 
3,880 

3,680 
4.220 
4,800 
^400 
6,700 

8,eao 

6,620 
8,940 
6,620 
6,000 

5,700 
6,100 
4,500 
4,220 
3,680 

4,220 
6,700 
6,400 
6,700 
6,700 

6,000 
6,400 
6,400 
6,100 
4,800 
6,400 


4,300 
7,280 
7,280 

Visa 

7,280 

7,940 
9,080 
9,600 
9,600 
10,400 

U,800 
16,300 
15,800 
16,800 
16,400 

15,300 
19,400 
22,100 
35,000 
28,000 

31,000 
28,700 
26,900 
33,100 
18,300 

16,800 
14,700 
16,600 
18,100 
19,900 


X,10D 
30,100 
19,400 
18,700 
18^000 

17,300 
16,600 
16,900 

i^aoo 

14,600 

18,900 
13,300 
12,700 
13,100 
U,600 

10,900 
10,300 
9,700 
11,900 
U,400 

10,500 
9,700 
9,380 
8,860 
8,480 

8,060 
7,680 
7,300 
7,300 
6,920 
6,9» 


6,920 
6,920 
6,230 
6,230 
6,680 

6,230 
6,660 
6,280 
6,680 
^660 

6,260 
6,260 
6,260 
4,960 
4,080 


2,040 
1,»40 
3,040 
2;  040 
2,140 

3,340 
3,340 
2,340 
3,340 
3,240 

2,140 
2,430 
2,340 
2,340 
2,340 


4,380 

3,340 

4,100 

3,340 

3,640 

3,340 

3,640 

3,340 

8,160 

3,340 

3,020 

3,340 

3,020 

3,240 

8,020 

2,140 

2,' 780 

2,140 

2,560 

2,140 

2,460 

2,140 

2,460 

2,240 

3,430 

2,140 

3,22U 

l;i40 

2,140 

1,240 

3,040 

Note.— Obatrrer  noted  the 
be  too  large,  owing  to  possible 


aralashloeDeo.1-6.    Detwmlostion  oT  dliobaita,  Des.  1-18,  may 

ikwater  firom  Ice. 


Monthly  dudiarge  of  Big  Horn  River  near  Hardin,  Mont.,  for  the  year  ending  Sept.  SO, 

1916. 


Ifonth. 


Dtaeharge  in  aeeondriset. 


Uaximmn.  Mlnlmom.     Ham, 


RmMS 
(total  in 
ac»4Bet}. 


October 

November 

Deoember  1-18 
March  16.81... 

April 

Iby 

Jnoe 

July 

Augost 

September 


10,800 
3,260 
3,800 
4,800 

6,940 
31,000 
20,100 
6,920 
2,430 


8,130 

MS 
1,620 

3,880 

3,430 

8,880 

8,300 

6,920 

l;040 

1,910 


2,720 
3.330 
3,680 
3.860 
6,110 
16,000 
12,400 
4,270 
2,230 


282,000 
162,000 
83,300 
121,000 
170,000 
317,000 
952,000 
712,000 
263,000 
US,  000 
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povo  Aaa  axna,  bbi.ow  akapahoz,  wto.* 

Locahok. — ^In  sec.  23,  T.  1 S. ,  R.  3  E. ,  at  highway  bridge  half  a  mile  below  Arapahoe, 
in  Fremont  County.  Nearest  tributary.  Little.  Wind  River,  entera  200  yards 
above.    Ptqw  Agie  River  entera  Wind  River  6  miles  below. 

Drainaok  ABJBA. — 1,530  square  miles  (measured  on  base  map  of  Wyoming,  scale 
1:500,000). 

Rbcords  AVAiLABUt.— May  11, 1906,  to  November  27, 1909;  May  14, 1911,  to  October 
31, 1912;  April  1, 1915,  to  September  30, 1916. 

Gaqb. — Vertical  staif  on  downstream  side  of  first  pier  from  left  bank;  read  by 
R.  H.  Knox.  Fitmx  Jtme  19  to  July  19,  1911,  a  temporary  gage  was^used  with 
datum  2.95  feet  higher;  during  1915  a  temporary  gage  was  used  with  datum  0.55 
,    foot  higher.    All  readings  have  been  reduced  to  the  original  datum. 

DiscHABOB  KBASmucHBNTS. — Made  from  highway  bridge  or  by  wading. 

Cbamnkl  and  contbol. — Bed  composed  of  sand  and  gravel.  Control  slightly  shift- 
ing from  year  to  year.    Right  bank  will  be  overflowed  at  extremely  high  water. 

ExT&BXES  or  DISCHABOB. — Maximnm  stage  recwded  during  year,  6.2  feet  at  6  p.  m. 
June  19  (discharge,  4,400  second-feet);  minimum  stage  recorded,  0.99  foot  at  5.45 
p.  m.  September  21  (discharge,  107  second-feet). 

DrvBBSiONS. — Between  this  station  and  that  on  Little  Wind  above  Arapahoe  prior 
to  December  31, 1916,  there  were  adjudicated  diversions  of  683  second-feet  from 
the  Popo  Agie  and  its  tributaries. 

Rkoulation. — ^None. 

AocuBACT. — Stage-discharge  relation  not  permanent,  but  shifts  between  very  narrow 
Umits;  affected  by  ice  during  winter.  Rating  curve  well  defined  between  100 
and  7,000  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records  excel- 
lent, except  those  for  October,  November,  and  March,  which  are  good. 

Diteharge  meamrements  of  Popo  Aqie  River  below  Arapahoe,  Wyo.,  during  the  year 

endtng  Sept.  SO,  1916. 


Date. 

Uwie  by- 

Oa» 
heiiht. 

Dis- 
cbarge. 

Date. 

Madeby- 

Iwight. 

Dis- 
cbarge. 

Oct.  11 

U.N.  Grant,  ]r 

Ftet. 

2.40 
»3.40 

3.78 

1S4 
1,780 

June  14 
Aug.  31 

H.K.SnUth 

FoUansbce  and  Hodges 

Ftet. 
4.74 
1.18 

See.^. 
2,530 
146 

Jtii.   15 

H.I.Utiker. 

M«r   7 

K.H.  Ftstcbar 

c  Fonnerly  known  as  Uttle  Wind  Rlmr  below  Arapahoe,  Wyo. 
k  Stage  discharge  relattco  affected  by  ioa. 
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Daill/  ditcharge,  in  »eeowl-/eet,  of  Popo  Agie  River  below  Arapahoe,  Wyo.,  for  the  year 

ending  Sept.  SO,  1916. 


D.T. 

Oct. 

Nor. 

Mar. 

Apr. 

Iby. 

Jinw. 

July. 

Ang. 

Sept. 

I 

1,000 
035 
870 
870 
806 

744 
744 
684 
656 
666 

636 
636 
670 
670 
670 

643 
643 
643 
618 
616 

616 
4W 
464 
464 
439 

439 
414 
390 
390 

366 

m 

344 
344 
844 
331 
321 

321 

too 

300 
300 
300 

280 
280 
380 

363 

236 
353 
253 
236 

236 
SS3 
336 
220 
304 

230 
384 
303 
380 
386 

323 
340 
340 

340 
340 

303 
386 
280 
303 
360 

44« 

670 
711 
800 
683 

606 
825 
825 
6BS 

770 

1,130 
1^630 
11380 
1,380 
^380 

1,300 
1,130 
1,080 
^130 
880 

800 

770 
711 
683 
800 

990 

1,080 
926 
880 
800 

740 
683 

883 
800 

026 
1,130 

1,280 
1,130 
1,130 
1^440 
1,860 

2,180 
1,780 
1,870 
3,380 
^780 

2,760 
2,560 
2,460 
2,360 

J^seo 

3,980 
3,480 
3930 
^100 
f,770 

2,780 

1,900 
1,600 
1,780 

1,870 
2,160 
2,560 
2,760 
2,460 

3,180 
3,160 
3,160 
1^900 
1,680 

1,600 
1,600 
1,630 
1,780 
1.780 

1,800 

^360 
1^280 
1,280 

1,440 
1280 
1280 
1,300 
990 

860 
800 

683 
683 
835 

883 

625 
825 
864 

625 
6B8 

618 
480 
433 
380 

340 

380 
423 
380 
380 
433 

402 
880 
322 
286 
268 

235 
220 
190 
176 
184 

176 
178 
184 
151 
388 

184 
151 

151 
151 
147 
147 

147 

J 

149 

3 

133 

4 

129 

t 

151 

6 , 

139 

7 

125 

8 

12S 

9 .\ 

117 

M 

121 

11 

13« 

IJ 

149 

13 

144 

14 

144 

15 

142 

144 

17 

131 

■-••"•■ 

S40 
235 
320 

336 
360 
322 
268 
368 

368 
968 
303 
308 
368 
368 

125 

19 

121 

30 

115 

100 

23 

111 

119 

24 

117 

26 

113 

109 

27 

111 

28 

117 

20 

123 

100 

81 

Monthly  ditcharge  of  Popo  Agie  River  below  Arapahoe,  Wyo.,  for. the  year  ending  Sept.  SO, 

1916. 


Month. 


Discharge  in  second-fBet. 


Maxlmiun.  Jfitiinxum.     ICean. 


Oetober 

November  1-13. 
March  18-31.... 

April 

May 

June 

July 

Augost 

September 


1,000 
344 
360 
800 

1,520 

4,100 

2,160 

518 

151 


366 
280 
220 
204 
826 
1,130 
598 
147 
109 


SOI 
310 
280 
339 
938 
2,380 
1,260 
278 
137 


JUokM 
(totelln 
aere-leet}. 


36,300 

7,990 

7,780 

30,300 

66,900 

142,000 

77,600 

17,100 

7,560 


UTTLS  POPO  AOIX  BIVXB  AT  HODSOH,  WTO. 

Location. — About  sec.  12,  T.  2  S.,  R.  2  E.,  at  highway  bridge  thiee-eightha  mile 
Bouthweet  of  Hudson,  in  Fremont  County.  No  tributary  bettreen  station  and 
mouth  of  river,  half  mile  below. 

Drainaob  abba.— 346  square  miles  (measured  on  base  map  of  Wyoming,  scale 
1:500,000). 

Recobds  atailablx.— August  26,  1907,  to  December  31,  1909;  June  19,  1911,  to 
October  31,  1912;  April  1, 1915,  to  September  30, 1916. 

Gaob. — ^Vertical  staff  on  center  pier  of  bridge,  installed  August  25,  1916,  at  a  datum 
1  foot  higher  than  that  of  original  gage,  a  staff  fastened  to  the  right  abutment 
of  bridge  and  used  from  August  26,  1907,  to  June  12,  1908;  June  13,  1908,  chain 
gage  was  installed  100  yards  downstream  from  bridge  and  at  a  new  datum;  chain 
gage  was  abandoned  July  24, 1912,  and  readings  were  resumed  on  the  original  gage, 
which  was  also  used  from  April  1  to  August  25,  1915.  Gage  read  by  Miss  Alice 
Ladd. 
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Xm-sabm  UABUKumrra.— Mad«  fnm  bridge  or  by  wBding. 

''21.VKSL  AiTD  oosiTMtu. — ^Bed  compoeed  of  sand  and  gravel  washed  in  from  new 
tiaaael  cat  »bove  station  daiing  winter  of  1915,  control  ia  at  gage;  shifting. 

EiTEEKKS  o*  nacHABOx. — Maxjimim  stage  recorded  during  year,  3.65  feet  at  5.30 
p.  B.  Jnne  19  (disdiaige  584  second-feet);  mimmntn  diacfaaige  occurs  during 
winta' moatliB. 

'  £.— Stage-diaduLige  relation  seriously  afiected  by  ice;  obeervationa  discontinued 
daring  winter. 

ZysssKOts. — Prior  to  December  1,  1916,  adjudicated  diversions  from  Little  Fopo 
Agie  Ri'v<er  mbove  the  station  amounted  to  50  second-feet. 

ScsnAHQK. — None. 

icaruxtrr. — Stage-discharge  relation  changed  during  lii^  water  in  May  and  June; 
^ipnentlypemiaaent  for  remainder  of  year.  Rating  curve  used  before  the  change 
in  contotl,  fairly  well  defined,  curve  used  after  change,  well  defined  between 
30  and  800  second-feet;  applied  indirectly  October  1  to  November  26,  and  May 
6  to  Jane  21.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
tuned  by  Implying  mean  daily  gage  hei^t  to  rating  table;  shifting  control  method 
laed  May  7  to  June  13.  Records  good  except  those  obtained  by  shifting-control 
method  which  are  fair. 

I'-'^ar^  meaauremenU  of  Little  Popo  Agie  River  at  Httdson,  Wyo.,  during  the  year 

ending  Sept.  30,  1916. 


Uade  by- 


II  I  If.  N.  Grant,  Jr 

i  I  R.  H.  FleiclMr 

'  It '  H.  K.  Smith 

.  31  i  FaOBOsbae  and  HodtBS. 


Oaee 

hotsht. 

DIs- 
chuge. 

Feet. 

1.10 

3.22 

3.73 

.74 

388 
348 
38.1 

Tt  duefarge,  in  ttoand-feet,  of  lAUlePopo  Agie  River  at  Budmm,  Wyo.,  for  the  year 

ending  Sept.  SO,  1916. 


D»y. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

, 

110 
117 
110 

no 

103 
103 

w 
«e 

(0 
90 

90 
88 

84 

8S 
85 

88 
88 
88 
88 
80 

84 
83 
83 
83 
80 

80 

80 
80 
80 
80 
80 

79 
78 
83 
78 
7» 

78 
78 
78 
78 
77 

71 
SO 
72 
78 
85 

84 

79 
84 
90 
90 

78 
78 
77 
78 
76 

67 

83 
78 
88 
86 
82 

34 
88 
80 
78 
77 

90 

110 
110 
103 
110 

103 
117 
117 
124 
117 

117 
110 
110 
117 
133 

158 
192 
322 
232 
212 

193 
313 
202 
202 
222 

296 
362 
362 
384 
362 

339 

317 
296 
285 
254 

233 
202 
192 
183 
183 

243 
254 
343 
233 
312 

193 
183 
192 
192 
192 
212 

233 
212 
232 
264 
328 

306 
264 
285 
850 
396 

419 

396 
396 
393 
393 

466 
617 
817 
543 
517 

417 
370 
303 
241 
261 

283 
282 
325 
347 
325 

272 
361 
261 
261 
222 

204 
196 
304 
241 
341 

196 
187 
178 
154 
154 

170 
146 
133 
132 
112 

100 
82 
73 
83 
72 

61 

57 
48 
77 
77 
66 

48 
55 
46 
42 
42 

46 
44 

42 
37 
37 

37 
36 
37 
37 
38 

39 
36 
37 
87 
38 

37 
38 
38 
38 
S» 

38 
42 
41 
41 
43 
41 

40 

41 

41 

, 

43 

41 

40 

41 

, 

41 

39 

38 

41 

43 

43 

^ 

43 

43 

43 

- 

46 

46 

^ 

45 

42 

^ 

43 

43 

43 

.4           

44 

42 

. 

43 

^       '""""""!  ""I"I. 

44 
44 

s,    

46 

jr.       

46 

i:            
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SXJBFACB  WATKB  StTPPLT,  ISlft,  PAST  VI. 


MontUt/XiAargeo/LittlePopoAgieSiMr  at  Hud$on,  Wyo.,jBriheyearendbtg8ept.SO, 

1916. 


Month. 


DMHTBaiiiMoaad-Aet. 

ii^xfiiiQm. 

lanimiiiB. 

Itan. 

117 

80 

8«.« 

W 

» 

78.1 

SB 

77 

117 

SM 

Ut 

a«s 

543 

312 

353 

m 

48 

153 

6& 

SS 

40.3 

M 

S> 

42.3 

Run-off 
(total  in 
•cr»4Bet>. 


October 

November  1-2S 

April 

May 

June 

July 

August 

Septonber 


B.sao 

4,030 

S,960 

15,  lOO 

ao,9oo 

0,350 
3,470 
3,S20 


LITTLE  WnrS  KIVZK  ABOVX  ARAPAHOE,  WTO. 

LocATiOK. — In  eec.  23,  T.  1  S.,  R.  3  E.,  at  railroad  bridge  opposite  Indian  subagency 

a  quarter  of  a  mile  above  Arapahoe,  in  Fremont  County.    Little  Wind  River 

enters  Popo  Agie  River  a  quarter  ot  a  mile  below. 
Drainaob  area. — ^716  square  miles  (measured  on  base  map  of  Wyoming,    scale 

1:500,000). 
Records  available. — ^May  14, 1911,  to  October  31, 1012;  AfHril  1, 1915,  to  September 

30,  1916.    May  11,  1906,  to  December  17,  1909,  for  station  a  ebort  distance  above 

present  site;  flow  directly  comparable. 
Gaoe. — Chain  gage  on  upstream  side  of  railroad  bridge;  read  by  R.  H.  Knox. 
DiscRAROE  KBA81TREMENT8. — Made  from  single-span  bridge  or  by  wading. 
Channel  and  control. — Bed  composed  of  sand  and  gravel.    Control  a  short  distance 

downstream  from  gage;  permanent  during  1916.    Banks  hig^  and  not  subject 

to  overflow. 
Extremes  or  discharoe. — Maximum  stage  recorded  during  year,  5.1  feet  at  5.45 

p.  m.  Jime  19  (discharge,  1,870  second-feet);  ininimnm  stage,  1.58  feet  at  7.20 

a.  m.  September  29  (discharge,  24  second-feet). 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Diversions. — Water  is  diverted  from  Little  Wind  River  and  tributaries  to  irrigate 

about  15,000  acres,  an  area  which  would  require,  undw  the  Wyoming  law  allowing 

one  second-foot  tar  70  acres,  214  second-feet. 
Regulation.— None. 
AccTTRACY. — Stage-discharge  relation  practically  permanent  except  as  affected  by 

ice.    Bating  curve  well  defined  between  40  and  3,000  second  feet;  extended  be- ' 

yond  these  limits.    Gage  read  to  quarter-tenths  twice  daily.    Daily  discharge 

ascertained  by  applying  mean  daily  gage  heights  to  rating  table.    Records 

excellent  except  those  for  October,  November,  and  March,  which  are  good. 

Ditcharge  meatwemenU  of  Little  Wind  River  above  Arapahoe,  Wyo.,  during  the  year 

ending  Sept.  30, 1916. 


Date. 

Madeby- 

he^t. 

Dta- 
chaige. 

Date. 

MMleby- 

he^t. 

Db- 

charge. 

Get.  11 

M.  N.  Gnnt.lr. 

fleet. 
2.85 

as.  80 

47.8 
106 

Kay    7 
Jane  14 
Aug.  SI 

R.  H  Fleteh« 

net. 

S.45 

4.  or 

3.01 

iOI 

Jan.  16 

R.  I.  Meeker 

H.  K.  Smith 

rt! 

FeK  2S 

R.  H.  Fletcher 

P.  V.  Hodges 

48.9 

a  Stac»4i8chais«  relation  «II«cted  by  ioe. 
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i>^  Advyr,  m  tteand/eet,  of  LittU  Wind  River  above  Arapahoe,  Wyo.,  for  the  year 
mimg  Sept.  30, 1916. 


vv. 


1 , 

1  .... 

J 

t 

i . 


Oct. 


»  ... 
t   .. 


401 
»0 
3W 
340 


m 

2SD 
343 
303 
175 

182 

m 

ITS 
175 
175 

i<0 
1« 
IflO 
UO 
ICO 

ItO 
145 
145 
146 
133 

135 
130 
UO 
105 
101 
101 


Nov. 


Uu. 


86 

04 
133 
101 

te 

04 

85 
88 
86 
86 
86 
86 


Apr. 


73 
73 
74 
74 
74 

75 
75 
76 
7S 
60 

65 

TO 
84 
7B 
73 

7B 
84 
75 
74 
73 

64 
58 

53 
50 
53 

63 
80 

130 
176 
I4S 


Hay. 


130 
100 

no 

103 
118 

272 
365 
365 
318 
365 

305 
350 
350 
350 
210 

175 
145 
133 
130 
145 

3S0 
310 

210 
175 
175 

160 
145 
130 
160 
273 
365 


Jons. 


445 
445 
445 

530 
730 

905 
765 
765 
055 
1,160 

1,160 

1,080 

1,040 

815 

905 

1,160 
1,440 
1540 
1,760 
1,660 

1,350 
1,160 

878 
660 
660 

730 

878 

1,080 

1,260 

1,160 


JtOy. 


955 
915 

916 
878 
765 

730 
095 
695 
765 
803 

765 
606 
625 
592 
560 

660 
635 
693 
560 
600 

390 
365 
295 
396 
2S0 

285 
295 
295 
295 
250 
230 


Auj. 


230 
192 

180 
145 
133 

145 
160 
145 
IfiO 
175 

175 
176 
160 
120 
109 

101 
96 
84 
73 
70 

09 
69 
64 
60 
55 

61 
51 
51 
51 
51 
46 


Sept. 


49 
53 
49 
50 
46 

44 

43 

40 


40 
46 
46 
47 


47 
38 

37 
33 
31 

39 


36 

35 
35 
35 
35 
35 


HmMfiitdttrge  of  LUtU  Wind  River  above  Arapahoe,  Wyo.,  for  the  year  ending  Sept.  SO, 

1916. 


Montb. 

Discbarge  In  second-Ieet. 

Run.«fl 
(total  In 
acre-ieet). 

■"  Tp  im  ^)^TT^  t 

Keen. 

>«l«. 

401 
88 
132 
175 
365 
1,760 
955 
330 
53 

101 
74 
86 
60 
lOO 
445 
330 
46 
25 

194 
8^8 
93.4 
78.1 

208 

993 

566 

110 
87.3 

11,900 
2,030 
2,220 
4,660 
12,800 
69,100 
34,800 
6,760 
222» 

Vfotel-u. 

fc*»a._:: ..::::::::::::: 

ua":::      ::;:::::: 

^.  :::::::; ::;: 

!■»....::         ;;:::::" 

Wf 

««1bl.-.""::iii;i:i;i;;"  ":!""!ii;;!;;"";::;;;; 

OWI.  CRXIK  HXAB  THEBlf  OPOUS,  WYO. 

!«:Hn>ic.— About  sec.  16,  T.  43  N.,  R.  95  W.,  at  Whetstiiie'a  ranch,  6  milee  north> 
mA  at  Thermopolia,  in  Hot  Springs  County.  No  tributary  between  station 
and  mouth. 

[>unAOB  AHKA.. — 463  aquare  miles  (measured  on  base  map  of  Wyoming,  scale, 
IJ00,OOO). 

Knoma  ataii.&bu(.— July  30, 1910,  to  October  31, 1912;  April  1, 1915,  to  September 
30, 1916.    Station  maintained  by  State  engineer  during  1913  and  1914. 

&40(.— Slope  gage  installed  October  13, 1915,  at  footbridge  50  feet  downstream  fxoia 
diiin  gage  used  by  State  engineer,  and  referred  to  same  datum;  read  by  W.  E. 
Vhetstine.  Owing  to  slope  of  creek,  slope  gag6  reads  approximately  0.1  foot 
tower.  Gage  used  from  1910  to  1912  was  chain  on  upstream  side  of  highway 
bridge  (Hie-quarter  mile  above  present  site.  Relation  between  the  gage  readings 
not  known. 

71244'— 1»—WBP  436 9 
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SURFACE  WATER  SUPPLY,  1916,  PART  VI. 


DiBCHABOs  MEABUBEM ENT8. — Made  from  footbridge  or  by  wading. 

Channbi.  and  control. — B«d  compoeed  of  compact  gravel.    Control  100  feet  down' 

stream  from  gage  at  small  rapids;  fairly  permanent  dming  1916.    Rigbt  bank  noi 

subject  to  overflow;  left  bank  is  overflowed  at  stage  about  6.6  feet.    Stage  a 

xero  flow  1.2  feet. 
Extremes  of  dischahgb. — ^Maximum  stage  recorded  during  year,  3.79  feet  at  12.3( 

p.  m.  June  18  (discharge,  184  second-feet);  no  flow,  August  20  to  September  16 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinuec 

during  winter. 
DrvEasioNS. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  12; 

aecond-feet  from  Owl  Creek  above  station  and  65  aecond-feet  below. 
Reoulation.— None. 
AccuBACT. — Stage-discbarge  relation  practically  permanent.    Rating  curve  not  well 

defined.    Gage  read  to  tenths  twice  daUy.    Daily  discharge  ascertained  by  apply 

ing  mean  daily  gage  height  to  rating  table.    Records  good  except  those  for  low 

water,  which  are  roughly  approximate. 

Discharge  meanmments  of  Owl  Creek  near  ThermopoUt,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Uadeby— 

be^t. 

Dis- 
charge. 

Date. 

Made  by— 

Oace 
bei^it. 

Dis- 
charge. 

Oct.   13 

U.  N.  Orent.lr 

Fat. 
2.98 
2.21 

aec.-ft. 
89 
22.8 

June  13 
July  26 

H.  K  Smith 

Vta. 
2.12 
1.S0 

atc.-fl. 
21  1 

Kay     4 

K.  H.  Fletcher 

...do 

a  1 

oEstlmated. 


Dmiji  dMutrge,  in  second-foet,  of  Owl  Creek  near  Thermopoli*,  Wyo.,  for  the  year  endini 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Apr. 

liar. 

May. 

Juno. 

July. 

Aug. 

S.P.. 

1 

96 
96 
96 
90 
90 

103 
96 

102 
90 
62 

62 
62 
78 
78 
68 

68 
68 
68 
68 
S9 

64 
64 
SO 
SO 
SO 

fil 
SI 
S3 
S9 
SO 
SO 

SO 

S9 
SO 
63 
53 

69 
S9 
51 
51 
S3 

61 
61 
61 
44 

SO 

48 
61 
61 
61 
SI 

65 

66 
48 
48 
41 

61 
61 
60 
SO 
SO 

84 
90 
78 
64 
SO 
47 

40 
27 
19 
16 
16 

16 
24 
88 

37 
34 

37 
30 
33 
33 
86 

36 
30 
24 
24 
37 

34 
37 
S3 
40 
SO 

68 
84 
103 
96 

78 

73 
58 
SO 
31 
58 

90 
78 
£0 
24 
14 

U 

14 
19 
24 
36 

30 
43 
58 

73 
64 

33 
30 
16 
14 
10 

7 
7 
8 
14 
18 
10 

20 
34 
33 
54 

6a 

68 
47 
24 
58 
68 

47 
16 
19 
23 
37 

68 
96 

go 

78 
77 

68 
64 
19 
8 
16 

S3 
78 
110 
110 
68 

37 
47 
36 
37 
34 

31 
32 
16 
16 
19 

10 
14 
10 
U 
10 

16 
13 
10 
6 
.6 

0.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 

.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0  1 

2 

3 

4 

5 

6 

7 

8 

( 

10 

11     

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

l.( 

35 

L( 

36 

27 

28 

29 ; 

30 

31 

NoTK.— Discharge  estimated  Nov.  28-30.    Water  below  gage  July  20  to  Aug.  19.  and  Sept.  17-^;  dis 
cbarge  estimated  ttom  discharge  measurenwDto  ef  July  36  and  Oct.  3. 
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ManlKly  ditdmrge  of  Owl  Creeknear  Thermopolis,  Wi/o.,/orthe  year  ending  Sept.  SO,  1916. 


Month. 


CMolMr.... 
Ksnmber.. 
ICaidi  26-31 

^z: 

Inu 

Wy 

Animt 

September. 


Discharge  in  second-feet. 


Kaximum.   UMimum.      U<«n. 


103 
59 
90 
103 
90 
110 
47 
.6 
1.0 


51 
44 
47 
16 
7 
8 
.6 
.0 
.0 


72.1 
SI.  9 
68.0 
38.1 
34.4 
SO.  9 
12.3 
.37 
.37 


Run-oft 
(total  in 
acre-feet). 


4,430 

3,090 

809 

2,270 

2,120 

3,030 

756 

22.8 

22.0 


HO  WOOD  CSZEK  AT  BOITAirZA,  WTO. 

LocinoK. — In  sec.  13,  T.  49  N.,  R.  91  W.,  at  Bonanza,  in  Big  Horn  County.    Nearest 

tributary,  Paintrock  Creek,  enters  some  distance  above. 
Drainaob  area. — 1,790  square  miles  (measured  on  base  map  of  Wyoming,  scale 

1:500,000). 
Records  available. — July  29, 1910,  to  October  31, 1912;  April  1, 1915,  to  September 

30,  1916. 
GioE. — Chain  gage  on  left  bank  1,000  feet  below  the  store  at  Bonanza;  read  by  Mrs. 

W.  E.. Taylor.    Datum  may  be  slightly  different  from  that  used,  1910  to  1912, 

as  bench  mark  had  been  destroyed  and  there  was  no  means  of  checking  the  old 

Discharge  measurements. — Made  by  wading  or  from  two-span  highway  bridge 

one-fourth  mile  below  gage. 
Channel  and  control. — Bed  composed  of  gravel.    Control  100  feet  downstream 

from  gage  at  small  rapids,  which  shift  slightly. 
Extremes  of  discharob. — Maximum  stage  recorded  during  year,  5.8  feet  on  June  6 

(discbarge,  2,140  second-feet);    minimum  stage,  2.16^eet  September  6  and  7 

(discharge,  67  second-feet). 
Ice.— Stage-discharge  relation  seriously  afiected  by  ice;   observations  discontinued 

during  winter. 
Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  80 

second-feet  for  irrigation  above  station  and  42  second-feet  below. 
Regulation  . — None. 
AcccRACT. — Stage-discharge  relation  fairly  permanent,  except  as  affected  by  shifting 

control.    Bating  curve  well  defined  between  100  and  3,000  second-feet.    Gage 

read  to  half-tenths  once  daily.    Daily  discharge  ascertained  by  applying  gage 

height  to  rating  table.    Records  good  except  those  for  October  and  November, 

which  are  fair. 

Dwharge  mextsurementt  of  No  Wood  Creek  al  Bonanza,  Wyo.,  during  the  year  ending 

Sept.  30,  1916. 


Date. 

Madeby- 

Oace 
heiSit. 

Dte- 
chaige. 

Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Oct.  IS 

II.N.arant,jr 

R.B.Fletcher 

Feet. 
3.01 
3.«4 
6.24 

S50 
2,670 

July  24 
Sept.  22 

H.  K.  Sndth 

Fetl. 
2.82 
3.42 

aec^U^ 

lUj    3 

do 

127 

Jme  u 

H.K.Smith 
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STTRFACE  WATER  SX^-PLY,  1916,  PABT  VI. 


Daily  ditdmrge,  in  seecmd-feet,  of  No  Wood  Creek  at  Bonanza,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct.       Nov.      Apr.      Hay.      June.      }uly.      Aug.      Sept. 


1. 

2. 
3. 
4. 
6. 

«. 
7. 
8. 
9. 
10. 

II. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 
19. 

ao. 

31. 

22. 
23. 
M. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


440 
400 
440 
400 
400 

348 
348 
348 
31S 
348 

348 
348 
383 
502 


348 
348 
315 
315 
348 

315 
315 
315 
315 
315 

315 
285 
285 
285 
25S 


420 
382 

382 
382 
420 

382 
460 

420 
382 
460 

460 
420 
382 
382 
382 


382 
382 
382 


382 
382 
382 
382 
382 


212 
212 

212 
212 
212 

246 
246 
246 
212 
212 

212 
246 
246 
212 
212 

282 
361 
4S2 
452 
502 

406 
361 
361 
406 
405 

735 
1,240 

905 
726 
405 


725 
610 
667 
610 
845 

785 
1,590 
1,520 
1,310 
1,380 

1,100 
965 
785 
725 
667 

555 
555 

502 
602 
452 

846 
90S 
845 
785 
785 

845 

725 

785 

1,380 

1,530 

1,820 


1,310 

1,620 

1,310 

1,100 

M'*! 

1,100 

1,450 

ro5 

1,980 

845 

2,140 

725 

1,4£0 

785 

1,380 

845 

1,450 

845 

1,170 

725 

3,500 
1,740 
1,820 
1,9!« 
3,140 

1,900 
1,820 
2,680 
3,780 
2,680 

2,330 
3,590 
1,450 
1,310 
1,450 

1,530 
1,660 
1,740 
1,660 
1,660 


667 
603 
453 
405 
405 

503 
502 
453 
405 
361 

361 
320 
282 
346 
IsO 

180 
180 
150 
150 
452 
320 


212 
180 
180 
ISO 
150 

ISO 
150 
144 
144 
144 

117 
117 
117 
117 
117 


93 


93 
117 
112 
112 


112 
139 
139 
112 
112 


8S 
88 
88 
88 
88 

67 
67 
113 
107 
107 

107 
107 
107 
107 
107 

107 
84 
107 
107 
120 

130 
130 
123 
110 
07 

07 
110 
110 
07 
87 


Note.— Shifting-control  method  used  Oct.  1  to  Nor.  14. 
because  ot  ice. 


Discharge  Nov.  15-30  and  Apr.  1  estimated 


Monthly  disdutrge  of  No  Wood  Creek  at  Bonanza,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Uonlh. 


Discharge  in  second-ieet. 


MudmUm.    Ttfinltmim         Wftan". 


Ron^off 
(total  in 
aoe-Ieet). 


October. . . 

November, 

lune 

July 

August... 
Se^ember 


502 

355 

460 

382 

1,240 

213 

1,820- 

SOB 

3,780 

1,170 

1,520 

150 

212 

88 

122 

67 

349 
395 

378 
906 
1,840 
544 
125 
101 


21,500 
23,500 
22,500 
55,700 
109,000 
33,400 
7,690 
6,010 


TEKSLESP  CBEEK  irXAU  TXKSLSZP,  WTO. 

Location.— In  sec.  12,  T.  47  N.,  R.  88  W.,  800  feet  east  of  county  bridge  at  Burke's 
ranch,  5  milee  above  Tensleep,  in  Washakie  County.  Nearest  tributary,  Canyon 
Creek,  enters  one-fourth  mile  upstream. 

Drain AOB  area  .—^228  square  miles  (measured  on  base  map  of  Wyoming,  scale, 
1:500,000). 

Rbcords  avahable.— September  21,  1910,  to  December  31,  1912;  April  19,  1915,  to 
September  30, 1916. 

Gaob. — Inclined  staff  on  left  bank,  800  feet  above  county  bridge,  opposite  vertical 
rock  cliff;  read  by  Lynn  Burke. 

DiscELARas  MEASUREMENTS. — Made  by  wading  or  from  cable  100  feet  below  gage. 

Channel  and  control. — Bed  composed  of  coarse  gravel  and  small  boulders.  Con- 
trol is  just  below  gage  at  rapids,  which  may  shift.  Right  bank  is  vertical  rock 
cliff;  left  bank  subject  to  overflow  at  extremely  high  water. 
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ExTKXXKS  OF  DiscHAKOB. — ^Maxunuiu  stage  recorded  during  year,  5.0  feet  at  7  a.  m. 
Jane  12  (dischaige,  1,710  second-feet);  minimum  stage,  0.08  foot  at  11  a.  m. 
February  5  (discfaatge,  56  aecond-feet). 
Ice. — Stage-discfaaige  relation  not  seriously  affected  by  ice.    Open-channel  rating 

curt^  asBumed  applicable. 
Pr«~KBaioK3. — There  is  a  diversion  of  approximately  8  second-feet  for  power  above 
tii«  station.     PHor  to  December  31, 1916,  there  were  adjudicated  diversions  of  35 
aecood-feet  for  irrigation,  all  below  the  station. 
RjuzcfanoN. — ^None. 

JirrcKACT. — Stage-discbai^ge  relation  practically  permanent;  not  affected  by  ice 

daring  year.     'Ratiag  curve  well  defined  below  900  second-feet.    Gage  read  to 

Imndredths  once  daily  except  in  periods  of  high  water,  when  it  is  read  twice 

daHy.     Duly  discfaai^ge  ascertained  by  applying  mean  daily  gage  height  to 

rating  table.     Records  good  except  those  for  winter  period  which  are  only  fair, 

owing  to  possible  effect  of  ice  on  stage-dischatge  relation. 

IhMJkume  wtauiwei/ients  of  TmaUef  Creek  near  TentUep,  Wyo.,  during  the  year  endinf/ 

Sept.  30, 1916. 


Gage 
1  bei^t. 

DIs-    1 
cbarge.  . 

Date. 

* 

Madeby- 

Qase 
height. 

Dls- 
diaige. 

1      F^et. 

'        0. 61 

.S3 

2.  04 

SW.-/1. 
128 
124 
886 

July  24 
Sept.  26 

H.E.  Smith ?. 

Ful. 

0.68 

.18 

8ee..ft. 
144 

TUj     1     RTir.'FlBtclir.V-.'.' 

Jm>  II     Tf .  K,  <>iiiilli 1 

do 

63 

MbiAelarav  in  aeetynd-fe^t,  of  Teruleep  Cruk  near  Tensleep,  Wyo.,/or  the  year  ertding 
'  Sept.  SO,  1916. 


ry^. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

luly. 

Aug. 

Sept. 

74 

«5 

50 

59 

65 

ISO 

830 

602 

168 

80 

7& 

68 

69 

71 

62 

139 

495 

666 

168 

79 

7** 

71 

59 

63 

62 

160 

602 

495 

148 

79 

83 

71 

59 

59 

63 

198 

676 

495 

139 

78 

7» 

m 

67 

65 

82 

252 

1,070 

495 

168 

75 

70 

65 

58 

63 

64 

460 

602 

327 

158 

74 

74 

65 

58 

64 

63 

752 

676 

426 

148 

75 

74 

66 

59 

71 

64 

443 

714 

530 

148 

74 

71 

65 

60 

263 

65 

602 

870 

639 

139 

74 

OS 

6S 

58 

258 

65 

495 

1,230 

566 

139 

79 

71 

76 

60 

252 

68 

378 

830 

530 

130 

75 

70 

71 

64 

71 

69 

343 

791 

495 

130 

74 

7S 

65 

65 

65 

70 

252 

1,030 

343 

130 

74 

7« 

68 

65 

71 

71 

187 

830 

286 

122 

76 

74 

70 

68 

70 

71 

168 

870 

238 

132 

74 

<V9 

74 

71 

68 

71 

134 

950 

238 

113 

74 

as 

71 

71 

65 

74 

156 

1,230 

262 

113 

73 

OS              64 

60 

63 

80 

183 

1,190 

23S 

106 

70 

71              «S 

68 

65 

83 

200 

1,430 

225 

106 

70 

71              86 

68 

64 

78 

396 

1,100 

225 

97 

69 

70             83 

68 

65 

71 

478 

1.070 

200 

105 

66 

7© 

sg 

69 

66 

70 

566  ;      910 

189 

91 

66 

1               83 

62 

65 

69 

68 

392  1      791 

158 

94 

62 

8* 

63 

65 

65 

68 

281 

714 

148 

87 

68 

I              «* 

60 

63 

64 

118 

281 

639 

158 

89 

71 

\              73 

62 

60 

65 

162 

281 

566 

178 

97 

74 

1              00 

59 

64 

64 

212 

262 

752 

148 

91 

74 

1              S 

62 

65 

63 

312 

409 

791 

139 

86 

79 

1              ^ 

63 

57 

62 

189 

530 

870 

148 

84 

73 

\              70 

56 

63 

148 

676 

752 

281 

82 

70 

-               •* 

58 

63 

791 



189 

82 

.,~  ,5|eteniiiiied  from  hydrograph  comparison 
\m.-V»iBtP>  '?"^^J^  J«,itlinK»  »">  apparently  1.0  foot  tn  error. 


with  flow  of  Paintrock  Creek 


VfoodCie*.  a»  K*^ 
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SUKFACK  WATER  SUPPLY,  1916,  PART  VI. 


Monthly  discharge  of  Tentleep  Creek  mar  Tensleep,  Wyo.,  for  the  year  eroding  Sept.  SO, 

1916. 


Month. 


Discharge  In  second-feet. 


MuTimwm    Hfulmnm.      Mean. 


Run-ofl 
(total  in 
acre-teet). 


October 

November 

December 

January 

Februat; 

March 

ArarU 

l&y 

June 

July 

August 

September 

The  year. 


174 

US 

84 

76 

71 

263 

312 

791 

1,430 

830 

168 

80 


HI 

65 
65 
56 
55 
50 
62 
130 
495 
139 
82 


140 
93.5 
73.7 
65.5 
62.8 
83.8 
92.9 

350 

865 

327 

118 
73.2 


8,610 

5,560 

4,530 

4,030 

3,610 

5,150 

5,530 

21,500 

51,500 

20,100 

7,260 

4,360 


1,430 


56 


196 


142,000 


PAHTTBOCK  CBXKK  SXAK  BOSASZA,  WTO. 

Location. — About  aec.  19,  T.  49  N.,  R.  90  W.,  at  Paumer'a  ranch,  IJ  miles  above 

Bonanza,  in  Big  Horn  County.    No  tributary  between  station  and  mouth,  1  mile 

below. 
Dbainaob  area. — 398  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000).* 
Records  availablb.— July  28, 1910,  to  October  31, 1912;  April  19, 1916,  to  September 

30, 1916. 
Gaob. — Vertical  staff  on  right  bank  300  feet  below  ranch  house;  read  by  Mrs.  Wm. 

Paumer.    From  July  28,  1910,  to  October  31,  1912,  there  was  a  chain  gage  near 

house.    Relation  between  two  gages  not  known;  high  water  changed  channel 

between. 
Discharge  mbasubbments. — Made  from  cable  65  feet  below  gage  or  by  wading. 
Channel  and  control. — ^Bed  composed  of  gravel.    Control  is  at  rapids  composed 

of  small  boulders  150  feet  below  gage;  somewhat  shifting.    Rig^t  bank  is  low 

and  is  overflowed  at  sta^e  of  2  feet. 
Extremes  of  discharge. — ^Maximum   stage  recorded   during   year,   4.75  feet  at 

8  a.  m.  June  19  (discharge,  2,670  second-feet)  gage  destroyed  by  high  water 
during  afternoon;     minimum  stage  recorded,   1.0  foot  August  22  (discharge, 

9  second-feet). 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Prior  to 'December  31,  1916,  there  were  adjudicated  diversions  of  66 
second-feet  from  Palntrock  Creek,  practically  all  being  above  the  station. 

RBGUiiATiON. — None. 

AccuBAcr . — Stage-discharge  relation  not  permanent.  Three  fairly  well  defined  rating 
curves  used  as  follows:  October  1  to  November  24;  March  12  to  June  19;  and  July 
2  to  September  30.  Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records  good 
except  those  for  October,  November,  August,  and  September,  which  are  fair. 

Discharge  meamaremevis  of  Paintrock  Creek  nmr  Bonama,  Wyo.,  during  the  year  ending 

Sept.  10,  1916. 


Date. 

Madeby- 

Gaee 
h^t. 

DU- 
cbarge. 

Date. 

Madeby- 

hd^t. 

DIs- 
diarge. 

Oct.  16 

M.N.  Grant, Ir......"... 

Feet. 
1.62 
1.61 

ate.4l. 
hi 

100 
1,360 

July  24 
Sept.  22 

H.  E.  Smith 

Act. 
1.57 
1.23 

««-^ 

May    a 

June  11 

do. 

29.4 

H.K.  Smith 

3.41 
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V-iA^  AAerge  of  Paintrodc   CreA   near  Bonanza,    Wyo.,  for  the  year   ending 

Sept.  30, 1916. 


Ktx. 


I 


Oct. 

Nov. 

liar. 

Apr. 

May. 

Jtmt. 

July. 

Aug. 

S«pt 

182 

106 

63 

109 

708 

660 

80 

19 

182 

106 

........ 

68 

99 

332 

636 

71 

14 

174 

100 

69 

92 

346 

397 

62 

14 

ler 

100 

68 

102 

748 

342 

40 

14 

1»7 

100 

68 

208 

960 

270 

88 

16 

H7 

100 

66 

246 

632 

230 

38 

19 

180 

84 

63 

.498 

404 

230 

38 

34 

U7 

94 

66 

204 

346 

426 

35 

34 

140 

8» 

66 

374 

748 

368 

24 

14 

140 

80 

6S 

466 

1,040 

316 

34 

14 

137 

84 

63 

819 

1.320 

270 

24 

14 

m 

84 

tot 

66 

228 

826 

212 

34 

14 

128 

84 

96 

66 

170 

960 

201 

34 

14 

122 

84 

77 

66 

140 

866 

198 

19 

14 

IM 

84 

63 

66 

10« 

908 

191 

14 

14 

110 

80 

63 

6« 

96 

960 

234 

14 

18 

110 

80 

77 

6« 

70 

1,620 

208 

14 

24 

110 

80 

8S 

69 

63 

1,620 

194 

13 

24 

lit 

84 

68 

«3 

68 

2,620 

174 

12 

31 

122 

84 

04 

63 

114 

1,600 

128 

13 

SI 

122 

84 

«S 

SS 

ISO 

1,080 

•114 

10 

31 

128 

84 

69 

64 

160 

1,370 

102 

9 

28 

128 

84 

68 

63 

140 

720 

99 

24 

24 

128 

87 

6« 

73 

114 

430 

87 

24 

24 

128 

84 

63 

119 

228 

6M 

76 

24 

24 

128 

84 

66 

122 

188 

600 

77 

34 

28 

122 

84 

66 

126 

162 

680 

65 

38 

28 

116 

84 

66 

137 

184 

770 

63 

38 

30 

110 

84 

65 

137 

346 

690 

223 

38 

32 

lOS 

84 

63 

119 

78S 

690 

177 

31 

38 

lOS 

53 

825 

114 

24 

v-n.— IHsdiarKe  Nov.  25-30  estimated  becsuM  of  ice.    Gage  washed  out  darlOK  afternoon  of  June  19; 
~-:vti,  June  30  to  July  1,  eatlmatad  by  comparison  with  records  of  flow  of  No  Wood  Creek  at  Bonania 

.'  •  '-J  &diarge,  in  teeoni-feet,  of  Paintroek  Creek  juar  Bonanza,  Wyo.,  for  the  year 

ending  Sept.  SO,  1916. 


Month. 

Discharge  In  secondrleet. 

Run-off 
(total  in 
aere-feet). 

Maxlmnm. 

Minlmmn. 

Moan. 

•■^T** 

182 
105 
106 
137 
826 
2,630 
660 
80 
38 

IDS 
80 
63 
53 
62 

332 

66 

9 

14 

134 
88.2 
64.4 
71.4 

228 

883 

228 
28.8 
21.9 

8,240 

■>-WBh»r 

5,250 
2,550 
4,250 
14,000 

ij.-^l*4I  .          

llr_ 

•at..                       

53  100 

■it 

14,000 
1  770 

l;3sgt 

1,300 

OSXTBinX  BIVZB  NXAR  MSKTE2TBX,  WTO. 

J--inoB. — In  sec.  13,  T.  48  N.,  R.  101  W.,  at  private  bridge  at  Wilson's  ranch,  4i 

miles  aoutliweBt  of  Meeteetse,  in  Park  County.    Rawhide  Creek  enters  H  milee 

tbore  And  Iron  Creek  1}  miles  below. 
^'uixiGB  ARBA. — 680  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

I:.500,OOO). 
KfoKDs  ATAHJiBLB.— September  14,  1910,  to  October  31,  1012;  June  6,  1915,  to 

September  30, 1916. 
<Uoi.— Vertical  staff  on  downstream  aide  of  right  bridge  abutment;  read  by  Mrs. 

Rathoine  Wilson.    Gage  used  from  1910  to  1912  was  on  center  pier  and  was 

lefened  to  datum  0.72  foot  lower  than  that  of  present  gage. 
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Discharge  ueasurekents. — Made  from  two-span  bridge  or  by  wading. 

-Channbl  and  control. — Bed  composed  of  coarse  gravel  and  small  boulden.  Con- 
trol is  50  feet  downstream  from  gage  at  site  of  an  old  bridge;  badly  shifting  duririg 
1916.    Banks  subject  to  overflow  at  stage  of  about  5  feet. 

Extremes  of  discharge. — Maximum  stage  not  known;  record  incomplete.  Mini- 
mum stage  recorded,  0.6  foot  on  April  4  (dischaige,  80  second-feet). 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — ^Prior  to  December  31, 1916,  there  were  adjudicated  diversions  of  86 
second-feet  from  Greybull  River  above  station  and  648  second-feet  below. 

Regulation. — ^None. 

AccvRACT. — Stage-discharge  relation  not  permanent.  Rating  curve  not  well  defined , 
shifting  control  method  used  after  May  20.  Gage  read  to  half  tenths  once  daily. 
Daily  discharge  ascertained  by  applying  gage  height  to  rating  table.  Records 
fair  except  those  for  last  part  of  year  which  are  roughly  approximate. 

Diteharge  meaturements  of  Greybull  River  near  Metteette,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Uad«by- 

b^t. 

Dis- 
charge. 

Date. 

Uadeby- 

h^t. 

Dl». 
diarge.  i 

Oct.  22 

M.N.  Grant,  Jr 

R  H  Fletcher 

Tiet. 
1.44 
1.S0 
1.86 

277 
334 
483 

June  9 
July  21 
Sept.  17 

H.  K.  Smith 

2.66 
1.66 
.86 

aec.-ft. 
1.280 

Apr.  26 
27 

do 

do 

643 

do 

158 

Daily  diteharge,  in  second-feet,  ofOreybitll  River  n«ir  Meeteette,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

\                     

456 

455 
485 
455 
428 

375 
850 
375 
400 
400 

350 

328 
328 
328 
305 

305 
306 
282 
282 
282 

282 
260 
260 
240 
220 

240 
240 
220 
220 
220 
202 

202 
202 
302 
202 
202 

m 

185 
185 
168 

lis 

105 

88 
80 
88 

95 
95 
105 
115 
ISO. 

237 
206 
ISO 
206 
270 

221 
191 
306 

191 
138 

138 
ISO 
ISO 
191 
253 

326 
412 
617 
326 
326 

253 
253 
237 
390 
462 

490 
688 
462 
462 
437 

346 
307 
288 
221 
237 

237 
353 
270 
326 

648 
648 
617 
548 
616 

617 
615 
580 
490 
490 

490 
617 
490 
462 
462 

462 
462 
462 
390 
462 

442 

463 
437 
437 
462 

462 
437 
437. 
437 
437 
437 

2 

3 

688 
1,340 

4 

6 

6       

7 

8      

s 

1,250 

10 

11 

12 : 

IS 

14 

IS 

16 

17 

18 

156 

18 

30 

21 

138 
126 
•   115 
126 
163 

115 
115 
115 
115 
105 
95 

698 

156 

22 

762 
615 
615 
412 

462 
490 
617 

156 

23 

548 
648 
548 

580 
648 
885 

688 
615 
548 

156 

24 

25 

156 
156 

26 

27 

28 

169 

29 

30 

156 

31 

NoTX.~Diacharge  Nor.  6,  Aug.  18  and  31,  estimated.    ShifUng-oontiol  method  used  after  May  20. 
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UnMitniarge  o/Cfreybull  River  near  Meeteetie,  Wyo.,for  the  year  ending  Sept.  S0,1916. 


Month. 

Dlicbarge  In  serand-teet. 

Bun-afl 
(total  In 
aete-(eet). 

Wft'T^TTlnTn 

M  iTlfttl  XfVf\  - 

Hesn. 

(miv , , 

4S6 
202 
1«3 
617 
615 
183 

202 
168 
95 
80 
390 
156 

319 
194 
121 
195 
485 
160 

19,600 
3,460 
2,640 
11,600 
29,800 
4,440 

\ana!atl-t 

lattil-ll 

t{c3 

>mt - 

<ij«Eibr17-W.. 

WOOD  BITSK  KSAK  KEETEZTSS,  WTO. 

Lcf^nov.— New  line  between  sees.  22  and  27,  T.  48  N.,  R.  101  W.,  1, 200  feet  above 

■ontli  of  Wood  River  and  7  milee  southwest  of  Meeteetse,  in  Park  County. 
rsuKAGK  AREA. — 218  Square  miles  (measured  on  base  map  of  Wyoming,  scale, 

Ii0O,00O). 
Ekosos  ATAiLABix.— September  15,  1910,  to  October  31,  1912;  May  10,  1915,  to 

Sqtteotber  30,  1916. 
'Iisi.— Oudn  gage  on  left  bank,  400  feet  above  bridge,  used  since  April  25, 1916;  read 

by  Uis.  Adah  Kiver.    Original  gage,  used  during  1910-1912,  was  vertical  staff 

•t  bidge.    Gage  used  from  May  10,  1915,  to  AprU  24,  1916,  was  vertical  staff  at 

bridge  bat  was  referred  to  datum  different  from  that  of  original  gage. 
>iiaujWE  XKASURBM BNTs. — Made  from  cable  short  distance  below  gage. 
Cusim.  Ain>  coNTKOi.. — ^Bed  composed  of  boulders.    Control  at  small  rapids  a  short 

dirtance  below  gage;  practically  {Permanent  during  1916.    Right  bank  subject  to 

overflow  at  extremely  high  water. 
immBs  OF  DiacHAROE. — Maximum  stage  record^  during  year,  3.85  feet  at  5  p.  m. 

June  18  (diacjiarge,  888  second-feet) ;  minimum  stage  recorded,  1.02  feet,  March  24, 

1916  (diadiaige,  43  second-feet);  lower  discharge  probably  occurred  during  winter 

montha. 
•t.— Stage-diachaige  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
jrrxsgioKS. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  66 

«econd-feet  from  Wood  River,  and  9  second-feet  from  tributaries. 
HtuxATioK. — None. 
A  a-KAcr. — Stage-diacha^e  relation  practically  permanent.    Rating  curve  fairly 

«^  defined  between  80  and  500  second-feet.    Gage  read  to  half-tenths  once 

daily.    Daily  discharge  ascertained  by  applying  gage  height  to  rating  table. 

Keci»dsgood  except  those  for  low  water,  which  are  fair. 

i'jriaiye  mtaturemejil*  of  Wood  River  near  Meeteetie,  Wye,  during  the  year  ending 

Sept.  SO,  1916. 


fate.  ,            Hadeby- 

beig^rt. 

Dto- 
cbuge. 

Date. 

Madeby- 

Gage 

Dis- 
charge. 

''".  JIIM-N  Cmnt  tr     

riet. 

1.60 
a  1.07 

2.12 

aee.-fl. 
135 

104 

165 

Jmie    0 
July  21 
Sept.  17 

H.  K.  Smith 

Ftel. 
2.81 
2.25 
1.80 

See.il. 
452 

•ijt.  S  1  R  H'netcber 

do 

do 

219 

K  do. 

83 

a  Old  gage  read  1.41  leet. 
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DaUy  diMcharge,  in  ueomd-ful,  of  Wood  River  war  lleeUetMt,  Wyo.,  for  ike  year  ending 

Sept.  SO,  1916. 


D«y. 


Oct. 


1. 
3. 
3. 
4. 
6. 

S. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
U. 

16. 
17. 
18. 
U. 
2D. 

21. 
22. 
23. 
24. 
2S. 

26. 
27. 
28. 
20. 
30. 
31. 


218 
218 
197 
197 
186 

176 
166 
176 
176 
1S6 

166 
IM 
196 
146 
146 

13S 
135 
135 

135 
135 

135 
135 
135 
115 
115 

125 
115 
125 
115 
115 
115 


Not. 


lar.       Apr. 


106 
97 
106 

106 
106!. 

106  1. 
115  I. 


1 
89   . 

I 

97' 

101 

89 

no 

97 

84 

97 

119 

u 

49 
49 
49 

66 

56 

49 
70 
56 

77 

92 
77 
77 
84 
101 

84 
84 
77 

84 
84 

77 
70 
70 
77 


«3 

91 
120 

63 

155 

56 

195 

49 

133 

56 

115 

70 

'i 

MsT.      Jmw. 

1 

July. 

107 

221 

S21 

107 

300 

221 

107 

279 

300 

lis 

321 

237 

163 

384 

258 

216 

300 

271 

24S 

25S 

279 

195 

363 

321 

195 

531 

321 

195 

426 

279 

155 

405 

m 

155 

363 

229 

138 

447 

229 

120 

405 

203 

138 

447 

203 

127 

S31 

195 

127 

573 

195 

138 

867 

203 

195 

899 

175 

405 

531 

163 

363 

615 

183 

363 

363 

176 

300 

321 

175 

279 

300 

175 

279 

321 

138 

279 

405 

144 

279 

489 

195 

279 

573 

216 

279 

468 

237 

405 

321 

195 

384 

175 

Aug.      Sept. 


175 

167  • 
155  . 
167 
175 

216' 

167 

155 

144 

155 

138 
130, 
120  ! 
113  1 
107 

I 
lOT 
102  ' 

88  . 

94 
107  I 


K4 
84 
K4 
84 
84 

84 
84 
74 
74 
74 

66 
t>9 
69 
06 
60 

66 
66 
6A 
66 
66 

74 

66 
66 
66 
66 


74 
74 
74 


Monthly  ditcharge  of  Wood  River  near  MeeteeUe, 

Wyo.,  for  the  year  ending  Sept 

.  SO,  1916. 

Uonth. 

Discharge  in  seoond-teet. 

Run-off 
(toUlin 
aere-(eet). 

Maximmn. 

Minintom. 

Kem. 

October 

November 

218 
115 
119 
135 
405 
867 
321 
216 
84 

115 
81 
43 
49 
107 
258 
138 
80 
66 

UO 
93.8 
71.4 
84.0 

220 

431 

224 

121 
72.3 

9,220 
5,580 
2,830 
5,000 
13,900 

Harcb  13-31 

April 

MS^;".";""":::;::::::::::;:;;:::::::::::::::::::::: 

Jane 

25,600 
13,800 

My 

Au  j!ust 

7,440 
4,300 

September 

SHXLI,  CKEEK  AT  SHELL,  WTO. 

Location.— About  sec.  26,  T.  53  N.,  R.  91  W.,  450  feet  above  headgate  of  Shell  canal, 

three-fourths  mile  northeast  of  Shell,  in  Big  Ilom  County.    Nearest  tributary. 

Trapper  Creek,  enters  some  distance  above. 
Drainaob  area. — ^256  square  miles  (measured  on  base  map  of  Wyoming,  scale, 

1:51)0,000). 
Records  available.— April  1,  1915,  to  September  30,  1916.    From  July  1,  1911,  to 

October  31,  1914,  station  was  maintained  by  the  Wyoming  Irrigation  Co.  and 

records  were  published  in  reports  of  State  engineer. 
Gaok. — Vertical  staff  on  right  bank  450  feet  above  canal  headgate;  read  by  J.  G. 

Tatlock. 
Discharge  measurehbnts. — ^Made  from  sugpension  footbridge  at  gage. 
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£i\-xzLAKD  coNTsoi.. — Bed  cotnposed  of  gnvel.   Control  is  just  below  gage  at  gravel 

bar  i4iich  shifts  during  high  water.   Banks  not  siibj  ect  to  overflow. 
EiTsEMEs  or  DiscHAROB. — -Maximum  stage  recorded  during  year,  7.5  feet  at  5  a.  m. 

June  10  (disduirge,  1,360  aecond-feet) ;  minimum  stage  recorded,  3.9  feet,  Novem- 

b«r  30  and  28-30  (diachaige,  58  eecond-feet);  a  lees  discharge  probably  occurred 

dining  winter  months. 
'.. :  —No  infonnation ;  observations  are  discontinued  during  winter  months. 
I'-i  Essioxs. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  8 

Kcond-feet  from  Shell  Creek  above  the  station  and  104  second-feet  below. 
r.£  iPLiTiOH. — Flow  controlled  to  a  certain  extent  by  storage  of  water  in  Adelaide 

icKrvoir  on  Shell  Creek,  25  miles  above  Shell.    Capacity  of  reservoir,  1,410  acre- 

f*t. 
>nTK.4rr. — Stage-discharge  relation  not  permanent.     Gage  read  to  hundredths 

tvice  du]y.    Daily  discharge  ascertained  by  shifting-control  method.      Records 

bit. 
■  ■  '?n-iTio.v. — Gage-height  records  furnished  by  Wyoming  Irrigation  Co. 

l-i-'iargr  mfomremmU  of  Shell  Creek  at  Shell,  Wyo.,  during  the  year  ending  Sept.  SO, 

1916. 


Uadeby- 


Di»- 


Date. 


Made  by— 


Dia- 


J9    M.  N.  r.rant.  Jr.. 
>    R.  H.  Fletcher.. 


feet. 
4.10 
4.33 


fl«.-/<. 
75 
145 


Jane  10 
Sept.  31 


H.  K.  Smith. 
do 


Ftet. 
7.20 
4.30 


See.-ft. 

1,200 

77 


,  Jitdurge,  in  second-feet,  of  Shell  Creek  at  Shell,  Wyo.,  for  the  year  ending  Sept.  SO, 

1916. 


Dmy. 

1  Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.. 

1   103 

72 
72 
72 
72 
72 

72 
69 
69 
69 
68 

88 
87 
67 
87 
67 

67 
67 
84 
61 
58 

59 
85 

11 
87 

62 
82 
58 
58 
68 

83 
83 
83 
83 
83 

83 
83 
83 

i 

83 
89 
83 
83 
S5 

95 
89 
95 
89 
83 

83 
89 
83 
89 
102 

108 

lis 

145 
122 
108 

108 
102 
95 
102 
162 

350 
306 
225 
320 
335 

225 
202 
191 
137 
137 

130 
130 
122 
145 
202 

225 
225 
213 
302 
202 

181 
171 
181 
277 
434 
684 

490 
335 
191 
350 
802 

434 

320 

434 

900 

1,300 

900 
572 
754 
900 
900 

900 
754 
950 
1,000 
802 

551 
730 
SOi 
651 

490 

551 
610 
610 
471 
416 

350 
350 
320 
306 
277 

263 
237 
335 
250 
237 

202 
191 
181 
181 
171 

181 
171 
162 
153 
145 

130 
130 
122 
122 

145 

130 
115 
108 
122 
130 
102 

89 
102 
102 
°  102 
102 

102 
102 
102 
102 

102 

89 
89 
83 
83 
83 

83 
83 
83 
83 
89 

83 
83 
83 
83 
83 

83 
89 
83 
83 
83 
83 

78 

,   103 

78 

25 

72 

'   102 

73 

1' :   95 

67 

.. 82 

63 

88 

/83 

;    83 

63 

.   82 

83 

1    82 

72 

1    82 

72 

83 

72 

82 

72 

81 

72 

: 76 

72 

78 

87 

■   .... 78 

87 

78 

87 

78 

67 

; 78 

86 

.:        '    78 

64 

77 

62 

78 

62 

t 

78 

67 

;....... ;       74 

67 

1    73 

62 

72 

62 

■         73 

62 

72 

62 

1    72 

82 

72 

1 

Nm— DIsctiarge  interpolated  Oct.  5, 9, 10, 13, 17, 18. 22, 25, 26,  Nov.  4, 5, 10-12, 18, 19, 24,  Sept.  20  and  21. 
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Monthly  di$eharge  of  Shell  Creek  at  Shell,  Wyo.Jar  the  year  ending  Sept.  SO,  1916. 


Month. 

Run-ofl 
(total  In 
aor»4eet). 

if^Tfnmfyi 

Hloiittiiiiii 

Heu. 

October 

VB 

72 

145 

SS4 

1,300 

350 

102 

78 

72 
68 
8S 
«5 
191 
102 
83 
62 

81.7 
AM 
«1.9 

217 

«45 

194 
89.5 
07.1 

6,02U 

November 

S.eoc 

April ,.  . 

S,*70 

i^:z:::v:""::::::::::::::::::::::::::::::::::J[^::::. 

13.300 

June 

July 

August 

September. 

38,400 
11,900 
5,  SCO 
3,9W 

SHOSHOirS  KIVEK  KEAS  ISHAWOOA,  WTO. 

Location. — On  line  between  sees.  26  and  27,  T.  51  N.,  R.  104  W.,  at  Coe's  private 

bridge,  1}  mileB  northeast  of  lahawooa,  in  Park  County.    Nearest  tributary, 

Belknap  Creek,  enters  at  lahawooa. 
Dbainaoe  ABBA. — 532  square  miles  (measuied  on  base  map  of  Wyoming,  scale 

1:500,000). 
Records  available. — May  23, 1915,  to  September  30, 1916. 
Gaob. — ^Vertical  staff  on  first  right  downstream  piling  of  bridge;  read  by  Miss  Ina 

Spaulding. 
DiscHABOE  MBAsnitBMENTB. — Made  from  five-span  pile  bent  bridge  at  by  wading. 
Channel  and  control. — ^Bed  composed  of  boulders.    Control  not  well  defined; 

shifts  during  hig^  water.    Ri^t  bank  not  subject  toovofiow;  left  bank  subject 

to  overflow  at  higji  stages. 
Extremes  of  discharqe. — ^Maximum  stage  recorded  during  year,  5.9  feet  at  5.30 

p.  m.  June  18  (discharge,  4,760  second-feet);  minimum  stage  recorded,  0.72  foot, 

November  13  and  April  1  (discharge,  170  second-feet);  a  leas  discharge  probably 

occurred  during  winter  months. 
Ice. — ^No  infcnrmation;  observations  discontinued  during  winter. 
DrvERSiONS. — Prior  to  December  31,  1916,  there  were  approved  diversionB  of  26 

second-feet  from  Shodione  River  above  station  and  40  second-feet  below. 
Rbgulation. — ^None. 
AocTmAcr. — Stage-discharge   relation   not   permanent.    Rating   curve   used   from 

October  1  to  September  17  fairly  well  defined  between  140  and  1,700  second-feet; 

but  poorly  defined  above  1,700  second-feet.     Curve  used  September  18-30  fairly 

well  defined  between  140  and  700  second-feet.    Gage  read  to  hundredths  once 

daily.    Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  tables; 

shifting-  control  method  used  July  22  to  September  17.    Records  fair. 

Diteharge  meMurtmentt  of  Shothone  River  near  Ishawooa,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

OoKe 
height. 

Dis- 
charge. 

Date. 

Madeby- 

Iiid^t. 

Dis- 
charge. 

Oct.  20 

M.N.araat,  ]r 

K.  H.  FletchCT 

net. 

1.26 
1.06 
8.12 

253 
1,370 

July  19 
Sept.  18 

H.K.  Smith 

Fut. 
8.48 
1.50 

aec.-ft. 

1,690 

237 

Apr.  23 
June    S 

do 

B.  K.  Smith 
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.%•%  iKiar^  m  aeeond-feet,  ofShothone  River  near  Ishawooa,  Wyo.,for  the  year  ending 

8epL  30, 1916. 


D«f- 


Oct. 


aoi 

4S7 
44» 

434 

377 
S77 
384 
384 

400 
361 
381 
330 
347 

325 
354 
347 
313 
3DS 

SOS 
305 
393 

318 
380 

2m 
374 
374 
303 
303 
3S7 


Nov. 


2S1 
3S1 
251 
251 
251 

351 
357 

301 
XI 
192 

192 
187 
170 


Mar. 


2» 
235 

315 
201 
310 
1S7 
193 

179 
183 
192 
187 
187 
1T» 


Apr. 


170 
198 
201 
19« 
215 

201 
201 
305 
201 
225 

288 

374 
362 
845 
312 

325 
305 
2B3 
286 
362 

251 
268 
251 
2B2 

418 

834 
825 
890 
612 
485 


Kay. 


292 

JSl 

679 

861 

1,160 

1,200 

890 

939 

826 

738 
741 
568 

405 
476 

416 
406 
424 
495 


785 
729 
568 


699 
535 
568 

729 

955 

1,050 


June. 


825 

765 

858 

1,300 

1,370 

1,020 
1,080 
1,530 
1,910 
2,020 

1,810 
2,020 
2,340 
2,130 
2,970 

3,840 
4,340 

4,760 
4,340 
3,640 

3,380 
3,380 
1,810 
1,810 
2,360 

3,380 

4,480 
4,820 
4,340 
3,500 


July. 


3,500 
4,060 
4,200 
2,840 
3,230 

3,360 
3,360 
3,640 
3,640 
2,970 

3,840 
2,970 
2,720 
2,360 
2,020 

2,020 
3,450 

3,130 
1,710 
1,810 

1,810 
1,700 
1,610 
1,510 
1,420 

1,880 
1,410 
1,570 
1,940 
2,040 
1,300 


Aug. 


1,530 
1,450 
1,080 
1,010 
1,580 

1,130 
1,120 
1,050 
1,050 
974 

903 

832 
825 
765 
729 

093 
«28 

623 
662 
582 

506 

600 
449 
487 
462 

482 
436 

412 
408 
404 
380 


Sept. 


380 

377 
373 
360 


32S 
308 


288 


285 
263 
363 
390 
3tt 

340 

338 
235 
235 
235 

335 


221 
314 

307 
335 
307 
207 
207 


tj^dUf  diadkarge  of  Skoehone  River  near  Tthawooa,  Wyo.,/or  the  year  ending  Sept.  SO, 

1916. 


Month. 

Run-off 
(total  in 
acre-feet). 

Mlnlmnm. 

Mean. 

'•An 

S./nn><^  1-13 

623 

257 
235 
880 

1,200 
4,780 
4,200 
1,600 
380 

257 
170 
179 
170 
292 
765 
1,300 
380 
207 

363 
234 
198 
839 
887 
2,500 
2,440 
774 
268 

22,300 
6,780 

IntlllKZl 

6,100 

tefl.   

X,20O 

S!:;;::::::::::::::::::::;;:::::;:;:::;:;::::;:::::::; 

42,200 

iat 

164,000 

.It 

iv*t               

160,000 
47,600 

15,800 

8H0BH0BX  KnrZB  AT  OOBBXTT  DAM,  WTO. 

LxATioN. — In  NE.  }  aec.  7,  T.  53  N.,  R.  100  W.,  at  Corbett  diversion  dam,  8  miles 

bdow  Cody,  in  Big  Horn  County. 
DiAryAOE  AREA. — Not  measured  at  this  station;  drainage  area  above  Cody  is  1,400 

8qiiai«  milea.    Sage  Creek,  the  only  important  tributary  that  enters  between 

this  statioa  and  Cody,  drains  about  25  square  miles. 
Rbcokds  AVAiLABUt.— April  20, 1908,  to  September  30,  1916. 
<}age. — Staff  gage  40  feet  upstream  from  the  crest  of  the  dam;   readings  represent 

hcj^t  of  water  above  crest.    It  is  read  once  a  day  during  the  irrigation  season 

and  at  irr^nlar  intervals  during  the  winter  by  employees  of  the  United  States 

Redamation  Service. 
DrrKSMiNATioN  OP  DiBCHAROE. — Discluuge  computed  by  considering  the  dam  as  a 

weir  and  the  sluice  gates  as  submerged  orifices.    The  following  formula  for  dis- 
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charge  over  the  crest  was  developed  from  measurements  at  Cody,  Wyo. :  Q=3.5C 

Channel  and  control. — ^The  crest  of  the  dam  forms  a  permanent  control.  Th€ 
dam  is  of  reinforced  concrete  of  the  buttressed  type,  having  on  the  upstream 
side  a  deck  2i  feet  thick,  sloping  1  to  1,  and  supported  by  buttresses  2  feet  thicli 
spaced  14  feet  on  centers;  it  raises  the  low-water  elevation  of  the  river  10.2  feet: 
length  between  abutments,  400  feet.. 

ExTREifES  OF  DiscHAROE. — ^Maximum  stage  recorded  during  year,  3.40  feet  Jime  20 
(discharge,  9,700  second-feet;  discharge  through  Corbett  turmel,  533  second-feet ; 
total,  10,200  second-feet);  minimum  stage  recorded,  0.35  foot  May  7  (discharge, 
270  second-feet;  discharge  through  Corbett  tunnel,  255  second-feet;  total,  525 
second-feet). 

1908-1916:  Maximum  stage  recorded,  4.79  feet,  July  4,  1909  (dischaige,  15,40C 
second -feet);   no  flow  October  21  to  November  19,  1909. 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel  rating 
curve  assumed  applicable.  Records  not  complete  enough  for  computing  dis- 
charge. 

DiVERsroNs. — ^Little  water  is  diverted  above  this  station. 

Beoulatton. — Shoshone  reservoir,  with  a  capacity  of  456,000  acre-feet  regulates  the 
flow. 
.  Accuracy. — Stage-discharge  relation  practically  permanent;  rating  curve  fairly  well 
defined;  gage  read  to  hundredths  once  daily;  daily  discharge  ascertained  }>y 
applying  gage  height  to  rating  table  and  adding  the  daily  flow  through  tunnels. 
Records  good. 
No  discharge  measurements  were  made  during  the  year. 

Daily  diacharge,  in  second-feet,  of  Shoshone  River,  incliioKng  tunnels,  at  Corbett  dam, 
Wyo.,  for  the  year  ending  Sept.  30,  1916. 


Day. 


1. 
2. 
3. 
4. 
S. 

6. 
7. 
8. 
9. 
10. 


Oct. 


810 
812 
814 
8i« 

818 
818 
807 
796 
785 


u 

774 

12 

783 

13 

782 

14 

741 

IS 

730 

16 

719 

17 

708 

18 

697 

19 

686 

20 

67S 

ai 

664 

22 

65) 

23 

642 

24 

631 

26 

620 

as 

609 

27 

657 

28 

749 

29 

707 

30 

717 
717 

81 

Not. 


717 
877 
710 
710 
723 

681 
^2 

esi 

692 
788 

717 
1,400 


836 
836 


Dec. 


Jan. 


Feb.  Mar.  Apr. 


647; 


630  , 


647 


664 


676 

657 
657 
657 
644 
657 

657 
632 
632 
632 
690 

572 
690 
670 
643 
643 

709 
687 
645 
638 
624 


May. 


677 
660 
683 
661 
67p 

653 
525 
638 
727 
949 

1,440 
1,490 
1,460 
1,660 
1,480 

1,340 
1,320 
1,280 
1,170 
1,350 

1,840 
1,020 
1,950 

1,880 
1,950 

1,920 

1,770 
1,790 


June.    July.    Aug. 


2,410 

2,210 
2,030 
2,230 
2,790 

3,070 
2,950 
2,830 
3,480 
4,320 

4,630 
4,650 
4,760 
6,200 
5,660 

6,580 
8,170 
9,200 
10,100 
10,200 

9.850 
8,360 
6,660 
6,430 
5,410 

6,380 

5,840 
8,380 
1, 780  '10, 100 
1,780  9,800 
2,090  


9,450 

9,470 
9,370 
8,750 
7,770 

7,810 
7,530 
7,680 
7,680 
8,040 

7,900 
6,960 
8,610 
6,660 
6,900 

5,390 

5  190 
6,230 
4,810 
4,320 

4,010 
3,770 
3,540 
3,420 
3,320 

3,140 
3,150 
3,140 
3,250 
3,190 
3,520 


Sept. 


2,830 

2,660 
2,510 
2,370 
2,200 

2,640 
2,610 
2,220 
2,410 
2,210 

2,070 
1,910 
1,870 
1,760 
1,740 

1,520 

1,480 
1,390 
1,280 
1,200 

J, 210 

1,220 

1,000 

880 

1,020 

919 
861 

878  1 
967; 
804  ! 
869  ' 


862 
812 
811 
915 
1,610 

1,570 
1,110 
1,130 
1,050 
1,040 

1,000 
1,  1:K) 
1,220 
1,070 
1,080 

1,220 

747 
816 
S16 
899 


865 
662 
58,1 
610 

«a 

661 
687 
713 
739 


Note.— Discharge,  Oct.  1-6,  8-27,  Aug.  19,  and  Sept.  24-29,  Interpolated.  Discharge  estimated  by  U.  S. 
Beclamatlon  Service  englneeis  aa  follows:  Nov.  13-28,  900  aecond-Ieet;  Dec  1-21,  740  8eo(nd4Mt:  and 
Dec.  23-31, 650  second-feet. 
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V  -.'»/«  £tAarge  of  Sho^one  River,  induditi^  tunnels  at  Corbett  dam,  Wt/o. ,  for  the 

year  ending  Sept.  SO,  1916. 


Ifonth. 

Dlaclurge  in  gecond-teet . 

Run-off 

(total  In 

acre-teet). 

UlnfiYinm 

Mean. 

i.-.-««r 

S18 
1,400 

609 

622 

732 

845 
o711 

648 
1,330 
5,760 
6,810 
1,660 

927 

45,000 
60,300 
43,700 

^  ^«iafc«T . 

iMai«-» 

709 
2,090 
10,200 
9,570 
2,830 
1,610 

672 
625 
2,030 
3,140 
804 
685 

27,000 

81,800 

343,000 

^. : 

l^:":: ::::::::::;:::;;;::::;;;::;::;■!:::;;;::;: 

.'_T 

357,000 
102,000 

l-.iBrt 

ir/obcr 

56,200 

a  See  {ootnote  to  daily-discharge  table. 

.'a'jF  SaAarge,  in  teamd-Jeel,  of  Corbett  tunnel  at  Corbett  dam,  Wyo.,for  the  year  ending 

Sept.  SO,  1916. 


Dmy. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 1 

119 
278 
310 
310 
323 

323 
264 
190 
190 
190 

119 
41 

« 

107 
107 
107 
94 
107 

107 
130 
130 
130 
88 

70 
124 
162 
173 
173 

191 
217 
217 
210 
196 

221 
246 
283 
303 
303 

283 
255 
332 
421 
351 

381 

349 
283 
303 
303 

259 
265 
302 
302 
268 

197 
215 
241 
241 
241 

210 
176 
197 
259 
258 
259 

377 
277 
246 
246 
318 

351 
433 
393 
428 
474 

474 
474 
576 
676 
623 

626 
636 
600 
439 
533 

600 
413 
328 
284 
261 

228 

0 

0 

107 

324 



328 
346 
321 
277 
323 

489 

662 
662 
630 

700 
631 
700 
702 
677 

692 
672 
710 
632 
660 

660 
660 
605 
620 
657 

825 
626 
625 
594 
626 
624 

674 
626 
608 
487 
437 

378 
378 
259 
328 
327 

308 
266 
277 
288 
342 

343 
342 
373 
328 
306 

31« 
420 
460 
378 
418 

417 
359 
328 
360 
334 
335 

328 

342 

: 

341 

317 

323 

1 

323 

• 

323 

t 

365 

, 

336 

1 

279 

224 

224 

278 

'X 

263 

189 

A 

197 

197 

l» 1 

218 

11                                          1   .     ,. 

218 

■. 

301 

1 

.1 

364 

- 

363 

» 

160 

31  .                      ■ 

68 

£   

68 

»     L 

68 

69 
119 
109 
119 
119 

........ 

68 

a 

» 

8  

68 
68 
58 

Vjtk.— Diseluise  raoord  showing  acre-teet  par  day  fumislied  by  United  States  Reclamation  Service; 
OBxflad  Into  aaoonil-leet  by  enginaeis  o(  United  States  Geological  Survey. 

ManlUg  ditAarge  of  Corbett  tunnel  at  Corbett  dam,  Wyo.,  for  the  year  ending  Sept. 

SO,  1916. 


JI<»itb. 


Discharge  in  scrond-feet. 


^ft^"*M"*    Hinimum.     Mean. 


Run-off 
(total  in 
acr»leet). 


OcMvSMl.. 
Sttmltml-U. 

Imt 

Jiiy 

iQ^St 


lis 

323 
217 
421 
636 
710 
574 


41 

46 

176 

0 

277 

259 

68 


105 
221 
137 
274 
386 
678 
371 
229 


1,040 
6,280 
5,710 
18,800 
22,900 
36,400 
32,800 
13,800 


Digitized  by 


Google 


144  SURFACE  WATER  SUPPLY,  1916,  PART  VI. 

SOAP  CREEK  KEAK  8T.  XATTER,  MOST. 

Location. — ^In  sec.  20,  T.  6  S.,  R.  32  E.,  at  H«niy  Reed'e  ranch,  about  a  mile  above 
mouth  of  stream,  9  milee  south  of  St.  Xavier,  in  Big  Horn  County. 

Drainaob  area. — Not  measured. 

Rbcobds  available. — September  II,  1911,  to  September  30,  1916.  April  25,  1914, 
to  June  12,  1915,  at  F^ank  Annerer's  ranch  about  half  a  mile  above  present  site; 
September  11,  1911,  to  November  30,  1913,  in  W.  }  NW.  J  sec.  2,  T.  6  S.,  R.  32 
E.,  about  one-fourth  mile  above  headworks  of  Soap  Creek  ditch. 

Gage. — Overhanging  chain  gage  on  right  bank  opposite  Henry  Reed's  house;  read 
by  Henry  Reed.  Original  gage,  in  use  September  11,  1911,  to  November  30, 
1913,  was  overhanging  chain  gage  about  one-fourth  nule  above  headworks  of 
Soap  Creek  ditch;  gage  used  April  25,  1914,  to  June  12,  1915,  a  chain  gage  on 
footbridge  near  Frank  Annerer's  house,  about  one-fourth  mile  above  present  site. 
After  July  8,  1915,  present  gage  •was  used. 

DiscRARQE  MEASUHKMENTS. — Made  by  wading  or  from  highway  bridge  about  1  mile 
upstream  from  gage. 

Channel  and  coNTROL.-^Bed  of  stream  at  principal  control  composed  of  gravel  and 
silt;  shifts  slightly.  Stage-dischaige  relation  affected  at  times  by  growth  of 
aquatic  plants  in  channel. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  7.27  feet  at  7.30 
a.  m.  May  15  (discharge,  252  second-feet);  minimuni  stage  recorded,  2.86  feet 
October  25  (discharge,  13  second -feet). 

1911-1916:  Maximum  stage  recorded,  12.8  feet  May  11,  1914,  determined  by- 
leveling  from  flood  marks  (discharge,  determined  from  extension  of  rating  curve, 
about  438  second -feet);  minimum  sti^  recorded,  2.1  feet  September  10,  1914 
(dischaige,  1  second-foot). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  obeervatioDB  discontinued 
during  winter. 

DrvBRSiONB. — Soap  Creek  ditch  diverts  above  station  during  summer  for  irrigation. 

Regulation. — None. 

Accuracy. — Stage-dischaige  relation  not  permanent;  affected  by  shifting  control  and 
growth  of  aquatic  plants  in  channel.  Rating  curves  used  as  follows:  October  1 
to  November  10  poorly  defined;  March  25  to  June  1  well  defined  below  63  second- 
feet;  Aug^ust  8  to  September  30  poorly  defined.  Gage  read  twice  daily  to  hun- 
dredths. Discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table,  except  June  2  to  August  7,  for  which  shifting-control  method  was  used. 
Records  subject  to  considerable  error. 

Ditcharge  meaiwrtments  of  Soap  Creek  near  St.  Xavier,  Mont.,  during  the  year  ending 

Sept.  30, 1916. 

[Mads  by  W.  A.  Lamb.1 


Date. 

Oage 

Dta- 
ebarge. 

Tunel 

Fut. 
3.50 
3.W 

'^t^O 

Aug.« 

17.  S 
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r^Eiir  dtaetarye,  m  »eeani-f»ti,  of  Soap  Crtek  ntar  St.  Xavier,  Mont.,  for  the  year  ending 

Sept.  30,  1916. 


D»r- 


Oct.   Not.   Har.   Apr.   Hay.   Jane.  July.   A'og.   Sept. 


34 
103 
151 
160 

73 

44 

se 

4« 
40 
34 

3e 

36 
SO 
40 
26 

34 
25 
40 
26 
38 

40 
30 
42 
26 
30 

24 
32 
22 
30 
25 


48 
30 
30 

28 
28 

28 
26 
25 
38 
30 

36 
26 
30 
83 
187 

109 
44 
40 
44 
44 

46 
78 
133 
83 
63 

53 
44 
44 

38 
42 
40 


17 
16 
17 
16 
16 

17 
16 
17 
17 
17 

22 
22 
20 
21 
21 

31 
21 
21 
21 
21 

31 
31 
21 
21 
31 

31 
31 
21 
21 
21 


JfeiCUy  diteharpe  of  Soap  Creek  near  St.  Xavier,  Mont.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 

Discharge  in  second-Ieet. 

Run-off 
(total  in 
acr»4eet). 

MH^millTT  1 

Uesn. 

-v*er 

36 
16 
48 
160 
187 
40 
21 
18 
22 

13 
13 
24 
22 
25 
16 
16 
16 
16 

U.3 
14.3 
38.6 
45.1 
52.1 
24.1 
17.3 
17.0 
19.6 

941 

284 

IbrchS-SI 

536 

'pcU 

2,680 
3,200 
1,430 
1,080 
1,060 
1,170 

£r  ::;::: ::::::;..: 

.JT                          

IJBHt 

a^umtar  

BOTTXHOKASS  CRXEK  BSAB  ST.  ZAVIXa.  MONT. 

LxATiON. — In  NW.  i  sec.  6,  T.  5  S.,  R.  23  E.,  about  one-fourth  mile  above  crossing 

of  Big  Horn  canal,  on  Crow  Indian  Reservation,  4  miles  south  of  St.  Xavier,  in 

Big  Horn  County. 
DuDiAOK  ABEA. — Not  measuied. 

Rf.'OKos  AVAiiiABLE. — September  9,  1911,  to  September  30, 1916. 
Gaqe.— Ovahanging  chaLn  on  left  bank  about  one-fourth  mile  above  crossing  of  Big 

Horn  canal;  read  by  Loren  S.  Stanley. 
I'iscHASOB  MKASUKEMENTS. — Made  from  footbridge  about  500  feet  above  gage  or  by 

widing. 
CiAXWEL  AND  CONTROL. — Bed  of  Stream  gravel  and  silt;  shifts.    Banks  above  and 

below  gage  hig^  and  ateep;  not  subject  to  overflow  below  gage  height  11  feet  (dia- 

dnige  about  400  aecond-feet). 

71244* — 19— wsp  43« 10 
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EzTBEMBS  or  DI8CHABOB. — MaTJiimm  stage  during  year,  determined  by  leveling 
from  flood. marks,  5.8  feet  at  10  a.  m.,  May  15  (discharge,  78  second-feet);  mini- 
mum stage  recorded,  2.8  feet  at  4  p.  m.,  August  14  (discharge,  2.5  second-feet). 

1911-1916:  Maximum  stage  recorded,  11.3  feet  June  12,  1915;  (discharge,  420 
second-feet) ;  minimum  stage  recorded,  2.3  feet,  September  27,  1911  (discharge, 
0.3  second-foot). 

IcK. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DrvEBSiONS. — None. 

Rxoulahon. — None. 

AccxmAcr. — Stage-discharge  relation  not  permanent.  Rating  curve  used  October 
1  to  November  27  fairly  well  defined;  curve  used  June  2  to  September  30  well  de- 
fined below  100  second-feet.  Gage  read  to  tenths  (occasionally  to  half  tenths) 
once  daily  to  June  1  and  twice  daily  thereafter.  Discharge  ascertained  by  apply- 
ing mean  daily  gage  height  to  rating  table;  shifting-control  method  used  March 
25  to  June  1.     Records  fair. 

Discharge  meaiuremenU  of  Rottengrast  Creek  near  St.  Xavier,  Mont.,  during  the  year 

ending  Sept.  SO,  1916. 
(Made  by  W.  A.  Lamb.) 


Date. 

he^l 

Dis- 
charge. 

Itar.K 

Ftet. 
3.M 
S.14 
2.98 

Sec.-frd. 
12.4 

June  1 

S3  8 

3.8 

Daily  discharge,  in  second-feet,  of  Rottengrat*  Creek  near  St.  Xavier,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Mar.   1   Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
9 
10 

10 
10 
10 
10 
11 

10 
9 
10 
10 
10 

10 
10 

i 

9 

« 

9 
10 
9 
9 
10 

9 
9 
10 
10 
10 

10 
10 
10 
10 
9 

9 
10 
10 
10 
10 

10 
10 
10 
10 
10 

9 
10 

68 

ts 

08 
61 
S6 

47 
40 
21 
6« 
7S 

66 
S4 
38 
2S 
18 

18 
18 
20 
18 
20 

20 
20 
20 
22 
24 

24 
24 
24 
24 
24 

23 
23 
23 
23 
22 

22 
22 
25 
28 
31 

31 
28 
28 
28 
68 

78 
68 
S3 
30 
30 

52 
62 
52 

S6 
56 

66 
65 
55 
65 
55 
65 

55 
55 
65 
SO 
SO 

46 
46 
42 
34 
30 

28 
26 
26 

9.6 

9 
9 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
7.5 

19.0 
13.0 
7.0 
7.0 
7.0 

7.0 
7.0 
6.0 
5.0 
5.0 

5.0 
5.0 
5.5 
6.0 
6.0 

6.0 
6.0 
.7.0 
7.0 
6.0 
5.0 

5.0 
5.0 
5.0 
5.5 
5.0 

4.0 
4.0 
4.5 
5.0 
5.0 

6.0 
4.0 
3.6 
2.6 
3.2 

4.2 
6.5 
6.0 
6.2 
6.0 

6.0 
6.3 
7.0 
7.0 
8.0 

8.0 
7.6 
7.5 
7.5 
8.0 
7.5 

6.0 

2    .           

6.0 

3 

6.3 

6  0 

5 

5.5 

s                  

6  0 

7 

S  0 

8.           

9                  

6  0 

10 

11    

S  0 

12          

6  5 

13 

7  0 

14     

7  0 

15                         

7  0 

Id. 

7.0 

17 

7  0 

18 

7  0 

19 

7  0 

20 

7.5 

21 

7.0 

22 

7  0 

23            

7  0 

24 

ii" 

14 
14 

21. 
27 
37 
S8 

7  5 

2S 

7  5 

28. 

27 

28 

7.0 
8.0 
7  0 

30 

7.0 
7  0 

31 

Note.— Gage  not  read  Nov.  2S  to  Mat,  34. 
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MonlUy  discharge  of  Rottengrats  CneknearSt.  Xavier,  Mont., for  the  year  ending  Sept.  SO, 

1916 


Honth. 


Discharge  to  second-feet. 

M.Tlmiiin 

Mtolmiim. 

Mean. 

11 

» 

9.8 

10 

9 

9.7 

48 

12 

26.1 

75 

18 

36.3 

78 

22 

41.1 

55 

» 

23.6 

IS                    5.0 

6.74 

8.0  1               2.6 

5.63 

8.0                 5.0J          6.58 

Run-oll 

(total  In 

acre-feet). 


October 

N«nailMrl-27 
Ifnli  25-31-.. . 

SgP:::::::::: 

Abk*......... 

Joly 

Aocnit. 

aipUiriMr.... 


603 

519 

362 

2,160 

2,530 

1,400 

414 

346 

392 


UTTLX  HOKS  BIVXS  NSAB  WTOLA.  KOKT. 

Location.— In  W.  }  SW.  \  sec.  28,  T.  8  S.,  R.  35  E.,  one-fourth  mile  below  proposed 

headworks  of  Little  Horn  canal  No.  3  and  about  16  miles  above  Lodgegrass  Creek, 

4  miles  southwest  of  Wyola,  in  Big  Horn  County. 
Drainage  abea. — 260  square  miles. 

Records  available. — September  7,  1911,  to  September  30, 1916. 
Gage. — Overhanging  chain  gage  on  right  bank;  read  by  C.  C.  Dillon  to  December  25, 

and  by  Ida  M.  Shipman  after  March  27, 1916. 
DiscHAROE  MEASVBEitBNTS. — Made  from  cable  75  feet  below  gage  or  by  wading  near 

cable. 
Channel  and  control. — Stream   bed   composed   of   boulders   and   gravel;  shifts 

occasionally  during  high  stage.    Left  bank  high  and  not  subject  to  overflow; 

right  bank  high  but  subject  to  overflow  about  100  feet  below  gage. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.3  feet  at  4  p.  m. 

June  18  (discharge,  950  second-feet);  minimum  stage,  4.25  feet,  5.30  p.  m.  March 

31  (discharge,  91  second-feet). 

1912-1916:  Maximum  stage  recorded,  6.6  feet  June  11,  1915  (discharge,  1,130 

second-feet);  minimum   stage,  4.2  feet   April  10  and  12,  1915  (discharge,  32 

second-feet). 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter.    No  notes  on  ice  during  November  and   December;  records 

slightly  affected,  if  at  all. 
Diversions. — Small  amount  diverted  for  irrigation. 
Regulation.— None. 
AccuHACY. — Stage-discharge  relation  fairly  permanent,  affected  by  slight  shifts  of 

control  at  high  stages.     Rating  curve  well  defined  below  500  second-feet.    Gage 

read  twice  daily  to  hundredths.    Discharge  ascertained  by  applying  mean  daily 

gage  height  to  rating  table.    Records  good. 

Discharge  meaturemenU  of  Little  Horn  River  near  Wyola,  Mont.,  during  the  year  ending 

Sept.  SO,  1916: 

IMadeby  W.  A.  Lamb.l 


Date. 

hclglt. 

Dis- 
charge. 

liar  27 

rtti. 

4.30 
5.23 
4.40 

Sec.-fl. 
102 

Jane2.               

391 

gmC  2                       

122 
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SUKFACE  WATER  SUPPLY,  1916,  PART  VI. 


Daily  dueharge,  in  »eeo7ul-/eet,  of  Little  Horn  River  near  Wyola,  Mont.,  for  the  yem 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Deo. 

Uar. 

Apr. 

Kay. 

Inns. 

July. 

Aug. 

S^t. 

1 

124 
124 
12$ 
127 
127 

124 
120 
120 
120 
122 

124 
>  124 
120 
120 
120 

120 
120 
120 
120 
120 

120 
120 
120 
130 
130 

104 
104 

104 
108 
110 
110 

110 
110 
110 
108 
106 

108 
109 
110 
110 
113 

112 
110 
110 
111 
112 

113 
114 

lis 

116 
116 

116 
116 
114 
112 
110 

110 
110 
110 
110 
110 

104 
104 
104 
104 
104 

104 
104 
104 
104 
110 

110 
107 
104 
104 
102 

lt)2 
100 
100 
102 
104 

106 
110 
112 
112 
110 

........ 

100 
108 
100 
96 
100 

100 
98 
V» 
104 
100 

100 
102 
100 
100 
110 

120 
lit 
118 
120 
130 

120 
130 
124 
120 
124 

131 
138 
142 
181 
154 

154 
154 
143 
15« 
166 

223 
274 
274 
293 
393 

374 
256 

256 
240 
193 

193 
193 
208 

223 

256 

274 
292 
331 
312 
292 

292 
292 
292 
396 
396 
491 

396 
308 
S98 
418 
518 

418 
418 

588 
675 
875 

IM 
486 

491 
694 
821 

875 
675 
895 
895 
785 

875 
675 

621 
668 
616 

486 
516 
466 
443 
418 

443 
418 
418 
873 
331 

331 
393 
392 
292 
274 

2S6 
256 

223 
223 
223 

193 
193 

180 
180 
180 

180 
180 
168 
168 
168 

166 
160 
166 
166 
166 
166 

158 
152 
147 
142 
138 

143 
142 
142 
131 
144 

143 
142 

142 
142 
142 

131 
130 

100 
142 
131 

135 
124 
124 

120 
130 

131 
131 
112 
116 
120 
120 

12! 

a 

12( 

3 

13! 

4 

121 

5 

lit 

s 

121 

7 

12 

8 

11! 

9 

IK 

10 

13i 

11 

131 

12 

131 

13 

131 

14 

121 

15 

13! 

18 

12( 

17 

131 

18 

13( 

19 

IK 

30 

IK 

21 

in 

22 

lU 

23 

IK 

24 

IK 

25 

IK 

26 

13( 

27 

100 
98 

100 
98 
93 

131 

28 

12! 

29 

IX 

30 

12t 

31 



Note.— Oage  not  r«ad  discharge  Interpolated  for  faUowiiig  days:  Oct.  3, 10, 17, 24, 31,  Not.  7, 14,  21, 28, 
Dec6,12,19randApr.l5.  .... 

Monthly  di$diarge  of  Little  Horn  River  near   Tt^fa,    Mont.,  for  the  year  ending 

ending  Sept.  SO,  1913. 


Month. 


October 

NoTomber 

December  1-25. 
Kareh  27-31... 

April 

jfiy 

June 

July 

AugU£t 

September 


Discharge  In  second-feet. 

Ron-off 

(total  in 

Maximum. 

Mlnimom. 

Mean. 

acre-feet). 

127 

104 

119 

1,3X 

116 

108 

lU 

8,801 

112 

100 

105 

5,2U 

100 

03 

97.8 

97C 

161 

96 

US 

6,M 

491 

142 

261 

16,00c 

895 

396 

584 

33,600 

442 

166 

239 

14,700 

156 

100 

133 

8,180 

138 

110 

120 

7,140 

LITTLE  HOBir  BIVZR  KEAR  CBOW  AQSITCT,  XOHT. 

Location.— In  W.  }  sec.  18,  T.  3  S,,  R.  35  E.,  at  Chicago,  Burlington  &  Quincy  Rail- 
road bridge  2  miles  south  of  Crow  Agency,  in  Big  Horn  County,  14  milea  above 
junction  with  Big  Horn  River. 

Drainaob  asea. — 1,190  square  miles. 

Records  available. — September  7,  1911,  to  September  30,  1916;  March  24,  1905,  to 
June  30, 1906,  for  station  at  Crow  Agency,  about  2  miles  below  the  present  station; 
Crow  Agency  ditch  diverts  water  between  the  stations. 

Gage. — Chain  gage  on  downstream  side  of  railway  bridge;  read  by  Everett  Keeler. 
Records  for  1911  were  obtained  from  staff  on  bridge  pier  near  left  bank;  gages  at 
Bune  datum.  Records  1905-6,  obtained  from  chain  gage  on  upstream  side  of 
railroad  bridge  at  Crow  Agency. 
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><rautaE  xEAatrRKJCBNTS. — Made  from  upstream  side  of  highway  bridge,  about 

300  {eet  below  gage  or  by  wading. 
.zixxEL  AXD  coKTROL. — Bed  of  Stream  composed  of  gravel ;  slightly  shifting.    Banks 

high;  not  snbject  to  overflov  below  gage  height  about  14  feet. 
Erraziiis  op  oiacHAJiiOE. — ^Maximum  stage  recorded  during  year,  6.65  feet  at  6.30 

p.  m.  Jnne  20  (discharge,  1,360  second-feet);  minimum  stage,  4.30  feet  August 

24-31  and  Septemb«'  2-9  (discharge,  104  second-feet). 
1905-6  and    1912-1916:  Maximum  stage  recorded,  11.0  feet  June  14,  1915 

estimated  discharge,  3,600  second-feet);  minimum  stage,  1.8  feet  September 

^29, 1905  (discharge,  60  second-feet). 
.'' I  — Stage-diacharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
rTi-naox. — Several  small  divendons  for  irrigation  from  main  stream  and  tributaries 

above  station. 
?>;'-,runON. — None. 
Icrxirr. — Stage-discharge  relation  changed  during  winter  period.    Rating  curve 

•Bed  before  the  change  well  defined  between  84  and  1,050  second-feet;  curve 

used  after  the  change  well  defined  between  100  and  1,000  second-feet.    Gage 

md  once  daily  to  half  tenths.    Observer's  readings  in  error  occasionally.    Dis- 

cfav|^  ascotained  by  applying  gage  height  to  rating  table.    Records  fair. 

."•/■tojr  BieaMurrm^nU  of  Little  Horn  River  near  Crow  Agency,  Mont.,  during  the  year 

ending  Sept.  SO,  1916. 

(Hade  by  W.  A.  Lamb.l 


•t^tekarge,  in  toond-feet,  of  Little  Horn  River  ■near  Crow  Agency,  Mont.,  for  the 
year  ending  Sept.  30,  1916. 


Day. 

Oct. 

Nov 

Var. 

Apr. 

May. 

lime. 

July. 

Aug. 

Sept. 

340 
340 
340 
340 
340 

340 
198 
240 
340 
240 

340 
340 
340 
340 
340 

198 
206 
306 
19S 
198 

198 
198 
198 
190 
190 

190 
190 
178 
158 
•  178 
178 

190 
178 
178 
178 
166 

158 
190 
206 
232 
232 

240 

219 
198 
198 
198 

206 
219 
206 
219 
206 

306 
198 

"■■964" 
616 

386 
462 
462 
339 
317 

275 
275 
275 
275 
363 

226 
263 
263 
263 
295 
255 

363 

363 
339 
339 
339 

295 
263 
363 
395 
275 

275 
355 
355 
275 
365 

25,S 
263 
263 
263 
263 

283 
263 
263 
263 
263 

263 
287 
287 
339 
339 

339 
386 
339 
339 
339 

339 
386 
542 

488 
488 

542 
615 
615 
643 

598 
698 
698 
656 
686 

686 
718 
904 
716 
716 

716 
716 
686 
608 
698 
670 

904 

970 
642 
570 
598 

598 
598 
627 
716 
840 

778 
904 
840 
716 
970 

1,040 
1,040 
1,180 
I'lSO 
1.320 

1,320 

1,250 

1,040 

970 

870 

904 
840 
840 
840 
840 

840 

840 
840 
840 
840 

488 
488 
438 
438 
436 

386 
386 
339 
339 
339 

339 
295 
296 
295 
295 

295 
255 
255 
219 
210 

319 

219 
186 
186 
186 
186 

186 

186 
186 
188 
186 

186 
186 
186 
186 
186 

166 
156 
156 
166 
156 

156 
129 
129 
129 
129 

129 
129 
129 
.   104 
104 

104 
104 
104 
104 
104 
104 

114 

104 

104 

1 

104 

104 

_ 

104 

104 

104 

104 

130 

129 

129 

129 

129 

129 

, 

129 

129 

150 

156 

i    ..   . 

156 

■■ 

129 
129 

z 

129 

A 

129 

w 

129 

J 

129 

r 

129 

^ 

129 

.*, 

129 

t 

129 
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SXTKFACE  WATER  SUPPLY,  1916,  PAKT  VI. 


Monthly  diteharge  of  lAttk  Horn  River  near 

Sept.  SO, 

Crow  Agency,  Mont.,  far  the  year  ending 

me. 

Honth. 

Discharge  in  secGod-toet. 

Run-off 
(total  In 
acr»-Ieet). 

Mftilnuiiii> 

J^jn£]QAn^^lf 

Mean. 

October 

340 
340 
004 
33B 
S04 
1,320 
840 
IM 
1S6 

US 
1S8 

aat 
ass 

3» 
642 

18S 
104 
104 

213 

aoi 

S61 
280 
St3 
8B2 
394 
148 
12S 

13,10 

8  77 

Iffireh  14-31 ; 

12,50 

Anril        .     .            

16,70 

Mi?::;.;:::::::::::::::::;:::::::::::::::::::::::":"": 

34,60 

63,  lO 

July ^ 

24,  ao 

Ansitflt                            

8,981 

SeptemlMr 

7i44< 

LOSOEOHASS  CREZK  AT  LOSOXOBASS,  KOHT. 

Location.— In  S.  i  sec.  13,  T.  6  8.,  R.  35  E.,  600  feet  above  Chicago,  Burlington  & 
Quincy  Railroad  bridge  and  one-fourth  mile  south  of  Lodg^raas,  on  Crow  Indian 
Reservation,  in  Big  Horn  County. 

Drain AOB  abka. — ^Not  measured.    142  sqoaie  miles  at  old  site  6  miles  upstream. 

Records  available. — March  24  to  Septonber  30, 1916,  at  present  site;  September  9, 
1911,  to  Dec«nber  28, 1915,  at  old  site  6  miles  upstream  in  S.W  i  sec.  29,  T.  6 
S.,  R.  35  E.,  one-fourth  mile  above  Lodgegraas  ditch. 

Gaob. — October  1  to  December  4  an  overhanging  chain  gage  at  old  site  6  miles  ap- 
stream;  March  24  to  September  30  overhanging  wire  gage  on  left  bank  at  differ- 
ent datum. 

Discharge  keasurehents. — ^Made  from  the  railway  bridge  or  by  wading. 

Channel  and  control. — Control  is  an  outcrop  of  sandstone  overlain  with  boulders 
and  gravel;  boulders  and  gravel  likely  to  shift. 

Extremes  or  discharoe. — Maximum  stage  recorded  during  year,  3.60  feet  June  20 
(dischaige,  355  second-feet);  minimum  stage,  1.80  feet  September  9  and  13 
(discharge,  11  second-feet). 

1911-1916:  Maximum  stage,  7.0  feet  June  13,  1915  (dischaige,  695  second- 
feet);  minimum  stage,  1.80  feet  September  9  and  13, 1916  (dischaige,  11  second- 
feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

Diversions. — Lodgegiass  ditch  diverts  water  for  irrigation  about  6  miles  above 
present  site.  Old  station  was  about  one-fourth  mile  above  headworka  of  this 
ditch;  hence  flow  during  irrigation  season  is  not  comparable  to  that  at  present  site. 

Regulation. — ^None.' 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  occasional  shift  in 
control.  Grage  read  once  daily  to  quarter  tenths.  Rating  curve  used  as  follows: 
October  1  to  December  4,  gage  at  old  site  6  miles  upstream,  fairly  well  defined; 
March  24  to  June  20,  fairly  well  defined;  July  8  to  September  30,  poorly  defined. 
Discharge  ascertained  by  applying  daily  gage  height  to  rating  table;  shifting- 
control  method  used  June  21  to  July  7.    Records  good. 

Discharge  meaturemenbi  of  Lodgegraa  Creek  at  Lodgegrau,  Mont.,  during  the  year  ending 

Sept.  30,  1916. 
flfada  by  W.  A.  Lamb.] 


- 

Dste. 

Owe 
bdi^t. 

Db- 
cbarge. 

l(ar.24 ,  -- --- - - - 

Ret. 
2.08 
3. 88 
1.86 

47.8 

1st 

Sept.  1 

15.4 
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.'':J)r  fyAarye,  in  »eeond-/eH,  of  LodgmroM  Creek  at  Lodgegnut,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


n.y. 

1    Oct. 

Nov. 

Dm. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1       

J           2. 
S4 

a« 

39 
34 

33 
32 
30 
30 
SO 

30 

30 
30 

28 
28 

28 
28 
28 

28 

as 

2« 
2« 
28 
28 
2« 

27 
28 
28 
28 
28 

1            " 

38 
27 
28 
28 
28 

38 
28 
28 

as 

3S 

28 
28 
20 
3« 
28 

28 
28 
28 
28 
28 

28 
28 
28 
28 
30 

30 
30 
3D 
30 
30 

30 
30 
30 
30 

71 
W 
03 
107 
71 

M 

60 
68 
68 
68 

58 
63 
63 
43 
61 

68 

68 
68 
66 
81 

02 
68 
77 
71 
CO 

6« 
66 
«0 
«6 

OS 

60 
71 
83 
60 
83 

60 
77 
110 
86 
99 

113 
110 
107 
123 
174 

178 
118 
99 
SO 
93 

1C8 

ISO 
178 
138 
138 

126 
118 
110 
110 
123 
133 

ISO 
ISl 
133 
128 
133 

178 
169 
133 
133 

159 

239 
300 
168 
178 
206 

263 
263 
284 

318 
3S6 

816 
369 
282 
179 
179 

168 
1S« 
168 
179 
174 

158 
133 
128 
119 
103 

96 
88 

77 
74 
72 

68 
63 
61 
63 
61 

65 
S3 
63 
45 
38 

38 
36 
34 
34 
33 

32 
30 
32 
30 
36 
32 

28 
28 
28 
26 
26 

20 
26 
34 
24 
24 

24 
24 
24 
22 
24 

23 
23 
23 
20 
22 

22 
23 
22 
20 
18 

18 
18 
17 
17 
17 
14 

16 

I  "..... "I mr 

14 
14 

« 

14 
12 

12 

• 

I 

13 

, 

12 

t 

11 

12 

., 

14 

-    

13 

11 

12 

24 

22 

22 

22 

20 

17 

. 

* 

^   

48 
43 

43 
66 
63 
66 
68 
68 

Src— Keoorda  Oct.  1  to  r>ec.  4  show  the  flow  at  the  old  site  6  mtles  upstream. 
Wonaaaoa  of  dladimrKS  Dec.  5-28;  no  gage-height  record  Dec.  29  to  Mar.  23. 


Data  Inadequate  tor 


UmiUM  diadtargg  of  lAtdgegna*  CreA  at  Lodgegrats,  Mont.,  for  the  year  ending  Sept.  SO, 

1916. 


IContb. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-ieet). 

Mw*iiiiu"* 

Minimum. 

Mean. 

rtntn- 

39 

30 

30 

68 

107 

178 

366 

156 

28 

24 

24 
26 
30 
43 
43 
63 
128 
30 
14 
11 

28.6 
28.0 
30.0 
61.9 
63.9 

111 

199 
63.8 
22.3 
15.6 

1,750 

^wfher                       

i.en 

238 

llBlfc  11  ti 

834 

iml                

3,800 

^. ...::.....::..-: 

6,820 

11,800 

;ii» 

3,920 

1,370 

922 

>  tootnote  to  ilaily-diacbarge  table. 

TOVOITB  UTXH  AT  CAKITEYVIIXB,  WTO. 

LocA-noK. — In  aec.  20,  T.  57  N.,  R.  84  W.,  at  highway  bridge  at  Cameyville,  in 

SSkeridmn  County.    Nearest  important  tributary.  Goose  Creek,  enters  3  milee 

bdov. 
l>KAisAOB  ABBA. — 495  Square  miles  (measured  on  base  map  of  Wyoming;  scale^ 

1 -.500,000). 
Sbtokxm  ATAiiJUBLB.^Uay  25, 1911,  to  October  31, 1912 ;  April  4, 1915,  to  September 

30.  1916. 
•  JA«K. — Chain  gage  on  downstream  side  of  bridge,  read  by  Walter  Bone. 
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SUBFAOB  WATER  SUPPLY,  1916,  PAST  VI. 


DiscHARoa  HBABCRKKBNTS. — Made  from  twD-8i>aii  bridge  or  by  wading. 

Channel  and  control. — ^Bed  compoaed  of  gravel  and  small   boulders;  shifti;  no 

well-defined  control.    Banks  not  subject  to  overflow. 
KxTREMES  OF  Di^cHARaR. — ^Maximum  stage  recorded  during  year,  6.75  feet  at  6  p.  m. 

Juns  19  (discharge,  2,050  second-feet);  minimum  stage,  2.85  feet  August  18,  19, 

23,  and  24  (dischaige,  84  second-feet). 
IcB. — Stage-discharge  relation  seriously  afiected  by  ice;  obeervations  discontinued 

during  winter. 
Diversions. — Prior  to  December  31, 1916,  there  were  adjudicated  divendons  of  188 

second-feet  from  Tongue  River  above  station  and  33  second-feet  below. 
Reoulation. — None  so  far  as  known. 
AccuRACT. — Stage-discharge  relation  fairly   permanent;  shifts  slightly  at  times. 

Rating  curve  fairly  well  defined  between  100  and  1,300  second-feet.    Gage  read 

to  qnarter  tenths  twice  daily.    Daily  discharge  ascertained  by  applying  mean 

daily  gage  height  to  rating  table.    Records  good. 

DUcharge  mefUwemeiUs  of  Tongue  River  at  CameymUe,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Data. 

Madeby- 

Ooze 

Dls- 
cbatge. 

Date. 

Madeby- 

Oace 
height. 

Dta- 
cfaarge. 

Oct    35 

M.  N  Onnt  Ir 

Feet. 
3.15 
3.43 

8ee..ft. 

140 

225 

June     5 
July  17 

H.  K.  Smith 

FeeL 
5.30 
3.50 

i.aoo 

283 

Apr.  21 

R.H  Fletdier 

.....do. 

DaUy  ditcharge,  in  »eeond-/eel,  of  Tongue  River  at  CameyvUle,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1    

154 
208 
208 
2S0 

Its 

208 

182 
180 
168 
180 

178 
186 
186 
178 
157 

157 
147 
154 
154 
154 

154 
164 
154 
140 
162 

133 
147 
133 
133 
133 
133 

133 
124 
133 
124 
134 

133 

133 
147 
133 
124 

133 
133 
133 
124 
134 

133 
133 
147 
133 
133 

147 
158 
158 
168 
158 

128 

133 
108 
112 
112 

ii" 

118 
133 
124 
133 
158 

138 
152 
152 
138 
128 

128 
122 
128 
138 
138 
128 

128 
138 
164 
IM 
162 

138 
138 

lie 

116 
138 

133 
152 
138 
1«4 
181 

181 
382 
244 
278 
244 

202 
188 
198 
300 
260 

346 
410 
540 
405 
333 

300 

300 
300 
260 
300 

540 
S05 

ego 

79S 
080 

795 
690 
740 
785 
590 

540 
490 
340 
640 
090 

905 
905 
850 
795 

690 
740 

1,070 
1,020 

1,120 
905 
960 
960 

1,120 

1,070 

860 

905 

1,120 

1,430 

1,240 
1,070 
1,120 
1,180 
1,180 

1,070 
1,180 
1,300 
1000 
1,300 

1,240 
960 
905 
860 
795 

850 
796 
796 
740 
090 

540 
540 
490 
405 

416 

393 
370 
346 
823 
323 

300 
300 
248 
240 
240 

248 
253 
248 
230 
824 

188 
181 
181 
158 
176 

100 
162 
133 
209 
181 
168 

152 
147 
133 
147 
134 

128 
124 
128 
128 
124 

128 
128 
118 
112 
106 

94 
91 
84 
84 
88 

91 
94 
84 
84 
91 

94 
105 
105 
100 

94 

04 

2 

94 

3 

94 

4                       

94 

5 

91 

.  S 

94 

7     

88 

8 

8S 

8     

88 

10                

94 

11 

94 

12 

SS 

13 

91 

14 

94 

IJ     

93 

It     

106 

17 

94 

18 

94 

U 

98 

JO     

106 

21 

105 

22 

106 

23  

113 

24 

113 

26 

113 

36 

lie 

37     

110 

28 

110 

20 

118 

30 

120 

81 

Note.— Shifting  control  method  used  Oct.  1-24. 
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V^n&lfiiidiarge  of  Tongue  River  at  CameymUe,Wyo.,/orihe  year  ending  Sept.  30, 1916. 


Uoith. 

Discharge  In  seooad-feet. 

Rnn-oS 
(total  in 
acre-feet). 

Maxlmnm. 

*n1Tll^T!)11^^  I 

Mean. 

i-T-ie 

360 
US 
U8 
640 
1,070 
1,«00 
S40 
153 
130 

us 

108 

M 

118 

2SS 

680 

133 

84 

88 

1S7 
134 
133 
31S 
663 
1,040 
278 

no 

100 

10,300 

7,970 

4,4S0 

13,800 

40,800 

61,000 

17,100 

8,760 

6,»S0 

V  ..lAw 

IfaiAli-a 

ini 

ll3T__ 

i^^ai ...             .            ... 

GOOSE  CHXEK  AT  SHBBIDAH,  WTO. 

LvAHOs. — .\t  West  Loucks  Street  Bridge,  Sheridan,  in  Sheridan  County.  Nearest 
tribntaiy.  Little  Gooee  Creek,  enters  a  short  distance  below. 

PuKAOB  ASRA. — 182  Square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Sbtoids  ATAiLjiBiJi.— Hay  14, 1911,  to  October  31, 1912;  April  1,1915,  to  September 
30,  I9I6;  Angnst  1, 1895,  to  August  2, 1897,  below  mouth  of  Little  Goose  Creek. 
Slate  engineer  maintained  station  at  this  point  during  1913. 

<ui».— Vertical  staff  installed  April  20,  1916,  in  inside  face  left  abutment;  read  by 
Wm.  Teager.  Original  gage  was  vertical  staff  on  pUe  pier  of  footbridge  at  City 
ViA  oeveial  hundred  yards  below  present  site.  August  14, 1915,  gage  was  moved 
to  Irit  abutment  of  footbridge,  and  referred  to  datum  1 .00  foot  higher. 

Tvic&AKGK  MKASUREMBNTS. — Made  from  single-span  bridge  or  by  wading. 

CsAsmi.  Airo  coNTKOL. — Bed  composed  of  gravel.  Control  is  100  feet  downstream 
at  small  lapidB  iriiich  shift  somewhat  during  high  water. 

EmxKBS  OP  DiacasAROE.— Maximum  stage  recorded  during  year,  4.5  feet  at  3  p.  m. 
Jnne  19  (dischaige,  1,270  second-feet);  minimum  stage,  0.39  foot  at  5  p.  m. 
J^qguBt  5  (discharge,  4  second-feet). 

Ii.— Stage-dischaige  relation  seriouBly  affected  by  ice;  observations  discontinued 
during  winter. 

r'rrxK8H>N8. — During  irrigation  season  greater  part  of  flow  is  diverted  above  station. 

SiGrLATiOK. — None. 

ArrmACT. — Stage-dischaige  relation  not  permanent;  control  shifted  during  high 
■waXer.  Rating  curve  used  prior  to  April  20  fairly  well  defined  below  600  second- 
feet;  curve  used  after  that  date  well  defined  below  800  second-feet.  Gage  read 
to  hundredthB  twice  daily.  Daily  dischatge  ascertained  by  applying  mean  daily 
gage  height  to  rating  table.    Records  fair. 

.'■dciarae  msoMuremenl*  ofQoou  Creek  at  Sheridan,  Wyo.,  during  the  year  ending  Sept. 

30, 1916. 


Ma. 

Iiada1>y- 

A. 

(dUVgB. 

Date. 

Uadab;^ 

OasB 
hei^t. 

Dls- 
charge. 

OK    S5 

It  K  Oaoa/Ltr. 

Fat. 

a  2. 61 
1.41 
3.21 

74 
604 

July  17 
Sept.  14 

Act. 
0.07 

aec^. 

.'i*? 

rh:fES»  .".;"" 

....•do. - 

U.0 

H.  K.8mtth 

a  Refers  to  gage  Installed  Aug.  14, 1015. 
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SXJBFACB  WATEB  SUPPLY,  1»16,  PART  VI. 


Dotty  ditcharge,  in  teeand-fut,  of  Gooie  Creek  at  Sheridan,  Wyo.,  for  the  year  endiru 

Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1    

.  119 
136 
130 
138 
1<6 

180 
142 
IM 
142 
133 

130 
IM 
OS 
84 
79 

77 
77 
76 
71 
71 

69 
63 
68 
£0 
61 

S7 
67 
66 
68 
66 
69 

69 
67 
88 
63 
63 

63 
67 
71 
67 
75 

69 

75 
106 

108 
98 
108 
111 
142 

61 

173 
183 
127 
U4 

75 
103 
114 
76 
75 

m" 

30 
30 

69 
46 
43 
35 
3D 

40 
33 
30 
35 
25 
22 

43 
49 
84 
49 
43 

SO 
40 
•   80 
42 
36 

46 
63 
68 

66 
66 

61 
63 
66 
60 
73 

80 

80 

88 

96 

-  96 

96 
112 
149 
120 
130 

120 
120 
120 
139 
160 

218 
332 
287 
332 
272 

287 
245 
218 
205 
193 

169 

169 
149 
181 
205 

268 

287 
258 
258 
272 

372 
348 

258 
317 
3S1 
608 

480 
470 
452 
470 
647 

302 
434 

416 
537 
775 

776 
689 
647 
680 
689 

008 

776 

910 

1,180 

1,140 

830 

•  732 

6<6 

272 
345 

245 
364 

398 
416 
898 

817 
287 
170 
193 
150 

139 
130 
149 
149 
149 

149 

139 

112 

82 

74 

72 
69 
43 
40 
27 

33 
30 
16 
16 
« 

8 
6 
5 
15 
15 
13 

■a 

8 

7 
6 
5 

4 

8 
8 
S 

4 

5 

6 

1 

7 

8 
7 
7 
7 
7 

• 

6 
6 
7 
6 

7 
7 
8 
8 
8 
8 

J       

8. 

4     

5 

e 

7 

8 

9. 

, 

10 

H 

11 

l: 

12 

1. 

13. 

l; 

M  

1, 

14. 

II 

16. 

1' 

17 

li 

18. 

Ij 

It 

li 

ao. 

u 

21 

11 

22 

% 

23. 

31 

24 

r 

25 , 

r 

28. 

K 

27. 

It 

28. 

2( 

29. 

39 

30 

X 

31 

Note. — Diacliarge  Nov.  30  estimated  because  of  ire;  Apr.  18-19,  Interpolated.    Shlflbg-oontrol  metho<l 
used  Apr.  20  to  June  4. 

Monthly  ditcharge  of  Goose  Creek  at  Sheridan,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Discharge  In  secood-teet. 


Uonth. 


Uaximum.  mnimnm      Itean. 


October 

November., 
Uaich  18-31 
AprU 

ifey. 

June 

July 

August 

September. 


166 
173 
60 
149 

608 
1,180 

317 
12 
23 


(S 
38 

32 

10 

120 

345 

5 

4 
6 


«&7 
87.3 
36.9 
68.4 

242 

585 
80.7 
6.8 
14.0 


Run-off 
(totelin 
acre-teet). 


5,gs( 

S,ig( 

9K 

4,07( 

14,9a 

34.80C 

5,S2< 

41« 

833 
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POWSBS  BIVZR  VXAB  ABVASA,  WTO. 

LxiHos.—Xear  line  between  Tps.  56  and  57  N.,  R.  76W.,  at  State  bridge,  17  miles 

mih  of  Arvada,  in  Sheridan  County.    Nearest  tributary,  Clear  Creek,  enters  200 

jvdabdow. 
rtRiouac  AREA. — 6,580  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1^,000). 
RsLiotwATAiLABLB. — Sept.  1, 1915,  to  Sept.  30, 1916. 
luSE.— Chain  gage  on  upstream  guard-rail  of  bridge  since  May  4,  1916;  read  by  Kiss 

Came  Sorenaon.    Prior  to  May  4,  1916,  gage  was  inclined  staff  1  mile  upstream, 

atKianch. 
'jecBiJtBt  MEASTJREMBNTB. — Made  from  two-span  highway  bridge  or  by  wading. 
Caixsn,  AND  co?rrBOL. — Channel  composed  of  silt  and  giavel.    Control  just  above 

month  of  Clear  Creek;  during  high  water  backwater  from  Clear  Creek  may  reach 

inee,  as  fall  bet-ween  station  and  creek  is  only  2  feet. 
Eimxis  OF  DiscHABOE. — Maximum  stage  recorded  during  year,  7.0  feet  July  29 

(iiBdiaige,  6,080  second-feet);  minimum  discharge  estimated  at  1  second-foot  fw 

Sept.  14-19. 
Ii— Stage-ducharge  relation  seriously  affected  by  ice;  observations  discontinued 

dming  winter, 
fiimsioirs. — Prior  to  December  31,  1916,  there  were  adjudicated  divisions  of  9 

Koond-feet  frotn  Powder  River,  above  the  station.     Between  the  station  and  State 

Que  there  were  adjudicated  diversions  of  39  second-feet  from  Powder  River. 
EKTunoN. — None. 
i'frucT. — Stage-disdiarge  relation  not  permanent;  control  shifting  at  intervals. 

Bating  curve  well  defined  below  2,000  second-feet  but  pooriy  defined  above. 

Gage  read  to  hundredths  once  daily.    Daily  discharge  ascertained  by  applying 

pige  height  to  rating  table.    Records  fair. 

'.•jikry  Tmauuremenlt  of  Powder  River  near  Arvada,  Wyo.,  during  the  period  July  tt, 
1915  to  Sept.  30,  1916. 


:>9te.  :           WiMleby 

a. 

Dls- 
diarge. 

Date. 

Made  by- 

Oags 
height. 

Dis- 
charge. 

m. 

'-sit!    R.  H  Fletcher 

Feet. 
3.(10 
2.98 

•  2.98 

"~-3^ 
283 

277 

i»ie. 

Apr.  W 
June    3 
July  14 
Sept.  13 

R.H.  Fletcher 

Feet. 
4.63 
4.71 
4.16 
2.  SI 

See.^. 
610 

•i.  u  do 

H.K.  Smith 

807 

••- »    M.N.Orant,jr 

do 

do 

367 

M 

•  Rtmi  on-old  ^ge;  gage  hei^t  referred  to  datum  of  gage  installed  Hay  4, 1916,  is  4.03  feet. 
tEainuied. 

V II.— Gage  be^ts  of  meosaiements  on  and  after  April  15  refer  to  chain  gage  at  bridge. 

' '.'jT  dbckcrye,  in  »eeond-/eet,  of  Powder  River  near  Arvada,  Wyo.,  for  the  period  Sept.  1, 

1915  to  Sept.  SO,  1916. 


Day. 

Sept. 

311 

284 

3,900 

1,379 

6,470 

5,160 
2,320 
1,780 
i;240 
943 

Day.                 j    Sept. 

Day. 

Sept 

N15. 

1915. 
11 

92S 
747 
588 
503 
486 

426 
2B4 
356 
343 

330 

1916. 
21 

311 

12. 

22 

294 

13 

23 

271 

{ 

14 

24 

265 

14 

26 

265 

. 

16    

26. 

463 

17 

27 

2,380 

%                         ....---      > 

18 

28 

S,S20 

19. 

28 

3,100 

20 

30. 

1,380 
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SXmFACE  WATEB  SUPPLY,  1918,  PAKT  VI. 


DaUy  diieharge,  in  $eeond-/eet,  of  Powder  River  near  Arvada,  Wyo.Jor  the  period  Sept.  1 , 
191S,  to  Sept.  SO,  1916— Contianed. 


Day. 

Oct. 

Nwr. 

Apr. 

M»y. 

Jims. 

July. 

Aug. 

Sept. 

1915-16. 
1 

1,0» 
825 
682 
S5« 

580 

508 
438 
483 
»4 
330 

368 

323 
317 
330 
333 

817 
308 
358 

368 
349 

294 
282 
286 
266 

271 

283 
283 
383 
877 
271 
266 

365 

271 
277 
877 
381 

288 
294 
306 
300 

aoe 

343 
306 
204 
388 

383 

350 
340 

713 
712 
712 
602 
782 

783 
664 
459 
486 
500 

530 
611 
652 
623 

478 

466 
452 
402 
452 
860 

1,280 

5,270 

3,920 

860 

668 

414 

866 
844 
310 
300 

342 
lOO 

159 
130 
119 

104 
134 
135 
91 
84 

78 
740 
378 
364 
306 

306 
305 
305 
306 
306 

306 
306 
306 
306 
305 

SOS 

806 
306 

8,080 

i;280 

560 

316 
163 
143 
133 
4,740 

602 

1,680 

560 

305 
189 

189 
189 
189 
189 
180 

183 

183 
183 
183 
183 

183 
182 
1S2 

2 

3 

4 

""iu 

677 
500 

466 
433 
674 
875 
1.080 

875 
1,000 
850 
713 
684 

560 
600 
466 
466 

472 

538 
664 
664 
938 

876 

664 

674 
830 
664 
664 
664 

S 

« 

7 

8 

9 

10 

11 

12 

13 

1 

14 

1 

15 

1 

U 

I 

17 

I 

18 

1 

I 

20 

n 

21 

19 

22 

23 

24 

36 

26 

28 

28 

32 

32 

28 

34 

29 

32 

30 

34 

NOR.— Dtaoharge,  July  20-23,  Ang.  21,  and  Sept.  16,  estimated.    No  reoord  Aag.  24  to  Sept.  13,  1916,  aa 
gage  was  out  of  water. 

MnnlMy  discharge  of  Powder  River  nasr  Arvada,  Wyo.,for  the  years  ending  Sept.  SO,  191S, 

and  1916. 


Month. 


Discharge  In  second-teet. 


Mg-rlftirnn      Vlnlmiim .         UeSll. 


Ron-otT 
(total  In 
acre-feet). 


1915. 
September 

1916-16. 

October 

November  1-17 

Hay  4-31 

June 

July 

August  1-23 

September  13-30 


5,520 


1,020 
343 
1,080 
6,270 
6,080 
4,740 
34 


265 


266 
240 
433 
200 
76 
132 
1 


1,330 


382 
286 

671 

812 

488 
488 
16.8 


79,100 


23,500 
9,640 
37,300 

48,300 

30,000 

22,300 

600 


CLZAK  CRXKK  ITXAK  ABVASA,  WTO. 

Location. — ^In  sec.  36,  T.  67  N.,  R.  77  W.,  at  Sorenson's  ranch,  1 J  miles  above  mouth 

of  creek  and  16  miles  north  of  Arvada,  in  Sheridan  County.    No  tributary  between 

station  and  mouth. 
Dbainaob  arba. — 1,110  square  miles  (measured  on  base  map  of  Wyoming;   scale 

1500,000). 
Rbcobds  available. — August  8, 1915,  to  September  30, 1916. 
Gaoe. — Chain  gage  on  right  bank  one-fourth  mile  below  diversion  dam  at  Sorenson's 

ranch;  read  by  Miss  Carrie  Sorenson. 
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riracHABGB  1IXA8T7REIIEKT8. — Made  from  cable  50  feet  below  gage  or  by  wading. 
lu-vxBL  AVD  coNTBOL. — Bed   compoeed   of  sand   and   giavel.    Multiple   control 

coneiBtinf;  of  two  rock  dikee  acroaa  the  river  150  feet  ajiart;  upper  dike,  100  feet 

beioT  gage,  acta  as  low-water  control;  at  high  water  lower  dike  is  control.    Banks 

Dot  sobject  to  overflow.    Stage  of  zero  flow,  3.8  feet. 
EiTsnus  OF  DI8CHAROE. — Maxinnim  stage  recorded  during  year,  7.14  feet  at  10  a. 

B.  Jute  20  (discharge,  1,410  aecond-feet);  minimnm  discharge  probably  occurred 

dudng  winter  months. 
I-E.— Stage-diadarge  relation  seriously  affected  by  ice;    observations  discontinued 

during  winter. 
IivsnoNs. — IViar  to  December  31   1918,  there  were  adjudicated  diversions  of  428 

leaaad-feet  frmoa  Clear  Creek. 
RBaciAODN . — N<me. 
Aa-CKACT. — Stage-dischai^   relation   not   permanent;     control    apparently   shifts 

m  riMniiilly      Bating  curve  fairly  well  defined  between  18  and  800  second-feet. 

G^e  read  to  hundredths  once  daily.    Daily  discharge  ascertained  by  applying 

g^e  hei^t  to  rating  table.    Records  good. 

iijcjhpw  vteasuremenU  of  Clear  Creek  near  Arvada,  Wyo.,  during  the' year  ending  Sept. 

SO.  1916. 


rice 

Madeby- 

Gam 
hdght. 

Di»- 
cliarge. 

Date. 

Madeby- 

Oam 
bel2>t. 

Dto. 
charge. 

rt    tS 

M.N.Onnt,)r 

B  H.  natetMr 

Act. 

4.81 
£.04 

«.a3 

8ee.-fl. 
I40 

m 
m 

July  14 
S^t.  13 

H.K.  Smith 

tieet. 
4.W 
4.23 

^\ 

do 

1  -n^      2 

H  K  «»-«i«tii , , .     

a  Ectlniatad. 


I-a/»  diatharge,  in  teeond-feet,  of  Clear  Creek  near  Arvada,  Wyo. ,  for  the  year  ending  Sept. 

SO,  1916. 


V»y. 

Oct. 

Not. 

Apr. 

May. 

June. 

Jiily. 

Aug. 

Sept. 

1 

3U 
212 
212 
212 
213 

198 
342 
212 

198 
185 

m 

185 
185 
185 
173 

173 
Ml 
Itl 
173 
161 

150 
ISO 
150 
139 
139 

139 
139 
139 
139 
139 
139 

139 
139 
129 
139 
139 

139 
ISO 
150 

ISO 
150 

139 
129 
119 
119 
119 

119 
139 



— ijj- 
367 

857 
814 
314 
295 
295 

2S9 
342 
242 

259 

276 

314 
314 
336 
857 
405 

381 
330 
336 
330 
357 

548 
647 
882 
714 
781 

781 
781 
«47 
580 
516 

487 
433 
432 
458 
458 

614 
848 
882 

848 
680 

781 
748 
614 
647 
680 
882 

982 
882 
814 

848 
848 

982 
748 
647 
614 
714 

1,120 

1,050 

781 

714 

680 

680 
516 
647 
714 
1,880 

882 

1,180 

1,060 

580 

433 

381 
276 
487 
487 
648 

487 
395 
227 
242 

198 

129 
108 
SO 
61 
64 

242 
161 
119 
93 
61 

59 
45 
88 
38 
41 

48 
40 
80 
28 

at 

30 
18 
15 
16 
100 
93 

78 
56 
36 
22 
17 

30 
11 
34 
11 
9 

3 
3 
3 
3 
3 

6 
17 
13 
9 
3 

6 

6 
8 
4 
3 

3 

4 
3 
3 
3 
3 

1 

3 

2 

1 

{                 

2 

4                

1 

1 

1 

f                                          

2 

1 

3 

4 
3 

)|                                   

4 

s 

6 

1- 

10 

., 

13 

J                        .............................. 

13 
10 

10 

*, 

10 

s                      

13 

10 

17 

Jf 

16 

c                   

18 

>                           : 

28 

3                        

26 

Ji 

Jl                            

28 
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158  SURFACE  WATER  SUPPLY,  1916,  PART  VI. 

Monthly  discharge  of  Clear  Creek  near  Arvada,  Wyo.,  for  the  year  ending  Sept.  30,  1916. 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acro^eet). 

MaTlTTinrn 

Minimuin. 

Uean. 

October 

342 

ISO 

405 

882 

1,380 

487 

78 

28 

139 

118 

199 

338 

276 

13 

2 

1 

m 

135 
302 
617 
756 
103 
12.5 
8.6 

10,700 

November  1-17 

4,560 

AprU14-30 

10,200 

Msy 

<     37,900 

Joiie 

44,900 

July 

6,330 

709 

September 

512 

FIKEY  CBEEK  AT  KEASKZY,  WYO. 

Location.— In  sec.  26,  T.  53  N.,  R.  83  W.,  at  highway  bridge  300  yards  south  of  Kear- 
ney, in  Johnson  County. 
Drainaoe  area. — 117  square  milee  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000).    • 
Records  available.— September  6,  1902,  to  June  30,  1906;  May  13,  1911,  to  October 

31,  1912;  April  24, 1915,  to  September  30, 1916. 
Gaoes. — Chain  gage  on  downstream  side  of  bridge;  read  by  Mrs.  Lena  Noyce.    Gage 

used  1902-1906  was  at  same  site  but  referred  to  different  datum. 
Discharge  measurements. — Made  from  single-span  bridge  or  by  wading. 
Channel  and  control. — Channel  composed  of  gravel  and  small  boulders.    Control 

100  feet  downstream  at  well  defined  rapids  which  were  permanent  during  1916. 

At  stage  of  approximately  5  feet,  water  b^ins  to  flow  through  a  small  channel  at 

the  left  bank  which  diverts  water  from  Piney  Creek  some  distance  above  the 

station. 
Extremes  op  discharge. — Maximum  stage  recorded  during  year,  4.0  feet  at  8  a.  m. 

June  10  (discharge,  911  second-feet);  minimum  stage,  1.25  feet  for  several  days 

in  September  (discharge,  12  second-feet). 
Ice. — Stage  discharge  relation  afifected  by  ice;  observations  discontinued  during 

w^inter. 
DrvERsioNs. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  278 

second-feet  from  Piney  Creek. 
Regulation. — None. 
Accuracy. — Stage-discharge  relation  practically  permanent.     Rating  cur\'e  well 

defined  between  13  and  900  second-feet.    Gage  read  to  half  tenths  twice  daily. 

Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 

Records  good. 

Discharge  meaguremenls  of  Piney  Creek  at  Kearney,  Wyo.,  during  the  year  ending  Sept. 

SO,  I'JIG. 


Date. 

Made  by— 

he^*. 

Dis- 
charge. 

Date. 

Uadeby- 

a 

DIs- 
diarge. 

Oct.  26 

H.N.  Grant, Jr. 

Feet. 
1.68 
Z34 
2.26 

Sec.-ft. 
3L4 
141 
121 

June  6 
July  16 

H.K.  Smith 

Feet. 
3.30 
1.78 

SK..ft. 

458 

.\pr.  18 

R.  H.  Fletcher 

do 

42.1 

Apr.  20 

do 
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DaOg  ditcharge,  in  uoond-ftet,  o/Piney  Creek  at  Keamejf,  Wyo.,for  the  year  ending  Sept. 

30, 1916. 


Day. 

Oct. 

Not. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

48 
48 
48 
48 
48 

37 
32 
32 
42 

48 

48 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
37 
37 

25 
32 
32 
32 
32 
32 

35 
40 
54 
54 
54 

54 

54 
54 
64 
54 

54 
54 
54 
54 
54 

54 
54 
54 
54 
54 

54 
54 
54 
54 
54 

48 
42 
42 
42 
42 

46' 

46 
36 
36 

3'S 
36 
41 
46 
46 

72 
59 
62 
59 
76 

62 
59 
59 
59 
59 
81 

59 
46 
45 
46 
46 

46 
46 
46 
54 
72 

70 

108 
90 
99 

106 

119 
125 
134 
136 
114 

114 
125 
125 
125 
125 

125 
160 
200 
173 
173 

173 
173 
173 
20O 
229 

313 
313 
374 
420 

420 

332 

277 

m 

214 
229 

214 
20O 
200 
200 
2»t 

294 
374 
374 
332 

374 

332 
332 
374 
353 
471 
586 

678 
678 
678 
678 
678 

471 
374 
527 
527 
775 

586 
446 
420 
374 
313 

332 
294 
260 
678 
527 

420 
527 
294 
214 
200 

229 
294 
260 
313 
244 

136 
160 
173 
121 
54 

54 

59 
90 
125 
143 

104 
63 
46 
39 
42 

70 
56 
39 
34 
26 

19 
23 
20 
20 
21 

30 
38 
50 
148 
100 
56 

44 
S4 

38 
23 
26 

SO 
25 
25 
38 
36 

36 
25 
23 
23 
23 

25 
26 
26 
23 

26 

30 
34 
84 
28 
30 

U 

16 
15 
M 
14 
15 

It 

J 

14 

3 

13 

4       

13 

S 

13 

6 

13 

7      ..             

13 

g 

13 

t 

13 

10 

13 

11              

13 

12. 

13 

U            

13 

14    

13 

15         

13 

1»                 

13 

n    

18 

13 

13 

JO         

12 

12 

13 

a 

33 

M         

44 

s 

43 

X  

34 

30 

25 

j» 

19 

»    

18 

KoiE.— Discharge  Nov.  28-30  estimated. 
Uantkly  ditdunrge  of  Piney  Creek  at  Kearney,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Ifoath. 

Diacliargc  in  second-fcct . 

Run-off 
(total-in 
acre«feet). 

^^n'^lmnip 

Minim  inn. 

Mean. 

October 

48 
54 

81 
200 
686 
775 
173 
44 
44 

25 
25 
36 

45 
173 
200 
19 
14 
12 

40.1 
50.8 
53.8 

102 

304 

443 
69.0 
24.7 
17.3 

2.470 

Konmber 

3.020 

Hatfa  13-31 

2.130 

Anil 

6.070 

1%!:::::::;:. .::.;:. ;.;...:;:.; 

18.700 

26.400 

My. 

4.240 

Ami:.....: 

1.520 

fVnlenilMr 

1.030 

limrLE  mssouBi  biveb  basht. 

UTTLE  mSSOTTSI  RIVZB  HXAR  ALZADA,  MOHT. 

Location. — Near  southwest  comer  of  T.  8  S.,  R.  60  E.,  at  Walker's  ranch,  300  yards 
below  site  of  proposed  dam,  2  miles  below  mouth  of  Thompson  Creek,  4  miles 
below  Alzada,  in  Fallon  County. 

Dkainagr  abea. — About  780  square  miles. 

Records  ataiiablk. — June  18,  1911,  to  September  30,  1916;  April  3,  1904,  to  No- 
vember 30,  1906,  at  Alzada  above  Thompson  Creek. 

Gage. — Overhanging  chain  gage  on  right  bank  read  by  John  Walker;  gage  used  during 
1911  was  vertical  staff  on  left  bank  150  feet  downstream.  Datum  of  chain  gage 
0.08  feet  lower  than  that  of  staff  gage. 
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SURFACE  WATER  SUPPLY,  1M.6,  PART  VI. 


DiscHAROB  HBASTTKEiCENTfi. — Made  by  wsding  or  from  cable. 

CaAjf NKL  AND  CONTROL. — Bed  of  channel  shifts  during  hig^  water.  Stream  sluggis] 
Banks  cut  5  to  16  feet  in  sandy  soil.  Two  channels  at  medium  and  one  at  hi^ 
stage.  Point  of  zero  flow  at  gage  height  1.8  feet;  determined  by  levels,  Septen 
ber  14, 1916. 

EzTBEiCES  or  DiscHAKOE. — Maximum  stage  recorded  during  year,  8.18  feet  at  3.2 
p.  m.  and  4.45  p.  m.  March  12  (discharge  1,496  second -feet);  minimum  sta^ 
1.80  feet,  or  lees,  September  8-10  and  12-30  (discharge,  0). 

1911-1916:  Maximum  stage  recorded  15.3  feet  Ai»il  6,  1912  (discharge,  4,&£ 
second-feet) ;  channel  dry  July  6  to  August  7,  and  October  14-18, 1911 ;  Septeoalx 
9-15,  1913;   and  September  8-10  and  12-30,  1916. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  winter  flow  estimated  firoi 
observer's  notes  and  weather  records. 

Diversions. — None. 

Reouiation. — None  of  impwtance.  Some  flood  water  in  spring  is  stored  in  coule< 
on  tributaries  for  use  in  irrigating  small  ti^cts. 

AccuRACT. — Stage-discharge  relation  permanent  during  year,  except  as  affected  b; 
iceforshortperiodsin  January,  February,  andMarch.  Rating  curve  well  definec 
Gage  read  to  quarter  tenths  twice  daily;  during  hig^  water  and  changing  stag«f 
read  more  often.  Discharge  ascertained  by  applying  mean  daily  gage  height  t 
rating  table,  except  for  periods  during  which  stage-discharge  relation  is  aSecte< 
by  ice.    Record  obtained  by  use  of  rating  table,  good;  other  reccnds,  fair. 

Daily  diteharge,  in  teamd-feet,  of  LiMe  Mistouri  River  near  AUada,  Mont.,  for  the  yea 

ending  Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

184 
151 

30 

34 

17 

38 
365 
340 
378 

43 

37 
163 
228 

57 

36 

X 

14 

13 
8.0 
8.0 

9.S 
9.5 
6.8 
6.0 
4.0 

4.4 
4.0 
4.0 
4.4 
3.4 
3.2 

Sept. 

1 

39 
30 
30 
26 
24 

49 
32 
28 
23 
19 

19 
19 
18 
16 
14 

16 
16 
16 
17 
16 

16 
IS 
14 
IS 
14 

14 
13 
14 
14 
14 
IS 

14 
13 
14 
17 
IS 

16 
16 
16 
IS 
14 

20 
19 
16 
14 
12 

14 
14 
18 
16 
16 

IS 
IS 
16 
16 
15 

IS 
IS 
IS 
IS 
IS 

16 
IS 
16 
16 
16 

16 
16 
16 
16 
16 

14 

14 
14 

13 
13 

13 
12 
12 
12 
12 

12 
14 
14 
14 
14 

14 
14 
13 
13 
12 
12 

16 
16 
16 
16 
15 

14 
14 
14 
13 
14 

14 
14 
13 
12 
10 

10 
10 
10 
10 

30 
618 

880 
1,080 
1,340 

1,4» 

1,360 

1,110 

794 

818 

840 
710 
306 
250 

200 
140 
IX 
106 
78 

62 
54 

91 
488 
336 

1,080 

1,470 

818 

206 

115 

83 
52 
40 
32 
30 

32 
34 
26 
26 
25 

24 
28 
26 
39 
SO 
44 

66 
228 
26S 
430 
328 

140 
104 
76 
56 
46 

42 
44 

40 
31 
24 

31 
20 
22 
33 
41 

28 
32 
19 
19 

18 

16 
14 
16 
16 
16 

16 
16 
16 
IS 
13 

12 
13 
13 
13 
10 

11 
13 
14 
27 
488 

368 
238 
195 
91 
56 

45 

46 
71 
116 
57 

45 
33 
35 
22 
24 
19 

20 
20 
18 
17 
33 

44 

33 
37 
19 
IS 

18 
32 
19 
30 
16 

IS 
15 
13 
11 
13 

34 
19 
67 
58 
48 

34 
34 
97 
336 
99 

33 
33 
16 
13 
12 

10 

10 
9.5 
7.6 

34 

SO 
S2 
30 
17 
14 

12 
12 
45 
184 

70 

99 
59 
21 
16 
17 

13 
10 
10 
65 
SO 
140 

1. 

2    

3 

4 

6  .:::::.... 

6 

7 

8....« 

» 

10 

11 

12 

13 

14  

18 

1«      

.1 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

27 

28 

29 

30 

31 

Nora.— Dbcharee  Jsn.  30  to  Feb.  IS  estimated,  because  o(  loe,  at  5  aecond-leet;  Feb.  39  and  Mar.  1,  inlMi 
polated  because  oi  Ice, 
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IkMf  dmiergt  of  LUOt  Jfinouri  River  near  AUada,  Mont.,  far  Oie  year  ending 

Sept.  30, 1916. 


Manth. 

Ron  otf 
(total  in 
aere-teet). 

ViwriTWnlfl. 

MInlmiiin. 

Uean. 

nntbt 

38 

30 

18 

1« 

1,470 

1,470 

430 

488 

336 

184 

278 

1.9 

13 
U 
U 

30.1 
16.  S 
14.0 
10.0 

408 

102 
71.7 
88.8 
39.7 
36.8 
61.0 
.17 

1,340 
933 

Ncnatar. 

881 

Ihwv 

Ftinar 

33,300 
11,800 
4,370 
4,230 
3,380 
3  380 
3,730 
10 

1^^ :.::::::::::::::::          : 

34 

14 

10 

11 
7.6 
3.3 
.0 

ifL. 

£r ::;:;;:::;::: 

faa. 

Wt 

.'.agnS 

"■                                 

neTMT. 

1,470 

.0 

7«.« 

86,900 

KNIFE  BIVXB,  BASm. 
XHIFE  SIVXa  HZAK  BKOVCHO,  S.  SAX. 

LocAnoif .— In  SE.  }  sec.  4,  T.  142  N.,  B.  90  W.,  at  G.  D.  Smith's  ranch,  half  mjle  be- 
kv  mouth  of  Elm  Creek,  15  milee  above  Spring  Creek,  and  6  milee  from  Broncho, 
in  Mercer  County. 

IiUEuei  AKKA.. — ^1,280  square  miles;  drainage  area  at  old  station  two  miles  below 
liiMut  oite  is  probably  about  6  square  milee  greater. 

Rfcoaus  ATAiiABLE.— May  29,  1903,  to  September  30,  1916. 

Gusc. — Chain  gage  on  left  bank  just  below  observer's  house;  datum  unchanged  since 
March  23,  1906,  when  station  was  moved  from  (Higinal  site.  Gage  read  by  C.  D. 
&nidi. 

racHABDB  xKASOBmmTS. — ^Made  from  cable  500  feet  below  gage,  or  by  wading. 

CusiiKL  AMD  ooMTROL. — Ccmtrol  shifts  occasionally,  causing  slight  changes  in  rating 
curve  for  low  stages. 

Exnuona  or  dischabge. — Maximum  stage  during  year,  21.1  feet  March  28-29 
(ttage-diacharge  relation  seriously  affected  by  ice;  discharge  not  computed); 
minimnm  stage  recorded,  3.4  feet  August  2-5,  19-31,  September  1-8,  18-30  (dis- 
charge, 7  seccmd-feet) . 

1903-1916:  MaTimnm  stage  recorded,  24.0  feet  June  26,  1914,  determined  by 
levying  from  flood  marks,  (discharge  computed  from  extensicHi  ot  rating  ctirv*, 
7,700  second-feet);  river  reported  dry  September  6-^,  1905;  September  18-19, 
1906. 

kx.— Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
daring  printer. 

icccKAcr. — Stage-discharge  relation  not  permanent  owing  to  slight  changes  in  con- 
troL  Two  rating  curves  fairly  well  defined  below  2,000  second-feet  used 
October  1  to  June  24  and  Jime  25  to  September  30,  1916.  Gage  read  once  daily 
to  tenths.  IMsdiaige  ascertained  by  applying  daily  gage  height  to  rating  table. 
Becordsfair. 


IKieksiye  meaturemenis  of  Knife  River  near  Broncho, 

Sept.  SO,  1916. 


N.  Dot.,  during  the  year  ending 


Wte. 

Ibdeby- 

height. 

Ms. 
chugs. 

Apr.  38 

'W,  R,  m^vqimn        ...    , ,     ,         ,,     ,      .    .. 

feet 
6.78 
8.M 

348 

«»».  1 

B  r.OMallcr           ...                                                   .• 

8.8 

71244*— 1^—wsp  436 U 
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Daily  diteharge,  in  teeond-fiet,  of  Kvijt  Rivtr  near  Broncho,  N.  Dai.,/or  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

17 
17 
38 
80 
194 

137 
374 
39S 
164 
114 

70 
SO 
22 
22 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
12 

12 
12 
13 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
13 

12 
12 
12 
12 







437 
1,690 
4,600 
4,280 
2,540 

1,320 
655 
458 
334 

1,100 

1,060 
503 
31S 
236 
137 

9S 
63 
» 
S6 
800 

3,420 

4,100 

958 

92S 

712 

278 

194 

9$ 

86 

70 

63 
63 
56 
56 
SO 

44 
44 

38 
38 
38 

38 
44 
44 
44 
44 

44 
38 
88 

38 
38 

38 

38 
88 
38 
86 

78 
63 
E< 

SO 
44 
38 

38 
38 
38 
3S 
38 

38 
38 
38 
33 
32 

32 
32 
32 
27 

27 
27 
27 
27 
27 

27 
32 

4W 
860 
800 

480 
334 

273 

437 

627 
210 
124 
101 
71 

40 
33 
S3 

27 
27 

80 
124 
47 
47 
40 

33 
33 
27 
11 
16 

16 
16 
16 
16 
16 

11 
11 
11 
11 
11 
11 

11 

7 
7 
7 
7 

16 
21 
33 
33 
33 

33 
33 
27 

7 

2 

7 

8 

7 

4 

7 

5 

7 

6 

7 

7 

7 

8 

7 

9 

11 

10 

U 

11 

12 

11 
11 

13 

H 

IS 

16 

11 
11 

II 

11 

18 

7 

19 

7 

20 

7 

21 

7 

23 

7 

23 

7 

24 

7 

2$ 

7 

26 

7 

7 

28 

7 

29 

7 

30 

7 


NoTS.— Flow  Nov.  lS-30  estimated  at  12  second-feet. 
Monthly  diteharge  of  Knife  River  near  Broncho,  N.  Dak.,  for  the  year  endiTig  Sept.  SO,  1916. 


Month. 

Diicharge  in  serond-leet. 

Run-off 
(total  in 
acre-feet). 

Mfiiflmiim . 

Minimum. 

Mean. 

October 

395 

1 

12             61. 0 

3,!<10 

November 

12.0 

714 

April 

80 

627 

33 

11 

56 

3S 
27 
11 

7 
7 

1,080 
47.3 
156 

61.2 
14.0 
8.3 

62,500 

2,910 

9,2S0 

3,760 

801 

4!iS 

M5y.. .:::::::::::::::::::::::::::::::::::::::::::::::::: 

June 

July 

August 

September 

HEAST  BIVXB  BASIST. 
EEABT  aiVZR  KSAB  RICKABDTOir,  IT.  DAK. 

Location. — In  eec.  21,  T.  138  N.,  R.  92  W.,  opposite  observer's  house,  1  mile  below 
highway  bridge  and  about  11  miles  south  of  Richardton,  in  Stark  County. 

Dbainaob  area. — 1,250  square  miles. 

Records  available. — May  18,  1903,  to  September  30,  1916. 

Gaoe. — Overhanging  chain  gage  installed  May  31,  1913,  opposite  observer's  house. 
Gages  previously  used  as  follows:  May  18,  1903,  to  November  26,  1910,  chain 
gage  at  higjiway  bridge  1  mile  above,  set  so  that  readings  from  it  are  approximately 
20  feet  less  than  those  from  present  gage;  March  10,  to  September  3, 1911,  a  staff 
gage  30  rods  upstream  from  observer's  house,  set  to  read  same  as  gage  at  highway 
bridge;  September  4,  1911,  to  March  31,  1913,  chain  gage  (at  present  site),  which 
wa?  set  to  same  datum  as  present  gage,  was  washed  out  March  30-31,  and  replaced 
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May  31,  1913,  by  preeent  gage,  which  has  been  used  since  that  date  except  Feb- 
ruary 20  to  May  16,  1916,  when,  owing  to  damage  caused  by  ice,  the  chain  gage 
at  higliway  bridge  was  read.    Gage  read  by  W.  F.  Church. 

DiscHABOB  MEASUREMBNTS. — At  Ugb  Stages  made  from  highway  bridge  1  mile 
above  gage;  at  low  stages  by  wading  at  different  sections  near  gage. 

CoANNEL  AND  CONTROL. — Bed  composed  of  gravel  and  sand;  shifting.    During  1916 
a  dam  built  by  beavers  one-fourth  mile  below  gage  caused  backwater  at  gage. 

Extremes  of  discharoe. — Maximum  stage  recorded  during  year,  34.7  feet  April  4 
(discharged  2,470  second-feet);  minimuin  stage,  24.55  feet  at  7.30  a.  m.  August  20 
(discharge  0.6  second-foot). 

1903-1916:  Maximum  stage,  25.9  feet  (chain  gage  at  highway  bridge)  June  10, 
1906  (discharge,  8,020  second-iteet);  river  repented  dry  July  26-AugU8t  11,  August 
20-23,  1903,  September  1-19,  1905,  July  22-27, 1914. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  flow  not  computed  for  winter 
months. 

AoctmACY. — Stage-discharge  relation  seriously  affected  by  dam  built  by  beavers. 
Rating  curve  used  April  1  to  May  1  fairly  well  defined.  Gage  read  once  daily 
to  half  tenths.  Discharge  determined  by  shifting-control  method  except  for 
period  April  1  to  May  1,  for  which  it  was  ascertained  by  applying  daily  gage 
height  to  rating  table.    Records  poor,  owing  to  operations  of  beavers. 

Ditduirge  nuaturemeni*  of  Heart  River  liear-Riehardton,  N.  Dak.,  during  the  year  ending 

Sept.  SO,  1916. 


VtU. 

Made  by- 

height. 

Dlv 

charge. 

Apr.  25 

i£j  le 

Sept    3 

W.  B.  StcTonson  

Feet. 
28.  W 
IS.W 
21.  »7 

'"■^ 

Harris  RoUnsoa. 

00 

F-.  F  f^hm'lW. . 

4  6 

Dmly  discharge,  in  »econd-/eet,  of  Heart  River  near  Richardton,  N.  Dot.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Apr. 


May. 

Jane. 

July. 

25« 

45 

102 

226 

41 

113 

IM 

41 

138 

181 

36 

102 

152 

41 

80 

152 

41 

65 

125 

SO 

60 

113 

41 

SO 

102 

41 

66 

91 

36 

65 

80 

32 

75 

80 

32 

80 

80 

32 

96 

91 

28 

80 

102 

20 

65 

80 

20 

SO 

60 

20 

41 

60 

17 

36 

55 

17 

28 

56 

24 

24 

60 

24 

17 

60 

20 

14 

70 

lie 

11 

60 

211 

36 

70 

651 

17 

70 

1,070 

14 

70 

665 

1^1 

60 

228 

11  ' 

55 

152 

11  1 

SO 

125 

11 

to 

2 

Aug. 


«.. 
10.. 

II.. 

u.. 
«.. 

14.. 
15.. 

IB.. 
17.. 

18., 

19. 

2D. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
21. 


585 

966 

1,070 

2,470 

1,760 

1,070 
862 
629 
S6S 

1,500 

1,100 
629 
428 
337 
304 

288 
256 
241 
673 
1,670 

1,580 
2,280 
2,  ISO 
2,030 
1,020 

585 
545 
354 
304 
256 


3.0 
3.0 
3.0 
3.0 
4.0 

8.0 
8.0 
6.0 

65 

55 

17 

14 
8.0 
6.0 
3.0 
2.5 
2.0 
1.6 
1.3 
.6 

.8 
1.3 
1.6 
2.0 
2.5 

2.0 
2.0 
2.0 
2.0 
2  5 
3.0 


Non,— Data  Inadequate  for  determliiatlon  of  discharge  Not.  21  to  Uar.  31  and  Sept.  1-30, 
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Jlonthbf  ditcharge  of  Heart  River  war  Ri^ardton,  N.  Dai.,  for  the  year  ending  Sept.  SO, 

1916. 


Uonth. 

Discharge  In  second-feet. 

Knn-ofT 
(toUlin 
»cr»-{oet). 

If  i^Tf  mnni . 

UinimixxD. 

Uean. 

October 

tl 

34 

3,410 

356 

1,070 

138 

56 

8 
11 
341 
45 
17 
3 
.« 

30.3 
SIB 

07.0 
137 
60.7 
7.38 

'  2,340 

November  1-aO 

801 

Antfl 

GO.SOO 

167" :::::::":::::::::""::::::"::::::"::.:..!:..:: 

6,060 

7,560 

July 

3,130 

448 

CANNONBALL  BIVEK  BASIK. 

CAJmOTtSAJLL  RIVEB  AT  BTZTEITSOS,  R.  DAK. 

LocAnoN.— In  net.  20,  T.  133  N.,  R.  82  W.,  on  Standing  Bock  Indian  Reservation, 
at  F.  H.  Bingenlieimer'B  house  on  old  Stevenson  ranch,  1  mile  below  M.  H.  Bur- 
dick's  house,  5  miles  east  of  present  location  of  Stevenson  poet  ofiSce  ',  about  4 
miles  southeast  of  Timmcr,  and  4  mUee  above  mouth  of  Dogtooth  Creek. 

Drainaqe  area. — 3, 650  square  miles. 

Rkcords  AVAlLABUt.— June  10,  1903,  to  November  30,  1908;  August  9,  1911,  to  Sei>- 
tember  30, 1916. 

Gaoe.— October  1, 1914,  to  September  1, 1916,  chain  on  projecting  cantilever  timber 
on  left  bank  at  M.  H.  Burdick's  house;  read  by  Mrs.  M.  H.  Burdick.  Gage  used 
from  1903  to  1908  was  a  chain  on  projecting  timber  of  left  bank  1  mile  below  Bur- 
dick's house;  this  gage  was  rebuilt  September  1,  1915,  and  has  been  read  daily 
since  September  2  by  Frank  Bingenheimer.  Datum  of  the  two  gages  ao  related 
that  readings  on  the  gage  at  Burdick's  are  about  10.0  feet  greater  than  on  the  gage 
at  Bingenheimer's. 

DiscHAROB  HBA8URBMBNT8. — ^At  low  and  modium  stages  made  by  wading  at  ford 
15  rods  below  Burdick's  or  at  the  riffle  55  rods  below;  at  medium  and  high  stages 
from  cable  about  100  yards  above  the  gage  installed  September  2, 1915,  at  Bingen- 
heimer's ranch. 

Channel  and  controi,. — Bed  of  stream  composed  of  gravel  and  stones,  in  places 
covered  with  sUt  to  depth  of  1  foot;  shifts  slightly. 

Extremes  or  discharoe. — Maximum  stage  recorded  during  year,  11.2  feet  (ice  run- 
ning) March  18,  1916;  maximum  stage  recorded,  open  season,  8.9  feet  April  13, 
1916  (dischaige,  3,900  second-feet);  minimum  stage  recorded,  2.8  feet  September 
27, 1916  (discharge,  8  second-feet.) 

1903-1908  and  1911-1916:  Maximum  stage  recorded,  21.0  feet  April  2,  1912 
(dischaige,  6,360  second-feet);  channel  reported  dry  August  12-15,  September 
10,  11,  1904,  September  29  to  October  15,  1905,  October  22,  25,  November  24, 
1906,  September  2-7,  10-18,  22-28,  October  7,  23,  26,  November  24, 1907,  August 
27,  28,  September  13-16,  21-23,  October  3-6,  11,  12,  31,  November  3-7,  10-14, 
1908,  and  September  2,  1913. 

Winter  flow. — Stage-discharge  relation  affected  by  ice;  data  insufficient  to  warrant 
estimates  of  flow. 

AccuKACT. — Stage-discharge  relation  practically  permanent  during  year  except 
as  affected  by  ice.  Rating  curve  well  defined.  Gage  read  twice  daily  to  half 
tenths.  Discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table,  except  November  11  to  March  31  for  which  data  are  inadequate  for  de- 
termination  of  flow.    Records  good. 

1  StcTenaon  poet  offloe  has  been  moved  6  mlln  west  U  lormer  location. 
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Dueftvyf  mtaturevunt*  of  Cannonball  Rwer  at  SUvenion,  If.  Dal.,  during  the  year 

entSng  Sept.  SO,  1916. 


Dite. 

Mad*  by- 

M^t. 

Dto- 
diarga. 

■Dta. 

Ibdaby- 

hoi^. 

Dte- 
diaige. 

ir  38 

V.  H.  Spm^u^ 

rut. 

7.00 
8.00 
8.52 

N2? 

K\:?. 

E  r  OhHHllfflr 

rat. 

3.M 

^"•A 

do 

.....do. 

do 

3.88 

13.4 

l>mil  Stdtarge,  in  **Kond-feet,  of  CatmowbaU  River  at  Steveruon,  N.  Dak.,  for  the  year 

ending  Sept.  30, 1916. 


D»T. 

Oct. 

Not. 

Apr. 

May. 

Jan«. 

July. 

Aqg. 

S«pt. 

, 

47 
47 

835 
1,SS0 

536 

340 
147 
340 
176 
147 

133 
122 
80 
80 
80 

80 
80 
80 
80 
80 

<2 
(8 
(2 
S3 
63 

47 
47 
47 
47 
47 

47 
47 
47 
47 
47 

47 
47 
84 
84 
84 



1,810 
1340 
1,880 
3  360 

i,sao 

1,600 
1,450 
1,660 
1,660 
3,080 

3,230 
8,800 

?,S30 
1,4!0 

1,100 
800 
680 

m 

2,300 

1,860 
2,780 
3,140 
3,600 
3,040 

1,600 

1,380 

800 

710 

535 

480 
375 
375 
325 
380 

380 
280 
240 
180 
161 

161 
161 
333 
340 
1,4S0 

650 
375 
380 
240 
205 

240 
280 
340 
340 
305 

306 
175 
175 
175 
147 
147 

147 
133 
133 
133 
161 

175 
161 
175 
80 
100 

100 
100 
80 
100 
100 

80 
84 
100 
80 
80 

133 
100 
122 
122 
122 

122 
122 
100 
100 
100 

176 
175 
340 
122 
100 

100 

100 

80 

80 

62 

62 
63 
82 
63 
63 

47 
34 
34 
34 
23 

23 
34 
34 
34 
84 

34 
23 
23 
23 

62 
47 

84 

23 
84 
34 
34 

62 
80 
47 
84 
14 

34 

33 
33 

33 
14 
14 
14 
14 

80 
133 
63 
47 
47 

84 
38 
23 
23 
23 
14 

14 

1 

14 

1 

14 

t                 ...           

14 

i 

14 

t 

33 

240 

•                          

122 

)           

47 

y                  .  

}3 

Sg 

B, 

28 

2j 

M         

33 

a      

18 

M           

18 

14 

'* 

14 

. 

14 

X         

14 

a         

14 

14 

a          

11 

a                 

g 

g 

9        

8 

> 

8 
g 

SI                    

g 

g 

"tmtUf  diadmrge  of  CannonJball  River  at  Steventon,  N.  Dal.,  for  the  year  ending 

Sept.  SO,  1916. 


Uonth. 

Discharge  In  aocond-feet. 

Run-off 

(total  In 

acre4eet). 

Maximum. 

Minimum. 

Mean. 

rrtoba            

1,500 

47 

3,000 

1,450 

175 

2U) 

122 

240 

47 
34 
635 
147 
80 
23 
14 
8 

IGO 
43.1 
1,840 

2S7 

114 
67.8 
86.1 
37.0 

9,840 

.VOTwtarl-lO. 

8fiS 
109,000 

US^ ::::::::: ;.;. ::::::: 

18,300 

S' ::;:. 

T,no 

M.                                   

4  140 

3,230 

aSSii '.".'.'■'■ 

1,610 
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a-BAMI)  BIVBB  BASIN. 

SOBTE  BBAirCH  OT  QBAKD  BlVXa  AT  HAUET,  V.  DAX. 

Location.— Near  northeast  comer  see.  36,  T.  129  N.,  R.  100  W.,  about  20  rods  aoutb 

of  post  office  at  Haley,  in  Bowman  County. 
Dbainaob  area. — 500  square  miles. 

Records  ATAiuiBiiE.— May  17, 1908,  to  September  30, 1916. 
Gaob. — Stage  obtained  by  measuring  distance  from  bench  mark  on  highway  bridge 

to  water  siuface  by  means  of  metallic  tape  weighted  at  the  end.    From  1908  to 

1911  a  vertical  staff  gage  100  feet  upstream  from  bridge  was  used.    Observations 

made  by  H.  N.  Lungwitz. 
Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading. 
Channel  and  control. — Bed  of  stream  composed  of  gravel  and  silt.    Control  shifts 

occasionally. 
Extremes  of  DiscHARas. — Maximum  stage  record  during  year,  8.6  feet  February  21 

(stage-dischaige  relation  seriously  affected  by  ice,  discharge  not  computed); 

minimum  stage  recorded,  1.05  feet  August  20  to  September  30  (discharge  1.3 

second-feet). 
1908-1916:  Maximum  stage  recorded  9.85  feet  at  12  m.  March  31,  1913  (dis* 

chaige,  from  measurement,  6,810  second-feet);  river  reported  dry  August  9-15, 

1908,  October  1  to  November  8,  1913,  May  26  to  June  13,  1914. 
Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued. 
AocrmACT. — Stage-dischatge  relation  not  permanent;  affected  by  shifting  control. 

Stage  read  to  half  tenths  twice  daily.    Daily  discharge  obtained  by  applying 

mean  daily  gage  height  to  rating  table  for  1914.    Records  subject  to  error,  as  no 

dischaige  measurements  were  made  during  the  year. 

Daily  ducharge,  in  tecond-feet,  of  North  Branch  ofOrand  River  at  Haley,  N.  Dak.,  for  the 

year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

1 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 

3 

78 
86 
108 
114 

132 
84 
63 
39 
22 

22 
16 
22 
21 
20 

22 
27 
22 
84 
240 

213 
128 
49 
44 
30 

28 
22 
26 
22 

0'> 

23 
18 
8 
7 
0 

16 
7 
5 
3 
2 

2 
1 
1 
1 
3 

13 
13 
39 
13 
16 

16 
11 
11 
16 
22 

16 
22 

30 
30 
30 
S» 

30 

30 
30 
49 

84 
»0 

108 
120 
84 
72 
39 

16 
11 
11 
11 
16 

13 
13 
16 
22 
22 

22 
16 
39 
49 
30 

30 
39 
39 
39 
34 

30 

y 

22 
19 
13 

11 
9 
6 
8 
6 

5 
i 
i 
6 

4 

3 
3 
3 
3 
3 

3 
8 
3 
3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

2 

3 

4 

1.3 
1.3 
1.3 

6 

6 

7 

1.3 

1.3 
1  3 

8 

9 

10 

n 

12 

13 

14 

18 

1?:::::;:::::::::::::::::::::::::::::::::::::: 

18 

19 

30 

1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1  3 

ffl 

22 



1.3 
1  3 

33 

1  8 

34 ; 

1  3 

3g ' 

1.3 

3. 1 

1.3 

27 .  . 

1  3 

28 

29 

30 

81 

1.3 
1.3 
1.3 

1      1 
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V>:Miiitdnirgeo/Jfortk  Brandt  ofQrand  River  at  Haley,  N'.  Dak.,  for  the  year  ending 

Sept.  SO,  1916. 


,  Uantli. 

Dlacbarge  In  lecond-feet. 

Run-off 

(total  in 
acre-(eet). 

Uesn. 

-'■mtv  l-t     ,    ,    . . 

3.4 

240 

89 

M 

120 

U 

1.3 

3.4 
S 
1 
3 
U 
1.3 
1.3 

3.40 
80.0 
14.0 
17.9 
33.  S 
3.31 
1.30 

(10.7 

l3lL_ -. 

8,570 
881 

stTt. : : : 

,te 

1,070 

2,080 

204 

."Sv       .               ... 

(««_ 

»?»al«r 

77.4 

OaAXD  BIVEK  BSAK  WAKFAI^,  S.  BAK. 

1  yjnos.— In  or  near  sec .  8,  T.  19  N .,  R.  29  E,,  on  Standing  Rock  Indian  Reservation 
It  WW  steel  highway  bridge  4  miles  south  of  Wakpala,  Corson  County,  a  station 
OS  Chicago,  Milwaukee  &  St.  Paul  Railiray. 

Dlunacb  area. — 5,300  square  miles. 

EiroBM  ArAn.&Bi.B. — September  9, 1911,  to  September  30, 1916. 

GiU.— Chain  gage  on  foot  guardrail  downstream  side  of  highway  bridge;  read  by 
James  Soft. 

ly.vBAiOB  MBABUREHBNTB. — ^Made  from  highway  bridge  or  by  wading  at  ford  40 
Kxb  below  bridge. 

''sivN'iL  AND  CONTROL. — ^Bed  composed  of  soft  silt  or  quicksand;  shifting. 

Emoiss  OP  DtscRAROE. — Maximum  stage'recorded  during  year,  lO.G  feet  at  5  p.  m, 
.^ivii  20  (disch»ige,  3,  260  second-feet);  minimum  stage  recorded,  4.3  feet  Sep- 
tember 23  (dischaige,  15  second-feet). 

1911^1915:  Maximum  stage  recorded  June  17  and  19,  1915  (discharge,  7,130 
second-feet);  minimum  stage  recorded,  1.8  to  2.2  feet  September  13-15  and  Sep- 
tember 21  to  October  1,  1913  (discharge,  0.1  second-foot). 

It.— Stage-dischai;ge  relation  seriously  affected  by  ice;  data  insufficient  to  warrant 
estimatee. 

Ivi-ucT.— Stage-discharge  relation  not  permanent.  Three  rating  curves  used, 
ippltable  as  follows:  October  1-12,  1915,  fairly  well  defined;  October  20  to 
November  28,  poorly  defined;  April  1  to  September  30,  fairly  well  defined.  Gage 
read  once  daily  to  tenths;  readii^  believed  to  be  fairly  accurate  and  reliable, 
ilthoDgh  occasionally  they  do  not  check  with  those  made  by  engineers.  Dis- 
charge ascertained  by  applying  daily  gage  height  to  rating  table;  shifting-control 
method  used  October  13-19.    Records  fair. 

■  'jfiarge  meattirtmerUs  of  Grand  River  near  Wahpala,  S.  Dak.,  during  the  year  ending 

Sept.  .SO,  191G. 


Hade  by— 


'  »   V.  H.  Spiaguo.. 

>^  a  do....„.... 

J»  S  do 


Oaite 
height. 


Fcft. 
4.15 
9.74 
5.22 


I 


Dis- 
charge. 


S«e.-/l. 

84 

3,  WO 

139 


Date. 


Aug.  29 
Sept.  19 


Madeby- 


,  F.  Chandler.. 
...do 


Ga»e 
height. 


Fed. 
4.81 
4.80 


Dis- 
cbarge. 


««.-/». 


60 
43 
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Daily  dudmrge,  in  ueond/eet,  o/Orand  River  near  Wakpala,  S.  Dak.,  for  Ae  year  endint, 

Sept.  SO,  1916. 


DW. 

Oet. 

Nov. 

Apr. 

May. 

JmM. 

Jnly. 

Aug. 

Sept. 

1 

314 
180 

180 
1,860 
1,740 

1,740 
I,S80 
1,410 
1,190 
i;i40 

1,080 
918 
790 
880 
S30 

410 

an 

307 
138 
118 

100 
90 

n 

78 

78 
78 
78 
08 
85 
73 

78 
88 

«1 
M 

M 

5S 

56 

1,330 
1840 
^080 
3^080 
3,080 

3,180 
3,360 
3,380 
3^480 
8;800 

3,130 
1,940 
^780 
1^730 
1,700 

1,100 
1,100 
1,880 
8,670 
S,380 

3,980 

i,no 

3,390 

l,1tO 

1,800 
1,430 
1,370 
1100 
880 

888 
581 
478 
87S 
383 

380 
3S0 
338 
338 
31S 

ais 

300 

300 
300 

3,800 

8,540 
1,780 
1,530 
1,100 
880 

800 
800 
6SS 
930 

880 

800 
800 

.     880 
900 

940 
980 

980 
940 
9X 
880 
800 

SW 
380 
170 
170 
170 

178 
185 
358 
330 
391 

353 
815 
185 
800 

890 

980 
833 
685 

330 
310 

390 
385 

340 
315 
315 

315 
185 
186 
185 
186 

148 
130 
UO 
<6 

60 

43 
35 
60 
36 
S6 

:::::::: 

31 

J. 

X 

3 

2! 

4 

a: 

5 

X 

t , 

29 

7 

773 

8 

1,530 

• 

i.sao 

10. 

1,100 

U 

i.aao 

13 

l!280 

13 

1,040 

14 

::::::::     sio 

15 

676 

sao 

17 

sia 

lOS 

10 

43 

34 

31 

as 

ao 

33 

15 

60 

3S 

as 

as 

as 
as 

as 

so 

30 " 

35         as 

35  

noiB.— msenaifa  tntcfiMlatcd  tar  lask  of  ng*  raadlngs  on  MIowliic  dUK  cm.  1, 11, 19-ls,  is, »,  », 
36-37;  Not.  3,  3,  and  6;  Apr.  4,  6,  7, 10. 14,  uTsS, 36-38, and 30:  )b7lM(<i9,19,3M0;  Ittiwl,3.4,6, 
7, 9,  U,  13, 16,  Itf,  30, 33, 35, 37,  S,  and  SO^  July  5, «,  and  il}  Sept.  7,  II,  13, 14, 17, 30,  33,  and  37-39. 

MonMy  dinJtarge  of  Omni  River  near  Wakpala,  S.  Dai.,  for  the  year  ending  Sept.  SO, 

■      1916. 


Month. 


Discharge  in  second-leet. 


Maximum.  Minimum.      Mean, 


RuB'Off 

(total  in 
acre^fect). 


Oetobw 

NovcmlMr  1-7 
Apifl. 

Jrntt. '.'..'.'.'.'.'.. 
Tul7l-15. 

8q>t«mb«r 


1,980 

73 

8,380 

2,600 
9S0 
315 

1,530 


56 

8W 
300 

170 
36 
15 


567 
8014 
1,930 
784 
464 
110 
3TI 


34,300 
839 

115,000 
4«,200 
27,600 
3,370 
3:1,400 


CHEYENUI!  BIVXS  BASIK. 
caxTzmn  xtvxa,  hxas  hot  spbihos,<  b.  dak. 

Location. — In  sec.  9,  T.  9  8.,  B.  5  E.,  a  mile  above  dam  site  of  proposed  Angostura 
irrigation  project,  6  miles  south  of  Cascade  Springs,  and  11  miles  south  of  Hot 
Springs,  in  Fall  Hiver  Countjr.  Nearest  tributary,  Cascade  Creek,  enteia  2} 
miles  above. 

Dbainaok  arba.— Not  measured. 

Rbcords  availablk.— Septemb«  11,  1914,  to  September  30,  1916.  Station  main- 
tained at  Edgemont  June  19, 1903,  to  November  30, 1906,  but  flow  is  not  directly 
comparable  as  a  number  of  small  tributaries  intervene. 

Gaok. — ^Inclined  slope  gage  on  right  bank  one-third  mile  below  Noerenberg's  fruit 
farm;  read  by  Fred  Noerenbetg.  Fries  water-stage  recorder  used  prior  to  April 
2,  1915,  but  abandoned  as  stream  carries  too  much  silt  during  flood. 

■  Formerly  Chayanne  River  near  Cascade  Springs,  8.  Dak. 


Digitized  by 


Google 


CHEYENNE  RIVER  BASIN. 


169 


DiscHAROB  XBASUBSUBNTs.— Made  by  wading  or  from  cable  75  feet  below  gage. 

Channel  and  control. — Bed  composed  of  compacted  gravel  on  which  silt  is 
deposited;  ahifts  frequently.  Princ^l  control  a  short  distance  down  stream; 
shifts  during  severe  floods.  Right  bank  subject  to  overflow  for  distance  of  100 
feet  at  stage  of  14  feet. 

ExTKutna  OF  DiscHARGK. — Maximnm  stage  recorded  during  year,  7.2  feet  at  6  p.  m., 
June  21  (djachaige,  6,140  second-feet);  minimum  sUge,  0.84  foot,  September  12-14 
(discharge,  24  second-feet). 

IcK. — Spring  water  from  Cascade  Creek  prevents  formation  of  ice  except  for  brief 
periods. 

DiTKBSioNS. — Permits  gmnted  for  diversions  amounting  to  93.4  second-feet  from 
Cheyenne  River,  and  43.4  second-feet  from  Cascade  Creek. 

RsoiTLATTON . — ^None. 

AccTRACT. — Stage-discharge  relation  not  permanent;  shifts  frequently;  affected 
by  ice  for  short  periods.  Rating  curve  used  as  standard  &irly  well  defined 
between  24  second-feet  and  24,000  second-feet.  Frequent  discharge  measure- 
ments made  to  define  shifts  of  control.  Gage  read  to  half  tenths  twice  daily. 
Diacbaige  ascertained  by  applying  mean  daily  gage  height  to  rating  table;  shift- 
ing-control method  used  April  1  to  September  30.    Records  good. 

DitAarge  meatvranenti  of  Cheyenne  River  near  Hot  Spring/,  S.  Dak.,  during  the  ye>vr 

ending  Sept.  SO,  1916. 


IMau 

Uidabr- 

be^t. 

Dto- 
ohat^ge. 

Date. 

Made  by- 

Gage  1    Dis- 
belght.  1  charge. 

k^    6 
10 

VMdNotnnbag 

do 

do 

do 

do. 

ruL 

LIS 
S.01 
1.80 
L» 
1.S3 

aee.-ft. 

S3 

1,140 

335 

UN 

ua 

July   10 

13 

Ang.  17 

Sept.  15 

Fred  Noerenberg 

Smith  and  Noerenberg. 

Fred  Noerenberg 

do 

Fat. 

0.87 

4.06 

1.32 

.87 

Sicft. 

24.  S 
1,840 

76 

24.1 

Daily  ditcharge,  in 

teeond-feel,  of  Cheyenne  River 
year  ending  Sept.  SO 

n«ir 
,1916 

Hot  Springt 

,  S.  Dak.,  for  the 

Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

, 

1,110 
806 
782 
670 
599 

£55 
500 
460 
450 
410 

3S5 

346 
364 
333 
333 

35S 
355 

555 
450 
378 

310 
333 
390 
250 
370 

250 
350 
350 
330 

ao 
no 

230 
330 
212 
230 
212 

212 
212 
213 
195 
196 

1« 

160 
160 
130 
130 

130 
195 

178 
180 
130 

130 
130 

130 
160 
212 

180 
130 
130 
130 
130 

118 
105 
105 
105 
106 

118 
118 
105 
130 
130 

130 
105 
105 
105 
«3 

92 
92 

80 
80 
80 

80 
92 
105 

118 
106 

80 
80 
80 
80 
80 
80 

80 
80 
80 
80 
70 

TO 
70 
TO 
160 
1«6 

130 
28 
53 
44 

80 

44 

63 

60 
70 
80 

80 
80 
80 
80 
52 

44 

39 
31 
28 
39 
34 

39 
44 

62 
52 
53 

62 
52 
52 
52 
44 

44 
44 

1,580 
2,000 
3.770 

4,700 
2,480 
1,890 
1,580 
1,310 

1,190 
795 
£99 
MO 
£82 

£25 
475 
370 
270 

188 
106 
112 
118 
355 

355 
860 
400 
290 
525 

400 
625 

eio 

155 

212 

212 
160 
118 
136 
136 

145 
145 

130 
130 
105 

105 
136 
130 
160 
230 
250 

230 
212 
130 

160 
130 

160 
178 
178 
242 
223 

346 
246 
238 
220 
195 

181 
181 
181 
282 
302 

284 
450 
364 
302 
350 

216 
250 
230 
216 
184 

220 
203 
184 
151 
146 

130 
125 
125 
125 

125 

103 
126 
167 
154 
139 

238 
294 

220 
184 
167 

2,340 

1,430 

796 

456 

368 

455 
455 
368 
254 
167 
125 

286 
382 
670 
700 
450 

250 
181 
151 
118 
1,230 

610 

622 

1,350 

1,780 

990 

373 
209 
110 
178 
143 

4,020 

2,730 

1,440 

884 

535 

396 
278 
160 
686 

278 

258 
192 
105 
68 
52 

37 
33 
30 

28 
26 

178 
2,000 
5W 
360 
282 

420 

3,220 

2,110 

1,160 

£40 

226 

122 

105 

85 

74 

£7 
40 
43 
49 
776 
1,300 

604 
337 
373 
298 
122 

85 

D7 

1,490 

622 

415 

436 
294 
274 
323 

98 

74 
90 
64 
49 

110 

110 
85 
80 
74 

85 

64 
98 
223 
258 
258 
206 

180 

122 

74 

37 

33 

30 

30 

30 

30 

JO. 

28 

u 

26 

II. 

34 

u 

24 

14 

24 

U 

a 

H 

a 

17 

a 

IS 

a 

19 

28 

)0 

28 

a 

a 

a 

2S 

a 

30 

a. 

28 

a 

a 

a 

a 

a 

a 

a. 

a 

a 

a 

a 

24 

a 

Non.— Sta(»4bcbaisa  relatloo  affected  by  ice  Jan.  12-19, 26-31,  Feb.  1-7,  a,  and  Mar.  1-3.   Shitting 
ceotrol  method  used  Apr.  1  to  Sq^.  30. 
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SORPACE  WATER  SUPPLY,  1M6,  PART  VT. 


Monthly  ditcharge  of  Cheyenne  River  near  Hot  Sprinifs,  S.  Dak.,  for  the  year  endin 

Sept.  SO,  1916. 


Month. 

Discharge  In  socond-feet. 

Run-o(T 

(total  in 

acre-feet). 

AUtJuQuCDjj" 

JUlDIIltlDl* 

Ifean. 

October 

1,110 

230 

130 

185 

4,  TOO 

880 

450 

S,S40 

4,020 

S,230 

1400 

180 

2» 

80 

421 
173 
00.4 

28,00 

10,  a* 

PooombMr 

6  11 

28           88.5 
39         873 
106          253 

4,21' 

60,20 

Vftn^h 

15,801 

Anril              

130 
103 
110 
K 
4» 
24 

aaa 

340 
73.6 

468 
347 
38.6 

13,601 

1^::":::::::::::::::::::::::::::::::::::::::. :::::::: 

aO,<J()l 

Jim^               

43,70( 

July 

28,  NIK 

August 

i5,ao( 

2,  I7t 

Tho  ywtfi   1   J 

4,700 

24 

326 

237,  out 

BEIXE  TOTTBCHX  BIVXB  NXAK  BXIXX  FOTTBCHX,  S.  DAX. 

Location. — In  eec.  2,  T.  8  N.,  R.  2  £.,  at  diversion  dam  of  Belle  Fourche  irrigatioo 
project,  li  milee  below  Belle  Fourche,  in  Butte  County. 

Dbainaos  area. — 4,270  square  milee. 

Records  available. — May  10  to  November  30, 1906;  January  1,  1912,  to  September 
30, 1916.  May  26, 1903,  to  June  23, 1906,  for  station  atthe  west  outskirtaof  Belle 
Fourche.  The  records  not  directly  comparable  as  Redwater  River  enters  between 
the  two  stations  and  water  is  diverted  from  Belle  Fourche  River. 

Gaoeq. — Inclined  staff  100  feet  from  crest  of  diversion  dam  and  a  gage  in  canal . 
See  " C!omputation  of  discharge." 

Computation  op  discharqb. — The  following  information  was  supplied  by  the  United 
States  Reclamation  Service: 

The  records  of  daily  discharge  represent  the  entire  flow  of  the  river  at  the  diver- 
sion dam  and  have  been  corrected  for  water  diverted  through  Inlet  canal  and 
passed  through  the  sluice  gates.  The  diversion  dam  acts  as  a  weir.  The  crest 
is  400  feet  long.  The  gage  is  about  100  feet  from  the  crest  and  is  read  twice  daily. 
Careful  discharge  measurements  were  made  in  the  river  above  and  below  tlio 
dam  before  the  coefficient  was  derived,  and  the  discharge  rating  table  as  originally 
computed  has  not  been  changed.  The  quantity  diverted  is  determined  at  a 
gaging  station  maintained  on  Inlet  canal,  and  the  rating  curve  is  checked  by 
frequent  discharge  measurements.  The  sluice  gates  are  seldom  used  and  the  flow 
through  them  is  estimated. 

Diversions. — In  that  part  of  the  drainage  area  in  Wyoming  there  were,  prior  to 
July  1, 1914,  adjudicated  diversions  of  25  second-feet  from  Belle  Fourche  River, 
and  237  second-feet  from  tributaries.  In  South  Pakota  there  are  authorized 
diversions  of  102  second-feet  from  Belle  Fourche  River  above  the  gaging  station 
and  approximately  2,500  second-feet  &om  tributaries.  Below  the  station  there 
are  authorized  diversions  of  3,102  second-feet  from  Belle  Fourche  River. 

Accuracy. — The  United  States  Reclamation  Service  considera  tho  records  "fair." 

Cooperation. — Station  maintained  and  record  of  daily  discharge  furnished  by  United 
States  Reclamation  Service. 
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Oniarwr,  m  $eeond./eet    of  Selle  J?oure*«  Jtiver  vear  Belle  Fmtnhe,  8.  Dot.,  for 
**«  y^enr  ^rruimg  Sept.  SO,  1916. 


I  IT 

'"/""■/ 

X>ee.    /     Jskix. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

''s/ «/ 

340 

4X3 

413" 

780 

580 

830 

1,000 

670 

617 

135 

sas 

413 

412 

780 

«3S 

800 

820 

520 

985 

135 

S^    ^ 

S50 

412 

4U 

625 

838 

572 

770 

486 

480 

135 

7t5 

iSi 

550 

■412 

413 

525 

638 

666 

785 

486 

480 

135 

745 

M) 

SBO 

4X2 

413 

S25 

«S8 

666 

7S5 

325 

280 

135 

..    ■    7« 

MO 

5SO 

412 

413 

S25 

638 

522 

715 

140 

247 

135 

715 

MO 

5SO 

412 

412 

625 

S38 

486 

715 

140 

287 

135 

* 

..       7« 

MO 

5SO 

412 

412 

1,720 

638 

4(5 

680 

140 

182 

135 

!. 

745 

MO 

5SO 

412 

412 

1,290 

626 

446 

830 

100 

182 

135 

..      7« 

MO 

6SO 

412 

412 

1,280 

S38 

636 

740 

180 

182 

135 

» 

MO 

S60 

412 

412 

1,280 

038 

530 

««0 

347 

182 

135 

- 

...      05 

240 

SSO 

412 

412 

1,280 

038 

686 

820 

178 

884 

135 

- 

fij 

MO 

SSO 

412 

413 

1,280 

OS 

623 

615 

130 

262 

100 

.1  ,      . 

.       05 

340 

&SO   1 

412 

412 

1,080 

710 

^ 

616 

83 

250 

167 

03 

MO 

SSO    1 

412 

S2A 

780 

710 

1,720 

615 

83 

260 

143 

...      03 

240  1 

6SO    1 

■412 

1,130 

52.5 

710 

»40 

660 

100 

198 

143 

6i 

24o\ 

seo  1 

412 

1,200 

525 

710 

710 

680 

100 

170 

143 

• 

...  .     03 

340  I 

fiSO   1 

413 

1,280 

626 

.638 

638 

580 

1,240 

U3 

143 

|t 

05 

140  \ 

&50    1 

412 

2,4«a 

625 

780 

710 

650 

7.55 

133 

143 

>     .... 

B5 

340  1 

AGO   1 

412 

2,870 

626 

780 

886 

1,080 

185 

180 

143 

^ 

05 

S40  \ 
240  \ 

SSO  1 

412 

3,440 

625 

780 

1,180 

1,610 

185 

897 

143 

. 

,    C5 

&50   I 

412 

2,040 

625 

740 

1,600 

1,330 

195 

377 

135 

; 

..  !    05 

MO  \ 

SSO   \ 

413 

2,040 

M5 

780 

1,680 

850 

180 

337 

177 

.-   ,  . 

. .. '  m 

040  \ 

SSO  1 

413 

1,290 

780 

1,540 

1,180 

130 

374 

177 

05 

240  ' 

I         S50\ 

412 

1,2S0 

536 

780 

1,370 

1,800 

110 

338 

177 

OS 

1      MO 

\         KO 

412 

1,280 

636 

780 

1,130 

2.170 

110 

187 

177 

as 

1      MO 

\         BSD  ' 

412 

»40 

636 

710 

1,060 

1,380 

80 

187 

177 

' 

..in. 

i\       MO 

\         BSD 

1          413 

780 

525 

838 

870 

1,060 

140 

187 

177 

. .  1   tt 

i\       MO 

1         SBO 

I         412 

780 

626 

638 

930 

800 

740 

187 

177 

..  1   a 

i\       MO  1         &SO 

\         412 

580 

638 

780 

675 

330 

187 

177 

«s 

ftl 

.J         C 

ao 

1         412 

1 

680 

7«. 

195 

199 

\ 

\ 

T'-ilanidsastamVs'Vted'bA-v'e  Iseena  changed  slightly  to  rontonn  to  compiitlne  rules  ot  United  States 
■«al  3iST«y.    Reoorda  abo'vr  oombixied  now  of  river  and  canal  at  diversion  dam. 

-■\h  diid^arac  of  Bf  lie  Fcmrche  Rioer  near  Belle  Fourche,  S.  Dak.,  for  Ihe  year  ending 

Sept.  30,  1916. 


lAcmlb. 

Discharge  in  second-feet. 

Jlnn-ott 
(total  in 
acre-feet). 

Uaximiim. 

Meui. 

.rj^                                         ^ 

1,080 

430 

660 

413 

2,870 

1,720 

780 

1,720 

2,170 

1,240 

626 
240 
240 
412 
412 
626 
625 
445 
680 
83 

681 
246 
635 
412 
966 
733 
681 
863 
898 
279 
284 
14S 

41,900 

s— >^                           

14,600 

32,900 

}t^rs                                      .                

25,300 

55,600 

toS^ ■.:■.".■.::::;■.: 

45,100 

lasl                                           

40,500 

^::::.::::::::.\v.-. 

l-sr 

53,100 
53,400 
17,200 

1 

l:^i'^ 

985 
177 

132 
100 

17,.'i00 
8,S10 

2,170 

SJ 

sa» 

400,000 

VfTC — Haathly  dlschirge  computed  by  engineers  of  United  States  Qeologirul  Survey. 

WHITE  BIVXB  BASIN. 
WHITE  RIVSa  irXAK  OTTERIOB,  B.  DAK. 

Lf^Amos. — Near  southwest  comer  of  sec.  7,  T.  4  S.,  R.  18  E.,  at  steel  highway  bridge 
on  Pine  Kidge  Indian  Reservation,  3  miles  southwest  of  Interior,  Stanley  County. 

IiilAX!(a.ok  akka. — 4,090  square  mUee;  area  at  old  site  15  square  miles  less. 

hETOsss  AYAJLABLE. — ^Augugt  24,  1911,  to  September  30,  1916;  June  24,  190-1,  to 
Xovembcr  30, 1906atBtationnear80uthwe8tcomer8ec.  10,  T.  4  S.,  R.18E. 
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Gaor. — Vertical  staff,  attached  to  downstream  side  of  fint  pier  at  left  end  of  bridi 
read  since  August  31, 1911;  temporary  gage  at  same  datum  installed  August  24 
a  tree  on  left  bank  near  southwest  comer  KW.  J^  sec.  17.  Other  gages  used  190 
1906  are  described  in  Water  Supply  Papers  130  (p.  181),  172  (p.  166)  and  2 
(p.  135).    Gage  read  by  George  Carlbom. 

DiscHAROB  KBAsuREMENTs. — Made  &om  highway  bridge  or  by  wading. 

Channbl  and  contbol. — Control  shifts  occasionaUy.  Bed  composed  of  sand  ai 
some  qmcksand.    Left  bank  steep  and  clean;  right  bank  steeply  sloping;  clea 

EzTBEMBS  OF  DiscHAROE. — Maximum  stage  recorded  during  year,  10.1  feet  May  £ 
1916  (dischaige,  7,800  second-feet);  minimum  stage  recorded,  3.42  feet  Septei 
ber  13, 1916  (discharge,  24  second-feet). 

1904-1906  and  1911-1916:  Maximum  stage  recorded,  15.1  feet  July  4, 1905  (d 
charge,  14,900  second-feet) ;  river  reported  dry  August  27-28, 1906  and  July  IS-l 
19-29,  September  26-30, 1914. 

TcB. — Stage-dischaige  relation  seriously  affected  by  ice;  records  discontinued  duri 
the  winter. 

AocuRACT. — Stage-discharge  relation  not  permanent.  Hating  curve  used  October 
to  November  13,  &irly  well  defined;  curve  used  March  15  to  September  30,  w< 
defined  below  300  second-feet.  Gage  read  twice  daily  to  half-tenths.  Dischai^ 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.    Records  good . 

Diicharge  meamrementi  of  White  River  near  Interior,  8.  Dak.,  during  the  year  endii 

Sept.  SO,  1916. 


Date. 

Madeby- 

Oage 

Dto. 
charge. 

Data. 

Uadaby- 

iS^t. 

Db. 
dart 

Nov.    3 

V.  H.  Spragna 

Feet. 
3.99 
3.9S 
4.18 

See../l. 
89 
134 

ao3 

Aug.  27 
Sept.  17 

E.  F.  Chandler 

net. 
3.68 
8.44 

atc.i 

Apr.  24 
June    0 

do 

do 

do 

Daily  diteharge,  in  tecemd-feet,  of  White  River  near  Interior,  8.  Dak.,  for  the  year  endir 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Uar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept 

1,020 
828 
462 
225 
170 

129 
117 
111 
HI 
111 

108 
105 
105 
105 
102 

S40 
1,100 
435 
265 
188 

153 
138 
136 
105 
135 

132 
120 
108 
99 

90 
90 

90 
81 

78 
76 
78 

75 
105 
111 
99 
90 

81 
78 
76 

137 
147 
309 
394 
329 

181 
164 
256 
266 
233 

214 
188 
167 
134 
114 

108 
121 
108 
134 
178 

137 
12i 
.      108 
108 
108 

108 

108 
108 
94 
137 



108 
167 
203 
167 
137 

108 
124 
81 
81 
77 

81 
81 
86 
193 
3.130 

968 
394 
210 
147 
140 

S.320 
4,760 
2,240 
2^920 
1,880 

1,360 
990 
660 
486 
330 
268 

210 
210 
248 
330 
288 

188 
288 
226 

188 
174 

560 
860 
926 
762 
795 

643 
439 
388 
310 
303 

4S3 
483 
486 
968 
1,100 

1,200 
860 
330 
248 
462 

220 

174 

167 
108 
137 

174 
610 
309 
124 
103 
114 
309 
229 
114 
86 

439 
1,820 
700 
210 
167 

94 

94 
167 
192 
134 

94 
81 
36 
30 
860 
872 

174 
.      167 
616 
210 
147 

114 

108 

86 

134 

228 

157 
103 
59 

77 
70 

60 
60 
42 
63 
330 

762 
288 
167 
108 
60 

42 
40 
69 
69 
69 
36 

8 

9 

10 

11 

12 

13 

14 

U 

:;:::::: 

206 

196 
192 
192 
170 
196 

310 
233 
368 
214 
181 

100 
147 
137 
114 
111 
81 

U 

17 

] 

18 

J 

19 

5 

20 

] 

21 

J 

22 

J 

23 

i 

94 

3 

at 

I 

at 

J 

27 

3 

28 

3 

39 

3 

30 

3 

81 
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MontUf'dueiuirge  of  White  River  near  Interior,  S.  Dak.,  for  the  year  ending  Sept.  SO,  1916. 


Mcntb. 


OdolMr 

NonotMrl-a. 
ItafdiU-n.... 
And. ^.»,. 

E^::::::::: 

Mr 


Discharge  In  second-feet. 

Maximum. 

MfnlintiTTi 

Mean. 

1,100 

90 

3S0 

111 

75 

85.6 

2flfl 

M 

177 

394 

94 

163 

5,330 

77 

86.1 

1,200 

174 

487 

1,830 

30 

2«9 

702 

36 

150 

42 

24 

29.0 

Run-off 
(total  in 
arre-feet). 


15,400 

2,210 

6,970 

9.700 

53,100 

29,000 

10,500 

9,230 

1,730 


WHITB  KlVXa  HXAK  WXST0TXH,8.  DAK. 

Location. — In  eoc.  33,  T.  3  S.,  R.  29  E.,  on  Rosebud  Indian  Reservation,  at  steel 
hi^way  bridge  2  miles  below  entrance  of  South  Fork,  12  miles  south  of  Murdo 
a  station  on  Chicago,  Mflwaukee  A  St.  Paul  Railway  about  2  miles  from  Westover 
in  Lyman  County. 

RBcosoe  AVAILABLE. — August  25, 1911,  to  September  30, 1016. 

Draikaob  area. — 7,850  square  miles. 

Gaob. — Chain  gage  on  highway  bridge  read  since  April  8,  1012.  Prior  to  that  date 
a  vertical  staS  in  several  sections,  located  about  40  rods  downstream;  datum  2.0 
feet  lower  than  that  of  present  gage.  An  auxiliary  staff  gage  fastened  to  down- 
sb«am  face  of  left  abutment,  at  same  datum  aa  chain  gage,  has  been  read  occa- 
sionally by  observer  since  August  18,  1913.  Gage  read  by  J.  E.  Rawhauser  to 
April  30, 1916,  and  by  £.  F.  Sterner  since  that  date. 

DiscHAROK  HEASOBEicENTS. — Made  from  highway  bridge  or  by  wading. 

Chajinei.  and  control.— Bed  comp>oeed  of  sand  and  firm  gravel ;  shifts. 

ExTKEXES  or  DiscHABQE. — Maximum  stage  reccMtled  during  year,  10.6  feet  May  26, 
1916  (discharge,  7,700  second-feet);  minimum  stage  recorded,  6.2  feet  Septem- 
ber 20  (dischiuge  80  second-feet). 

1911-1916:  Maximum  stage  recorded,  10.6  feet  May  26,  1016  (discharge,  7,700 
second-feet);  mimmiim  stage  recorded,  5.3  feet  November  11,  1912  (discharge, 
4  second-feet). 

Icz. — Stage-discharge  relation  seriously  affected  by  ice;  flow  not  computed. 

AocuRACT. — Sti^e-discharge  relation  not  permanent.  Gage  read  once  daily  to  half 
tenths.  Discharge  ascertained  by  shifting-control  method  except  November  8 
to  Decembo'  15,  for  which  it  was  determined  from  observer's  notes  and  weather 
records.     Records  fair. 

Dixharge  meaturementt  of  White  River  near  Westover,  S.  Dak.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

Oa«e 
Height. 

Dia- 
charge. 

Date. 

Made  by— 

h^t. 

Dis- 
charge. 

KOT      1 

V  H  SpragiM 

Feet. 
«.«8 
8.93 
7.29 

433 

Ml 

Aog.  26 
Sept.  1« 

E.  F.  Chandler 

Feet. 
7.04 
0.37 

"^^ 

Apr.  34 

(Jo. 

do 

9S 

do. 
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Daily  dudiarge,  in  ucond-fett,  of  Wkite  River  near  Watover,  S.  Dot.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1,750 
1,«10 
1,200 
1,200 
1,200 

740 
SIO 
412 
412 
300 

360 
312 
312 
312 
312 

312 
535 

2,740 
1,900 
X,900 

1,810 

1,200 

850 

440 

440 

440 
885 
3S5 
335 
335 
335 

835 
335 
335 
335 
335 

335 
290 

290 
290 
290 

290 
290 
290 
215 
215 

215 
215 
215 
215 
215 

215 
215 
215 
215 
215 

185 
185 
185 
185 
185 

185 

185 
185 
185 

leo 

ISO 
160 
160 
160 
140 

140 
140 
125 

no 

100 

2,680 
3,110 
5,220 
S,530 
3,110 

5,220 

4,aso 

3,310 
1,750 
1,470 

1,330 
1,070 
1,070 
1,070 

1,070 
940 
810 
690 
570 

570 
850 
740 
740 
740 

790 
1,010 
895 
895 
790 

740 
740 
850 
570 
570 

500 
500 
500 
500 
385 

3S5 
385 
385 
385 
335 
335 

335 
385 

386 
385 
440 

470 
535 
535 
535 
535 

535 

470 
470 
470 
412 

440 
385 

385 
335 
335 

335 
335 
385 

885 

385 

335 
335 
335 
335 
335 

335 
390 
290 
250 
290 

335 

290 

290 

'250 

250 

250 
250 
250 
290 
385 

3,110 

2,140 

1330 

850 

570 

570 
5,060 
3,650 

S'2S2 
7,090 

6,000 
8  210 
8390 
1,610 
1280 
1.180 

1,010 
790 
535 
535 
535 

470 
470 
470 
413 
470 

570 

950 

2,650 

2,300 

1,680 

1,400 
»E0 
1,330 
1,900 
1,070 

B50 
1,360 

950 
1,070 
1,300 

1,540 
1,680 
1,610 
1,610 
1300 

5T0 
4>0 
385 

335 
270 

250 
250 
215 
.270 
570 

300 
290 
290 
215 
200 

250 
3,560 

385 
2,060 
1,330 

895 
440 
335 
270 
232 

215 
360 
215 
232 
232 
200 

335 
840 
610 
412 
336 

250 
335 
312 
250 
215 

172 

172 
172 
150 
140 

132 
172 
172 

m 

160 

150 
610 
950 
695 
385 

270 
232 
300 
1<2 
160 
150 

140 

2 

140 

3 

132 

4 

117 

5 

100 

6 

no 

7 

las 

g 

las 

9 

95 

10 

95 

11 

100 

12        

93 

13 

90 

14 

90 

IS  

90 

la 

90 

17 

1« 

19  

go 
w 

(>0 

20 

so 

21 

X2 

22     

*.H) 

23 

ro 

24 

90 

25 

tts 

28 

95 

27 

9o 

28 

103 

29 

103 

30 

103 

31 

1 

Monthly  discharge  of  White  River  near  Weetover,  S.  Dai., /or  the  year  ending  Sept.  SO,  1916. 


Uonth. 


October 

November 

December  1-15. 
February  16-29. 
March 

iiS?::;;::::::: 

June 

July 

August 

September 


Discharge  in  second-feet. 


M^^Tfm^^m .    Minimum.      Mean. 


2,740 

335 

185 

5,220 

1,070 

535 

7,030 

2,660 

2,5«0 

950 

140 


312 
185 
100 
1,070 
335 
335 
250 
412 
200 
132 
80 


MS 

252 
153 

2,730 

638  . 

409 
1,650 
1,120 

482 

306 
99.3 


Run-ofT 
(total  in 
acre-feet). 


49,700 

lo.ono 
4,s;o 

75,xno 

39,200 
24,300 
95,300 
66,600 
29,600 
18.S00 
5,910 


SOUTH  FORK  OF  WHITX  BITBRI  HXAB  WXSTOVEK,  S.  DAK. 

Location.— At  southweot  comer  of  SE.  i  sec.  10,  T.  43  N.,  R.  28  W.,  at  C.  H.  Ken- 
dall's ranch,  on  Rosebud  Indian  Reservation,  2  miles  above  mouth  and  about 
4  miles  south  of  Westover,  in  Mellette  County. 

Dbainaoe  abea. — 1,590  square  miles. 

Recobds  available.— June  26, 1912,  to  September  30, 1916. 

Oaoe. — Overhanging  chain  gage  on  ri^t  bank,  6  rode  below  cable.  Prior  to  Sep- 
tember 18,  1913,  a  staff  gage  10  rods  below  cable  was  read  during  the  year.  In 
1912  a  staff  gage  30  rods  below  cable  was  read.    All  gages  referred  to  same  datum. 

DiscHABOB  MBA8UBEMENT8. — ^Made  from  Cable  ot  by  wading. 

Channel  and  contbol. — Bed  composed  of  gravel  and  sand;  shifts  occasionally. 

>  formerly  called  Little  White  River. 
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or  ZMSCBAKOB. — Mudmum  stage  recorded  during  year,  7.3  feet,  Febru- 
kTv-  IT,  1916  (stage  discharge  relation  seriously  affected  by  ice);  minimum  stage, 
1  40  feet  March  2  and  3. 

1912-1916:  Maximum  stage  rectHded,  2.75  feet,  April  7,  1915  (discharge,  2,789 
Kcood-feet);  minimum  stage  recorded,  1.95  feet,  October  21,  1914  (discharge,  2 J 
secood-teet).     Records  cover  open-water  season  only. 
:  I  —Sage-discharge  relation  seriously  affected  by  ice;  no  readings  December  16, 
r<15,  to  February  15,  1916. 

I%3i  insufficient  to  wairant  publication  of  discharge  records. 

'•jiiarjt  muavremenU  of  South  Fork  of  While  River  near  Westover,  S.  Dot.,  during 
the  year  ending  Sept.  SO,  1916. 


ya.           lladoby— 

Dto- 
cbarge. 

JMl,. 

Made  by— 

Oase 
height. 

Dis- 
charge. 

'■•».  1 .  V.  H.  Smme .  . . 

Ftet. 
2.29 
2.00 
2.03 

See.-ft. 
141 
225 
233 

Aug.  X 
Sept.  It 

B.F.Chandler 

do 

Fett. 
3.03 
3.01 

See.-ft. 
TO 

-■.-  S do 

.z.  i do 

65 

'■:li  jafi  ieiffkt,  in  feet.  South  Fork  of  White  River  near  Wettover,  S.  Dak.,  for  the  year 

ending  Sept.  SO,  1916. 


''»•- 

Oct. 

Nov. 

I>ec. 

Feb. 

Uar. 

Apr. 

Kay. 

June. 

July. 

Aug. 

Sept. 

2.03 

XOS 

3.3 

S.3 

X3 

S.3S 
S.35 

2.3 

2.S1 
2-3 

2.28 
2.29 
3.25 
3.25 
3.2S 

2.8 
3.3 

3.27 
3.27 
2. 35 

2-3S 
2  a 

3-1 
XI 
XI 
3.1 

1.45 

1.4 

1.4 

1.75 

XO 

X3 
X«5 

1.8 
1.8 
1.0 
1.9 
1.9S 

"'iVv,' 

XO 

■"xo" 

XO 
XO 
XO 
XO 
XOS 

■"x6" 

XO 

XOS 

XO 

XO 
1.96 

■"xo" 

XO 

xo 

XO 
XO 
XO 

XO 
XO 
XO 

XO 
1.98 

1.98 

"'i-is' 

XO 
XO 

XO 

"'xo" 

XOS 
XI 

XI 
XO 
XO 
2.6 
2.2 

........ 

XI 
3.0 
X3 

X2 
X4 
X2 
X3 

X6 
XS 
X3 
2.1 

X02 

XO 
XO 
XO 
XO 
XI 

X3 
XI 
XO 
X4 

XO 
XO 

"'xo" 

XOS 

XI 
X3 
XI 
XO 

X5 

X3 

X26 

X3 

X3 

X3 

XO 

XO 
XOS 

XOS 
X03 
XD 

XO 
XO 
XO 
XO 
XO 

"'i.'is' 

1.96 
1.95 
1.95 

X4 
X3 
XI 
XI 
XO 

"'I'm 

1.9 

1.95 
1.95 

1.9 

1.9 

1.96 

1.95 

XOS 

XO 

XO 
XO 
XO 

"'i.os' 

1.96 

"To" 

1.9 
1.9 

""xoi 

2.0 

XI 
2.1 
XI 
XI 
XI 

XI 
X3 
X3 
X4 
4.0 

i 

xo 

XO 
XO 

X3 
X3 

l.«5 

XO 

1.9 
1.9 

2.3     I       2-2 

8.3 
7.3 
i.5 
4.0 
4.0 

4.0 
4.0 
3:4 
3.0 
X8 

XOS 

1.05 

l.S 

1.8 

1.SS 

1.5 

1.8 

■■"i.'8" 

1.S5 

1.55 

1.6 

1.6 

1.55 

1.55 

. 

2  ■» 

3.28 

23 

1 

2.2 
2.2 

1.9 
1.9 

1.95 

1.95 

....... 

X9 

XS 
X3 

""x6" 

XO 
XO 

"xo" 

XO 
XO 

xo 

1.0 
1.9 

1.0 

- 

2  3 
2.3 

...      2.3 

2-3 
2-3 
2-3 
2.3 

2.5 
2-5 
2.5 

2.4 
2-4 
2-3 

1.95 

XO 

XO 

XO 
XO 
XO 

XO 

\ 

2.3 

-.-        2-3 

!  ..""i's" 

.   .1       2-28 
2.2S 

2.3 

2.3 
2.3 
2.1 
2.1 
2.13 

XO 

XO 
2.0 

-• 

X4 
XO 

1.65 
1.65 
1.7 
1.8 

""2.03 
2.0 

X2 

1 :        1 

PUiiTTE  RIVER  BASnr. 
irOKTH  FI.ATTX  KlVXa  RXAK  irOBTHQATS,  COLO.; 

-  <  inoir. — ^In  sec.  11,  T.  11 N.,  R.  80  W.,  at  highway  bridge  on  Interstate  highway, 
6  miles  south  of  Colivado-Wyoming  line  and  6  miles  northwest  of  Northgate,  in 
Jackaan  County.  Three  small  tributaries — Camp,  Threemile,  and  Sixmile 
creeks — enter  North  Flatte  River  between  station  and  State  Una.  These  streams 
have  v«ry  little  flow  except  spring  run-off. 

''ZAixAGB  ABKA. — 1,440  squafo  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 
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Rbcobds  available. — ^May  23,  1915,  to  September  30,  1916. 

6aoe. — Vertical  8ta£F  at  downstream  side  of  center  pier  of  bridge;  read  by  Mn.  H.  L 

McCaaland. 
IhscHABOE  MKA8UBEMENTS.— Made  from  tTTO-flpan  bridge  or  by  wading. 
Channel  and  control. — ^Bed  composed  of  sand,  gravel,  and  small  boulders.    Con' 

trol  200  feet  downstream  at  small  rapids,  which  shift  slightly.    Banks  not  subjeci 

to  overflow. 
ExTRKKES  OP  DI8CHABOB. — Maximum  stage  recorded  during  year,  3.7  feet,  at  5  p.  m 

June  19  (discharge,  approximately  2,100  second-feet);  minimum  discharge  occun 

during  winter  months. 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
DiVEBfiiONS. — There  are  court  decrees  for  diversion  of  3,060  second-feet  from  th( 

N<xtb.  Platte  and  tributaries  in  Colorado.    During  1916  Michigan  ditch  diverted 

0,600  acre-feet  from  a  tributary  of  the  North  Platte  to  the  Cache  laPoudre  drainage 
Rboulation.— None. 
AccuRACT. — Stage-discharge  relation  not  permanent  but  shifting  between  very  nar' 

row  limits.    Rating  curve  well  defined  between  200  and  1,600  second-feet.    6ag« 

read  to  quarter  tenths  twice  daily.    Daily  discharge  ascertained  by  applying 

mean  daily  gage  height  to  rating  table.    Records  fflccellent. 

Ditcharge  measuremenU  of  North  Platte  River  near  Norlhgate,  Colo.,  during  the  yeai 

ending  Sept.  30, 1916. 


Date. 

Madeby- 

l^t 
Migllt. 

Dis- 

May  13 

H.  K  Smith 

Act. 
S.23 
8.00 

2.  at 

iTsa 

1.3S( 

June  10 

B.  H.  Flstdier 

Aug.  15 

H  K  Smith 

S! 

DaHy  ditdiarge,  in  leami-feet,  of  North  Platte  near  Northgate,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
3. 
3. 
*.. 

5. 

«. 

7., 
8., 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

IS.. 
17. 
18. 
19. 
20. 

21. 
22. 
23.. 
24. 
25.. 

25.. 
27. 
28.. 
29. 
30.. 
31.. 


179 
164 
164 
164 
206 

216 
206 
179 
175 
179 

175 
206 

221 
206 
221 

2S7 
326 
320 
2*2 
246 

235 
211 
301 
197 
187 

179 
175 
179 
171 
175 
168 


160 
US 
153 
160 
UO 

160 
153 
179 
197 
18t 

197 
221 


640 

898 

1,040 

995 

805 

TOO 

850 
808 
945 
1,040 
808 

418 
640 

no 

945 
1,150 

1,820 
1,500 
1,740 
1,740 
1,740 


1,200 
995 

1,040 
850 
808 

1,040 
1,360 
1,380 
1,820 
1,860 

1,980 
1,740 
1,440 

1,500 
1,500 

1,320 

1,200 

1,040 

898 

808 

1,200 

1,440 

1,500 

1,150 

806 

805 

898 
806 
8B8 
945 
1,040 


1,100 
1,150 
1,100 
1,100 
1.200 

1,260 
1,320 
1,200 
1,200 
1,380 

1,620 
1,860 
1,740 
1,860 
1,860 

1,860 
1,860 
1,980 
1,980 
1,980 

1,880 
1,740 
1,880 
1,150 
1,150 
1,150 
1,150 
1,150 
1,150 
1,100 


1,040 
995 
945 
888 
805 

719 
719 
«78 
C78 
780 

898 
760 
640 
603 
602 

678 
603 
602 

602 
567 

532 
500 
468 
488 

881 

408 
468 
532 
003 
678 
719 


n9 

67S 
678 
678 
719 
TOO 


850 
850 

860 
850 
898 
898 
533 

800 
500 

468 
408 
381 

852 
852 
824 
298 


218 
293 


853 


321 

2a 
2N 
25( 

34< 

2» 
341 
221 
35! 

531 
63! 
46) 
4a 
324 

321 
20! 

m 

361 

2S( 

24( 
241 
34< 
26! 

as( 

28t 
3Si 
2» 

28! 
2X! 


KoTK.-:8biIUiig«ontrol  metluid  used  Oct.  1  to  Nor.  13. 
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':'  ..''.i>  ditAiirge  of  North  Platte  River  near  Northgate,  Colo.,  for  the  year  ending  Sept. 

SO,  1916. 


Hontb. 

Discharge  In  second-feet. 

Run-off 

(total  in 

acre-feet). 

Minunnm. 

Mean. 

336 

221 

1,740 

1,080 

1,080 

1,040 

808 

$32 

154 
152 
640 
805 
1,100 
381 
203 
241 

205 

.     173 

1,050 

1,200 

1,450 

683 

563 

307 

12,800 
4,120 
43,700 
73,800 
86,300 
40,700 
34,600 

rr  l-LI.. 

-    .>-*> 

-.     -aiw ; 

18,300 

VORTH  PIJITTB  RIVBR  AT  SAKATOOA,  WTO. 

1 VAT103I. — At  highway  bridge  at  Saratoga,  in  Carbon  County.    Nearest  tributary, 

Spring  Creek,  enters  2  miles  above. 
T<LiKAfiB  ASBA. — 2, 880  equare  milee  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
?.r-0Biis  avahablb. — June  9,  1903,  to  October  31,  1906;  April  1  to  December  17, 

1-^;  April  27,  1911,  to  October  31,  1912;  April  1,  1915,  to  September  30,  1916. 

State  engiiieer  maintained  station  at  this  point  daring  1913  and  1914. 
'u  z  — Cbain  gage  on  upstream  side  of  bridge;  read  by  Miss  Nora  Doggett.    Gage 

prior  to  1911  was  vertical  staff  100  yards  below  bridge.    Relation  between  datum 

U  gages  not  detraroined. 
:  .  9ABCB  MSAsiraEicBNTs. — Made  from  two-span  highway  bridge  or  by  wading  near 

rnatnH« 
3XVSH,  A!n>  CONTROL. — ^Bed  composed  of  coarse  gravel  and  small  boulders.    Con- 
trol at  rapids  500  feet  downstream;  fairly  permanent.    Banks  not  subject  to 


or  DiacHARGB. — Maximum  stage  recorded  during  year,  7.3  feet  at  7:45 

a.  m.  May  10  (discharge,  6,060  second-feet);  minimum  discharge  during  winter 

mtrntha  estimated  at  192  second-feet  January  12  and  17. 
'.'E— SCige  discharge  relation  seriously  affected  by  ice;  flow  estimated  from  dis- 

chaige  measurements,  observer's  notes,  and  weather  records. 
.'rcBSKMrs. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  83 

ascond-feet  from  the  North  Platte,  between  Saratoga  and  State  line,  and  934 

Koond-feet  from  tributaries  entering  above. 
LBCiATioif. — None. 

r. — Stage-discharge  relation  not  permanent,  but  shifts  between  very  narrow 


looita.  Bating  curve  used  before  February  20  well  defined;  curve  used  after 
February  20  well  defined  between  160  and  6,600  second-feet.  Gage  read  to  hun- 
dredths twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
bsigfat  to  rating  table.  Records  excellent,  except  those  for  winter  period,  wiiich 
are  fair. 

'  jskrae  •mtaauremitntt  of  North  Platte  River  at  Saratoga,  Wt/o.,  during  the  year  ending 

Sept.  SO,  1916. 


:«t.              Itadeby- 

^^u 

Dis- 
diaife. 

Date. 

Madeby- 

bei^t. 

Dis- 
chaiSB. 

■>     <  !  D   TT    Vbtt<4ifir 

Fat. 
4.08 
14.40 
•4.U 

3.  as 

340 
3SB 
313 

May  11.. 
June  8.. 
Aus.13.. 

H.  E.  Smith 

Fea. 
7.08 
8.61 
4.73 

5,360 

R.H.  Fletcher 

4,3S0 

»  do - 

H.K.  Smith 

880 

a  stagB-dbcbarge  relation  aflected  by  Ice. 
7j2t4  • — 1 9 — wsp  436 12 
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Dcdly  ditcharge,  in  tecond-fett,  of  North  PlaUe  River  at  Saratoga,  Wyo.Jor  the  year  endingr 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

455 
425 
395 
395 
455 

455 
45.5 
443 
419 
413 

431 
455 

4.'i5 
488 
455 

520 
520 
555 
555 
520 

520 
620 
520 
520 

488 

431 
413 
425 
407 
407 
407 

365 
335 
33.5 
205 
335 

335 

3a5 
413 
407 
455 

437 
359 
305 
285 
242 

371 
35! 
419 
431 
431 

425 
455 
443 
488 
395 

455 
453 
413 
347 
379 

407 
371 
371 
395 
413 

401 
419 
407 
379 
413 

347 
335 
347 
353 
365 

335 
215 
238 
215 
310 

365 
365 
320 
2S5 
246 

245 

285 
245 
238 
238 
238 

238 
238 
238 
238 
23S 

238 
238 
238 
210 
210 

210 
193 
210 
245 
245 

228 
192 
210 
228 
245 

215 
215 

265 
265 
265 

265 
265 
265 
285 
285 
285 

310 
310 
310 
310 
310 

310 
310 
310 
310 
310 

310 
310 
310 
310 
310 

310 

310 
310 
310 
310 

320 
310 
345 
345 
330 

315 
330 
300 
340 

300 
345 
300 
315 
310 

540 
470 
470 
398 
605 

575 
575 
690 
6.50 
610 

610 
650 
870 
970 
1,700 

2,890 
2.  .500 
2,  .500 
2,310 
1,540 

1.3.30 
1,3;)0 
1,200 
1,400 
1,260 
970 

870 
920 
920 

870 

2,690 
2,  ,500 
2,220 
2,220 

4,490 
4.240 
3,990 
4,490 
4,740 

4,740 
4,240 
4,240 
4,490 
5,000 

5,790 
5,790 
5,790 
6,260 
5,520 

5,000 
5,260 
5,260 
5,520 
5,790 

4,740 
4,490 
3,7W 
3,300 
2,890 

2,890 
2,890 
2,690 
2.690 
2,690 

2,500 
2,310 
2,130 
1,9,50 
1,780 

1,620 
1,470 
1,330 
l,2!i0 
1,330 

1,470 
1,540 
1,260 
1,140 
1,140 

1,080 
970 
970 
970 

1,020 

870 
735 
690 
650 
650 

6,50 
575 
690 
735 
920 
920 

870 
870 
920 
920 
920 

1,080 

I.OkO 

1,0.S0 

970 

970 

920 
823 
825 
870 
825 

780 
780 
735 
6,50 
610 

640 
640 

470 

356 

380 
410 
380 
440 
470 
690 

650 

2 

610 

3 

540 

4..  .  . 

SOS 

5 

920     2,500 
690     3,300 

540 

6 

440 

7 

650 
575 
470 
610 

970 
1,.3.30 
1,470 
1.400 
1,400 

1.470 

1,330 
1.170 
1,620 
1,700 

1,400 
1,200 
1,400 
1,700 
2,040 

2,  ,500 
2,890 

3,  .300 
3,7.50 
3,300 

3,990 
4,490 
5,260 
5,790 

5,260 
5,000 
4,740 
4,240 
3,750 

3,300 
2,890 
2,  (i!K) 

2,  .500 
2,S90 

3,750 
3,7,50 

3,  ,520 
3,300 
3,300 

3,090 
2,890 
3,300 
3,520 
3,750 
4,240 

440 

S 

440 

8 

440 

10 

540 

11 

57.5 

12 

690 

13 

690 

11 

610 

IS 

510 

le 

605 

17 

470 

18 

440 

19 

20 

21 

22 

410 
410 

410 
410 

23 

410 

S4    

410 

35 

650 

26 

610 

27 

875 

28 

540 

29 

470 

30 

470 

31 

Note.— Stage-dlschanjerelation  affected  by  ice  Dec.  12, 13, 16-19,  and  Dec.  25  to  Feb.  20;  discbarge  record 
based  on  daily  gaga  heights,  discharge  measurements,  observer's  notes,  and  weather  records. 

Monthly  ditcharge  of  North  Platu  River  at  Saratoga,  Wyo.,for  the  year  ending  Sept.  SO, 

1916. 


Uonth. 

Discharge  In  second-feet. 

Rnn-ofl 
(toul  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

October 

655 

488 

419 

286 

350 

2,890 

3,760 

6,790 

6,790 

3,600 

1,080 

«80 

395 
342 
238 
192 
300 
300 
470 
2,220 
2,690 
678 
356 
410 

462 

382 

328 

241 

317 

1,000 

1,600 

3,570 

4,422 

1,200 

728 

515 

28,400 

22,700 

20,300 

14,800 

Fobmarv 

18,200 

If  arch 

«1,600 

Anrll  

89,300 

1^:":::::::::::::::::::::::::::::::;:::::::::::::.::. 

220,000 

jyjie    

263,000 

July 

73,800 

44,800 

30,600 

6,730 

192 

1,220 

887,000 

ITOBTH  PLATTX  BI7SB  ABOVX  PATHFIHDER,  WTO. 

Location. — In  sec.  27,  T.  26  N.,  R.  84  W.,  900  feet  below  mouth  of  Lost  Creek  and 
three-quartere  of  a  mile  below  mouth  of  Black  Canyon,  in  Carbon  County. 
Backwater  from  Pathfinder  reservoir  reaches  within  2^  miles  of  station. 

Drainaoe  area. — 7,410  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available. — October  7,  1913,  to  September  30,  1916. 

Gaoe. — Friez  water-stage  recorder  on  right  bank  900  feet  below  Lost  Creek. 

DiscHAROB  MEASUREMENTS. — ^Mftde  from  cable  at  gage. 
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z.t-vvEL  Am  coNTBOi.. — Bed  composed  of  small  boulders.  Gage  at  lower  end  of 
pool  600  feet  long.  Control  at  the  rapids;  practically  permanent.  Banks  high 
aod  not  enbject  to  overflow. 

Ittkexcs  of  DiacHABOK. — MaTimiim  stage  during  year,  from  water-stage  recorder, 
3  97  feet  from  6  to  9  a.  m.  June  14  (discharge,  6,360  second-feet);  minimum 
•iiscfaaige  occora  during  winter. 

!t.— Sagn  itirwhargo  relation  seriously  affected  by  ice;  observations  discontinued 
cozing  winter. 

liTiEBsioxs. — Prior  to  December  31, 1916,  there  were  adjudicated  diversions  of  84 
«eooDd-f eeA  from  North  Platte  River  between  Saratoga  and  the  station  above 
f^thfioder  aod  diveniona  of  1,270  second-feet  from  intervening  tributaries. 

?.i  -TLkTioii. — ^None. 

ircraACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  between  400  and  6,500  second-feet.  Operation  of  water-stage  recorder 
satisfactory  except  for  short  periods  as  shown  by  footnote  to  daily-dischaige 
table.  Daily  dischaige  ascertained  by  applying  to  the  rating  table  mean  daily 
^ige  height  determined  by  inspecting  gage-height  graph.    Records  excellent. 

meoMuremenU  of  North  Platte  River  abov*  Pathfinder,  Wyo.,  during  the  year 
ending  Sept.  30, 1916. 


:•««. 

Vadoby— 

hci^t. 

Db- 
chaige. 

Date. 

Madoby- 

Oage 
b^t. 

Dis- 
cbaige. 

»•   :-> 

R.  H    Fletcher 

flat. 
1.18 
S.80 
3.U 

5,880 
8,860 

Jane  20 
Aug.  13 

H.  K.  Smith 

rett. 

3.80 
1.70 

Ste.-ft. 
fi,«60 
1,050 

1.5     IJ 

do 

,40 

W.  B.  King 

• 

■  Vy  diaeharge,  in  teoimd-feet,  of  North  Platte  River  above  Pathfinder,  Wyo.,  for  the  year 

ending  Sept.  SO,  1916. 


ov- 

Oct. 

Nov. 

Dec 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

820 
7S0 
702 
657 
606 

566 

U3 

529 
S22 
515 

515 
515 
515 
523 
650 

508 
614 
648 
6S7 
684 

603 
675 
648 
630 
606 

508 
583 
538 
520 
515 
501 

487 
484 

487 
473 
466 

466 
466 

466 
480 
515 

480 
487 
265 
350 
303 

338 
386 
522 
536 
536 

500 
857 
600 
675 
558 

404 
338 
344 
603 
520 

566 

558 
582 
623 
500 

520 
536 

615 
601 
515 

601 
608 
424 
445 
466 

473 
431 



1,210 
1,380 
1,490 
1,630 
1,780 

1,930 
1,540 
1,600 
1,700 
3,000 

3,030 
8,940 
3,860 
3,250 
3,230 

3,760 
3,170 
1,030 
1,900 
1,950 
3,000 

1,680 
1,600 
1,540 
1,470 
1,440 

1,440 
1,410 
1,310 
1,210 
1,080 

1,180 
1,470 
1,730 
3,060 
2,110 

1,990 
1,960 
3,000 
2,080 
3,340 

2,320 
3,130 
1,880 
1,860 
3,130 

3,560 

3,950 
3,420 
3,860 
4,110 

3,800 
3,180 
2,840 
2,620 
2,620 

3,960 
3,420 
4,320 
6,040 
6,710 

6,060 
6,880 
6,710 
6,370 
5,040 

4,640 
4,170 
8,800 
8,470 
3,370 

3,400 
8,890 
4,060 
4,140 
3,890 

3,750 
3,600 
3,420 
8,500 
3,620 
3,860 

4,380 
4,770 
4,770 
4,800 
4,870 

5,200 
5,200 
5,040 
4,770 
4,740 

5,370 

6,880 
6,080 
6,230 
6,880 

5,880 
5,710 
5,710 
5,710 
5,710 

5,540 
5,040 
4,770 
4,080 
8,620 

3,250 
2,970 
2,840 
2,730 
2,600 

2,560 
2,440 
2,280 
2,190 
2,040 

1,880 
1,730 
1,650 
1,650 
1,580 

1,620 
1,580 
1,600 
1,520 
1,360 

1,280 
1,210 
1,180 
1,130 
1,080 

1,050 

1,030 

970 

920 

875 

820 

800 
770 
770 
950 
1,000 

1,120 

1,200 
1,300 
1,400 
1,480 

l.S.* 
1,600 
1,.W0 
1,350 
1,200 

1,100 

l.OJO 

1,030 

920 

860 

910 
910 
830 
770 
720 

1,080 
730 
630 
590 
536 

404 
466 
445 
438 
480 
1,120 

954 

943 

1 _....... 

740 
639 

590 

.  

643 

601 





648 

614 
740 

684 

740 

720 

., 

648 

590 
543 



508 

/         : 

! 

466 

- 

452 

- 

431 

ii...  v.'..'..y.'. 

y                  

459 
473 

560 

693 

>                  .   ... 

657 

s :  :':':::::-::... 

598 

566 

N'OTB.— Dtacbam  Kar.  13-1 
Kiaim  wltn 


15,  Apr.  11, 12,  37,  28,  Usy  1-5,  July  30  to  Aug.  4,  and  Aug.  6-11  estimated 
lecordi  of  dJsdiarge  at  Saratoga. 
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Monthly  diicharge  of  North  Platte  River  above  Pathfinder,  Wyo.,  for  the  year  ertdin 

Sept.  SO,  1916. 


Uonth. 


Dtechargeln  second-feet. 


Ifnlrtiw^tm 


IClnlmom, 


KeBn. 


Run-off 

(total  in 

scre-Ieet ) 


October 

November 

December  1-17 
ICarcb  11-31... 

April 

iSy 

June 

July 

Angnst 

September — 


820 

<XB 

«22 

3,  MO 

4,110 

6,080 

6,230 

2,S«0 

1,600 

964 


SOI 

265 

424 

1,210 

1,080 

2,620 

2,600 

770 

438 

431 


£08 

485 

515 

2,200 

2,010 

4,030 

4,800 

1,400 

062 

608 


30,  8C 

28,90 

17,40 

91,60 

120,00 

24«,  00 

286,00 

86,  lO 

59,20 

36,  an 


NOXTH  PLATTB  RIVER  AT  PATErmnR,  WTO. 

Location. — In  sec.  24,  T.  29  N.,  R.  84  W.,  one-qtiarter  mile  below  PatMnder  dam 
and  one-third  mile  below  old  poet  oflSce  of  Pathfinder,  in  Natrona  County.  Near- 
est tributary,  Canyon  Creek,  enters  2  miles  above,  in  the  reservoir. 

Dbainaob  area. — 10,700  square  milee  (measured  on  base  map  of  Wyoming;  scale 
1:500,000). 

Records  availablb. — May  9,  1905,  to  September  30, 1916. 

Gage. — Chain  gage  on  left  bank  one-fourth  mile  below  Pathfinder  dam;  read  by 
J.  C.  Austin. 

Discharge  measurements. — ^Made  from  cable  50  feet  upstream  from  gage. 

Channel  and  control. — ^No  information. 

Extremes  of  discharge. — ^No  data. 

Winter  flow. — Stage<lischarge  relation  not  seriously  affected  by  ice. 

Dtversions. — Prior  to  December  31, 1916,  there  were  adjudicated  diversions  of  371 
second-feet  from  tributaries  entering  the  North  Platte  between  the  station  above 
Pathfinder  and  this  station.  Near  Whalen,  150  miles  below,  the  water  from  Path- 
finder reservoir  is  diverted  by  the  Interstate  Canal  and  used  to  irrigate  land  in 
Nebraska  and  Wyoming. 

Regulation.— The  Pathfinder  Dam  forms  a  resorvoir  1,025,000  acre-feet  in  capacity 
and  materially  changes  the  natural  run-oS  of  the  river. 

Cooperation.— Records  furnished  by  United  States  Reclamation  Service. 
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Dai^  dMuxrge,  m  tectmd-feet,  of  North  PlatU  River  at  Pathfinder,  Wyo.  ,for  the  year  ending 

Sept.  SO,  1916. 


W- 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S 

5 

5 

10 

10 

10 

10 

1,000 

4,300 

5,020 

4,550 

5 

5 

5 

10 

10 

10 

10 

1,900 

4,340 

4.9SO 

4,400 

5 

5 

5 

10 

10 

10 

10 

2,000 

3,330 

5,020 

4,570 

5 

5 

5 

10 

10 

10 

10 

2,000 

4,490 

5,3« 

4,430 

5 

5 

5 

10 

10 

10 

to 

2,000 

4,300 

5,410 

4,350 

S 

5 

S 

10 

10 

10 

10 

2,000 

4,300 

6,410 

4,600 

5 

5 

S 

10 

10 

to 

10 

2,000 

4,300 

5,410 

4,801) 

5 

S 

5 

10 

10 

to 

10 

2,030 

4,300 

6,410 

4,5<i0 

5 

S 

10 

10 

10 

10 

2,060 

4,350 

6,700 

4,730 

5 

8 

10 

to 

10 

10 

2,440 

4,300 

5,720 

4,600 

5 

5 

10 

10 

10 

10 

3,420 

4,880 

5,720 

4,860 

5 

S 

to 

10 

10 

10 

3,090 

5,020 

6,720 

4,430 

5 

S 

10 

10 

10 

10 

2,910 

5,080 

5,490 

4,600 

S 

6 

10 

10 

10 

10 

4,280 

5,640 

5,410 

4,000 

5 

5 

10 

10 

10 

to 

4,260 

5,120 

5,460 

4,010 

5 

S 

10 

10 

10 

10 

4,260 

5,030 

5,470 

3,400 

5 

5 

10 

10 

to 

to 

4,280 

5,030 

5,470 

3,460 

5 

5 

10 

to 

10 

10 

4,140 

5,020 

6,450 

3,580 

5 

5 

10 

10 

10 

to 

3,7SO 

5,020 

5,470 

3,860 

5 

S 

10 

10 

10 

10 

4,340 

6,030 

4,790 

3,370 

5 

5 

10 

10 

10 

10 

4,340 

4,980 

4,650 

3,350 

5 

S 

10 

10 

10 

10 

4,340 

4,360 

4,530 

3,330 

S 

5 

10 

10 

10 

to 

4,  .180 

3,610 

4,640 

3,660 

S 

5 

10 

10 

10 

10 

4,300 

4,060 

4,430 

3,360 

S 

5 

10 

10 

10 

10 

4,300 

4,060 

4,470 

3,400 

S 

5 

10 

10 

10 

MM 

4,300 

4,060 

4,470 

3,300 

S 

5 

10 

10 

10 

1,000 

4,300 

4,780 

4,290 

3,300 

5 

S 

5 

10 

10 

to 

1,000 

4,300 

5,020 

3,970 

3,140 

5 

5 

5 

10 

10 

10 

1,000 

4,300 

6,080 

4,020 

3,300 

5 

5 

5 

10 

10 

1,000 

4,300 

6,060 

3,950 

2,140 

90 

6 

10 

190 

4,220 

3,910 

3,060 

Sept. 


1. 
J. 
3. 
4. 
i. 

«. 

s. 
». 
t). 

n. 

12. 

11. 

14. 
15. 

U. 

i; 

LS. 

». 

». 

a. 

33. 

» 

H. 

s. 

3t. 

r. 
». 
a. 

X. 
91. 


2,130 
2,750 
2,970 
2,540 
2,200 

2,170 

2,260 
2,  VO 
2,  MO 
2,200 

2,200 
2,200 
1,790 

i,mo 

1,900 

2,030 

1,900 
1.840 
1,660 
1,760 

l.S.W 
1,660 
1,620 
1,090 
1,660 

1,660 

1,760 

1,760 

1,300 

750 


Monthly  diieharge  of  North  Platte  River  at  Pathfinder,  Wyo.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-teet). 

Maximum. 

Vlnlmitm 

Mean. 

October...                ...           

90 
6 
6 

10 

to 

160 
1,000 
4,660 
5,640 
6,730 
4,860 
2,970 

5 

5 

6 

10 

10 

10 

10 

1,000 

3,330 

3,910 

2,060 

750 

7.7 

5 

5 

to 

10 

14.5 
166 
3,380 
4,610 
6,000 
3,870 
1,950 

474 

KoTtmber 

298 

D«t«mb«                        

307 

615 

Fsbnaiy 

675 

ifart!7v::::::::::::::::::::;:;;;:::::::;::;;::;;::::: 

892 

Ajril 

9,820 

Ifc..; 

308,000 

imie :. :     : :..: 

374,000 

July 

307,000 

238,000 

8q)t«nber 

116,000 

6,720 

6 

1,590 

1,160,000 

KoTE.— Figures  changed  slightly  to  oonform  to  computation  roles  of  United  States  Oeologlcal  Survey. 
HOBTH  PLATTX  STTXH  AKO  IKTEKSTATE  CAITAI.  AT  WHAUUT,  WTO. 

WiTiON. — In  sec.  11,  T.  26  N.,  R.  65  W.,  at  head  of  Interstate  canal  at  Whalen,  in 
Goshen  County.  Nearest  Important  tributary  is  Cottonwood  Canyon  Creek,  an 
intermittent  stream  which  enters  1}  miles  below. 

DsAisAOB  AREA. — 16,300  sqiutfe  miles  (measured  on  base  map  of  Wyoming;  scale 
1: 500,000). 
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SURFACE  WATER  SUPPLY,  1916,  PART  VI. 


Records  avaiiable. — May  1,  1909,  to  September  30,  1916.  Records  represent  th 
discharge  passing  the  overfall  weir  at  Whalen  and  also  that  passing  the  head  gate 
of  canal,  which  are  just  above  Whalen  weir. 

6aoe. — ^Vertical  stafi,  zero  at  weir  crest,  is  used  to  determine  the  flow  over  the  weii 
discharge  being  computed  by  a  wfox  formula;  flow  through  the  four  sluice  gate 
in  the  dam,  also  computed.  In  the  river,  75  feet  downstream  from  the  weir  gagi 
is  a  second  gage,  zero  of  which  is  10  feet  below  that  of  the  weir  gage;  second  gag< 
is  used  Only  in  computing  the  discharge  through  the  gates  when  the  openings  an 
submerged.  Discharge  through  the  head  gates  of  the  canal  is  computed  from  thi 
nine  gate  openings.  A  vertical  staff  in  the  canal,  1,000  feet  below  the  head  gates 
is  used  in  computing  the  discharge  when  the  head  gate  openings  are  submerged. 

DiscHAEQE  MEASUREiCEKTs. — ^Mado  from  cable  1  mile  below  weir,  in  order  to  checl 
the  coefficients  used  in  the  discharge  computations. 

DiVEBBiQNS. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  fron 
North  Platte  River  of  88  second-feet  between  the  Pathfinder  reservoir  and  th< 
gaging  station  at  Whalen,  exclusive  of  the  diversion  by  United  States  Reclamar 
tion  Service.  Between  Whalen  and  the  State  line  there  are  adjudicated  diver- 
sions of  240  second-feet. 

Regulation. — ^Records  show  chiefly  the  effect  of  the  Pathfinder  reservoir,  whicl 
stores  water  for  use  in  the  Interotate  canal. 

Cooperation. — Records  furnished  by  United  States  Reclamatiop  Service. 

Daily  discharge,  in  second-fut,  of  North  Platte  River  and  Interttate  canal  at  Whalen,  Wyo. , 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Deo. 

Ian. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

1.... 

2,580 

475 

3sr 

151 

101 

186 

822 

1,990 

4,470 

4,410 

4,030 

2,840 

2.... 

1,970 

465 

•a< 

169 

98 

150 

703 

2,040 

4,290 

4,480 

3,920 

2,360 

3.... 

1,380 

448 

280 

187 

100 

167 

726 

1,920 

4,370 

4,480 

4,390 

3,280 

4.... 

1,100 

448 

430 

184 

lOO 

214 

775 

1,910 

4,280 

4^640 

4  280 

2,470 

6.... 

857 

440 

442 

209 

103 

349 

972 

2,630 

3,690 

4,620 

4,440 

2,800 

6.... 

890 

448 

450 

192 

103 

336 

820 

2,610 

4,250 

4,770 

4,320 

2,750 

7.... 

835 

455 

496 

187 

104 

488 

804 

2,570 

4,150 

4,770 

4,530 

2,480 

8.... 

798 

425 

620 

186 

109 

230 

758 

2,670 

4,150 

4,780 

4,600 

2,190 

0.... 

68.3 

418 

416 

191 

109 

229 

673 

2,700 

4,050 

4,900 

4,720 

2,090 

10.... 

650 

408 

423 

196 

111 

231 

600 

2,690 

4,060 

4,900 

4,430 

2,130 

n.... 

640 

430 

665 

204 

124 

390 

858 

2,720 

4,080 

5,180 

4,600 

2,120 

12.... 

806 

425 

450 

166 

143 

337 

703 

2,810 

4,000 

5,250 

4,520 

2,070 

13.... 

685 

385 

390 

126 

162 

288 

959 

3,040 

4,600 

6,580 

4,680 

2,060 

14.... 

565 

370 

215 

130 

206 

300 

1,360 

3,480 

4,680 

4,850 

4,600 

1,860 

16.... 

sao 

385 

216 

131 

271 

878 

1,410 

3,620 

4,630 

5,080 

4,640 

2,240 

18.... 

6% 

365 

94 

m 

285 

444 

1,400 

4,400 

6,130 

5,120 

4,520 

1,810 

17.... 

600 

350 

138 

104 

326 

490 

1,380 

4,440 

4^840 

5,150 

3,960 

1,870 

18.... 

800 

410 

81 

108 

397 

462 

1,600 

4,480 

4,640 

6,120 

3,600 

1,990 

19.... 

755 

530 

158 

108 

493 

460 

1,570 

4,530 

4,680 

4,990 

3,490 

2,120 

20.... 

765 

445 

147 

110 

401 

378 

1,570 

4,430 

4,740 

4,940 

3,470 

2,020 

a,... 

6fl0 

546 

167 

112 

551 

325 

1,650 

4,150 

4,690 

5,030 

3,540 

1,970 

22.... 

665 

470 

197 

106 

602 

430 

1,650 

4,690 

4,640 

4,520 

3,420 

1,760 

23.... 

610 

446 

226 

112 

697 

620 

1,610 

6,140 

4,670 

4,340 

3,430 

1,820 

24.... 

580 

390 

230 

122 

766 

too 

1,650 

6,110 

4,080 

4,860 

3,370 

1,930 

26.... 

600 

366 

236 

123 

734 

870 

1,680 

6,110 

3,700 

4,810 

3)600 

i;780 

26.... 

562 

451 

214 

124 

668 

884 

1,500 

4,860 

3,900 

4,610 

3,540 

1,890 

27.... 

667 

373 

147 

118 

493 

814 

1,480 

4,770 

3,840 

4,830 

4,130 

1,730 

28.... 

520 

382 

135 

110 

285 

612 

1,390 

4,700 

3,840 

4,950 

3,400 

1,SOO 

».... 

£06 

160 

76 

106 

208 

721 

1,340 

4,610 

4  220 

4,710 

3,340 

1,870 

30.... 

500 

276 

92 

99 

744 

1,780 

4,600 

4,410 

4,580 

3,240 

1  730 

31.... 

497 

80 

100 

853 

4,600 

4,240 

3,240 
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JT  JUf  tHK^arye  of  North  PlatU  River  and  IntenlaU  eanal  at  Whalen,  Wyo.,  for  the 

year  ending  Sept.  SO,  1916. 


Konth. 


Discharge  in  second-feet. 


\TftT<TTiwTn    Klnlmuxn.      Mean. 


Run-off 

(total  In 
acre-Ieet). 


-r-s«r... 

>   'B'Mr 

jrr.. 
-  -  Jij 

y^— 

-ri_... 

L.T 

*jp 

i-X.'.'. 

a 

Tbejvar. 


2,560 
Mi 
US 

209 
7» 
884 
1,780 
fi,140 
0,130 
5,S80 
4,720 
2,840 


497 
150 

ei 

99 
98 
ISO 

es8 

1,910 
3,«90 
4,240 
S,240 
1,670 


792 

412 

268 

141 

304 

4S3 

1,180 

3,670 

4,320 

4,800 

3,990 

2,080 


48,700 

24,500 

16,500 

8,670 

17,500 

27,900 

70,200 

226,000 

257,000 

295,000 

245,000 

124,000 


S,i8S 


61 


1,880 


1,360,000 


S  ITT.— (tamtttlmchimKed  sli^tly  to  conform  to  computing  roles  o(  the  United  States  OedoKical  Survey. 

'i  'n  AtAarge,  in  teeond-feet,  of  Jnterttate  eanal,  at  Whalen,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


:■-.     Apr. 

M«T. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

7W 
«S4 

810 
tM 

900 

•» 
1,100 
1,100 

i.a«o 

I,3» 
1,330 
1,340 

i;2no 
I'uo 

1.28D 

1,350 
1,310 
1,280 
1,280 
1,280 

1,340 
1.350 
1,390 
1,380 
1,380 

1,400 
1,400 
1,150 
1,120 
1.120 
1,130 

1,440 
i;440 
1,440 
1,440 
1,440 

1,440 
1,440 
1,440 
1,450 
1,450 

1,450 
1,450 
1,450 
1,&I0 
1,540 
1,540 

1,330 
1,410 
1,450 
1,500 
1,500 

1,420 
1,490 
1,520 
1,540 
1,540 

1,540 
1,540 
1,540 
1,540 
1,540 
1,540 

1,210 
1,200 
1,200 
120O 
1,200 

1,200 
1,200 
1,300 
1300 
1,300 

1,200 
1,200 
1,200 
1,140 
1,140 
1,140 

17.... 

1,280 
1,280 
1,2S0 
1,280 

1,100 
1,040 
1,040 
1,040 
1,040 

1,040 
1,0(0 
1,040 
1,100 
1,160 
1,230 

1,120 
1,120 
1,120 
1,120 

1,140 
1,190 
1,240 
1,280 
1,300 

1,300 
1,400 
1,410 
1,420 
1,440 

1,W0 
1,540 
1,540 
1.540 

1,540 

1,540 

1  540 

250 

0 

0 

380 

700 

975 

1,250 

1,280 

1,500 
1,520 
1,620 
1,520 

1,530 
1,520 
1,520 

1,480 
1,420 

1,450 
1,430 
1,340 
1,340 
1,340 
1,280 

1,140 
1,140 
1,140 

18.... 

19 

. 

20..... 

1,140 

1,140 
1,140 

21 

22 

23 

1  150 

, 

24 

1,150 

as..... 

1,160 

1,150 

1,150 

985 

806 

.■;:;;;;;; 

...... 

87 

38 

39 

80 

31 

288 
528 
580 
592 
690 

510 

'  ~x.— Head  gat«s  closed  July  25,  2C. 
il'.jU^  diaeharge  of  Inttrttate  canal  at  Whalen,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 

Discharge  In  second-feet. 

Run-ofl 
(total  in 
acre-feet). 

Minimum. 

Mean. 

i  <                 

599 
1,340 
1,440 
1,540 
1540 
1,210 

288 
672 

1,120 
0 

1,280 
510 

513 
1,090 
1,280 
1,260 
1,470 
1,130 

6,000 

<   T                                    

67,000 

76,200 

77,500 
90,400 
67,200 

.-r--«. 

••■■Jt^m 

TtttpmioA  

1,640 

0 

1,220 

383,000 

SOKTH  PUITTB  KlVXa  AT  RZiraT,  ITEBK. 

L.f-iiTiow. — On  west  line  of  sec.  3,  T.  23  N.,  R.  58  W.,  at  highway  bridge  half  a  mile 
Math  of  Henry  poet  office,  in  Scotta  Bluff  County,  within  half  a  mile  of  Nebraaka- 
Wyoming  line.    Nearest  tributary.  Spring  Creek,  enters  just  below. 

r><LU.\-jiaB  ABBA. — 22,100  square  miles  (measuied  on  base  map  of  Wyoming;  scale, 
1:500,000). 
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SURFACE  WATER  SUPPLY,  1916,  PART  VI. 


Records  available. — May  11,  1912,  to  August  31,  1916. 

Gaoe. — Three  vertical  Btaffs,  one  in  each  of  the  three  channels.  The  datum  of  the 
first  two  gages  is  the  same ;  that  for  the  gage  in  third  channel  is  1  foot  lower  to 
avoid  negative  readings. 

DiscHAROB  MEASUREMENTS. — Made  from  pile-bent  bridge. 

Channel  and  control. — Bed  composed  of  shifting  sand. 

Extremes  of  discbarqe. — ^Maximum  discharge  recorded  during  the  year,  4,600 
second-feet  on  May  26;  minimum  discharge  probably  occurs  during  the  winter 
months. 

Ice. — Stage  discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Prior  to  September  1,  1914,  there  was  an  approved  diversion  of  209 
second-feet  from  the  North  Platte  between  the  Wyoming-Nebraska  State  line 
and  this  station.  The  Mitchell  canal  diverts  water  just  beyond  the  State  line 
to  serve  approximately  16,000  acres  but  has  no  approved  diversions. 

Regulation.— See  North  Platte  at  Pathfinder,  Wyo. 

Accuracy. — Stage-discharge  relation  not  permanent;  control  very  shifting.  Stand- 
ard rating  curve,  which  was  used  indirectly,  burly  well  defined.    Records  fair. 

CooFERATioN. — Daily  discharge  records  furnished  by  State  engineer  of  Nebraska. 

Ditcharge  meatttremenU  of  North  PlatU  River  at  Henry,  Nebr.,  during  the  year  ending 

Sept.  30, 1916. 


Date. 

^'^y-         '  A. 

Date. 

Mwle  by- 

Dis- 
charge. 

Apr.  22 

May    6 

17 

28 

D.P.'Weeto.lr 

See.-/*. 
1,450 
1,520 
2,560 
4,050 
2,560 
2,980 
3,380 
2,890 

July  9 
15 

Aug.  1 
10 
17 
22 
30 

Sept.   2 

L.E.  Timbers 

See.-ft. 
3,200 

i;iS8 

3,290 
2,810 
1  940 

D.  P.  Weeks,  Jr 

do 

do 

...do 

June    7 

do 

D.  P.  Weeks,Jr 

11 

L.  E.  Timbers                     

.  ...do .'.' 

23 

D.  P.  Weeks,  Jr     

L.  E.  Timbers 

2,010 
2,050 

25 

L.E.  Timbers 

do 

Note.— Discharge  is  the  sum  of  discharge  in  three  separate  chamiels  and  Spring  Creek;  record  shows 
total  flow  of  river. 

Daily  discharge,  in  secortd-feel,  of  North  Platte  River  at  Henry,  Nebr.,  for  the  year  ending 

Sept.  30,  1916. 


Day. 


1. 
2. 
3. 
4, 
5. 

6. 
7. 
8, 
9 
10 

11 
12 
13 
14 
15 


Apr. 


1,200 
1,170 
1,170 
1,180 
1,180 

1,180 
1,180 
1,200 
1,180 
1,150 

1,140 
1,090 
1,120 
1,220 
1,180 


May. 


1,090 
1,220 
1,290 
1,290 
1,250 

1,210 
1,240 
1,180 
1,130 
1,080 

1,010 

887 

969 

1,170 

1,680 


June. 


3,270 
3,040 
3.300 
2,950 
2,910 

2,900 
2,890 
2,820 
2,800 
2,710 

2,590 
3,690 
4,210 
4,330 
4,090 


July. 


1,310 
1,310 
2,540 
2,550 
2,560 

2,530 
2,930 
2,860 
2,800 
3,030 

3,100 
3,380 
4,200 
3,170 
4,400 


Aug. 


2,910 
2,620 
2,630 
2,910 
3,150 

3,080 
3,190 
3,360 
3.230 
3,240 

3,130 
3,160 
3,400 
3,180 
3,490 


Day. 


Apr. 


1.370 
1,400 
1,370 
1,480 
1,530 

1,570 
1,530 
1,530 
1,500 
1,480 

1,520 
1,230 
1,320 
1,090 
1,080 


May. 


3,840 
2,500 
2,660 
2.820 
3,160 

3,620 
3,660 
4,250 
4,500 
4,600 

4,300 
4,120 
3,150 
3,720 
3,650 
3,460 


June. 


3,960 
3,450 
4,100 
4,040 
4,210 

4,400 
3,690 
3,370 
3,750 
2,530 

2,240 
2,240 
2,180 
2,120 
2,520 


July. 


3,770 
3,140 
3,340 
3,110 
3,110 

2,920 
2,720 
2,540 
3,030 
4,280 

4,540 
4,560 
4,450 
4,540 
3,500 
2,890 


Aug. 


3,230 
3,040 
2,290 
2,000 
2,080 

1,880 
1,970 
1,970 
1,720 
1,820 

2,030 
2,790 
2,070 
1,840 
1,940 
1,880 


Nora.— Records  reduced  to  three  signlflcant  figures  by  United  States  Qeologlcal  Surrey. 
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VentUf  dadtarge  of  North  Platte  River  at  Henry,  Ntbr.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discbarge  in  s«coiid-[«et. 

Sun-off 
(totelin 
scrMeet). 

Iftt-rltni^Tti 

Mean. 

<Trg 

1,570 
4,600 
4,400 

4;««o 

3,400 

1,080 

887 

2,120 

laio 

1,720 

1,280 
2,440 
S,240 
3,200 
2,620 

76,200 
150,000 
123,000 
127,000 
161,000 

«ir 

>;itgit              

Ttepslod 

777,000 



Non.— McBtUy  diaOhBige  oompated  by  englneara  of  United  States  Oeologlcal  Surrey. 
OOTTai.&S  CXXBK  ITXAa  KXTSTOm,  WTO. 

jx-atiok. — In  sec.  16,  T.  14  N.,  R.  79  W.,  900  feet  above  highway  bridge  and  1 
nile  Above  old  mining  camp  at- Keystone,  in  Albany  County;  600  feet  below 
dte  at  propoeed  diveisian  dam  of  Bell  supply  canal  No.  2.  Nearest  tributary, 
Keystoiie  Greek,  enters  three-fourths  mile  below. 

Dbaixask  aska. — 26  square  miles  (measured  on  topographic  map). 

RicDBSs  ATAILABIA.— July  25  to  December  10,  1912;  June  18,  1914,  to  November 
12, 1916,  when  statiini  was  discontiiiued. 

Oasc. — Bristol  water-sti^  recorder  on  left  bonk  900  feet  above  highway  bridge  on 
raad  from  Keystone  to  Holmes.  Gage  was  originally  60  feet  farther  downstream, 
bat  a  new  gage  was  installed  at  present  site  May  23,  1915.  Although  referred  to 
■ame  dstum,  the  gage  readings  are  now  higher,  owing  to  the  slope  of  water  surface 
of  creek. 

DecHABOK  HEASTTRBinNTS. — Made  from  cable  just  above  gage  or  by  wading. 

CsAXKKii  AXD  OONTSOL. — Bed  composed  of  cobble  stones;  permanent.  No  well 
defined  omtrol.    Banks  not  subject  to  overflow. 

ErruxBS  of  dischabox. — MaTimum  stage  during  year,  from  water-stage  recorder, 
3<&  feet  from  7  to  9  p.  m.  June  4  (discbarge,  281  second-feet);  minimum  dis- 
cbaige  occurs  during  winter  months. 

IcK. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
dniing  winter. 

DiTXBSioNa. — No  divendon  above  station. 

BzcrLATiON  - — None . 

.KocvKACY. — Stage-discharge  relation  practically  permanent.  Rating  curve  fairly 
wen  defined  below  200  second-feet.  Operation  of  water-stage  recorder  satis- 
factory. Daily  'discharge  ascertained  by  applying  to  rating  table  mean  daily 
gage  height  obtained  by  inspection  of  gage-height  graph.    Records  good. 

CoorcRATioN. — Gage-height  record  furnished  by  Tanwnie  Water  Co.  through  C.  C. 
Schnmtz,  general  manager. 

bitdkarge  nuaaurementa  of  Dougku  Creek  near  Keyitone,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Thtt. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Tom  14 

KAtHvt  F4il1ansbee.                                  

Fett. 
2.92 
1.50 

Sec.^ 

A^  la 

H.  K-Smitli. 

5.8 
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SURFACE  WATEB  SUPPLY,  IWO,  PART  VI. 


Daxty  ditcharge,  in  leeond-ftet,  of  DougUu  Creek  near  Keyttone,  Wyo.,  for  the  period 
Oct.  1, 1915,  to  Nov.  It,  1916. 


D.y. 

Oct. 

Nov. 

Apr. 

May. 

June. 

Tuly. 

Aug. 

Sept. 

UlS-M. 
1 

10. 
8.0 
7.0 
7.0 
7.0 

7.5 
5.4 
6.0 
5.4 
6.0 

6.2 
6.C 
6.6 
7.0 
9.0 

.5.8 
10. 
9.5 
9.0 
9.0 

11. 
14. 
13. 
10. 

5.8 

5.0 
5.0 
6.0 
4.6 
4.2 
4.2 

3.8 
3.8 
3.8 
3.8 
4.6 

4.2 
4.2 
2.7 
4.6 
3.0 

0.0 
11. 
7.0 

22 
29 
35 
37 
69 

124 
152 
152 
191 
181 

152 
142 
133 
116 

as 

90 
78 
72 
79 
89 

107 
104 
»4 
142 
171 

1S3 
152 
171 
181 
221 
231 

231 
221 
231 
241 
241 

221 
201 
201 
221 
241 

221 
211 
211 
181 
161 

162 
142 
133 
124 
107 

03 
84 

73 
61 
52 

48 

42 
87 
84 
33 

31 
32 
28 
28 
25 

25 
26 
22 
20 
20 

22 
20 
17 
14 
14 

14 
14 
12 
12 
12 

12 

12 
0.6 
9.6 

12 

9.5 
0.5 

13 

17 

17 

14 

17. 
14. 
14. 
20. 
19. 

18. 
16. 
12. 
14. 
13. 

8.6 

la 

14. 
16. 
13. 

12. 

12. 
8.S 
7.8 
8.8 

9.0 
8.0 
7.8 
7.0 
8.0 

9.0 
8.5 
8.0 
0.0 

13. 

13. 

9.5 

a 

7.5 

3 

7.0 

4 

8.4 

g 

9.1 

6 

9.8 

7 

11. 

8 

11. 

9    ..      .             

12. 

10 

12. 

11 

9.0 

12 

7  O 

13 

7.0 

14 

6.0 

16 

S.8 

18 

8.0 

17 

4.3 

18 

3.8 

It 

4.8 

20 

6.0 

21 

8.0 

22 

6  3 

23 

4.2 
14. 

7.6 

8.  J 
14. 
16. 
18. 
24. 

7.5 

14. 

25 

4.8 

26 

5.4 

6  3 

28 

5.8 

29 

S  0 

30 

4  6 

31 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

;^ov. 

1016. 
1 

6.4 
6.2 
7.0 
7.0 
7.0 

10 

14 

12 
8.6 
7.5 

5.8 
5.0 
5.0 
5.8 
6.2 

5.7 
6.2 
4.6 
4.2 
8.4 

11 
IS 
13 
14 
U 

1« 
11 
M 
It 
20 

1016. 

7.0 
6.6 
6.6 
7.0 
7.0 

6.S 

7.0 
7.0 
8.0 

7.6 

4.2 
6.0 

1«16. 
21      

7.5 
7.6 
6.2 
7.5 
6.6 

7.0 
6.6 
7.0 
6.8 
1.0 
6.6 

2 

22      

3 



23 

4 

24       

5 



26 

e 

26 

7 



27      

8 

28 

9 





29 

10 

30 



31 

1 

« 

Note.— Discharge  Aug.  5,  S«pt.  4-9, 15  and  16  estimated,  as  gage  heights  were  not  available. 

Monthly  ditcharge  of  Douglat  Creek  near  Keystone,  Wyo.,  for  the  period  Oct.  1,  1915,  to 

Nov.  11, 1916. 


Month. 

Diaobarge  in  seoond'^Mt. 

RmH>ff 
(total  in 

. 

lyinlimnTn 

Uean. 

acre-feet). 

October 

1916. 

14 
11 

24 
231 
241 

32 

20 

14 

14 
6.2 

4.2 
2.7 

4.2 

22 

33 
9.5 
7.0 
3.8 
1.0 
3.4 

73.6 
5.04 

13.3 
121 
148 
17.5 
11.7 
7.32 
7.23 
5.0 

452 

N(tT0inb6r  1—13  , . .. 

130 

April  2a-ao 

1916. 

211 

7,440 
S.SIO 

July 

1,080 
719 

SeDi^iber  

436 

446 

Novamber  1-12 

110 
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Bia  OBEXX  HXAK  BIO  OSXXK,  WTO. 

Location. — In  sec.  32,  T.  13  N.,  R.  81  W.,  at  Big  Cieek  ranger  station,  2  miles  west  of 
Big  Creek  post  office,  in  Carbon  County.  No  important  tributary  within  several 
miles. 

Dbainage  a&ea. — 123  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Rbcobos  ATAII.ABLE.— May  7, 1911,  to  June  30, 1912;  April  4, 1916,  to  September  30, 
1916.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

Gaoe. — Vertical  staff  on  left  bank  50  feet  from  ranger  station;  read  by  Mrs.  Mark 
Edick.  Prior  to  April  29, 1915,  gage  was  1  foot  further  out  in  the  stream  and  gave 
readings  slightly  different  although  referred  to  same  datum. 

DiscHABGB  MKASCRSUENTS. — Made  from  cable  near  gage  or  by  wading  at  gage. 

Channbi.  and  control. — Bed  composed  of  coarse  gravel  and  small  boulders.  Con- 
trol at  gage  which  is  on  riffle .  Bight  bank  subject  to  overflow  at  stage  of  4 .2  feet ; 
left  bank  high.   Stage  of  zero  flow,  0.6  foot. 

Extremes  of  discharge. — ^Maximum stage  recorded  during  year,  3.35  feet  at  7  p.  m. 
June  19  (discharge,  641  second-feet);  minimum  discharge  probably  occurs  during 
winter  months. 

Winter  rLow. — Stage-discharge  relation  seriously  affected  by  ice ;  observations  dis- 
continued during  winter. 

Diversions. — Prior  to  December  31,  1916,  there  were  no  adjudicated  diversions  from 
Big  Creek  above  the  station  in  Wyoming,  but  below  the  diversions  amount  to 
100  eecond-feet.  In  Colorado  Independence  ditch  diverts  from  Big  Lake  to  the 
North  Platte  drainage  basin  approsdmately  80  second-feet,  usiially  from  Jime  10 
to  July  10  each  year.  Storage  filing  for  27,548  acre-feet  in  Big  Lake  which  sup- 
plies Independence  ditch. 

Rkoulation. — None. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  for  one  change 
during  high  water  in  June.  Rating  curve  used  before  change,  well  dtfined  be- 
tween 30  and  500  second-feet;  curve  used  after  the  change  based  on  two  discharge 
measurements  at  stage  of  about  1.75  feet  and  the  shape  of  the  previous  curve. 
Ciage  read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table .   Records  good . 

Dudiarge  meamremenU  of  Big  Creek  near  Big  Creek,  Wyo.,  during  the  pear  ending  Sept. 

SO,  1916. 


Date. 

* 

Uade  by- 

Gage 
height. 

Dts- 
cliarge. 

May  13 

Jon*  10 

H.  K.  Smith 

Feet. 
2.52 
3.02 
1.78 

atc.4i. 

30S 

R,  H.  Fletcher 

£08 

Aug.  IS 

H.  K.  Smith 

05 
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SUBFAOE  WATER  STTPPLT,  1916,  PAET  VI. 


DaUy  ditcharge,  in  leeond-fea,  of  Big  Creel  near  Big  Creek,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Apr. 

Msy. 

lane. 

July. 

Aug. 

Sept. 

1 

44 
45 
45 
45 
41 

38 
88 
38 
38 
38 

38 
34 
87 
34 
39 

44 
38 
38 
41 
38 

38 
38 
35 
34 
30 

as 

33 
38 
38 
26 
20 

34 
28 
31 
19 
19 

18 
82 
23 
39 
33 

76 
41 
43 

60 
60 

49 
44 
49 
47 
67 

84 
94 
86 

78 
78 

84 
108 
119 
103 

78 

74 
76 
134 
ISO 
173 

183 
193 
334 
208 
167 

180 
150 
161 
170 
301 

195 
245 
295 
353 
333 

813 

314 
314 

295 
260 

278 

are 

227 
227 
335 

343 
351 
260 

zra 

395 

378 
295 
395 
333 
371 
411 

4U 
411 
411 
453 
453 

432 
391 
452 
473 
494 

557 
557 
657 
557 
557 

557 
578 
578 
678 
636 

473 
411 
391 
317 
243 

167 
295 
371 
352 
371 

333 
396 
360 
344 
227 

227 
211 
227 
227 
244 

260 
211 
183 
180 
170 

155 
141 
147 
138 
116 

108 
103 
98 
89 
88 

82 
82 
83 
82 
82 
78 

74 
84 
106 
94 
94 

111 
82 
78 
78 
67 

67 
72 
78 
67 
63 

58 

56 
50 
47 
60 

52 
44 
44 
41 
44 

47 
45 
46 
48 
SO 
S3 

44 

3 

35 

3 

38 

4 

39 

g 

39 

t 

39 

7 

30 

8 

39 

S 

39 

10 

39 

11 

39 

13 

34 

13 

29 

14 

36 

IS 

20 

16 

36 

23 

18 

23 

33 

JO 

31 

31 

31 

30 

33 

33 

45 

25 

30 

as 

31 

33 

28 

32 

39 

30 

30 

28 

Note.— Sbirting-control  methods  oaed  Jane  ll-8ept.  3&   Dlseharse  estimated  Oct.  1, 2,  and  interpolated 
May  20-22,  June  24, 25,  July  2, 4,  Aug.  12, 28-30,  Sept.  5-10, 23,as  gage  was  not  lead. 

MvwMy  ditdiarge  of  Big  Creek  near  Big  Creek,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  In  eecond-^eet. 


If^rlfn^tn     IjHiilmiitn         Mem. 


Bun^ofl 

(total  in 

■cr»(eet). 


October 

November  1-10 

ii^::::::::::: 

June 

July 

August 

September 


45 
33 
234 
411 
678 
332 
111 
44 


18 
41 
150 
167 
78 
41 
20 


36.1 
23.7 

100 

269 

446 

167 
S4.1 
32.0 


2,230 
470 

5.960 
16.500 
26.500 
10.300 

3.940 

1.900 


niEiroH  ORBXK  nAa  fkehoh,  wto. 


R.  81  W.,  at  Jenldiis  ranch,  3^  mileB  southeast  of 
No  tributary  between  station  and  mouth,  2  miles 


Location. — ^In  sec.  4,  T.  14  N 
French,  in  Carbon  County, 
below. 

Drainaoe  abea. — 64  square  miles  (measuied  on  base  map  of'  Wyoming;  scale, 
1:500,000.) 

Rbcobos  available.— April  30, 1911,  to  October  31, 1912;  April  1, 1915,  to  September 
30, 1916.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

Gaoe. — ^Vertical  staS  on  downstream  end  of  heavy  rock-Med  crib  on  left  bank  one- 
fourth  mile  above  headgate  of  French  Creek  Irrigation  and  Development  Com- 
pany's canal;  read  by  Mrs.  J.  W.  Jenkins. 
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y.-^RAmax  WKAMjjsKtatm. — Made  from  cable  75  feet  upetieam  from  gage  or  by 

vadiiig. 
''^axxbl  and  control. — Bed  compoeed  of  small  boulders;  control  30  feet  down- 

<tieam;  shifts  occasionally.    Banks  not  subject  to  overflow. 
Exnzms  of  discharge. — Maximuni  stage  recorded  during  year,  2.8  feet  at  6  p.  m. 

jTme  10  (discbaige,  433  second-feet);  minimum  discharge  occurs  during  vinter 

Bfloths. 
Ti'z.— Siage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 

daring  winter. 
>TEB8ioi>8. — ^Prior  to  December  31,  1916,  there  were  no  adjudicated  diversions 

from  French  Creek  above  the  station,  but  below  the  station  there  are  diversions 

of  4  seoxid-feet.    From  North  French  Creek  there  are  adjudicated  diversions  of 

esecand-feet. 
Ri<>tXATioM. — ^None. 
Avr&ACT. — Stage-discharge  relation  not  penOknent;  shifts  occasionally.    Rating 

curviB  fairly  well  defined  below  550  second-feet.    Gage  read  to  hundredths  twice 

daily.     Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to 

rating  table.     Records  good. 

.' jcioye  measurementt  of  French  Creek  near  FrenA,  TTyo.,  during  the  year  ending 

Sept.  SO,  1916. 


:i:».  1 

Uadeby- 

dase 
height. 

Dis- 
charge. 

«iT  12  H  K.  Smltb 

Art. 
3.37 
3.76 

""•^i 

aif  11  R  IT  FkitrlMr 

430 

.'■a^  diackarge,  in  »eeond-feA,  of  French  Creek  near  French,  Wyo.,  for  the  year  ending 

Sept.  30, 1916. 


D«y. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

IlUM. 

Tuir. 

Aug. 

Sept. 

33 
33 
36 
33 
31 

30 
31 

81 
28 
36 

31 
30 

31 
28 
28 

36 
2B 

26 
26 
36 

36 
35 
36 
35 
35 

34 

30 
34 
35 
36 
36 

33 
34 
33 
31 
33 

33 

3S 
34 

34 
35 
35 
33 

21 

30 
31 
20 
21 
21 

33 
30 
31 
33 
31 

33 
31 
30 
30 
30 

is' 

17 
19 
18 

18 
18 
18 
30 
33 

23 
34 
33 
30 
19 

30 
20 
31 
19 
18 
31 

30 
18 
17 
17 
14 

31 
30 

18 
31 
18 

33 
31 
SO 
32 
36 

30 
32 
34 
31 

ao 

31 
33 
45 

55 
76 

81 
97 
111 
145 
103 

101 
96 
83 
91 

142 

162 
208 

275 
276 
255 

315 
222 
315 
187 
156 

136 
133 
125 
128 
166 

178 
168 
162 
184 
316 

187 
178 
311 
333 
316 
338 

338 
375 
385 
338 
361 

316 
275 
316 
361 
384 

384 
384 
384 
361 
361 

361 
338 
361 
361 
316 

385 
275 
333 
325 
218 

306 
304 
301 
191 
181 

175 

168 
162 
147 
128 

118 
111 

106 

101 

97 
95 
85 
78 
74 

60 
66 
64 
60 
56 

54 
49 

46 
48 
60 

46 
46 
46 
48 
50 
48 

41 
40 
39 
39 
45 

80 
48 
40 
48 

40 

35 

34 
41 
40 
34 

34 
33 
30 
30 
38 

30 
38 
36 
34 
34 

24 
25 
24 
34 
33 
43 

37 

34 

33 

4                   

33 

21 

t      .   

31 

21 

« 

21 

t                

28 

35 

35 

a         

33 

a 

21 

ii        

20 

20 

-A                

30 

18 

,» 

18 

3  .            

17 

> 

17 

a '.".'.'.'.'.'........ 

17 
17 

a .- 

17 

> 

30 

X 

18 

» 

19 

18 

> 

18 

J. .       

18 

» 

17 

Son.— 81iUtiiv«aotiol  metbod  used  Oct  1  to  Nov.  90,    Disohtrge,  Nov.  37-90,  esUmated  beoaose  of  loe. 
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190  StJBFACE  WATBB  SXTPPLT,  1916,  PABT  VI. 

JidnlMy  ditdtarge  of  ErmA  Creek  near  Prendt,  Wyo.,  for  Ae  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  hi  seoond-feet. 


Rnn-ofl 

(toUlin 

■ere4eet). 


October 

November . 
March  13-31.. 

Ap 


Aprtt.. 
May... 


Imw. 

July 

August 

September. 


S6 

at 

34 

145 
338 

184 
175 
89 
36 


ao 

17 
14 
SI 
181 
46 
24 
17 


27.  S 
2X3 
19.8 
42.8 

185 

308 
83.7 
3S.8 
30.7 


1,730 
1,320 

787 
2,530 
11,400 
18,000 
5,150 
2,200 
1,230 


xscAXFxxirr  Bivxa  at  xvcampxzht,  wto. 

Location. — In  sec.  6,  T.  14  N.,  R.  83  W.,  at  lower  end  of  smelter  giounda  at  Encamp- 
ment, in  Carbon  County.    Nearest  tributary,  North  Fork,  enters  I  mile  above. 

Drainaob  arba. — 219  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:600,000). 

Records  available.— Hay  2, 1911,  to  October  31, 1912;  May  29, 1915,  to  September 
30, 1916.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

Gaoe. — Chain  gage  on  left  bank  at  tailing  flume  vhich  crosses  the  river;  read  by 
Earl  Waite.  Prior  to  June  6,  1912,  gage  was  175  feet  farther  downstream,  and 
although  referred  to  same  datum,  read  approximately  one  foot  lower,  owing  to 
the  sloxM  of  water  surface. 

Discharos  meabureiunts. — ^Made  from  cable  125  feet  below  gage,  or  by  wading. 

Channel  and  oontbol. — Bed  composed  of  gravel  and  small  boulders.  Control  is 
not  w«ll  defined,  though  there  are  small  rapids  200  feet  downstream. 

Extremes  of  dibchabob. — .Maximum  stage  recorded  during  year,  7.4  feet  at  7  p.  m. 
May  31,  and  7  p.  m.  June  12  (discharge,  2,180  second-feet);  minimum  discharge 
occurs  during  winter  months. 

ICB. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DrvERSiONS. — ^Three  large  irrigation  ditches  divert  water  at  a  point  1  mile  above  the 
station.  The  smelter  company  has  a  pipe  line  which  diverts  water  above  the 
station,  but  as  the  tailrace  of  the  power  plant,  which  the  pipe  line  supplies,  is 
just  above  the  station,  the  water  diverted  passes  the  gage.  Water  is  also  diverted 
below  the  station.  Prior  to  December  31, 1916,  there  were  adjudicated  diveniona 
from  Encampment  River  amounting  to  76  second-feet. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well  de- 
fined below  3,000  second-feet.  Gage  read  to  half  tenths  twice  daily.  Daily  dis- 
charge ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records 
excellent. 

Diicharge  measurenuntt  of  Encampment  River  at  Eneampment,  Wyo.,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

Made  by- 

he^t. 

Dis- 
charge. 

Date. 

• 

Made  by— 

bei^t. 

Dis- 
charge. 

Oct     2 

It.  H.  Fletcher 

rea. 

4.49 
4.35 
6.96 

80 

69 

1,580 

luna    9 

Aug.  14 

16 

R.  B.  Fleteher 

Feet. 
7.13 
4.79 
4.48 

1,850 
134 

5 

do 

H.  K.  Smith 

H.K.  Smith 

May  11 

do 

87 
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Daif  ^iadLarge,  m  »etond-feet,  of  Encampment  River  at  Encampment,  Wyo.,/or  the  year 

ending  Sept.  SO,  1916. 


D.7. 

Oct. 

Nov. 

Apr. 

M8T. 

Jnne. 

July. 

Aug. 

Sept. 

70 
78 
70 
73 
68 

70 
53 
58 
63 
50 

53 
55 

59 
67 
65 

70 
68 

fit 
87 
83 

73 
70 
68 
64 
48 

48 
44 
41 
44 

53 

52 

48 
44 
45 
44 

50 

44 
41 
41 

48 
53 

50 

47 
43 
45 
45 

45 
45 
45 
45 
45 

44 
44 
44 
44 
44 

44 
43 
44 
44 
44 

» 

81 
81 

80 
80 
99 
81 
80 

131 
146 
146 
160 
190 

190 
190 

as 

355 

355 

320 
338 
355 
875 
563 

670 
735 
1,010 
965 
TOO 

700 

610 

770 

1,010 

1,430 

1,660 
1,660 
1,660 
1,660 
1,660 

1,660 

1,480 
1,480 
1,660 
i;420 

1,360 
1,100 
1,010 
1,010 
840 

1,010 
920 
1,100 
1,300 
1,310 

1,300 
1,360 
1,430 
1,540 
1,660 
1,910 

1,910 
1,910 
1,910 
1,910 
1,910 

1,660 
1,7W) 

1,780 
1,910 
1,910 

1,910 
3,040 
1,910 
1,910 
1,910 

1,910 
1,910 
1,910 
1,780 
1,660 

1,540 
1,420 

i;2go 

1,100 
1,060 

1,100 
1,060 
1,010 
1,010 
930 

806 
470 
445 
420 
352 

353 
330 
330 
330 
290 

390 
290 
272 
255 
255 

220 
205 
160 
99 
80 

81 
73 
73 
60 
60 

60 
60 
60 
60 
60 
58 

50 
68 
155 
140 
111 

109 
93 
91 
99 

106 

93 

163 
230 
149 
111 

105 
128 
76 
50 

58 

55 

51 
56 

63 
75 

60 
52 

48 
80 
146 
178 

128 

L 

81 

t 

68 

4. 

48 

52 

» 

70 

- 

101 

« 

109 

1                 .. 

70 

58 

., 

55 

50 

43 

43 

44 

., 

45 

43 

J, 

40 

> 

43 

J, ,.., 

42 

43 

44 

40 
63 
99 

> 

133 

105 

> 

114 

138 

• 

128 



N»TS.— Diaeliarge,  Nov.  15-25, 29,  and  30,  interpolated  because  o(  Ice. 

MontUjf  ditcharge  of  Encampment  River  at  Encampment,  Wyo.,/or  the  year  ending  Sept. 

30, 1916. 


Uaath. 

DlKbarge  In  second-feet. 

Run-ofl 
(total  in 
acre-Ieet). 

llaTtwI^m 

JUOUUUID* 

Uesn. 

■  ■-j^^r 

87 

53 

1,010 

1,910 

2,040 

805 

220 

138 

41 

41 

81 

610 

020 

58 
48 
40 

61.3 
45.0 
297 
1,300 
1,630 
225 
98.2 
70.0 

8,770 

\    i<  jlliM 

2,680 

1-T113-3D 

16,500 

«»T 

.Va» 

79,900 
97,000 
13,800 

\  ^213St             .   . - 

6,040 

■^fjEMnlKr. 

4,230 

JACK  CBXXX  AT  XATEXBOITB  BAVOH,  KXAR  SABATOOA,  WTO. 

LoTATTOM. — About  BBC.  36,  T.  17  N.,  R.  86  W.,  at  Matheeon'a  rancb,  14  milee  aouth- 

««8t  of  Saratoga,  in  Carbon  County.    Nearest  tributary,  North  Jack  Creek,  entera 

gome  distance  below. 
Dbazsagb  akea. — 32  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Records  atailablb.— August  23,  1913,  to  September  30,  1916. 
Gacb. — Vertical  staff  on  left  bank  opposite  ranch  house;  read  by^Miss  Kathleen 

Montgomery.     Prior  to  August  15, 1915,  gage  was  800  feet  farther  downstream  and 

WBS  referred  to  different  datum. 
I>i9CHAKOE  ifBAsuKBifSNTs.— Made  ffom  footbridge  1,000  feet  below  gage  or  by 

wading. 
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Channel  and  control. — ^Bed  composed  of  earth.    Control  100  feet  downstieain  at 

small  rapids  which  shift  during  high  water.    Banks  subject  to  overflow  at  ststga 

of  4.0  feet. 
ExTBEMBS  OF  DiscHASGE. — ^Maxlmum  stage  recorded  during  year,  3.8  feet  on  May  21 

(discharge,  181  second-feet);  minimiiTn  stage,  1.4  feet  on  October  2  (dischu^e, 

about  3  second-foot). 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued. 

during  the  winter. 
DiVEBSiONS. — ^Prior  to  December  31,  1916,  there  were  adjudicated  divendons  of  9 

second-feet  from  Jack  Creek  above  the  station  and  93  second-feet  below. 
Regulation  . — ^None. 
AccuRAOT. — Stage-discharge  relation  not  permanent.    Two  poorly  defined  rating; 

curves  were  used,  one  applicable  October  1  to  November  12,  the  other  March  26 

to  July  6.    Gage  read  to  quarter  tenths  twice  daily.    Daily  discharge  ascertained 

by  applying  mean  daily  gago  height  to  rating  table  or  by  shifting-control  method. 

Records  fair. 

Discharge  meagurementg  of  Jack  Creek  at  Ifatheson't  ranch,  near  Saratoga,  Wyo.,  during 
the  year  ending  Sept.  30, 1916. 


Date. 

Madoby- 

^. 

Date.               Hade  by— 

tt 

Dis- 
charge. 

Oct.     6 

R.  H.  Fletcher 

net. 

1.40 
3.18 

03 

June    8 
Aug.  13 

H.H.  Flett^er 

2.88 
1.83 

Sec.^. 

Hay  10 

H.K.Smith 

H.K.Bmith 

7.7 

Daily  discharge,  in  second-feet,  of  Jack  Creek  at  Matheson's  ranch,  near  Saratoga,Wyo.,  for 
the  year  ending  Sept.  30, 1916. 


D»y.. 

Oct. 

Not. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

10 
10 
10 
11 
11 

10 
9 
8 
8 
8 

8 

7 
6 
6 
6 
6 

6 
0 
8 
8 
8 

8 
7 

0 
7 
7 
6 
6 

6 
10 
0 
6 

8 

13 
14 
15 
-       15 
13 

15 
13 
19 
19 
11 

10 
14 
32 
22 
27 

34 
28 
37 
47 
29 

20 
24 
14 
24 

40 

58 
88 
81 
96 
102 

50 
81 
76 
66 
SO 

37 
40 
34 
44 
62 

181 
102 
66 
71 
76 

81 
58 
58 
71 
71 
81 

96 
86 
81 
81 

96 

102 
96 
76 
76 
96 

86 
96 
96 
86 
86 

81 
86 
76 
96 
81 

81 
71 
58 
44 
47 

44 

44 
47 
40 
44 

44 
44 

40 
44 
37 

17 
28 
27 
28 
25 

20 
31 
14 
13 
14 

15 
12 
U 
10 
10 

7 
8 
8 
8 
7 

7 
7 
7 
7 
9 
8 

10 

7 
7 
10 
10 

8 
12 
9 
0 
22 

12 
8 
8 

11 

9 

8 
8 
7 
10 
7 

7 
7 
6 
7 
6 

7 
8 
6 
6 
7 
20 

8 

2 

7 

3 

7 

4 

S 

5 

g 

6 

9 

7 

7 

8 

a 

0  ,     

7 

10 

7 

11 

7 

12 

7 

13 

s 

14 

6 

15 



7 

16 

S 

17 

6 

18 

7 

19        

7 

20      

6 

31  

7 

23 

. 

7 

23     

7 

34 

8 

26  

6 

26     

0 
8 
9 
8 
12 
12 

8 

27 

7 

38 

7 

29 

7 

30 

7 

31 

Note.— Oage  read  Nov.  13  to  Dee.  2,  bnt  data  inadequate  for  determination  of  Oow.    Gage  height 
Obaervatlons  discontinued  Deo.  3  to  Uar.  25. 
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V -^J^r  imiarge  of  Jnek  Crtek  at  Mathemm't  ranch,  near  Saratoga,  Wyo.,  for  the  year 
ending  Sept.  30, 1916. 


Moatb. 

Discharge  in  second-teet. 

Ron-ofl 
(total  In 
acre-feet). 

lUtitmnm 

Mean. 

•••^ 

U 
9 
U 
47 
181 
102 
44 
22 
9 

3 
S 

8 
6 
14 

40 
7 
6 
6 

7.2 
7.1 
9.7 
16.3 
M.8 
75.9 
19.0 
9.0 
7.0 

443 

lat 
lis 

970 

3.980 

4,520 

1,170 

653 

417 

•  -=i«tI-U. 

b-as-a 

■  -i 

%.- ', 

sSR 

r^aim 

■XDIOUX  BOW  BlVXa  HXAX  HXDIOIR  bow,  WTO. 

■  cinoM.— In  sec.  7,  T.  20  N.,  R.  79  W.,  at  private  bridge  at  Johnaon'a  ranch,  14 

Ella  sonthweBt  of  Medicine  Bow,  in  Carbon  County.    Nearest  tributary,  Wagon- 

knnd  Credc<  entera  3  milea  below. 
luBuei  ABXA. — 178  square  milee  (measured  on  base  map  of  Wyoming;  scale, 

1:900,000). 
>Mti»  ATAOABLB. — Jttue  4, 1911,  to  November  30,  1912;  May  6,  1915,  to  Septem- 
ber 30,  1916.    State  engineer  maintained  station  at  this  point  during  1913  and 

1914. 
.f;!.— Vertical  staff  on  downstream  side  of  left  abutment;  read  by  Mrs.  S.  W. 

Jahnaan.    Gage  used  during  1911  and  1912  was  600  feet  upstream  and  was  referred 

to  diSexent  datum. 
rociuGi  MBASUSZMBMTS. — ^Made  from  bridge  or  by  wading.       -^ 
u<i\XL  AND  OONTBOL. — Bed  Composed  of  gravel.    Control  75  feet  downstream  at 

barof  well  compacted  gravel  and  small  boulders;  permanent  during  1916.    Banks 

notiabject  to  overflow.    Stage  of  zero  flow,  1.2  feet. 
Inxnn  or  discgcasgk. — ^Maximum  stage  recorded  during  year,  3.1  feet  at  9  a.  m. 

Jiuie  11  (discharge,  688  second-feet);  no  flow  for  several  days  during  July. 
'i.-8tage-discha^e  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
l':tEtgioK8. — Prior  to  December  31, 1916,  there  were  adjudicated  diversions  of  207 

aerond-feet  from  Medicine  Bow  River  above  the  station  and  67  second-feet 

below. 
-'  -runoR. — None. 
'Truer.— Stage-discharge  relation  practically  permanent.    Rating  curve  wdl 

defined  below  5O0  second-feet.    Grage  read  to  quarter  tenths  twice  daily.    Daily 

diaduuge  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 

Kecotds  excellent  except  those  for  low  water,  which  are  good. 

'.■jiiarje  meaturements  of  Medicine  Bow  River  near  Medicine  Sow,  Wyo.,  during  the  year 
ending  Sept.  30, 1916. 


■vt. 

Hade  by- 

bei^t. 

Dis- 
charge. 

h;  ( 

H.E.  Smith        , - 

Feel. 
2.26 
2.79 
1.41 

""iiS- 

;---♦  u 

«.:    5 

B.B.netGlier  

463 

Rnhnrt  ridhnnhnn 

10.7 

71244*— 1^— W8P  436 13 
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Daily  ditdiarge,  in  seeond-fut,  of  Medicine  Bow  River  near  Medieine  Bow,  Wyo.,  for  the 

year  ending  Sept.  SO,  1916. 


Day. 


Oct. 


Not. 


Apr. 


May. 


June. 


July. 


Aug. 


Sopt: 


1. 
2. 
3. 
4. 

5. 

«. 
7. 
8. 
9 
10. 

11. 
12 
13. 
14. 
15. 

18. 
17 
18. 
It 
20. 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


33 


51 

48 
48 
65 

65 

43 
43 
48 
65 

85 
107 
89 


flO 
60 
73 
89 
89 

107 
111 
136 
HI 
100 


100 
93 
85 
100 
150 

197 
256 
328 
388 
423 


278 
235 
235 
197 

164 
ISO 
138 
136 
164 


235 

164 
164 
180 

164 
136 
150 
164 
197 


328 
256 
235 
278 


358 
235 
256 
388 
568 


608 
668 
493 
493 


493 


358 
303 

197 
164 
164 

164 

164 
180 
164 
150 


136 
111 
100 
65 
53 

48 
38 
27 
24 
23 

20 
11 
8 
6 
6 

4 
3 
2 
2 
2 

1 
1 
1 

0 
0 

1 
0 
2 
4 

7 
8 


19 

10 

3 

4 

5 

n 

6 
0 
G 
6 

6 
7 
7 
6 
6 

6 
S 
5 
4 
4 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


Monthly  ditcharge  of  Medicine  Bow  River  near  Medicine  Bow,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 

Discharge  In  second-feet. 

Run^ofl 
(total  In 
Bcr»<eet). 

MlnlmiiTH. 

Moan. 

October 

55 
32 
138 
423 
688 
136 
32 
19 

21 

28 

43 

85 

150 

0 

2 

3 

32.0 
28.3 
77.7 

199 

349 
23.0 
11.7 
6.23 

1,970 
786 

November  1-14 

AT>rlI2-30 

4  470 

May : ::.... 

20  800 

July 

August 

719 

September 

KOCK  CKXEK  HXAS  AXUirOTOK,  WTO. 

Location.— In  sec.  25,  T.  19  N.,  B.  79  W.,  at  highway  bridge  1 J  milee  above  Arlington, 

in  Carbon  County.    Nearest  tributary,  Overland  Creek  enteis  half  a  mile  above. 

Prior  to  January  12,  1916,  station  was  at  Arlington,  li  milee  downstream.    Flow 

at  two  {mints  practically  the  same. 
Drainaob  ahea. — 70  square  milee  (measured  on  base  map  of  Wyoming;  scale 

1:500,000). 
Becobds  availablk.— April  22, 1911,  to  September  30, 1916. 
Gage. — ^Bristol  water-stage  recorder  on  left  baijc  just  below  bridge. 
DiscHABOE  MEASUBEMENT8. — Made  from  bridge  or  by  wading. 
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ussxL  ist>  CONTROL. — Bed  rough;  compoeed  of  coarse  gravel  and  small  boulders. 
%  rell-defised  control.     Banks  high  and  not  subject  to  overflow. 

Immg  OP  DI8CHABOE. — ^Maximum  stage  during  year,  from  water-stage  recorder 
1$  feet  at  7  p.  m.  June  10  (discharge,  661  second-feet);  minimum  dischaige 
oimred  during  winter  months  when  dischaige  relation  was  affected  by  ice  and 
witibout  6  aecond-feet,  January  19-21. 

Ix-Stige-disdiaige  relation  seriously  affected  by  ice;  flow  estimated  from  discharge 
meunicinentB,  obeerver's  notes,  and  weather  records. 

Jrmsioys. — Prior  to  December  31,  1016,  there  were  adjudicated  permits  for  dL 
raaon  c^  approximately  4  second-feet  from  Bock  Creek  above  and  209  second- 
itet  below  the  station. 

i-.ruTiOK. — None. 

imuT.— Stage-discharge  relation  not  permanent;  numerous  diacharge  measure- 
■nents  necesHiy  to  define  shifts  in  control.  Rating  curve  used  October  1  to 
N'ovtmber  11  was  referred  to  gage  at  original  site  and  was  well  defined;  curve 
med  Jane  7  to  September  30  fairly  well  defined.  Operation  of  water-stage  reL 
coidet  faiily  satisbkctory.  Daily  dischaige  ascertained  by  applying  to  rating 
table  mean  daily  gage  height  determined  by  inspecting  gage-height  graph  or 
by  Aifting-control  method.  Records  good  after  high  water  and  fair  previous  to 
tlitttime. 

'joraunoN. — Base  data  furnished  by  Bock  Creek  Conservation  Co.  Some  dis- 
dmge  measurements  have  been  made  by  engineers  of  United  States  Geological 
Surrey. 

Ivitrge  mttuurementt  of  Rock  Creek  near  ATlington,   Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Mt 

Hade  by— 

^i. 

Dte- 

Date. 

Madoby- 

be^t. 

ohaiKe. 

'.  U 

ft  T>  Cqsubuiues 
JtW.QocdooTT 

Ret. 

».9S 
e.91 

<1.1S 

<il.36 

■1.96 

'.M 

<ii.a6 

<1.02 
.S3 

27.6 

-     19.7 

18.2 

13.8 

8.2 

lag 

9.7 

8.6 

14.5 

23.7 

Har.  38 
Apr.  10 

18 
May    3 

18 

25 
June    7 

14 
July     1 

23 
Aug.    4 

Feet. 
0.90 
.90 
.98 
1.35 
1.72 
3.18 
2.46 
2.93 
2.10 
1.20 
1.12 

"%f-, 

a 

P.  T.  Cummlngs 

do ": 

do 

do 

do 

do 

R.  H.  Fletcher 

16.4 

>.  4 
«.   i 

V 

-   -do 

do 

r.  T.  Oimmlnss 

JLW.Gordoar. 

sai 

71 
93 
160 

■■*.» 

do 

P.T.CnninHiipt 

ILW.  Oortom.. 

320 
499 

Ha.  1 

F.  T.  Cummlngs 

do 

M.  W.Gordon 

214 

9 
19 

do 

do 

41.9 
35.6 

•  OUgacBraadlJ*. 
»  Old  ocB  read  1.43. 


•  Old  gage  read  1.29, 

'  StagMiBctiaige  relation  affected  by  ice. 
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STJBFACB  "WATBE  SUPPLY,  1916,  PART  VI. 


Daily  dxtdwrge,  in  teecmd-fui,  of  Rod:  Creeh  ruar  Arlington,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Dmy. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JODB. 

July. 

Aug. 

3S 

It 

37 

16 

g 

9 

20 

67 

337 

344 

38 

28 

17 

34 

18 

g 

9 

18 

71 

338 

350 

37 

35 

18 

23 

20 

g 

10 

17 

74 

410 

222 

40 

35 

14 

21 

17 

8 

11 

19 

85 

423 

303 

37 

21 

16 

30 

14 

8 

11 

18 

134 

453 

190 

34 

22 

18 

18 

13 

9 

11 

18 

105 

406 

178 

40 

20 

19 

IS 

12 

10 

12 

16 

336 

358 

163 

33 

21 

IS 

15 

13 

12 

12 

18 

353 

395 

149 

39 

20 

IS 

18 

10 

13 

14 

12 

393 

471 

131 

31 

27 

le 

30 

10 

14 

16 

16 

306 

506 

139 

31 

25 

19 

30 

9 

14 

19 

18 

374 

547 

118 

31 

22 

30 

34 

8 

13 

33 

21 

338 

538 

100 

S3 

20 

18 

37 

8 

13 

29 

31 

219 

538 

93 

33 

18 

33 

31 

8 

12 

41 

24 

178 

509 

83 

33 

20 

35 

18 

8 

12 

41 

36 

144 

547 

73 

33 

18 

13 

18 

13 

n 

36 

137 

566 

71 

33 

30 

27 

18 

29 

37 

106 

566 

70 

3S 

39 

37 

18 

36 

39 

98 

647 

64 

35 

31 

23 

17 

33 

27 

100 

638 

56 

t   33 

39 

30 

17 

34 

36 

97 

471 

S3 

34 

36 

19 

19 

26 

37 

110 

414 

51 

34 

29 

30 

35 

33 

39 

118 

358 

49 

S3 

39 

30 

32 

10 

36 

39 

106 

274 

43 

31 

31 

30 

19 

8 

34 

33 

129 

806 

43 

31 

25 

19 

18 

8 

30 

37 

160 

133 

41 

31 

18 

30 

17 

8 

39 

43 

ISl 

358 

3» 

31 

IS 

30 

16 

8 

34 

61 

151 

S40 

38 

31 

IS 

33 

16 

8 

12 

31 

55 

193 

806 

36 

30 

17 

24 

IS 

8 

13 

34 

69 

334 

806 

37 

19 

18 

37 

16 

8 

35 

63 

390 

359 

36 

19 

17 

16 

8 

30 

347 

34 

30 

Sept. 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
34. 
35. 

36. 
37. 
28. 
29. 
30. 
31. 


21 
21 
19 
19 
19 

19 
19 
19 
18 
18 

IS 
14 
12 
10 
10 

10 
10 
10 
10 
20 

20 
31 
31 
30 
31 

31 
30 
30 
30 
30 


Note.— Stag»d]9eharge  relation  affected  by  ice  Nor.  11  to  Har  IS'^deterpifaiatlons  of  disdurge  based 

,,  Au«.  11-13.  Sebt.  11.  ».  30.  i 

14  to  Jane  6. 


on  frequent  measurements,  gage  heights,  and  veather  records.     Dlsdiarge  interpolated  Mar.  n~lK  Apr. 
~i  to  May  1,  Aug.  11-13,  Sept.  11,  39,  30,  as  gage  was  oat  a<  order.    ShBUng-ooDtrol  method  used  Mar. 


Monthly  diteharge  of  Rock  Creek  near  Arlington,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discbarge  in  sec(md-(eet. 


ICaximixm.  Minimum.     Mean. 


RmKtff 

(toUlin 

acr»4eet). 


October 

November.... 

December 

January , 

Februsiiy 

March 

Aprfl 

Hay 

June 

July 

August 

September 

The  year 


31 
35 
37 
30 
14 
41 
63 
347 
566 
390 
40 
31 


566 


15 
14 

15 
6 

8 
9 
12 
67 
359 
34 
19 
10 


23.4 
30.7 
19.4 
9.77 
II.  0 
32.0 
28.1 

170    . 

424 
99.5 
38.1 
17.3 


7Z5 


1,440 

1,230 

1,190 

601 

633 

1,350 

1,670 

10,500 

25,200 

6,120 

1,730 

1,0» 


53,700 


SXXP  OKXXK  HXAK  ABUSOTOir.  WTO. 

Location. — In  sec.  16,  T.  17  N.,  R.  79  W.,  at  outlet  of  Sand  Lake,  12  miles  ncnthweat 
of  Arlington,  in  Carbon  County,  at  an  elevation  of  10,100  feet.  No  tributary 
within  several  miles. 

Drainage  ahea. — 3.7  square  miles  (measured  on  topographic  maps). 

Records  atauablb.— July  30, 1914,  to  September  30, 1916. 
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Gabm. — Bristol  vkter-stage  recorder  on  left  bank  just  below  lake  outlet.  Prior  to 
October  8,  1915,  gage  waa  160  feet  ujistreain,  and  was  referred  to  different  datum. 

IfscsASOB  MKAacsEMKNTS. — Made  by  wading. 

Icz. — Stage-diachaige  relation  not  aerioualy  affected  by  ice, 

r>:TKMSiOMS. — No  divisions  above. 

Rbscxahok. — ^None. 

AocdRACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  fairly 
well  defined  below  40  second-feet.  Water-stage  recorder  did  not  operate  correctly 
during  year,  and  only  weekly  stafi  gage  readings  are  available.  Diachai;ge  ascer- 
tained only  for  days  on  which  staff  gage  was  read. 

roorxsATtON. — ^Field  data  furnished  by  Rock  Creek  Conservation  Co. 


nuagwremenU  of  Deep  Creek  near  Arlington,  Wyo.,  during  the  year  ending 
Sept.  SO,  1916. 


^ 

Ibdsbr- 

a. 

Db- 
cbarge. 

Date. 

Madebr- 

Oace 
ha^t. 

Dis- 
cbarge. 

OCL.    » 

F.  T.  Cmnmtinn 

do. 

rttt. 
■ain 

.93 
.85 
.88 

ate.-ft. 
1.07 
1.18 
1.43 
.93 
.58 

Uar.  30 
Hay     g 
Jims    4 
July  13 
Aug.    3 

M.  W.  Oordon 

FtH. 
0.85 

»3.06 
2.30 
1.60 
1.30 

8*e^t. 

0.73 

10 

F.  T.  Gnxmnlngs 

'.'.'.'.'.id.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 
It.  W.  OocdoD 

i  98 

If.  W.  Gonkn 

31.  S 

1m.     1 

F.  T.  Coniniiigs 

M.  W.  Ooldan 

12.4 
S.43 

a  Old  gam  read  0.S3  feet. 

»  8tag»duobaige  nlation  serionaly  affected  by  log  Jam. 


l>mtg  Sadtarye,  in  aecond-feet,  of  Deep  Creek  near  Arlington,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916: 


Vf 

Oet. 

Not. 

Dee. 

Ian. 

Feb. 

ICar. 

Apr. 

May. 

Jane. 

Inly. 

Aug. 

Sept. 

J^***""'  .... 

1.6 

a8 

80 

J_ 

1.0 

8.0 

« 

5 

"Ts" 

S3 

0.8 

4.0 

1.6 

.8 

1.0 

8.0 

s,               ..*. 

82 

18 

1.0 

B 

LI 

28 

"To" 

S.0 

13 

B 

It,                       .. 

....... 

....... 

1.0 

3.6 

1.3 

»_ 

.6 

43 

10 

Hl                     — -- 

IT 

i.e 

1 

Ml                      --- 

6.8 

1 

U                         ..     ...... 

8.0 

.8 

r :t:::::: 

.8 

.6 

1.3 

«_         ...--.- 

.5 

41 

S.8 

1.6 

a i:i 

M.                  -.-- 

SL 

0.4 

L3 

r -----;-—-- 

1.3 

». 

....... 

1.1 

1.0 

1.5 

K) 

.0 

.8 

28 

4.5 

l.S 

31                ^ 



Soot^—Opentini  of  water. 
Ill ■■■■■■■  Will    Data' 


raoorder  unaatisfectoty;  and  diachaige  given  only  tar  days  on  wblcb 
-  tordetennlnstioiiolmontbly  dlachaiga.  Dlacbaigeeittmated  Hay  It. 
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SUBFAOB  WATER  SXJPPLY,  1»16,  PAST  VI. 


irnsDT  cazEX  hbab  saxsLsr,  WTo. 

Location.— In  sec.  14,  T.  26,  N.,  R.  80  W.,  athigjiwajr  bridge  near  Point  of  Rocks,  6 
miles  east  of  Shirley,  in  Carbon  County.    Nearest  tributary  enters  4  miles  above. 

Dbainaoe  abea. — 67  square  miles  (messured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Rkcobds  available.— May  6, 1915,  to  September  30, 1916. 

Gaoe.— Vertical  staff  on  downstream  side  of  left  abutment  of  bridge;  read  by  Dave 
Wray. 

DiacELARQE  MEA8UBEHENTB. — Made  from  single-span  bridge  or  by  wading. 

Channel  and  contbol. — Channel  winding;  bed  composed  of  mud;  sluggish  cur- 
rent due  to  slight  slope  (0.0011  foot).  Control  practically  at  gage  during  low  and 
medium  stages,  but  during  high  water  control  is  at  first  bend  downstream.  Left 
bank  subject  to  overflow  at  stage  3.5  feet,  right  bank  at  stage  6.6  feet. 

Extremes  of  DiscBABaE. — MaTirniim  stage  during  year,  determined  by  levels  from 

high-water  mark,  approximately  8.1  feet  (discharge  not  determined);  minimum 

stage,  0.50  foot  for  long  periods  during  summer  months  (discharge  0.3  second-foot) . 

Miudmum  stage  recorded  during  period  9.72  feet  at  7  a.  m.  August  23,  1915, 

(discharge  not  determined) ;  minimiim  discharge,  creek  dry  for  periods  in  summer. 

Ice. — Stage-dischaige  relation  seriously  afiected  by  ice;  observations  discontinued 
during  winter. 

DiVESsioNs. — Prior  to  December  31,  1916,  there  were  adjudicated  divenioiia  of  3.2 
second-feet  from  Muddy  Creek  above  station  and  4.8  second-feet  bekuw. 

Regulation  .—None. 

AccuRACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  not  weU 
defined.  Gage  read  to  hundredths  twice  daily;  during  high  water  read  more 
often.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table.    Records  good. 

Diuharge  meaturiimenU  of  Muddy  Creek  near  Shirley,  Wyo.,  during  the  year*  ending 

Sept.  30, 1915  and  1916. 


Data. 

MWtelfy- 

Oase 
height. 

Dis- 
charge. 

Date. 

Uadaby- 

taat^t. 

Die- 
ctaaige. 

191S. 
Uay     ft 
June  17 

R.  TT.  Ulatnluir 

Fta. 

0.85 

.38 

2.24 

53 

int. 

Uay     7 
Jane  13 

H.K.  Smith 

Ftet. 

1.93 

.07 

'"ty 

^ 

K.  H.  Fletcher 

2.2 

Sept.  25 

a  EBtimated. 
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tmbf  Sacharge,  in  *eeond-Jett,  of  Muddy  Creds  near  Shirley,  Wyo.,  /or  the  years  ending 

Sept.  SO,  1915  and  1916. 


dv 

May. 

lone. 

Joly. 

Aog. 

Sept. 

Day.- 

May. 

June. 

July. 

Ang. 

Sept. 

BU. 
L 

7.0 
CO 
5.0 
7.0 
4.0 

n 
ao 

8.0 
5.0 
5.0 

3.0 

•:« 

3L0 
.0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
.8 
46 
.6 

0 

0 

0 

3.0 

3.0 

0.7 

a> 

123 
15 
15 

U 
0.0 
3.0 
30 
30 

1.0 
3.0 

38 

10 
8.0 

1915. 

18 

17 

18 

19 

20 

31 

33 

33 

M 

25 

38 

27 

23 

29 

30 

31 

0 
0 
0 
0 
.8 

3.0 
7.0 
7.0 
3.0 
.9 

.7 

13 
6.0 
3.0 

65 

15 

0.3 
.3 
.3 
.1 

0 

0 
0 
0 
0 
.3 

0 
0 
0 
0 
0 

0 

8 

0 
0 

0 
0 
0 
0 
0 

0 

9.0 
48 
6.0 
.3 
0 

0.2 

0 

0 

0 

0 

9.0 
138 
330 
102 
flO. 

22 
1.0 
1.0 
1.0 

.8 
.7 

4  0 

t, „ 

3.0 

L     

3  0 

1    .... 

3.0 

J.     

3  0 

J. 

> 

».. 

■- 

D 

B. 

B. 

k. 

& 

3.0 
14 
7.0 
1.0 

.9 
.• 
.3 

0 

0 

3.0 
3.0 
3.0 
3.0 
3.0 

54 

30 

13 
9.0 
8.0 

D.y. 

OC 

t. 

Nov. 

Mar. 

Apr. 

May. 

JttOt. 

lalj. 

Ang. 

B«pt. 

1 

19U-M 

1. 

4 
4 
4 
4 
4 

4 
4 
4 

4 
3 

3 
3 
3 
3 
3 

1 

1 

.9 
.9 

1 

9 
8 

7 
6 
8 

8 
< 
8 
9 
18 

34 
22 
18 
U 
16 

18 
13 
18 

18 
9 

11 
20 
20 
17 
18 

18 
13 
IS 
18 
13 

11 
11 
10 
14 

14 

15 
22 
30 
17 
31 

31 
31 
31 
18 
17 

15 
13 
18 
14 
15 

38 
32 
16 
18 
17 

14 
17 
13 
13 
13 
13 

14 
22 
13 
14 
13 

10 

11 

10 
9.0 
8.0 

8.0 
4.0 
3.0 
4.0 
XO 

1.0 
1.0 
1.0 
.6 
1.0 

.9 
.8 
.5 
.4 
.4 

.4 
.4 
.4 
.3 
.3 

0.3 

l3 
.3 

a3 

.3 
.3 
.8 
.3 

.3 
.3 
.8 

:S 

.3 
.8 
.3 
.3 
.3 

.3 
.3 

.3 
.3 
.3 

42 
41* 

18.3 

1 ..... 

10 

J 

.7 

3 ..... 

.6 

5 

,4 

( ......... 

.3 

•  3 

.3 

.8 

U.. ........... .............. 

.3 

.3 

••> 

.3 

.3 

'A.   ......................... 

.3 

^                    .   ......••.•••...• 

.3 

,8 

i: 

.3 

.3 

103 
99 

58 
35 
34 
34 
34 

IS 

.3 

.3 

a  1         . ... 

.3 

a..  ... . 

.3 

.3 

n . 

.3 

s        . 

.3 

s 

.3 

jr 

13 
18 
18 
8 
9 

.8 

* 



.3 

B .    



,4 

a 

,4 

11             . 



5'OTB. — Pfachatge  Oct.  1-2,  1915,  Interpolated;  Nov.  10-17  estimated  because  of  loe. 
liar.  13, 1910,  and  reacfaed  a  maximum  stage  of  8.1  feet  before  oliserver  t>egan  readings. 


Ron-off  began 
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SUBFACE  WATEB  SUPPLY,  1M6,  PAKT  VI. 


JfontUy  diiduarge  of  llvdig  Creek  near  Skirley,  Wyo.,for  the  years  ending  Sept.  SO,  19J5 

and  1916. 


Month. 

Diachuge  in  aecond-feet. 

Run-off 
(total  in 
•cre-teet). 

iXATJmnm. 

UlnlninTn 

Mean. 

Havt-si 

ins. 

21 

*t 

330 

m 

0 
0 
0 
0 

.7 

8.47 
3.12 
1.98 
23.2 
13.3 

282 

IM 

July 

123 

1,430 

s^r**"*  w ' 

791 

The  period.... 

2,810 

Ootobtf 

M1&-16. 

s 

4 
103 
24 
28 
22 

.3 
42 
U 

3 
J» 

8 

S 

10     . 
.3 
.3 
.3 
.3 

3.87 
2.79 
34.9 
13.5 
18.2 
5.02 
.30 
2.98 
1.14 

238 

111 

Uarefa  19-31 

900 

April 

803 

i&y.... ....,.........:......:......:::.:....::.....::..: 

1,010 

June 

209 

July 

18 

Augnst , , . , J ,   . 

183 

68 

SAGS  OBXXK  ABOVZ  FATKFERSZB,  WTO. 

Location.— In  sec.  3,  T.  26  N.,  R.  84  W.,  at  footbridge  at  Vivion'a  ranch,  25  milea 

above  Pathfinder  dam,  in  Carbon  Ck>anty.    No  tributary  between  station  and 

mouth  2  milea  below. 
DsAiNAOE  ABBA. — 182  Square  miles  (measured  on  base  map  of  Wy(»ning;  scale, 

1:500,000.) 
Recobds  available.— March  20, 1915,  to  September  30, 1916. 
Gage.— Vertical  stafE  on  left  bank,  5  feet  above  footbridge;  read  by  Mrs.  Lewis 

Still  way. 
DiscHABOB  MEAsuBEMENTa. — Made  from  footbridge  or  by  wading. 
Channel  ano  contbol. — Bed  composed  of  boulders  embedded  in  sand.    Control 

a  short  distance  below  bridge  at  riffle,  which  is  permanent.    Banks  subject  to 

overflow  at  stage  of  6.5  feet.    Stage  of  zero  flow,  0.9  foot. 
Eztbemes  of  DISCHABOB. — Mniimnm  utagarBmrApA  duringyoar,  3.45  feet  at9  p.  m. 

March  9  (discharge,  199  socond-feet) ;  practically  dry  for  periods  during  the  summer. 
Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
DiVEBSiONB. — Prior  to  December  81,  1916,  there  were  adjudicated  diversions  of  16 

second-feet  from  Sage  Creek,  all  above  the  station. 
Regulation  .—None. 
AccuEACT. — Stage-discharge  relation  practically   permanent.    Rating  curve  well 

defined  between  2  and  100  second-feet.    Gage  read  to  hundredths  twice  daily. 

Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 

Records  good. 

Ditcharge  meaiwement*  of  Sage  Creek  above  Pathfinder,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


(Made  by  R. 

H.  Fletcher.] 

Date. 

hd^Sl 

Dis- 
diaige. 

Date. 

Gage 
height. 

diarge. 

Oct.  14 

Fed. 
1.68 
2.47 

ate.it. 
8.7 
64 

Uay24 

Ftel. 
2.18 
Z16 

*'•«•, 

Hay  12 

UiivU 

32.9 
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[tiif  jhetoy,  in  teomd-fiet,  of  Sage  Crtde  cAove  Pathfinder,  Wyo.,/or  &e  year  ending 

Sept.  SO,  1916. 


D«T. 


Oct.      Not.      liar.     Apr.       KBy.     Joo*.     July.      Aug.     Sapt. 


1. 

« 

5. 

i. 

*. . 

t^ 
!i  . 

J.. 

e 

a.. 

« 

>  . 

s  . 


0.8 
9.0 
8.7 
8.7 
8.7 

8.4 
8.4 
8Ll 
8.1 
8.4 

8.7 
>.0 
9.0 
7.8 
6.6 

8.4 
9.8 
9.8 
9.8 
9.0 

9.0 
8.7 
8.7 
8.4 
8.4 

8.4 
8.4 
7.8 
7.8 
7.2 
7.8 


7.5 
7.5 
7.5 
7.6 
7.2 

7.2 
7.2 
6.9 
7.8 
9.0 

U 
12 

11 
10 
8.4 

7.8 
8.1 
8.1 
8L4 
8.4 

8.4 

7.8 
7.8 
7.8 
7.8 

7.2 
7.2 


20 

21 
9.0 
8.4 

10 

10 
8.7 
7.2 
7.8 
6.3 

3.5 

1.8 
2.0 
1.8 
1.7 

1.6 
1.6 
1.7 
1.4 
1.6 

1.7 
1.6 
L7 
1.6 
1.1 

1.0 
.9 

1.0 
.9 
.8 


0.9 
1.0 
.8 
.8 
.8 

.6 
.5 

.7 
.8 
.7 


0.6 
.6 
.6 
.6 
.6 

.8 
.8 
.7 
.8 

.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.9 
.9 
.9 

.9 
.9 
.8 
.8 
.8 

.8 
.9 
.9 
1.0 
1.0 
LO 


1.0 
.0 
1.3 
1.6 
1.6 

2.1 
2.2 
2.2 
2.3 
ZO 

1.9 
1.9 
1.7 
l.( 
LS 

1.2 
1.2 
1.2 
1.2 
LI 

1.1 
1.2 
1.2 
L2 

t2 

1.1 
1.1 
1.1 
1.0 
1.0 


XyiuUs  dUAarge  of  Sage  Creek  above  Pathfinder,  Wyo.,for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  second-feet. 


ICftximiini.  VinimnTn       Mean. 


Run-o8 
(total  in 
acr»4eet). 


•'xter 

■ai:h5-31 

«« 

."ejp 

.•^T 


9.8 

12 

98 

77 

78 

21 
1.0 
LO 
aL3 


7.2 
0.9 
17 
16 
22 
.8 
.5 
.6 
.9 


8.54 

8.34 

6L1 

43.0 

48.2 

4.6S 

0.63 

0.81 

L42 


625 
441 

2,740 

2,S60 

2,960 
277 
38.7 
40.8 
84.6 


aum  cxxsz  hxas.  aloova,  wto. 

l->CA-tioM.— About  eec.  26,  T.  28  N.,  R.  86  W.,  at  Weaver's  ranch,  20  miles  southwest 
of  Aloova,  in  Carbon  County.  No  tributary  between  station  and  Pathfinder 
HOT  voir,  the  flow  line  of  which  is  one-half  mile  below  gage. 

l^KAiNAOK  AKKA. — 70  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

KxooKDS  ATAiLABLB.— April  1  to  September  30,  1915,  and  April  3  to  September  9, 
191«. 

Gaok. — Vertical  staff,  read  by  Clarence  Burtcb. 

iHTKBsioHs. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  28 
Mcorad-feet  fnmi  Sand  Creek,  all  above  the  station. 

Rbsulation  . — ^None. 

CooPKXATioH. — Dafly  dischaige  reocnxis  furnished  by  United  Stated  Reclamation 
Serrice. 
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SXTRFACE  WATER  SUPPLY,  1»16,  PAST  VI. 


Daily  ditduarge,  in  $eeimd-/ett,  of  Sand  Creek  near  Aleova,  Wyo. 

Sept.  SO,  1916. 

for  the  year 

ending 

Day. 

Apr. 

May. 

June. 

July. 

D»T. 

Apr. 

May. 

June. 

July. 

6.2 
6.2 
5.2 
6.2 
6.-2 

5.2 
6.2 
6.2 
6.2 
.7 

5.2 
6.2 
5.2 
7.7 
7.7 

10 
6.2 

10 
6.2 
6.2 

2.« 
2.0 
2.6 
2.6 
5.2 

6.2 
6.2 
10 
6.2 
5.2 

16 

10 
&3 
10 
10 
25 

15 

6.2 
10 
16 

&2 

7.7 
10 
16 
16 

Sl2 

6.2 
6.2 
5.2 
5.2 
5.2 

26 

IS 

10 
6.2 
6.2 

5.2 
10 
10 
10 

6.2 
10 

2.6 
2.0 
2.0 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

■  2.6 
2.6 
2.6 

17 

25 
25 
20 

20 
22 
22 
22 
13 

U 
20 
U 
13 
5.2 

18 

19 

20 

21 

22 

0.1 

23 

a5 

24 

.  1 

10 

25 

u 

36 

12 

27 

13 

28 

.  1 

M 

20 

16 

.3 

ao 

81 

Note.— Creek  dry  June  29  to  Sept.  9,  except  on  July  9, 10, 15,  22,  24,  and  28. 

Monthly  digcharge  of  Sand  Creek  near  Aleova,  Wyo.,  for  the  year  ending  Sept.  30,  1916. 


Uonth. 

Discharge  In  seoond-^oet . 

Run.ofT 
(toUlin 
acre-teot). 

Ma'^iTT""' 

Vlnlmnm. 

Mean. 

ApriI3~30 

25 
25 
10 
.6 

5.2 
.7 
.0 
.0 

14.2 
6.95 
1.86 
.30 

780 

May 

427 

230 

July 

2.4 

Tbe  period .•. 

1,460 

Non.— UoDthly  flow  oompnted  by  engineers  of  the  United  Sates  Oeoloelcal  Survey  trom  record  of 
dally  dlaoharge  furnished  by  United  States  Beclamation  Service. 

BWEZTWATXa  BlVXa  irXAK  ALCOVA.  WTO. 

Location.— In  sec.  17,  T.  29  N.,  R,  86  W.,  at  Schoonmaker's  laach,  27  miles  west 
of  Aleova,  in  Natrona  County.  Backwater  from  Pathimder  reservoir  comes  to 
a  point  6  miles  below.    Nearest  tributary,  Dry  Creek,  enters  6  miles  below. 

Drainaqe  arsa. — ^2,270  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  at ailablb.— August  28,  1913,  to  September  30,  1916. 

Gaob. — Vertical  staff  on  left  bank  at  old  bridge  abutment  200  feet  above  footbridge; 
read  by  H.  D.  Schoonmaker. 

DiscHARGB  MEA8USEMBNT8. — ^Made  from  footbridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel.  Control  26  feet  downstream  at 
small  rapids  which  change  during  high  water.  Banks  high  and  not  subject  to 
overflow.    Stage  of  zero  flow,  0.2  foot. 

ExTRBMBS  of  discraroe. — Maximum  stage  recorded  during  year,  3.46  feet  at  6  p.  m., 
ilay  2  (discharge,  964  second-feet) ;  minimum  discharge  probably  occurs  during 
winter  months. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  102 
second-feet  from  Sweetwater  River  above  the  station.  The  original  diversions 
below  the  station  have  been  submerged  by  Pathfinder  reservoir. 

Rboulation. — None. 

Accuracy. — Stage-dischaige  relation  not  permanent,  but  shifts  between  fairly  well 
defined  limits.  Fairly  well  defined  standard  rating  curve  used  indirectly  most 
of  year.  Gage  read  to  quarter  tenths  twice  daily.  Daily  discharge  ascertained 
by  applying  mean  daily  gage  height  to  rating  table,  except  March  12  to  May  24 
and  July  1  to  September  30,  for  which  it  was  determined  by  shifting-contiol 
method.    Records  fair. 
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'  tdttrye  wttmrementt  of  Sweetwater  River  near  Aleova,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Ittt. 

" 

be^t. 

Db- 
cbargB. 

Dito. 

Made  by- 

Gage 

rharge. 

i5 

R.H.netcl«v  ..  . 

rut. 

a77 

.78 

LU 

1.23 

85 

aoo 

206 

Apr;  28 
27 
27 

May  11 

B.  B.  Dianer 

Ftet. 
2.26 
2.55 
2.&6 
3.34 

Sec.-ft. 
455 

do 

do. 

634 

IX    5 

B.  "B.  Dimer*. 

539 

4 

dOL 

R.H.  Fletober 

830 

a  Enslneer  for  United  States  Reclamation  Servloe. 

UtAarge,  in  »eeond/eet,  of  Sweetwater  River  near  Aleova,  Wyo.,  for  the  year 
ending  Sept.  30, 1916. 


D«7. 

Oct. 

Not. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

«2 

as 

H 
t2 
t2 

n 
n 
n 
w 

M 

90 
87 
87 
87 
87 

87 
85 

86 
85 
85 

85 

82 
82 
81 
82 

81 
80 
80 
80 
80 
83 

% 
80 
80 
80 

80 
80 
78 

n 
so 

80 
80 
80 
80 
80 

80 
80 
80 
80 



"'ibi' 

190 
2B3 
219 

180 
190 
236 
349 
280 

488 

733 
625 
448 
280 

276 
212 
310 
308 
192 
203 

219 
203 
190 
201 
208 

308 
308 

301 
190 
182 

172 
178 
282 
466 
604 

625 
710 
775 
775 
754 

668 
543 
430 
396 
430 

486 
M3 
625 
732 
775 

938 
938 
798 
563 
543 

623 
584 
668 

775 
870 

960 
915 
915 

870 
775 

668 
663 
604 
448 
430 

413 
430 
448 
485 
485 

413 
379 
363 
847 
347 
347 

347 
347 
379 

379 
379 

379 
370 
413 
448 
448 

413 
448 

485 
485 
485 

466 
430 
413 
413 
448 

448 
430 
430 
363 
317 

276 
224 
208 
184 
166 

160 
155 
146 
141 
128 

134 
116 
113 
109 

loe 

102 
101 

96 
92 
00 

88 
85 
80 
80 
78 

78 
76 
76 
75 
74 

74 
74 
74 
72 
89 
65 

59 

59 
59 
(0 
59 

59 
58 
58 

50 
50 

«« 
SO 
SO 

59 
50 

58 
67 
56 
65 
65 

55 
56 
55 
65 
65 

66 
56 
56 
55 

55 
55 

51 

51 

61 

« 

48 

49 

. 

47 

- 

46 

« 

46 

44 

k 

44 

44 

44 

44 

. 

46 

44 

42 

41 

. 

38 

39 

38 

. 

30 

• 

30 

• 

30 

J  

42 

38 

f  ...               

38 

38 

> 

30 

»   .                      

46 

46 

V"^lJUy  diaeharge  of  Sweetwater  River  near  Aleova,  Wyo.,  for  the  year  ending  Sept.  SO, 

1916. 


HnUh. 

Discbarge  in  second-feet. 

Run-off 
(total  in 
acre-Ieet). 

tfft^«wfim . 

lUDUCLIlIU* 

Mean. 

KiHa  . 

96 

82 

732 

775 

960 

486 

160 

SO 

51 

80 
78 
106 
173 
347 
U6 
86 
55 
38 

• 

86.6 
79.9 

280 

432 

608 

381 
96.6 
57.1 
43.4 

5,330 

ScnabCT  1-19. 

3,010 
U,S0O 
36.700 

IU7l1i3.ll             

»afl                

^ :.:::.: 

37,100 
23,700 

'^T - 

5,940 

3,510 

3;580 
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STJBFACE  WATER  SUPPLY,  1916,  PART  VI. 


HOB8X  ORBBK  VXAS  ALOOVA.  WTO. 

I<ocATiON.— About  sec.  22,  T.  SO  N.,  R.  85  W.,  at  higjiway  bridge  near  Botbwell 

ranch,  16  niilee  weet  of  Alcova  in  Natrona  County.    No  tributary  between  static 

and  Pathfinder  reaoivoir,  the  flow  line  of  which  is  hall  a  mile  below.gage. 
Drainaob  arka. — 119  square  miles  (measured  on  base  map  of  Wyoming;  scali 

1:500,000). 
Rbcobds  available.— March  23,  1915,  June  SO,  1916. 
Gaoe. — Vertical  staff  on  right  bank  at  lower  side  of  bridge;  read  by  A.  L.  Johneor 

and  P.  J.  Wilder. 
Discharge  measurements. — Made  from  singlenspan  bridge  or  by  wading. 
Channel  and  control. — Bed  composed  of  coarse  gravel.    Control  a  short  distanc 

below  gage. 
IcK. — StageKiischarge  relation  seriously  affected  by  ice;  observations  discontinue 

during  winter. 
Diversions.— Prior  to  July  1,  1914,  there  were  adjudicated  diversionB  of  11  second 

feet  from  Horse  Creek,  and  2  second-feet  from  tributaries,  all  above  the  station 
Regulation. — None. 
Cooperation. — Daily  discharge  records  furnished  by  the  United  States  Reclamatio: 

Service. 

DaUy  ditcharge,  in  $eeondrfea,  ofEaru  Creek  near  Alcova,  Wyo.,for  the  year  ending  Sept 

SO,  1916. 


Day. 

Uir. 

Apt. 

May. 

Jane. 

D«y. 

liar. 

Apr. 

M»y. 

June. 

1 

S.3 
8.S 
4.6 
7.0 
0.4 

100 
14 
11 

1. 

1.1 

3.1 

.9 

.4 

.1 

a9 

l!7 

1.1 

1.7 

1.1 
1.7 
1.7 

10 

2.6 

2.6 

.6 

.6 

.* 

1.7 

1.7 

.6 

.0 
.7 
.9 
1.7 
.9 

0.4 

i!i 

LI 

i!i 

1.7 

0  > 

2 

17 

S 

18  

<1 
82 

64 

66 
34 
29 
6.3 

8.5 
3.9 
11 
6.3 
8.S 
7.0 

I  ■ 

4 

19 

I  ' 

fi 

20     

6 

21          

7 

22 

j 

8 

28 

9 

24  

1 

10 

26 

11 

2t 

.i 

12 

27 

IS 

28 

,i 

u 

29 

J 

18 

30 

1 

81 

XonMy  ditcharge  of  Horu  Creek  near  Alcova,  Wyo.,  for  the  year  ending  Sept.  SO,  1916, 


Uootb. 

Discharge  in  second-feet. 

R<ui.off 
(totelin 
•cr»(Mt). 

ItM-wim^m. 

Haul. 

Kiuwli  18-31      ,   ,   ,   .             ,   ,    ,   ,   .     

66 

14 
1.7 
1.7 

3.9 
.4 
.4 
.4 

30.3 

3.63 

.84 

.73 

839 

April 

211 

j^:;:::::::::::::::::::::;:;::;::::;;::::::::;::::.:::. 

61.(1 

42.8 

TlMpsriod  

66 

.4 

6.49 

1,140 

Non. — Uanthly  discharge  oompatad  by 
of  daUy  flow  fumlaiwd  by  tlia  Didted  SUtea 


of  the  United  Btatea  Qeofcigicsl  Surrey  from  records 
SerTloa. 
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CAjrrOH  CKZSK  aXAB  ALOOVA,  WTO. 

Locahox.— Aboat  sec.  2,  T.  28  N.,  R.  84  W.,  at  Irvine's  ranch,  12  milee  southwest  of 

Alcova,  in  Carbon  County.    No  tributary  between  station  and  Pathfinder  reser- 

Toir,  the  flow  line  of  which  ia  a  mile  below  gage. 
DxAisiGB  A>KA. — 54  aqiiare  miles  (measured  on  base  map  of  Wyoming;   scale, 

1:500,000). 
SscoKDS  AVAnuLBLE. — ^Apiil  1,  1915,  to  September  30,  1916. 
•  i^r-L — Yertic&l  Bt»,B;  read  by  F.  J.  Irvine. 
DrrKBSKtKS. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  3.9 

nemd-feet  from  Canyon  Creek,  and  13  second-feet  from  tributaries  entering 

abore. 
RcRrLmoN. — ^None. 
•  •VKRATioN. — ^DmUy  discharge  records  furnished  by  the  United  States  Reclamation 

Service. 

Z'sij  iitdiarye,  in  teoond-feet,  of  Canyon  Creek  near  Aloova,  Wyo.,  for  the  year  ending 

Sept.  30, 1916. 


Sv- 

Uv. 

May. 

June. 

Aug. 

Sept. 

Day. 

Vw. 

Apr. 

May. 

Juna 

Aug. 

Sept. 

1      ' 

S.O 
9.5 
8.4 
S.O 
8.4 

8.0 
7.0 
7.0 
&4 
&4 

lO 

to 

B.4 
8.0 
7.0 

9.8 

10 

11 
9.8 
S.0 

7.0 
«.4 
&0 
S.2 
4.5 

4.a 

3.* 
4.3 
4.8 
4.S 

as 



as 

.9 

.8 

.9 

1.2 

1.1 
1.4 
1.1 
1.4 
1.1 

1.3 
1.1 
.7 
1.3 
1.2 

18.... 
17.... 
18.... 
19.... 
30.... 

21.... 
32.... 
3».... 
34.... 
38.... 

28.... 
27.... 
28.... 
29.... 
80.... 
81.... 

9.8 
11 
IS 
12 
17 

17 

U 

17 
7.0 
8.0 

8.3 
8.9 
9.4 
8.0 
S.7 
7.8 

7.6 
8.0 
8.9 

10 

12 

1« 
12 
12 
12 
11 

12 
11 
U 
13 
10 

3.0 
2.2 
1.2 
1.4 
2.0 

7.0 
3.9 
2.7 
12 
8.2 

3.1 
1.8 
1.8 
1.2 
1.2 
1.4 

1.4 

I 

as 

.0 
.6 

::::;:; 

1  2 

]         .  .. 

1.4 

4 

1.2 

s      ' 

m 
as 

17 

O 
17 

a 
as 

43 

as 
u 

1.4 

1 

I 

I  4 

• 

■ 

.8 

.7 

1 

1  2 

1  7 

.3 

as 

1.2 

^ 

.6 

.« 

.3 

3.0 

.4  ... 

ii.... 

.6 
.7 

1.1 

.8 

3.0 
X2 
3.3 

[dryJonea-ll,  18, 30-35,  md  Jane  37  to  Ang.  35,37.  . 
IhmJlU^  diaekarge  of  Canyon  Creek  near  Akova,  Wyo.,  for  the  year  ending  Sept.  SO,  1916 


Month. 

Discharge  In  second-feet. 

Run-oS 
(total  In 
acr».feet). 

i^^l  TIF**^  ^TW 

MeuL 

If^Ti^  5^1                   

82 
18 
U 
.6 
.0 
1.1 
X2 

6.7 
7.0 
1.2 
.0 
.0 
.0 

as 

18.6 
9.73 
4.41 
a  14 
.0 
.11 
1.26 

996 

ft  vfl_                

679 

£r" :.:::::: 

271 

8.3 

^^::::::::::::::::::::::::::::::::::::::::::::::: 

0 

6.8 
76.0 

"nie  pviod            '   

1,940 

STta.— ] 
JdiOy 


compoted  by  engbieera  of  the  United  States  QeologlOBl  Survey  bom  records 
by  the  Untied  States  Heclainatlon  Service. 
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SXJBFACE  WATBB  SXJPPLY,  ISM,  PAKT  VI. 


BATES  CBBBS  BSAX  0A8PXB.  WTO. 

Location. — Approximately  in  aec.  12,  T.  31  N.,  R.  82  W.,  near  mouth  of  creek,  2] 

milee  southwest  of  Casper,  in  Natron*  County. 
Drainage  area. — 383  square  miles  (measured  on  base  map  of  Wyoming:  scale, 

1:500,000). 
Records  available. — April  10  to  September  30, 1916. 
Diversions. — Prior  to  December  31, 1916,  there  were  adjudicated  divendons  of  72 

second-feet  from  Bates  Creek,  all  above  the  station. 
Cooperation. — Daily  discharge  records  furnished  by  the  United  States  Reclamation 

Service. 

DaUy  diicharge,  in  leeond-feet,  of  BaUt  Crede  near  Caiper,  Wyo.,  for  the  year  ettding 

Sept.  SO,  J9t6. 


Day. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

July. 

Aug. 

Sept. 

1. 

43 

IS 

ao 

30 

8.0 
al.6 

1.0 
1.0 
1.0 
1.0 
.5 

•  .6 

.6 
.$ 

38 
38 

B.0 
1.0 

al.O 
1.0 

34 

ft.0 

16 

17 

18 

1» 

30 

n 

23 

38 

34 

at 

3t 

87 

38 

38 

30 

SI 

aSO 
71 
71 
77 
84 

71 
77 

971 

« 
(S 

M 

40 

71 

71 

«6S 

:::::::: 

•  1.0 
1.0 
LO 
LO 
1.0 

1.0 
LO 
al.0 
LO 
LO 

LO 
LO 
LO 
LO 
aLO 
LO 

0.0 
1.0 
1.0 
.8 
•  .8 

.5 

■  S 

■  S 
.8 
.5 

.8 
a.5 
.8 
.8 
.6 
34 

0.5 

3 

a.S 

3 

.5 

4 

.5 

6 

.8 

8 

.5 

7 

-S 

8 

.5 

B 

a.5 

10 

« 

07 
US 
97 
84 
M 

.5 

11 

la 

13 

1 1!"!;; 

300 
1.0 
1.0 
1.0 
1.0 

.5 

.5 

.5 

1.0 

1.0 

a  Sunday;  diacharge  interpolated  a*  gage  wa*  not  read. 
Non.— Practically  no  flow  May  8  to  July  10. 

XontMy  diediarge  of  Bate*  Creek  near  Casper,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  In  aecond-(eot. 

tLtsaotS 
(total  in 
acroJeet).- 

Maxlnnni. 

juquHqiq. 

Mean. 

April  10-30 

135 

42 

0 

300 

38 
« 

49 
0 
0 
0 

.5 
.5 

78.7 
6.21 
0 

10.3 

5.13 

.82 

3,150 

tS»7 

320 

jSi":::::::::::::::::::;::::::::::::::::::::::::;::::;: 

0 

July 

SS3 

August 

315 

48.8 

4,470 

NoTX.— Monthly  flow  computed  by  engineers  ol  the  United  States  Qeolaglcal  Survey  trom  reoordiol  dally 
disdiarge  fomiabed  by  the  United  States  Beohunation  Bervloe. 
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MEEK  OBZZK  AT  OLZSaOOK,  WTO. 

1  •-ums.—ln  gee  4,  T.  33  N.,  R.  75  W.,  near  mouth  of  creek  at  Glenrock,  in  Converse 

County. 
juisia*  ASBA. — 63  square  miles    (measured  on  base  map  of  Wyoming;    jscale, 

1300,000). 
iiotiM  AVAILABLE. — April  11  to  September  30, 1916. 
Ir.cssioxs. — Prior  to  December  31,  1916,  there  were  adjudicated  diversiouH  of  48 

tramd-feet  from  Deer  Creek,  all  above  the  station. 
'■■rsivaos. — Daily  discbaige  records  furnished  by  United  Statea  Reclamation 

Service. 

jaij'  Htdtarge,  in  lecond-feet,  of  Deer  Creek  at  Glenrock,  Wyo.,/or  the  year  ending  Sept. 

SO,  1916. 


>■  ^v. 

lUy. 

Jane. 

July. 

Ang. 

Sept. 

D.y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

L. 

»8 

140 

as 

0.3 

0.3 

16..... 

338 

186 

9.0 

132 

0.2 

0.3 

• 

3M 
<15 

101 
IM 

.5 
.5 

.2 
.3 

17 

18 

405 
439 

182 
168 

7.0 
6.8 

33 

.6 

..3 
.3 

.2 

L-     

.3 

L 

Bl 
251 

03 
83 

.6 
.8 

.2 
.3 

19 

20..... 

392 
283. 

147 
147 

5.6 
6.2 

.3 
.3 

.3 

; 1 

< 

.3 

m 

TO 

.3 

.2 

21 

392 

3S0 

5.2 

.3 

.3 

110 

SB 

.3 

.2 

22..... 

403 

432 

5.0 

.2 

.3 

'--J 

IM 

ta 

.3 

.2 

23 

403 

436 

4.8 

.2 

.3 

3» 

43 

.3 

.2 

34 

389 

860 

5.4 

.3 

.3 

3U 

308 

33 
33 

.5 
.3 

.2 
.3 

25 

26 

421 
42S 

304 
236 

3.0 
2.5 

.3 
.3 

.J 

...J  m 

.3 

-.-.     400 

300 

ao 

.3 

.2 

27 

382 

220 

1.4 

.3 

.3 

.     IH 

195 

33 

-3 

.2 

28 

338 

215 

.5 

.5 

.3 

M 

190 

21 

.8 

.2 

3» 

405 

m 

.5 

.3 

.3 

•  ...     3M 

186 

«.o 

.6 

.2 

30 

31 

385 

164 
164 

.5 

.3 
.3 

.3 

S'-n.— Diidiatse  estimated  May  9-13,  and  raoords  changed  to  cmform  to  rules  ot  United  Btatea  Oeolo- 
:--SaT«y. 

^■%Ai^  dudurye  of  Deer  Creek  at  GUrtrock,  Wyo.,  for  the  year  ending  Sept.  30,  1916. 


Montb. 


Discharge  In  second-feet. 


WftTlTTinin.    Wnlmmn        Mean. 


BniFOff 
(total  In 
acr»leet). 


i?au«.. 


>;Mab> 

Tlwptriod. 


439 

436 

140 

133 
.2 
.3 


380 

147 
.6 
.3 
.2 
.2 


379 
253 
32.8 
5.74 
.20 
.20 


15,000 

16,600 

1,960 

363 

1Z3 

11.9 


32,900 


V  Tt.— Moathly  dlaciianeoompDtad  by  englneera  ot  United  States  Geological  Surrey  from  records  of 
'~-'}  liT  tumlibed  by  United  States  Beolamation  Berrloe. 

BOXXLDXB  OaXZK  VXAS  0ABXTHT7RST,  WTO. 

locATiOK.— Approxiinately  in  sec.  7,  T.  33  N.,  R.  73  W.,  near  mouth  of  creek  1)  miles 

CMtof  Careyfaurst,  in  Converse  County. 
I^uiMAOB  ABXA. — 193  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1.3(10,000). 
RtcoiM  ATAiLABUC— May  17,  to  October  31, 1911;  April  9  to  September  30, 1916. 
DiynsioNs. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  80 

Kcond-feet  from  Boxelder  Creek,  all  above  the  station. 
'''xwERATiox. — ^Daily  discharge  reccods  furnished  by  United  States  Reclamation 

Servicei 
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Daily  diteharge,  in  seeond-/tet,  o/Boxelder  Creek  near  CareyhurH,  Wyo.,far  the  year  endini 

Sept.  SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug, 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept. 

1 

303 

168 
160 
160 
168 

168 
168 
143 
IM 
186 

186 
168 
143 
143 
133 

70 
70 
35 
24 
34 

35 
43 
43 
10 

9.0 

9.0 

9.0 
9.0 
6.0 
6.0 

4.6 
4.6 
4.5 
4.5 
4.5 

4.5 
4.5 

4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.6 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.6 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.6 
4.5 

4.5 
4.5 
4.5 
4.5 
4.6 

16..... 

17 

18..... 

19 

30..... 

31 

33 

23 

24 

25 

26..... 

37 

38 

30..... 

30 

81...  . 

194 
303 
177 
177 
186 

18S 
203 
237 
203 
222 

222 
177 
186 
230 
168 

134 
115 
134 
106 
106 

194 
223 

213 
203 

212 

160 
142 
124 
106 
88 
70 

6.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

6.0 
5.0 
4.6 
4.5 
4.5 

4.5 
4.5 

4.5 
4.5 
4.5 

4.6 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
4.6 

4.5 
4.5 
4.5 
4.5 
4.6 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.1 

J 

4.i 

3  .. 

4.j 

4 

4.i 

5 

4.i 

6..... 

4.1 

7 

4.j 

8 

4.j 

9 

10..... 

11 

U..... 

13 

14 

m 
uo 

186 
312 
303 
186 
168 

4.j 
4.j 

4.1 
4.1 
4.1 
4.  J 
4.j 

MonOdy  diteharge  of  Boxelder  Creek  near  Careyhvrtt,  Wyo.,for  the  year  ending  Sept.  30, 

1916. 


Uonth. 


Discharge  In  aecood-teet. 


Kazunuin.  ICinimuiii.     Hean 


Rnn-ofl 
(total  In 
acreJeet). 


April  9^. 


June. 

July 

August 

September. 


237 

222 
70 
4.5 
4.5 
4.5 


124 
70 
4.5 
4.5 
4.5 
4.5 


191 
16»" 
16.1 
4.5 
4.5 
4.5 


8,33( 

9,  sat 

95f 
271 
27; 
2« 


The  period. 


ie,60( 


Note.— Monthly  discharge  computed  by  enzlDeers  of  United  States  Oaologtcal  Bunrey  from  records  ol 
dally  discbarge  furnished  by  United  States  Reclamation  Service. 

lA  PBXLX  CBZXK  VXAR  RTTXajUV,  WTO. 

Location. — ^Approximately  in  eec.  9,  T.  S3  N.,  R.  72  W.  near  mouth  of  creek,  4 

milee  east  of  Fetterman,  in  Converse  County. 
DsAiKAOB  AREA. — ^227  Bquare  milee  (measured  on  base  map  of  Wyoming;    scale, 

1:500,000). 
Records  avahablb.— April  23  to  August  5, 1916. 
DrvEHSiONS. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversion  of  73 

second-feet  from  La  Prele  Creek,  all  above  the  station. 
Cooperation. — ^Daily  discharge  records  furnished  by  United  States  Reclamation 

Service. 

Daily  ditdtarge,  in  teeontfeet,  of  La  Prele  Creek  ruar  Fetterman,  Wyo.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

62 
63 
80 
89 
96 

98 
98 
98 
98 
98 

98 
106 
108 
106 
108 

71 
62 
53 
35 

13 

13 
6.7 
5.0 
5.0 
6.7 

6.7 
6.7 
6.7 
6.7 
6.7 

6.7 
6.7 
6.7 
6.7 
6.7 

6.7 
5.0 
6.0 
6.0 
6.7 

6.7 
5.0 
3.7 
3.7 
26 

3.7 
3.2 
3.3 
3.3 
3.0 

16 

118 
98 
108 
108 
106 

106 
108 
106 
108 
108 

108 
108 
108 
108 
98 
98 

6.7 
6.7 
5.0 
5.0 
6.7 

5.0 
5.0 
5.0 
5.0 
6.7 

6.0 
5.0 
5.0 
6.7 
5.0 

9.3 
5.0 
9.3 
6.7 
9.3 

9.3 
6.7 
6.0 
5.0 
3.7 

6.0 
6.7 
6.7 
5  0 

3 

17 

3 

18 

4 

19 

5 

30 

6 

21 

7 

33 

8 

33 

34 

35 

36 

37 

38 

39 

30 

31 

25 
3S 

85 

35 
35 
44 
44 

63 

9 

10 

11 

12 

1) 

14 

15 

3.7    .  . 

3.7 
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'!  .;\h  Hiduirye  of  La  PreU  Creek  near  Fetterman,  Wyo.,for  the  year  ending  Sept.  SO, 

1916. 


Hooth. 

Dbchargc  in  se?ond-(eet. 

Run-o(I 
(totelln 
acre-Ieet). 

Maximum. 

V^lnlmiiTn 

Mean. 

'  .'-» 

62 
118 
71 
25 
3.7 

25 

83 
6.0 
3.7 
3.0 

38.1 
101 
12.8 
6.86 
3.26 

605 

6,210 

768 

408 

-j;l-j 

32.3 

T^tariod 

8,020 

^'  '1.  -Kontbly  disctiarKe  oomputM  by  engineers  of  United  States  Geological  Survey  from  records  of 
— .  ladarcefuniistaed  by  United  States  Redsmation  Service. 

WAGOH  HOmn)  CKEXK  NXAS  I^ABOHTB,  WTO. 

'-'•.ATios.— Approximately  in  sec.  16,  T.  31  N.,  R.  71  W.,  at  Eastman'a  ranch,  nsar 

Qirath  of  creek,  3  mUea  east  of  LaBonte,  in  Converse  County. 
luK.^GE  AREA. — 145  squaTO  miles  (measured  on  base  map  of  Wyoming;  scale, 

I  .^OO.OOO). 
if.-OBDS  ATAILABLB. — April  11  to  September  30,  1916. 
>.  ExsioNS. — Prior  to  December  31,  1916,  there  were  adjudicated  divctsions  of  24 

Ktond^eet  from  Wagon  Hound  Creek,  all  above  the  station. 
irEunoN. — Daily  discharge  records  furnished  by  United  States  Reclamation 

Sevice. 

..■  iMiaye,  in  aeeond-feet,  of  Wagon  Jlound  Creek  near  LaBonte,  Wyo.,  for  the  year 
ending  Sept.  30,  1916. 


.     .tpr. 

1 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

U 

1.0 

1.0 

1.0 

1.0 

16.... 

89 

1.0 

1.0 

1.0 

1.0 

0.2 

8.S 

1.0 

1.0 

1.0 

.2 

17.... 

88 

1.0 

1.0 

1.0 

1.0 

.2 

5.5 

1.0 

1.0 

1.0 

.2 

18.... 

60 

1.0 

1.0 

1.0 

1.0 

.2 

3.0 

1.0 

3.0 

1.0 

.2 

».... 

80 

1.0 

1.0 

1.0 

1.0 

.2 



1.0 

1.0 

3.0 

1.0 

.2 

20.... 

50 

1.0 

1.0 

1.0 

1.0 

.2 

, 

.2 

1.0 

3.0 

1.0 

.2 

21.... 

69 

1.0 

1.0 

1.0 

1.0 

.2 

3.0 

1.0 

3.0 

1.0 

.2 

22.... 

lOO 

40 

1.0 

1.0 

1.0 

.2 

1.0 

1.0 

6B 

5.5 

.2 

21.... 

lOO 

24 

1.0 

1.0 

1.0 

.2 

1.0 

1.0 

3.0 

1.0 

.2 

24.... 

69 

18 

1.0 

1.0 

1.0 

.2 

.3 

1.0 

3.0 

1.0 

.2 

25.... 

48 

12 

1.0 

1.0 

1.0 

.2 

» 

.2 

1.0 

3.0 

1.0 

.2 

28.... 

49 

12 

1.0 

1.0 

1.0 

.2 

» 

1.0 

3.0 

3.0 

1.0 

.2 

27.... 

40 

8.5 

1.0 

1.0 

1.0 

.2 

W 

1.0 

5.5 

3.0 

1.0 

.2 

28.... 

8.6 

8.6 

1.0 

1.0 

1.0 

.2 

« 

I.O 

3.0 

3.0 

1.0 

.2 

28.... 

8.5 

5.5 

1.0 

1.0 

1.0 

.2 

.        » 

1.0 

1.0 

3.0 

1.0 

•  .2 

30.... 
31 

24 

3.0 
1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

.2 

"  Aly  ditcAarae  of  Wagon  Hound  Creek  near  LaBonte,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Uoath. 

Discharge  in  second-feet 

RnU'^a 
(total  in 
acre-feet). 

V^^irimtjtn 

lHnlm^tn  - 

Hean. 

'•.tlHrit. 

100 
40 

5.6 
60 
5.5 
1.0 

8.5 
.2 
1.0 
1.0 
1.0 
.2 

88.7 
6.76 
1.28 
3.80 
1.15 

2,330 

354 

>    .                                                   

76.2 

.  '- 

340 

■.JlSt...                                    

70.7 

>[^«bw 

11.7 

TWpviod. 

3,080 

'■'■n.— Minthly  discharge  computed  by  engineers  of  United  States  Oeologlcal  Surrey  from  records  of 
'^i  tisdiuge  famished  by  United  States  Reclamation  Service.    - 
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SURFACE  WATER  SUPPLY,  1916,  PART  VI. 


Z.ABOKTZ  CBXZX  MXAB.  ISBOSTK,  WTO. 

Location. — Approximately  in  aec.  15,  T.  31  N,,  B.  71  W.,  at  Wiederander's  ranch 

near  mouth  of  creek,  2  miles  east  of  LaBonte,  in  Convene  County. 
Drainage  aska. — ^270  square  miles  (measured  on  base  map  of  Wyomii^;  scale, 

1:500,000). 
Rkcords  available. — ^April  12  to  September  30,  1916. 
DrvEHSiONR. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  34 

second-feet  from  LaBonte  Creek,  all  above  the  station. 
Cooperation. — Daily  diachai^  records  furnished  by  United  States  Reclamation 

Service. 

Daily  dudutrge,  in  teeond-fiet,  of  LaBonte  Credb  near  LaBonte,  Wyo.,/or  the  year  ending 

Sept.  SO,  1916. 


D«y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

BCay. 

June. 

July. 

Aug. 

Sept. 

1 

287 
2S3 
235 
218 
20S 

203 
220 
303 

192 
178 

in 

140 
141 
137 
131 

«1 
«0 
S8 
AS 
M 

32 
30 
2S 
20 
13 

12 
2> 
2> 
28 
2S 

1.5 

1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.5 
1.6 

1.6 
1.5 
1.6 
1.5 
1.5 

0.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.« 

.« 
.« 
.5 
.« 
.« 

1«.... 
17.... 
18.... 
19.... 
20.... 

21.... 

23.... 
24.... 
25.... 

28.... 
27.... 
28.... 
29.... 
30.... 
Jl 

325 
34) 
317 
331 
320 

308 
311 
306 

303 
314 

311 
297 
300 
314 
291 

122 
127 
114 
98 
95 

lis 

173 
141 
141 
139 

127 
118 
102 
89 
77 
68 

24 
IS 
12 
12 
13 

It 
12 
8.4 

7.9 
7.9 

8.9 
(.9 
4.8 
2.3 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.5 
1.5 

1.5 
1.5 
1.5 
1.6 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.0 
1.0 
1.0 
1.0 
1.0 

0.« 

2 

.4 

3 

.4 

4 

.4 

S 

.4 

t 

.4 

7 

.4 

8 

.4 

• 

.J 

10 

.3 

U 

."1 

12 

13 

14 

U 

314 
3Ce 
260 

2a> 

.1 
.3 
.3 
.3 

Monthly  ditduarge  of  LaBonte  Creek  near  LaBonte,  Wyo.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 

Discharge  In  second-feet. 

Ron-ofl 
(total  in 
aci»4eet). 

l^^Tlm^m 

lUZlllDUIIl* 

Mean. 

April  13-30 

343 

257 
61 
4.0 

209 

68 

1.6 

1.5 

1.0 

.3 

309 

152 

22.8 

1.69 

1.35 

.64 

11,600 

May 

9,  MO 
1,360 

July 

97.8 

August !. 

83.0 

Sie^ember 

32.1 

The  period 

22,S00 

Mont.— Monthly  discharge  computed  by  englneen  of  United  States  Oeologlcal  Surrey  from  records  of 
daily  dlsdiarge  furnished  by  the  United  States  Reclamation  Serrioe. 

HOKSXSHOX  CRXXK  mAH  OtLXSVO,  WTO. 

LooATiON.^Approximately  in  sec.  26,  T.  29,  N.,  R.  68  W.,  at  Haufs  ranch  near 

mouth  of  creek,  4  miles  southeast  of  Glendo,  in  Platte  County. 
Drainaob  AREA. — 203  square  miles  (measured  on  base  map  of  Wyoming;  scale 

1:500,000). 
Records  available. — ^April  16  to  September  2, 1916. 
DrvERSiONB. — Prior  to  December  31,  1916,  there  were  adjudicated  diveFsions  of  81 

second-feet  from  Horseshoe  Creek,  all  above  the  station. 
Cooperation. — Daily  discharge  records  furnished  by  United  States  R^lamatioo 

Sorvice, 
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l-^fjl  6aAarft,  m  mami-ftei^  of  Honethoe  Creek  near  Glendo, 

Sept  SO,  1916. 

Wyo.,  Jot  the  year  ending 

:v    Apr. 

M.,. 

Jane. 

July. 

Aog. 

Sept. 

Day. 

Apr. 

M«y. 

lum. 

July. 

Aug. 

S«pt. 

m 

M 

a 
» 
ss 

31 

» 

37 

» 

S 
M 

«t 
23 
32 

19 
» 
18 
18 
13 

6.1 
4.3 
4.3 
4.3 
4.3 

3.9 
3.9 
3.7 
3.7 
3.7 

3.0 
2.9 
3.9 
3.9 
3.9 

X8 
3.7 
3.7 
2.7 
3.7 

3.7 
2.7 
2.7 
2.7 
3.7 

3.S 
2.5 
3.S 
3.5 
3.5 

3.5 
3.5 
3.5 
3.4 
3.4 

Z4 
2.4 
3.4 
2.4 
3.4 

3.5 
3.5 

1«.... 
17.... 
18.... 
19.... 
30.... 

21.... 
32.... 
23.... 
24.... 
25.... 

98.... 
37.... 
28.... 
29.... 
30.... 
31 

US 
133 
134 
U3 
130 

122 
122 
130 
130 
118 

118 
115 
US 

lis 

113 

21 
21 
31 
31 
31 

30 
30 
30 
30 
30 

30 
30 
19 
19 
10 
19 

3.« 
3.« 
3.8 
3.4 
3.4 

3.3 
3.3 
3.3 
3.3 
3.1 

3.1 
3.0 
3.0 
3.0 
3.0 

3.8 
3.8 
3.6 
3.8 
3.8 

3.8 
3.5 
3.5 
3.5 
2.5 

3.5 
3.5 
2.5 
2.S 
2.5 
3.5 

2.4 
2.4 
2.4 
3.4 
2.4 

3.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

1 

• 

».     

! 

]         

j 

A 

'«■%  AaborgK  </  HaneAoe  Cretk  near  Olendo,  Wyo.,  for  the  year  ending  Sept.  CO, 


1916. 


Hflnth. 

Dbcbarge  In  seoomd-feet. 

Run-ofl 
(total  In 
•cre-Ieet). 

JUIUI&QIEl* 

Mean. 

IrilMt. 

134 

102 
19 
3.0 
3.5 
3.5 

113 
19 
8.0 
3.5 
3.4 
3.5 

122 
28.9 
6.86 
2.85 
3.43 
2.50 

3,830 

1,780 

348 

i^.^TT::::::;::::::;:::;::::::::::::::::::::::::::::: 

'.31 

•'■!t..  . 

163 

IJBt. 

149 

!«;ii^«rl-2. 

9.9 

Ttepaiod 

6,080 

'^'XL— HootUy  diaduna  oompatcd  by  angineen  of  United  Stetts  Oeological  Surray  from  records  oC 
J~r  lOT  tinuAad  by  United  States  Badamatiaa  Serriee. 

COTTOirWOOS  CKEXK  BXAX  WXHSOVKS,  WTO. 

'jiUTiON.— Appfoxmiately  in  aec.  16,  T.  27  N.,  R.  67  W.,  near  mouth  of  croek,  IJ 

BOea  eonth  of  Wendover,  in  Platte  County.  • 

ItiKAos  AREA. — 150  Bquare  miles  (measured  on  base  map  of  Wyoming;  scalei 

l:SOO,OW)j 
fitooana  availabu.— April  19  to  September  30,  1916. 
I^TEuioNB.— Ftior  to  December  31,  1916,  there  were  adjudicated  divenions  of  92 

Ncond-feet  from  Cottoovood  Creek,  all  above  the  station. 
CoonunoN. — Daily  discharge  records  fumiahed  by  United  States  Reclamation 

Service. 


l^r  i»Aerge,  in  *eeond-/eet. 

of  Cottonwood  Creek  near  Wendover, 
ending  Sept.  SO,  1916. 

Wyo., 

for  the  year 

^.^JLf,. 

May. 

June. 

July. 

Aug. 

Sept. 

Day.     Apr. 

May. 

•June. 

July. 

Aug. 

Sept. 

,        1 

4.3 

1? 
3.8 
3.5 

X5 
3.5 
3.8 
4.1 
4.3 

4.3 
4.3 

4.6 
4.9 
4.9 

0.6 
8.5 
&5 
8.5 
7.8 

7.6 
7.6 
7.6 
6.8 
6.3 

6.3 
150 
16 
9.0 
7.2 

6.0 
4.3 
4.3 
4.3 

3.7 

37 
3.7 
8.7 
3.7 
3.7 

3.7 
8.7 
3.7 
3.7 
3.7 

4.3 
4.3 
4.3 
4.3 
63 

1.7 
13 
13 
L3 

.9 

.9 
.9 
.9 
.9 
.9 

1.3 
1.3 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 

1.7 

1.7 
1.5 
1.5 
1.7 
1.7 

16 

4.9 
4.9 
6.3 
5.3 
5.3 

5.3 
5.3 
6.0 
6.8 
6.8 

7.2 
7.2 
7.2 
7.2 
7.2 

7.2 
63 
5.8 
5.6 
5.6 

5.0 
6.0 
6.0 
5.0 
5.0 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
8.7 
4.3 

4.3 
4.3 
4.3 
4.3 
t.3 
i  s 

0.9 
.9 
.9 

1.3 
.9 

.9 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.7 

'.. 

17 

1.7 

i.... 

IS 

1.7 

t.. 

19.... 
30.,.. 

31.... 
32.... 
33.... 
34.... 
25.... 

26.... 
27.... 
2».... 
29.... 
30.... 
31 

24 
34 

34 
20 
20 

14 
11 

8.0 
6.8 
5.8 
6.3 
4.8 

1  7 

1  7 

'. 

1  7 

' 

l'.'. 

u ;■;";; 

1.7 
10 
3.0 

XO 
3.0 
3  0 

.4 

3.0 

1 
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Monthly  diieharge  of  Cottonvood  Creek  near  Wmdover,  Wyo., for  theyear  ending  Sept.  SO 

1916. 


Itautb. 

Dtacharge  In  second-feet. 

Rnn-off 
(total  in 
acre-feet). 

Uazfaniim. 

if ifiimiiiii  - 

Men. 

A^19-M. 

M 

U 

ISO 

S.0 
63 

2.0 

4.« 
3.8 
6.0 
3.7 
.9 
1.3 

13.« 
5.W 

U.8 
S.M 
3.S5 
1.78 

33 

30 

70 

July 

24: 

211 

la 

1,97« 

Nor.— HOBthly  dfecbarce  compated  by  engineen  of  United  States  Oeologlcal  Bnrrey  from  records  o 
daily  flow  furnidied  bf  United  States  Reclamatloo  Service. 

I.ABA]nX  BIVXS  AT  GiLEBUEVEY,  COLO. 

Location. — ^In  sec.  36,  T.  10  N.,  R.  76  W.,  at  hi^way  bridge  one-eigfath  mile  west 
of  Glendevey,  in  Larimer  County.  Stub  Creek  enters  a  short  distaace  belcn 
gage,  and  Nuiui  Creek  just  above. 

Drainage  abba. — 102  square  miles  (measured  on  Clason's  sectional  map  of  Colorado, 
edition  of  1911). 

Rbcohds  available.— June  24,  1904,  to  October  31,  1905;  August  18,  1910,  to  Sep- 
tember 30,  1916.    1914  and  1915  records  published  only  by  State  engineer. 

Gaoe. — ^Bristol  water-stage  recorder  on  downstream  side  of  right  abutment. 

DiscHAXOK  MBABTTBKifENTS. — Made  from  bridge  or  by  wading. 

Channel  and  contbol. — ^Bed  composed  of  boulders  and  sand.  Control  ia  bouldei 
riflSe  just  below  bridge. 

ExTBEMES  of'  dischaboe. — Mft-rimiim  stsgo  during  year,  bom  water-stage  recorder, 
3.55  feet  at  6  p.  m.  May  31  (dischaige,  476  second-feet);  minimum  discharge 
probably  occurs  during  winter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DrvEBSiONS. — There  are  court  decrees  for  diversions  of  49  second-faet  from  Laramie 
Biver  above  station;  total  from  the  tributaries  entering  above  not  known,  but 
of  those  decrees,  688  second-feet  is  for  diversions  into  the  Cache  la  Foudre  iMsin. 
During  1916  a  total  of  27,470  acre-feet  were  diverted  into  the  Cache  la  Poudre. 
In  addition  there  is  a  conditional  decree  for  diversion  of  not  exceeding  1,235 
second-feet  through  Laiamie-Poudre  tunnel.  Diversion  through  tunnel  in  1916 
was  3,645  acre-feet. 

Regulation. — ^None. 

CooFEBATiON. — Complete  records  furnished  by  State  engineer. 

Diidiarge  meaturemente  of  Laramie  River  at  Glendevey,  Colo.,  during  (he  year  ending 

Sept.  30, 1916. 


Date. 

Madeby- 

Oafa 
belght. 

Dts- 
charge. 

Jnne  16 

AeC 
3.08 

313 

Ang.  16 

Thomaa  Orievei  Jr 

57 
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'.•■M/  Siimft,  in  tteontt/eet,  o/ Laramie  River  at  OUndevey,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


— r 

.WAjf. 

KhT. 

JODB. 

Ady. 

Am. 

Sept. 

I>«y. 

Apt. 

May. 

Jane. 

Jaljr. 

Aug. 

Sept. 

1 

U4 
US 

to 
to 

U4 

las 

» 

» 

m 
a» 

IM 
IM 
IM 

S60 
S34 

xn 

S80 
S7S 

SO 

aoe 

334 

S78 
387 

378 
378 
S7S 
343 
180 

ISO 
168 
152 
US 
US 

U4 
114 
114 
102 
102 

91 

n 
» 
n 
n 

70 
70 
80 
80 
80 

80 
80 
80 
80 
80 

80 
W 
42 
43 
42 

43 
M 
43 
43 
31 

36 
31 
31 
43 
108 

60 
70 
60 
SI 
43 

16.... 

17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
2b.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

42 
SI 
60 
60 
43 

SI 
60 
70 
80 
102 

126 
139 
166 
180 
13S 

I8D 
1S2 
139 
162 
104 

208 

104 
180 
238 
2S2 

3SS 

238 
289 
306 
360 
378 

272 
289 
288 
289 
2ES 

2S5 
208 
180 
180 
180 

180 
180 
166 
306 
208 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
60 
60 

SI 
70 
70 
61 
43 

43 
36 
36 
36 
36 

42 

SI 
43 
31 
42 
60 

36 

31 

31 

: — 

36 
31 

36 

':■••; 

43 
43 

:-  g 

'..    a 
....    a 

St 
43 

36 
31 
43 
60 
60 

i  -Ml  Htdtan/e  of  Laramie  River  at  Glendevey, 

Colo.Jar 

the  year  ending  Sepi 

.  30, 1916. 

Mootb. 

Discharge  In  seoond'^eet. 

Bmi-off 

(total  In 

acr»(eet). 

Ifaximani. 

*n  1  Tllin  TITP 

Una. 

■rSlMD 

180 
378 
397 
180 
80 
103 

42 

80 
166 
60 
31 
31 

81.2 

202 

287 
95.8 
S7.5 
44.3 

3,220 

ii: 

12,400 
17,100 

•* .                            ... 

- 

S,S» 
3,640 

'  r  < 

v>3l|0 

2,630 

Tkpalod 

44,800 

UUKAHIE  BIVZB  HXAK  JZUI,  WTO. 

■-.CiTOS.— In  sec.  15,  T.  12  N.,  R.  77  W.,  at  highway  bridge  at  Boswell's  ranch, 
otw-fourth  mile  below  Oolorado-Wyoming  line,  4  miles  oouth  of  Jelm,  in  Albany 
Cwmty.    Stuck  Creek  enters  1  mile  upstream. 
IimASB  ASZA. — ^293  square  miles  (measured  on  base  map  of  Wyoming;  scale^ 

1^000). 
hcw»  ATAiLABi,!.— May  7,  1911,  to  September  30,  1916.    From  June  22,  1904, 
ta  October  31,  1905,  a  station  was  maintained  at  Decker's  ranch,  one-half  mile 
mith  of  the  State  line.    The  records  at  the  two  stations  are  comparable,  as  the^ 
lie  no  tributaries  or  diveniona  of  any  account  between  them. 
u».— Bristol  water-stage  recorder  on  downstream  side  of  right  bridge  abutment. 
^miasB  mKAauHSMBNTB. — ^Made  from  two-span  bridge  or  by  wading. 
asm  AMD  CONTROL. — ^Bed  composed  of  gravel.    Control  a  short  dintance  down- 
(tnua;  practically  permanent.    Left  bank  is  overflowed  at  gage  height  8.0  feet. 
Flow  passes  through  three  well-defined  high-stage  channels. 
'Jams  or  dibchaiiok. — ^Maximum  stage  recorded  during  year,  3.3  feet  May  10 
((ijadiaige^  1,500  second-feet);  minimum  discharge  occurs  during  winter  months. 
°  i-Stage-dischaige  relation  seriously  affected  by  icg;  observations  discontinued 

during  winter. 
.-iiBOKB. — ^Between  this  station  and  that  at  Glendevey,  Colo.,  there  are  court 
itotet  for  diversions  of  236  second-feet  from  Laramie  River  and  204  second-feet 
fraaintwaning  tributaries.    These  diveisions  are  all  in  Colorado. 
Si'.cunou. — ^None. 

.'xinuiioK. — Station  maintained  in  cooperation  with  State  mgineer  of  Colorado, 
ttd  ncofds  published  as  furnished  by  that  office.  Some  discharge  measurements 
Mdeby  engineers  of  United  States  Geological  Survey. 
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DimAarge  nuaturtmenU  of  Laramie  River  near  Jelm,  Wyo.,  during  the  vear  ending  Sept. 

SO.  1916. 


Date. 

Ifadeby- 

1  bSg^ 

DU- 
cbargs. 

Apr.  U 

C  C  HenrnkDudcb 

FeeL 
1.30 

Sec-fL 
103 

Jane  M 

Robert  Follansbee 

..      .           ..            a  77 

800 

Auf.  17 

Tbos.  Qrieva,  Ji 

lis 

129 

1 

Daily  Htdiarge,  in  $eeond-/eel,  of  Laramxe  River  near  Jelm,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


D«y. 


Oct.      Not.     Apr.     Iby.     Jxm».     July.     Aug,     Sept. 


1. 
3. 
S. 
4. 

5. 

«. 
7. 
8. 
ft. 
10. 

11. 
U. 
13. 
14. 
U. 

M. 
17. 
IS. 
19. 
30. 

91. 
33. 
33. 
34. 

as. 
at. 

37. 
38. 
3«. 

30. 

n. 


S8 
£8 
87 
•7 
«7 

«7 
«7 
-«7 
C7 
67 

«7 
C7 
88 
78 
88 


St 
110 


80 
80 
80 

ao 

70 

70 
70 
70 
70 
80 

100 
100 
110 
110 
110 

100 
UW 
110 
110 
100 

100 
110 
110 
133 
U8 

170 
300 

330 
370 
815 


185 
185 
170 
300 
315 

310 
fiSS 
785 
880 

1,500 

«3S 
635 
555 
555 
555 

400 
430 
430 
375 
460 

530 

460 

3se 

875 
400 

555 
025 
<25 
MO 

785 
ISO 


1,050 

tao 

880 

830 

1,050 

880 

785 

830 

S90 

1,U0 

990 
930 
980 
880 
830 

785 
830 
830 
700 

«ao 

590 
555 
530 
555 
555 

490 
375 
430 
430 

875 


330 
310 
350 
315 
315 

185 
185 
170 
170 
170 

158 
158 
130 
130 
145 

170 
130 
130 
1» 
100 

90 

90 
80 
90 
80 

80 
130 
133 
130 
145 
330 


145 
110 
110 
110 
130 

100 
130 
100 
80 
132 

110 
100 
100 
130 
UO 

90 
100 
UO 
90 
80 

80 
80 
80 
70 
70 

80 
90 
80 
80 
80 
100 


90 
70 

eo 

00 
00 

00 
«0 
S3 
S3 
170 

133 
130 
14S 
110 
90 

80 
80 
70 
flO 
SO 

70 

70 

00 

110 

100 

80 
70 
00 
00 
80 


MontMy  diecharge  of  Laramie  Rir>er  near  Jelm,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Kontb. 


Dbcbarge  in  second-feet. 


Ifaximaoi.  IQnlmam.     Meoa. 


Run-off 
(total  In 
■cra-leet). 


Ootober 

November  1-19. 

fc::::::::: 

lime 

July 

Aiignit 

September 


99 

110 
370 
1,500 
1,110 
330 
145 
170 


49 

58 
80 
170 
376 
80 
70 


75.6 

lie 

638 

782 

1S4 
97.6 
83.4 


4,230 
a,850 
6,900 
33,800 
45,30O 
9,470 
6,000 
4,900 


I.ABAllDt  RIVXK  AVD  PIOHXU  OAHAI.  ITXAB  WOODS,  WTO. 

Location. — ^In  sec.  36,  T.  14  N.,  R.  77  W. ,  at  divenian  dam  for  Pioneer  canal,  2  miles 
above  Woods  post  ofiSce,  in  Albany  County.  Nearest  important  tributary,  Fox 
Creek,  enters  3  miles  above. 

Dbainaoe  ahea. — 109  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:  600,000). 
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ATAiuBut.— April  16,  1912,  to  September  30,  1916.  The  records  for  1913 
iBd  1914  were  obtained  by  the  Laramie  Water  Co.  and  published  by  the  State 
engineer.  Fran  1895  to  1900  and  May  7  to  November  11,  1911,  a  station  vras 
aaintained  at  Woods  Tanding  in  sec.  11,  T.  13  N. ,  R.  77  W.  The  records  are  not 
dJMCtly  oompanible  as  Fox  Creek  enters  between  and  a  few  small  ditches  divert 


C-^E.— Briatol  water-stage  recorder,  whose  datum  is  crest  of  dam,  was  moved  Septem- 
ber 23, 1915,  to  upper  wing  wall  of  head  gates,  and  although  actually  above  canal 
intake,  it  still  indicates  flow  over  dam  as  it  is  in  the  pool  f  (Mined  by  diversion  dam. 
Gage  origiiially  at  left  end  of  dam  just  below  Pioneer  canal  head  gates.  Chain 
pge  on  I*k>neeT  canal  is  at  the  Johnson  bridge  1)  miles  below  intake.  Giage  is 
nad  by  W.  H.  McCumber. 

r  '^cauKiB  M KAscTREif  ENTs.— Made  from  cable  2,000  feet  above  dam.  Measurement 
of  Fiooeer  canal  made  at  Johnson  bridge  and  this  quantity  is  subtracted  from 
tow  at  cable  to  determine  flow  at  diversion  dam. 

Iavkki  awd  control. — Channel  at  gage  is  pool  formed  by  concrete  diversion  dam 
•hoot  2  feet  luig^.  Omtrol  is  dam  and  is  permanent.  Banks  are  high  and  not 
subject  to  overflow.  Stage  of  zero  flow,  zero  on  gage.  Bed  of  canal  is  composed 
of  thate  iriiich  c^ianges  somewhat;  control  not  well  defined. 

IrsMMWB  OF  DI8CRABOK. — TAramin  River:  Maximum  stage  during  year,  from 
vater-atage  recorder,  1.9  feet  for  several  hours.  May  10  and  June  13  (discharge, 
9M  aeoond-feet);  Tninimiim  stage  (mean  for  day)  0.08  foot  November  11  (dis- 
dnige.  12  second-feet). 

Pioneer  canal:  Marimiim  stage  recorded,  2.18  feet  at  4.35  p.  m.  June  30  (dis. 
ciwge,  119  BBCond-feet);  miniTnnm  discharge  of  about  2  second -feet  occurs 
during  winter  when  gates  are  closed. 

'■■  I  — Stage-discbaige  relation  not  affected  by  ice  aa  crest  of  dam  is  kept  free  from  ice. 

I'.'EisiONS. — By  decree  of  district  court  dated  December  27,  1912,  there  were 
■djodicated  diversions  of  approximately  10  second-feet  from  Laramie  River 
between  the  State  line  and  Pioneer  dam,  exclusive  of  the  Pioneer  canal,  whidi 
hasdeoreeB  for  282  aeoond-feet. 

Iz^rxATioN. — None,  as  pond  above  dam  is  too  small  to  have  any  appreciable  effect 
an  flow.     Whenever  canal  head  gates  are  closed  the  discharge  over  dam  increases. 

irraacr. — Lanunie  River  station:  Stage-discharge  relation  permanent.  Rating 
curre  well  d^ned  below  400  second-feet,  but  somewhat  imcertain  above. 
Opoation  of  water-stage  recorder  satisfactory  except  for  short  periods,  as  shown 
ia  footnote  to  daily-diachatge  table.  Daily  discharge  ascertained  by  applying 
to  iKtii^  table  mean  daily  gage  height  determined  by  inspecting  gage-height 
paph.     Records  excellent  except  those  for  high  water,  which  are  good. 

T&oneo'  canal  station :  Stage-discharge  relation  apparently  permanent.  Rating 
CBTve  fairly  well  defined.  Gage  read  to  hundredUis  twice  daily  May  21  to  Jtme 
30;  ODce  daily  for  remainder  of  period.  Daily  dischaige  ascertained  by  applying 
laean  daily  gage  height  to  rating  table.    Records  good. 

'  'xrKSATiON. — ^The  Laramie  Water  Co.,  through  C.  C.  Schrontz,  general  manager, 
fnndriied  gage-height  record. 

.'-jdbarae  vuaturtmenU  of  Laramie  River  ntar  Wood*,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


IMl 

Usdeby- 

bd^t. 

Dts- 
cbarge. 

!*.     1 

B,I  iCMkar 

Ac<. 

0.28 
1.11 

1.71 

See^ft- 
44.4 

.-K  17 

H  K  Smith         - 

440 

880 
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Sims'ACfi  Water  sxjpply,  l9ld,  tASt  vi. 


Daily  diteharge,  in  second-Jeet,  cf  Laramie  River  tiecr  Wood*,  Wyo.,Jtr  Qu  ymr  ending 

Sept.  SO,  1916. 


tns. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Judo. 

July. 

Aug. 

Sept. 

1 

47 
47 
29 
29 
29 

25 
25 
42 
34 

42 

61 

49 
34 

SO 

66 
79 
69 
61 
34 

15 
58 
79 
91 

85 

TO 
74 
TO 
TO 
TO 

n 

66 
63 
61 
63 
66 

66 
49 
32 
29 
29 

13 
21 
SO 
38 
34 

47 
47 

47 
61 
61 

61 

58 
58 
61 

58 

58 

61 
53 
61 
53 

56 
C6 
61 
61 
63 

63 
61 

68 
58 
58 

61 
49 
42 
42 
40 

45 

47 
40 
36 
33 

30 

32 
38 
40 

42 

40 
36 
43 
86 
36 
40 

42 
45 
49 
49 
63 

53 
53 
53 
63 
63 

63 
58 
53 
63 
63 

49 
49 

49 
53 

53 

58 

53 
53 
49 
49 

49 
49 
53 
63 
49 
49 

53 
53 
47 
49 
S3 

53 
63 
S3 
63 

53 

63 
63 
63 

S3 
53 

53 

63 
53 
66 
66 

66 
53 
53 
53 
53 

53 
42 
42 
42 

42 
53 
63 
53 
53 

42 
53 
S3 
53 

TO 

TO 
110 
110 
TO 
TO 

66 
TO 

79 
79 
94 

110 
TO 
94 
79 
66 

66 
53 
63 
63 
S3 
53 

42 
42 
42 
42 
42 

32 
32 
32 
32 
42 

53 
66 
TO 
66 
TO 

66 
66 
66 
TO 
79 

66 
TO 
TO 
110 
128 

147 

iro 

266 
322 
266 

239 
266 

266 
322 
350 

440 
640 
788 
862 
940 

835 
750 
750 
714 
640 

590 
535 
640 
714 
640 

5TO 
605 
675 
675 
640 

640 

sro 

605 
714 
750 
825 

900 
825 
829 
864 
900 

864 
788 
788 
788 
864 

900 
864 
940 
864 
825 

788 
788 
788 
750 
712 

640 
5TO 
4TO 
410 
410 

380 
880 
350 
350 
822 

293 
293 
293 
266 
239 

239 
214 

190 
190 
214 

214 
168 
128 
110 
110 

168 
128 
110 
94 
94 

TO 
66 

53 
53 
53 

53 
66 
128 
94 
110 
128 

147 
94 
94 
94 
94 

71 
94 

74 
56 
88 

91 
58 
51 
63 
56 

47 
61 
S3 
38 
34 

40 
32 
29 
27 
24 

27 
34 
36 
29 
27 
53 

33 

2 

23 

3 

22 

4 

17 

5 

IS 

« 

15 

7 

2t 

8 

ii 

9 

27 

10 

110 

11 

128 

12 

117 

13 

117 

U 

91 

13 

74 

IB 

53 

17 

31 

IS 

24 

M 

27 

20 

30 

21 

33 

22 

36 

tl 

40 

21 

45 

25 

53 

29 

42 

27 

31 

2-! 

31 

2;) 

34 

30 

34 

81 

Note.— Discharge  Interpolated  Nov.  12,  May  16, 24, 26,  July  31,  Sept.  19-23,  as  gage  was  not  read. 
Momthly  discharge  of  Laramie  River  near  Woods,  Wyo.,/or  the  year  ending  Sept.  SO,  19  li',. 


Month. 

Discharge  in  second-feet. 

Run-ofI 
(total  in 
acre-Ieet). 

Maximum. 

Minimum. 

Mean. 

Ootober 

91 

66 

63 

63 

66 

110 

822 

940 

940 

293 

15 
12 
80 
42 
42 
42 
32 
239 
322 

K3 

S4.8 
49.5 
46.5 
51.6 
52.9 
69.8 
91.1 

619 

697 

150 
68.3 
47.2 

3,370 

2,950 

2,860 

January 

3  170 

3,040 

Manh  

4,260 

Anrll 

5,420 

Mv.^"'"""":"""":""":"""""-;""""" 

38,100 

41,500 

July 

9,220 
3,580 
2,810 

147  1                24 
128  1                15 

September 

940                  12 

166 

120,000 

Discharge  measwremenls  of  Pioneer  canal  near  Woods,  Wyo. ,  during  the  year  ending  Sept. 

SO,  1916. 


Rate 

Made  by— 

Oixre 
height. 

Pis- 
cbar(.'o. 

R.I.Meeker 

r.,. 

Sfc.f. 
■J.  a 

May  19 
June  17 

H  K.  Smith 

1,63 
2.09 

tiX 

IWi 
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'':i'9^»dkrjfe,in*eetmd-feet,o/Pwneereanal  near  Woods,  Wyo.,  for  the  year  ending  Sept. 

30, 1916. 


IHy. 


Oct. 

Apr. 

May. 

Jiioa. 

July. 

Aug. 

Sept. 

28 

U 

88 

106 

99 

n 

81 

35 

S2 

88 

99 

74 

72 

60 

SS 

52 

68 

106 

74 

72 

60 

SS 

52 

66 

106 

74 

73 

64 

35 

52 

66 

101 

74 

72 

82 

35 

52 

66 

92 

74 

72 

SO 

35 

52 

66 

98 

74 

72 

48 

35 

S3 

66 

109 

74 

72 

46 

2 

52 

86 

106 

76 

71 

44 

3 

62 

68 

92 

78 

71 

43 

3 

52 

68 

92 

78 

70 

43 

2 

52 

66 

91 

79 

70 

44 

2 

52 

66 

93 

78 

70 

44 

2 

54 

66 

93 

77 

69 

45 

2 

M 

88 

92 

78 

88 

48 

2 

67 

88 

104 

75 

87 

47 

2 

68 

88 

106 

74 

87 

47 

3 

59 

86 

106 

74 

86 

47 

2 

80 

87 

107 

74 

88 

47 

2 

81 

89 

108 

74 

85 

47 

2 

«3 

71 

109 

72 

84 

47 

2 

83 

88 

108 

72 

64 

47 

2 

84 

78 

106 

72 

83 

47 

2 

85 

78 

108 

73 

62 

47 

3 

«7 

81 

112 

73 

82 

.    47 

3 

87 

81 

114 

73 

81 

47 

3 

87 

81 

114 

72 

61 

47 

2 

67 

83 

112 

72 

61 

47 

2 

87 

83 

117 

72 

81 

47 

2 

87 

83 

lis 

72 

61 

47 

2 

........ 

101 

72 

81 

Von.— lHadiaiieeintnpoiated  Apr,  7-9,  II,  12, 14, 16-24,  26  to  Uay  17, 19, 20,  July  3-7, 9-11, 13-17. 19-22, 
.-  S.Zr-».  Aug.  3-S.  7-13,  I4-2&  2»-81,8ept.  2-9,11-18.  l»-23, 25-39,  ssjage  was  not  read.  Leakage  through 
:i-3i  fftf  TtlTm'ir*  at  3  Moond-feet  Oct.  13, 1915,  to  liar.  29, 1916.    Discharge  Uar.  30-31,  46  seoond-feet. 

'.'  -TiAly  ^arharge  of  Pioneer  canal  near  Woods,  Wyo.  ,for  the  year  ending  Sept.  SO,  1916. 


Honth. 

Discharge  In  second-teet . 

Bon-off 

(total  In 

acre-teet). 

Minimum. 

Uean. 

>J*er 

November 

35 

3 

10.3 
a  2.0 
a  3.0 

•  2.0 

•  2.0 

•  4.84 
57.6 
72.0 

104 
74.8 
87.0 
48.0 

-         633 
111) 

1?3 

123 

llo 

^S^:. 

i'9< 

SS...::: ::  : 

87 
101 
118 
99 
72 
81 

44 

88 
91 

72 
81 
42 

3,4.11 

)Sr .".:::. 

4,430 

6;  190 

;^                      

4,600 

Ajfim 

1, 1'iO 
3,  COO 

118 

2 

37.2 

27,000 

a  £8llmated. 
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Combined  mtmlhly  disdiarge  of  Laramie  Rieer  and  Pioneer  einal  near  Woods, 
Me  year  ending  Sept.  SO,  1916. 

Wyo.,/or 

Ibntb. 

Disduige  in  seoond-teet. 

Rim.ofl 
(total  In 
Bcro-teet). 

mnifnnm. 

Mem. 

October 

m 

68 
65 
65 
68 
112 
3S8 
1,010 
1,030 

an 

219 
171 

17 

14 

32 

44 

44 

44 

84 

305 

440 

125 

8« 

65 

65.1 
51.5 
48.5 
53.6 
64.0 
74.1 

149 

«tl 

801 

224 

125 
05.1 

4,000 

November            . 

3,060 

2,P«0 

JfUliMry ,  ,  .    ,,,,.,    .  ,  -  - 

3,300 

Febniary 

3,  lao 

Mttrch .        

4,560 

Anil.    ...                 

8,870 

iSy.i\:::::::::;::::::::::::;::::::::::::::;:;:::::::::: 

42,500 

JWnft  -  -  r  , 

47,700 

July 

U.SOO 

Annist 

7;e90 

flf^mNir                         

5,660 

The  year 

1,080 

14 

aoi 

147,000 

T.AHAifT*  BIVSR  AT  TWO  SIVZSS,  WYO. 

Location. — In  aec.  6,  T.  17  N. ,  R.  74  W.,  at  highway  bridge  at  Two  Bivers,  in  Albany 
County.    Nearest  tributary,  Little  Laramie  River,  enters  one-fourth  mile  below. 

Dbainaos  area. — 1,290  square  milee  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Rbcords  AVAILABLE.— May  6, 1911,  to  October  31, 1912;  October  1, 1913,  to  Septem- 
ber 30, 1916.    Station  maintained  by  State  engineer  during  1913  and  1914. 

Gage. — ^Bristol  water-stage  recorder  on  left  bank  just  above  bridge.  Gage  used  since 
1915  was  referred  to  datum  0.74  foot  higher  than  that  of  1912.  Gage  on  left  bank 
400  feet  above  bridge  used  during  1913  and  1914. 

DiscHABOE  MEASUREMENTS. — Made  fiom  bridge  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  sand  and  gravel;  shifting.  JTo  well 
defined  control.    Banks  high  and  not  subject  to  overflow. 

Extremes  op  discharoe. — ^Maximum  stage,  from  water  stage  recorder,  3.45  feet  at 
1  p.  m.  June  9  (discharge,  666  second -feet);  minimum  discharge  probably  occurs 
during  winter  months. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — By  decree  of  district  court  dated  December  27,  1912,  there  were  adju- 
dicated diversions  of  414  second-feet  from  Laramie  Rivsr  between  this  and  the 
station  near  Woods. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  control  (^lifting  at  high  stages. 
Rating  curve  used  October  1  to  November  11  fairly  well  defined;  curve  used 
after  June  20  not  well  defined.  Operation  of  water-stage  recorder  fairly  satis- 
factory except  for  periods  when  clock  ran  down,  as  shown  in  footnote  to  daily- 
dischatge  table.  Daily  discharge  ascertained  by  applying  to  rating  table  meim 
daily  gage  height  determined  by  inspection  of  gage-height  graph;  shifting-control 
method  used  May  5  to  June  12.    Records  good. 

Cooperation. — Gage-height  record  fumidied  by  Laramie  Water  Co.,  through  0.  G. 
Sdurontz,  general  manager. 

Discharge  meaturemtnls  of  Laramie  River  at  Two  Riven,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

^^t. 

DIs. 

Sate. 

Madeby- 

hSSTt. 

DIs- 
chaise. 

Jan.     6 

R.I  Meeker 

Feet. 

•  1.98 

•  2.60 
1.41 

70 
106 

July    8 
Apr.  17 

H.K.  Smith 

Ftft. 
1.61 
1.20 

S«e./I. 
119 

Feb.  15 
Mar    5 

R.H.  Fletcher 

do 

S3 

«  Stage-discharge  relation  affectod  by  See. 
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',  m  MtonA-ftti,  ofLaxmwU  River  at  Two  Rivers,  Wyo.,Jar  the  year  ending 
Sept  SO,  1916. 


T>1. 

Oct. 

Nov. 

May. 

June. 

July. 

Aug. 

Sept. 

, 

88 

54 
46 

44 
45 

4« 

43 
36 
24 
20 

21 
28 
42 
SO 
54 

61 

77 
80 
80 

m 

97 
99 

107 
89 
93 

97 
99 

103 
103 
103 
99 

113 

107 
97 
80 
86 

86 
84 
84 
80 
78 

97 


W 

63 
42 
S3 
93 
182 

273 
362 
350 
286 
266 

314 
338 
362 
374 
328 

314 
310 
300 
350 
316 

278 
338 
362 
398 
434 
446 

386 
410 
446 
470 
448 

3S0 
386 

434 
482 
448 

886 

434 
450 
466 

480 

493 
S02 

450 
400 
338 

326 
183 
218 
266 
254 

242 
266 
278 
230 
205 

180 
150 
120 

110 
120 

130 
120 

no 

96 
90 

100 

112 
100 
90 

78 

75 
104 
98 
96 
92 

101 
101 
92 
83 

75 

75 
S3 
48 
43 
48 
65 

6? 
St 
?5 
67 
60 

48 
75 
63 
60 
60 

70 
83 
48 
43 
38 

30 
38 
42 
33 
12 

21 
66 

92 
80 
75 

48 
75 
83 
67 
48 
75 

75 

ii-.""""rrmiiii  ""I  """ill !"!"!"! 

1 ., . 

I 

I 

4 

- 

• 

. 

a 

3 

J 

a. 

f  ... 

y-«n.— DtaBlmja  estbnated  bv  oompwlaan  with  leoord  of  flow  of  TorMnln  River  near  Woods  Uajr  10, 
.:.1>^  June  IS-IH,  30,  July  1, 3, 9-19, 30, 31,  Aug.  11, 22. 

UTaAbf  dimkarge  o/Lartanie  River  at  Two  Rivere,  Wyo.  ,for  the  year  ending  Sept.  SO,  1916. 


Month. 

Bnn-off 
(total  In 
acr»leet]. 

l^^Ttntmn 

Mtan. 

Mobw 

107 

113 
448 

502 
180 
92 

20 
75 
42 
183 
42 
13 

6S.8 
89.9 

280 

371 
95.0 
67.6 

4,230 

Kiaratin^|.i|                  

1,960 

Ibys-n 

15,000 

22,100 

Jjty 

6,840 

3,540 

T.*m>irra  kivxb  hxak  lookout,  wto. 

LocAnoN. — ^About  aec.  33,  T.  21  N.,  R.  74  W.,  at  steel  highway  bridge  9  miles  north- 
east of  Lookout,  in  Albany  County.  No  tributary  of  importance  between  otation 
and  Wheatland  reeervoir  No.  2,  located  a  short  distance  downstream. 

DauxAac  arsa. — 2,100  square  miles  (metunned  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Rkobb*  availablk. — April  22, 1915,  to  September  30,  1916,  State  engineer  main- 
tained station  at  this  point  during  1913  and  1914. 

Gaob. — Kistol  water-stage  recordert>n  downstream  side  of  ri^t  bridge  abutment. 

Dbchabos  mkasttrkkknts. — Made  from  single-span  bridge  or  by  wading. 

C&unrxL  Axs  conthol. — Bed  composed  of  sand  and  silt.  Control  a  short  distance 
downstream;  shifts  oaiy  at  intervals,  and  practically  permanent  during  1916. 
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Extremes  or  DiscRAaaB. — Maximum  stage  during  year,  from  water-etage  recorder, 
3.1  feot  at  6  p.  m.  June  17  (discharge,  681  second-feet);  minimum  discharge 
probably  occurs  during  winter  months. 

Ice. — Stage^lischarge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DrvEHSioNS. — ^By  decree  of  district  court  dated  December  27, 1912,  there  were  adju- 
dicated diversions  of  211  second-feet  from  Laramie  River  between  Two  Rivera 
and  the  Lookout  station. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  fairly 
well  defined  between  20  and  700  second  feet.  Operation  of  water-stage  recorder 
fairly  satisfactory  except  for  short  periods  as  shown  in  footnote  to  daily-discharge 
table.  Daily  discharge  ascertained  by  applying  to  rating  table  mean  daily  gage 
height  determined  by  inspecting  gage-height  graph.    Records  good. 

Cooperation. — Gage-height  record  furnished  by  the  Laramie  Water  Co.  through  C.  C. 
Schrontz,  general  manager. 

Discharge  meaxwreToents  of  Laramie  River  near  Lookout,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

CSaee 
height. 

Dl.'i- 
charge. 

HtLj    4 
Juna  IS 

PollaosbM  and  flmlth 

Fett. 
1.72 
3.04 
1.72 

See.-fl. 
lOO 

R4>hi>rt  ?ollnn«ho«                                     

JulT  22 

Fo]]aiisbee  and  Hoyt 

91 

'  Daily  discharge,  in  second-feet,  of  Laramie  River  near  LoohotU,  Wyo.,  for  the  year  cncUny 

Sept.  30, 1916. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

28 
85 
61 
48 
44 

49 
49 
51 
61 
49 

4< 
35 
3t 
36 
42 

50 
60 
75 
80 
90 

95 
106 
114 

lot 

109 

106 
104 
104 
109 
1U9 
104 

eo" 

60 
69 
91 

91 
130 
130 
104 

80 

80 
80 
104 
116 
188 

277 
360 
382 
382 
382 

383 
360 
817 
297 
297 

277 
240 
244 
348 
261 

264 
2S8 
277 
297 
at? 

817 
360 
430 
483 
455 

430 
465 
608 

483 
430 

430 
608 
663 
693 
692 

631 
631 
621 
693 
661 

593 
608 
430 
360 
817 

268 
168 
189 
143 
158 

189 
173 

158 
158 
158 

148 
143 

143 

158 
130 

130 
130 
130 
143 
130 

130 
116 
114 
111 
109 

106 
104 
91 
91 
80 

69 
69 
69 
69 
69 
69 

60 
60 

80 
189 
297 

116 
104 
91 
80 
80 

80 
91 
80 
91 
80 

69 
69 
60 
60 
60 

60 
60 
60 
42 
42 

SO 
42 
42 
42 
34 
34 

34 

2 

34 
34 
38 
43 

46 
50 
60 
60 
50 

60 
80 
60 

3.                            .  .  .  ." 

4 

s 

e , 

7 

8 

9 

10 

11..             

12 

13 

14 

18 

91 

91 
60 
69 
53 
34 

27 
34 
34 

IS 

17 

18 

19 

ao 

21 

22 

23 

24 

27 
27 

20 
20 
20 
27 
34 

SB 

98 

27 

28 

29 

30 

31 

M7  1 

1 

1 

Note.— Dbcharge  estimated  Oct.  16-23,  May  23-26,  July  18-21,  Sept.  4-6, 19,  by  oompariaon  irith  records 
of  flow  of  linramle  River  near  Woods. 


Digitized  by 


Google 


FLATTB  RrVER  BASIK.  22 1> 

Mantklgdudurge  of  Ixramie  River  near  Lookout,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 


Discbarge  in  second-feet. 


Maximum.  Minimum.      Mean 


Run-off 
(total  In 
acre-feet). 


October.... 
AJirU27-». 

JODB. ...... 

JolT 

Animt 


114 
»l 

382 
651 
189 
297 
91 


38 
00 
80 
143 
69 
34 
20 


«9.8 
70.0 

241 

442 

119 
76.9 
45.8 


4,290 
5.M 
14,800 
26,300 
7,320 
4,730 
2,730 


I.AKA]irE  BIVBR  BEI^W  KeOILL,  WTO. 

Location.— In  eec.  33,  T.  23  N.,  R.  73  W.,  at  J.  T.  Dodge's  ranch.  8  miles  below  Mc- 
Gill,  in  .\lbany  County.  No  tributary  between  station  and  outlet  of  Wbeatland 
reservoir  No.  2. 

DsAiNAQB  ABBA. — ^2,230  Square  miles  (measured  on  base  map  of  Wyoming;  scale. 
1:500,000). 

Becobds  available. — ^May  4  to  September  9, 1916. 

Gage. — ^Vertical  staff  on  left  abutment  of  private  bridge;  read  by  Mrs.  Mary  E.  Dodge. 

DiscHABOE  MEASUREMBNT8.— Made  from  single-span  bridge  or  by  wading. 

Chaknel  and  contbol. — Bed  composed  of  coarse  gravel.  Control  at  small  rapids 
100  feet  downstream. 

Eterekes  of  dischaboe. — Maximum  stage  recorded  during  year,  2.55  feet,  June  16-17 
(discharge,  652  second-feet);  minimuni  discharge  probably  occurs  during  winter 
months. 

Ice. — No  information. 

BiTEBSioNS. — One  small  diversion  between  this  station  and  that  at  McGill. 

Beoulation. — Flow  at  station  shows  effect  of  storage  in  Wheatland  reservoir  which 
has  an  adjudicated  decree  for  633  second-feet  and  a  storage  capacity  of  approxi- 
mately 110,000  acre-feet.  Entire  flow  of  Laramie  River  below  Lookout  passes 
through  Wheatland  reservoir. 

AccniLAcr. — Stage-discharge  relation  apparently  permanent.  Rating  curve  not  well 
defined,  being  based  on  only  three  measurements.  Gage  read  to  quarter  tenths 
twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to 
rating  table.    Records  fair. 

CooPBRATroN. — Gage-height  record  furnished  by  Laramie  Water  Co.  through  C.  C. 
Schrontz,  general  manager. 

Ditduo-ge  mauuremenli  of  Laramie  River  below  ifcGiU,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 


Made  by- 


Gnee 
height. 


Dis- 
charge. 


Mar    4 

hue  U 
Ang.  17 


FoUansbee  and  Smith 

Robert  FoUansbee 

H.K.  Smith 


Fett. 
0.65 
2.43 
1.24 


Stcfl. 
oS 

fieo 

96 


a  Estimated. 
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SURFACE  WATBB  SUPPLY,  IWC,  PABT  VI. 


Daily  dM»arge,  in  teixmAfeet,  of  Laramie  River  below  JteOill,  Wjfo.,/or  the  yecw  ending 

Sept.  SO,  1916. 


D»y. 

May. 

June. 

Toly. 

Aug. 

Sept. 

D»y. 

Hay. 

lane. 

lidy. 

Aug. 

Sept. 

1 

493 
470 
403 
S31 
£44 

513 
544 
544 
615 
015 

M5 

622 
372 
378 

sm 

615 
580 
544 
544 
544 

544 
513 
479 
450 
47B 

479 
420 
430 
894 
394 

88 

128 
128 
70 

25 

14 
14 
10 
t 

3 
3 

1 
1 

16 

17 

18 

19 

30 

31 

22 

33 

34 

35 

35 

27 

28 

28 

ao 

81 

S44 

467 
479 
479 
S58 

344 
450 
479 
479 
479 

580 
492 
486 
813 
493 
493 

653 
653 
630 
615 
615 

623 
615 
615 
615 
615 

615 
615 
615 
580 
615 

367 
800 
360 
309 
309 

179 
166 
147 
138 
138 

134 

88 
111 

m 

73 
98 

107 
107 
107 
38 
35 

14 
6 
25 
25 
35 

25 
53 
38 
38 
38 
38 

8 

S 

4 

< 

S 

7 

8 

» 

10 

10 
10 

7 

to 

240 
3» 
S44 

W7 
3£) 
320 
830 
330 

11 

U 

13 

128 
107 
103 

14 

15 

Non.— Noneord  Aug.  5-13. 
MorUMy  discharge  of  Laramie  River  below  MeOHl,  Wyo.  ,for  the  year  ending  Sept.  SO,  1916. 


HoDth. 

Run-off 
(toulln 

M#*lin"*"- 

Mtatou^. 

Hmh. 

Kfty4-31    ..    ,             .                                                                        ,        , 

653 
615 

7 

873 

73 

361 

675 
S36 

30,000 

Juiie. 

34,200 

30,000 

T.AHAimt  KIVXB  VXAS  WKXATLAITS,  WTO. 

Location.— In  sec.  35,  T.  25  N.,  R.  69  W.,  at  hij^way  bridge  at  Wheeler  lanch,  10 
milee  northweet  of  Wheatland,  in  Platte  County.  Neaieat  tributary,  Sibyleo 
Creek,  enters  one-haU  mile  below. 

Dbainaob  abba. — 2,480  square  miles  (measured  on  base  jaap  of  Wyoming;  scale, 
1:500,000). 

Recobds  availablb. — April  13  to  November  9, 1912;  April  1, 1915,  to  November  10, 
1916,  when  station  was  discontinued.  State  engineer  maintained  station  at  this 
point  during  1913  and  1914. 

Gaob. — Chain  gage  on  upstream  side  of  bridge;  read  by  John  Wilkinson.  During 
1912  a  staff  gage  on  right  bank  300  feet  above  bridge;  no  determined  relation 
between  gages. 

DucBABOB  MBASUSBKBNTS. — Made  from  single^pan  bridge  ot  by  wading. 

Channei.  and  contbol. — Bed  composed  of  sand  and  gravel.  Control  100  feet  down- 
stream at  small  rapids  which  form  a  pool  at  ordinary  stages;  permanent  during 
1916.    Banks  not  subject  to  overflow.    Stage  of  zero  flow,  about  0.2  foot. 

EsnBEXES  or  disoharoe. — Maximum  stage  recorded  during  year,  1.1  feet  at  6  p.  m. 
March  13  (discharge,  40  second-feet);  minimum  discharge  practically  zero  during 
parts  of  August  and  September. 

loE. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DrvBBSioNS. — By  decree  of  district  court  dated  December  27, 1912,  there  were  adju- 
dicated diversions  of  14  second-feet  from  Laramie  River  between  the  station  at 
McGill  and  this  station.  In  addition,  there  is  an  adjudicated  decree  of  633 
second-feet  for  storage  in  Wheatland  reservoir  (capacity  about  110,000  acre-feet) 
above  McGill.  Water  from  this  reaorvoir  passes  McGill  but  is  diverted  above  the 
Wheatland  station. 
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IUgciation. — See  divermons. 

AccuBACT. — Stage-dischaige  relation  practically  permanent  after  winter  o(  1915-16. 

Bating  ciurve  well  defined  below  40  eecond-feet.    Gage  read  to  quarter  tenths 

twice  daily.     Daily  dischaige  ascertained  by  applying  mean  daily  gage  height  to 

lating  table.    Records  good. 
CooPBBATioN.— Gage-height  records  furnished  by  Laramie  Water  Co.  through  C.  C. 

Schrontz,  general  manager. 

LHiAarge  meaturtmentt  o/Lananie  River  near  Wheatland,  Wyo.,  during  the  year  ending 

Sept.  30, 1916. 


Dtte. 

lUdfiby— 

be^t. 

charge. 

D&te. 

MiKlnby— 

bei^t. 

Div 
charge. 

Oct    9 

M.N.  Ormt.Jr 

R.H.  FIMclK«r, 

.72 

14.2 

Jane  1« 
July    8 

U.K.  Smith 

Fett. 

0.41 

.40 

^"fv 

Apr.    4 

n.  H.  Fktfhor 

•  1.0 

•  Estimated. 

Dsiiy  (Kacftargw,  tn  teeond-feet,  of  Laramie  River  near  Wheatland,  Wyo.,  for  the  period 
Oct.  1, 1915,  to  Nov.  10, 1916. 


DV- 

Oct. 

Nov. 

lUr. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

13 
10 
10 
» 
10 

8 
9 
10 
10 
9 

8 
9 
10 
10 
10 

IS 
17 
IS 
15 
U 

11 
11 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
8 
6 
S 
7 

7 

7 
7 
7 
7 

8 
9 
10 
9 
8 

7 

8 
7 

7 
7 

ji' 

34 
84 
23 

20 
18 
18 
24 
25 

31 
31 
It 
24 
20 

14 
14 
1« 
25 
25 
20 

17 
18 
18 
12 
12 

12 
14 
12 
11 
11 

12 
12 
12 
12 
U 

14 
14 
13 
11 
11 

12 
11 

10 
10 
8 

« 
10 
10 

0 
10 

10 

« 
« 

10 

7 

4 
3 
3 

a 

2 

2 
4 

7 
14 
10 

8 
8 
8 
9 
18 

23 
18 
It 
It 
12 

10 

8 
8 
7 
t 
0 

12 
14 

13 

3 


2 
2 

1 
1 

1 

1 
1 
0 
0 
0 

0 

1 

1 
1 
1 

1 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

zo 

2.2 

2.8 
3.8 
4.0 

4.0 
4.0 
40 

to 

6.0 

6.0 
6.0 

to 

4.0 
0.0 

to 

6.0 
7.2 
7.6 
7.t 

8.0 
8.0 

10 

10 

10 

0.0 
9.0 
7.6 
7.2 
7.2 
t.4 

t.O 

J 

6.0 

J 

6.4 

4 

60 

S 

6.0 

4 

t.O 

5 

t.4 

f 

t.4 

t.... 

t  0 

■ 

t.4 

11 

B 

a 

u 

u 

M 

17 

M. 

n 

B 

B 

a 

a r 

M 

s 

% 

» 

a 

s 

» 

11 

Non.-Di9i>lnrge  estimated  Nor.  13-22,  24,  25,  27-30,  1915,  because  of  Ice.  Shining-control  methods 
oad  dnrinz  open  water,  Oct.  1  to  Nor.  30, 1915.  Oage  lead,  but  data  insuffldent  (or  estimates  of  Bow, 
Nm.U-18,1918. 


Digitized  by 


Google 


224 


suBPACE  Water  supply,  I9ie,  past  vi. 


Monthbf  duduB 

ge  of  Laname  River  near 

to  Noi 

Wheatland,  Wyo 
.  10,  1916. 

.,  for  the  period  Oe 

(.  /,  J9fS, 

Month. 

Discharge  in  socond-fcct . 

Run-oit 
(total  In 
acre-feet). 

yftyjiTn-iTTi  - 

UtnlTtinm . 

Itean. 

October 

»U-1«. 



17 
10 
M 
18 

n 

14 

3 

a 

2 

10 
0.4 

s 

8 
14 
8 
2 
1 
0 
0 
0 

2 
6 

10.7 

8.33 

23.4 

11.8 

8.M 

4.93 

1.81 

.4.'> 

.47 

«.2S 

6.18 

6B.S 

«ee 

Uarch 

92S 

April 

TOR 

I^y 

S60 

293 

July 

111 

27.  7 

30.9 

WIS. 

3«4 

Novemberl-IO 

122 

I.ASAKIB  RIVSK  AT  FORT  T.AIlAinK.  WTO. 

Location.— In  sec.  28,  T.  28  N.,  R.  64  W.,  at  highway  bridge  at  Fort  Laramie,  in 
Goshen  County.    No  large  tributary  between  station  and  mouth.  IJ  miles  belo^v. 

Draimaqb  area.— 4,580  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Kecords  available. — April  4, 1915,  to  September  30,  1916. 

Gaob. — ^Vertical  staS;  read  by  Geo.  Sandercock. 

DiscHABOB  MEASUREMENTS. — ^Made  fiom  highway  bridge. 

Ohannel  and  CONTROL. — No  information. 

Ice. — StageHlischarge  relation  seriously  affected  by  ice;  observations  discontinued. 

Diversions. — ^By  decree  of  district  court  dated  December  27,  1912,  there  are  adju- 
dicated diversions  of  47  second-feet  between  station  near  Latamie  and  Fort 
Lanumie. 

Heoulation.— See  Laramie  River  below  McGill,  page  221. 

Cooperation. — ^Daily  discharge  records  furnished  by  United  States  Reclamation 
Service. 

Daily  diidtarge,  in  second-feet,  of  Laramie  River  at  Fort  Laramie,  Wyo.,  for  the  year 

ending  Sept.  So,  1916. 


Day. 


1. 
2. 
3. 
4. 

6. 

fl. 
7. 
8. 
«. 
10. 

11. 
12. 
13. 
II. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 


Oct.       Nov.      May.      June.     July.      Aug.      Scfit. 


17B 
170 
161 
161 
166 

167 
157 
1.S7 
170 
170 

170 
170 
170 
170 
170 

m 

211 
228 
215 
211 

204 
200 
20O 
191 
187 

.182 
182 
182 
174 
170 
170 


157 
153 
153 
153 
157 

157 
157 
160 
157 
161 

157 
157 
157 
170 
182 

182 
157 
157 
166 
161 

166 
161 
161 
157 
157 

157 
153 
1S3 
1.55 
157 


149 
149 
149 
149 
140 

128 
103 

77 
60 
SO 

44 

40 

91 

115 

136 

84 
52 
41 
62 
65 

80 
115 


41 
37 
37 
38 
33 

27 
25 
24 
24 
23 

22 
25 
23 
23 
21 

19 
16 
17 
18 
15 

13 
II 
12 
12 
11 

II 
11 
II 
10 

9.8 


9.8 
9.8 
9.8 
9.8 
9.8 

9.2 
9.2 
8.6 
7.5 
7.0 

7.0 
7.0 
8.0 

A7 
A7 

A4 
S.0 
6.0 

4.8 
4.8 

4.6 
4.6 
4.6 
4.3 
4.0 

4.0 
3.9 
3.8 
3  ^ 

3  8 

;t..s 


3.8 
3.8 
S.8 
3.8 
3.8 

48.0 
91.0 
13.0 
9.8 
8.6 

7.5 
7.0 
7.0 
6.5 
6.7 

A7 
A7 
A7 
A7 
6.7 

A7 
A7 
A4 
A4 
AO 

6.0 
6.4 
6.7 

f.7 
5.7 
0.7 


o.  / 
8.7 
5.7 
6.7 
5.7 

5.7 
8.7 
5.7 
8.0 
6.5 

7.5 
8.6 
AO 
8.0 
7.5 

7.0 
8.5 
8.6 
6.5 
7.0 

7.0 
AO 
9.2 
11.0 
11.0 

11.0 

11  0 

12  0 
12.0 
i:i  I) 


Note.— Discharge  estimated  May  1  and  Aug.  31, 
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MwitMir  StAawge  of  Laramie  River  at  Fort  Laramie,    Wffo.,  for  the  year  ending 

Sept.  SO,  1916. 


HooUi. 

Rim-off 

(total  In 

acre-Ieet). 

WaTlTTinm 

Uean. 

>s*«. 

228 
183 
I« 

41 
0.8 

91 

13 

1S7 

153 
40 
9.8 
3.8 
3.8 
5.7 

181 
160 
89.5 

ao.« 

CX 
10.1 
7.90 

■      11,100 

Smmim 

9,sao 

»(».._ 

5,  SCO 

S. I..:::::::::::::::::::::: ::::::::    :::: 

1,230 
381 

;*._ 

Hat_ 

621 

470 

Km.— IfaBthly  diacfaancB  compntad  bj  angbieen  of  United  States  Oedogloal  Sorrey  Irom  records  of 
kirflavbndslMd  by  United  States  Bedamation  Service. 

XlSnX  rABAKIB  KIVXH  irXAS  FIUIOaE,  WTO. 

Lkahon.— In  sec.  9,  T.  15  N.,  R.  77  W.,  at  private  bridga  at  May's  ranch,  1)  milea 
•oothofFSniore,  in  Albany  County.  No  tributary  of  importance  between  station 
ind  junction  of  North,  Middle,  and  South  forlcs.  4  miles  above. 

DuciAOS  AREA. — 155  squiire  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:SOO,000). 

Bkobm  ATAn^ABu.— May  14, 1911,  to  October  31, 1912;  April  1, 1915,  to  September 
30, 1916.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

GiSE.— Vertical  staff  on  downstream  side  of  left  bridge  abutment;  read  by  Claude 
May.  Gage  used  since  April  1, 1915,  was  referred  to  datum  0. 21  foot  lower  than 
pee  at  same  site  used  during  1911  and  1912. 

IhscBABOK  MKAsuEEMBNTs. — Made  from  single-span  bridge  or  by  wading. 

CkisxBi.  AND  CONTBOL. — Bed  composed  of  coarse  gravel  and  small  boulders,  No 
well^iefined  control.  At  high  stages  water  flows  through  channel  around  right 
end  of  bridge. 

EniEXEB  or  dischakoe. — MaTiTnuni  stage  recorded  during  year,  3.3  feet  at  7  a.  m. 
Jane  10,  11,  and  12  (discharge,  739  second-feet);  minimnm  discharge,  probably 
occuiB  during  winter  months. 

li.— Stage-discharge  relation  seriously  afiected  by  ice;  observations  discontinued 
during  winter. 

I>rK(aiDH8. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  43 
aetond-feet  from  the  Little  Laramie  above 'station  and  255  second-feet  from  tribu- 
laries  entning  above. 

Rkclatios. — None. 

A'.rvRACT. — Stage-discharge  relation  changed  during  winter  period.  Bating  curve 
QBed  October  1  to  November  16  well  defined;  curve  used  after  March  26  fairly 
««I1  defined  above  100  second-feet,  but  poorly  defined  below.  Gage  read  to  hun- 
dredths twice  daily.  Discharge  ascertained  by  applying  mean  daUy  gage  height 
tontingtable.    Records  good. 

l^iidurgt  raeantremenU  o/LitlU  Laramie  River  near  Fihnore,  Wyo. ,  during  (he  year  ending 

Sept.  SO,  1916. 


JMt. 

Made  by— 

he^. 

Dto- 

cbarge. 

*T» 

H.K.8iidtIi 

Fett 
1.01 
8.04 
1.73 

Sec.ft. 
170 

taeU 

<M>frt  Pnltonibm .                   

W 

Mr  1 

H.  K.  ffiniti> 

lao 

713t4'— 1»— WSP  436 16 
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SURFACE  WATER  SUPPLY,  1916,  PART  VI. 


DaU)/  ditcharge,  in  tecond-feel,  of  Litth  Laramie  River  ntar  Filmore,  Wyo.,  for  the  year 
ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

48 
44 
44 
44 

40 

37 
36 
36 
36 
39 

43 
46 
43 
43 
39 

46 

63 
79 
67 
46 

46 
47. 
48 
48 
43 

43 

43 
43 
40 
40 
40 

36 
36 
36 

36 
36 

25 

27 

388 

261 

79 

79 

102 

136 
903 
203 
216 
277 

277 
277 
261 
277 
210 

190 
33 

71 
146 
167 

230 
203 
156 
146 
216 

216 
230 

3a 

34S 
330 
388 

499 
409 
388 
409 
603 

499 
368 
368 
499 
656 

656 

656 
6B6 

476 
475 

475 
453 
453 
452 

409 

368 

294 

216 
316 
190 

190 
208 

216 
216 
190 

178 
156 

196 
146 
136 

127 
127 
118 
127 
146 

156 
127 
127 
97 
110 

136 
118 
103 
91 
91 

85 
86 

85 
80 
78 

79 
78 
78 
94 
118 
118 

96 
84 
92 
92 

88 

127 
85 
71 
64 
60 

67 
51 
G6 
64 
61 

46 
SO 
47 
39 
«4 

34 
34 

28 
29 
27 

29 
31 
S3 

ao 

S3 
46 

m 

2 

23 

3 

33 

28 
30 

16 
19 
13 

28 
30 

31 
37 
86 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
110 
230 

277 
330 
409 
430 
294 

25 

4 

19 

5 

18 

6 

18 

7        

19 

8 

36   

21 

9     

36 
36 

36 
36 
37 
40 
41 

43 

18 

10 

25 

11 

23 

12        

20 

13 

14 

23 
23 

16 

21 

16 

21 

17 

19 

18 

19 

..  . 

18 

20        

17 

16 

23 

13 

23 

. 

13 

24 

::::::::|:::::::: 

12 

2S 

12 

41 

12 

37 

31 
34 

40 
16 
11 

12 

28 

13 

29 

18 

30 

10 

31 

IfonMy  ditcharge  of  Little  Laramie  River  near  Filmore,  Wyo.,  for  the  year  ending  Sept. 

SO,   1916. 

Month. 

Discharge  In  socond-feet. 

Run-oir 
(total  in 
acre-feet). 

Uaxiznum. 

79 
43 
41 
430 
388 
656 
178 
127 
36 

36 
36 
11 
13 
33 

a 

12 

Mean. 

Oetobar 

46.0 
37.5 
28.7 
94.4 

209 

405 

114 
67.0 
18.8 

2,770 

Nnvnmhnr  I.M 

1,190 

Mnr*  awi 

343 

April 

5,620 

SSy.;: : ::..;.:..:..:.:::::::::::;:::;:;::: 

12,900 

jinfie    

24,100 

July 

7,010 

3,500 

1,120 

LITTLE  LAKAlflE  BIVXB  AT  TWO  BIVSKS,  WTO. 

Location. — On  line  between  sees.  5  and  6,  T.  17  N.,  R.  74  W.,  at  highway  bridge  half 
a  mile  south  of  Two  Rivers,  in  Albany  County.  No  tributary  between  station  and 
mouth,  half  a  mile  below. 

Drainaob  area. — 310  square  milee  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000), 

Rbcords  available.— May  6, 1911,  to  October  31, 1912 ;  October  1, 1913,  to  September 
30,  1916.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

GAbE. — Bristol  water-stage  recorder  located  at  bridge.  Gage  used  during  1913  and 
1914  was  400  feet  downstream  and  was  referred  to  different  datum. 

DiBCHARaE  MEASUREMENTS. — ^Mado  from  bridge  or  by  wading. 

Channel  and  contbol. — Bed  composed  of  sand  and  gravel  which  is  fairly  perma- 
nent. Control  not  well  defined.  Banks  not  likely  to  be  overflowed,  except 
during  extremely  hig^  water. 
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CiTKUUs  OP  DiscRAReK. — Maximum  stage  during  year,  from  water-stage  recorder, 
2.9  feet  at  5  p.  m.  June  21  (diacharge,  118  second-feet);  minimum  discharge  occun 
dnringinigation  aeason  when  there  is  little  or  no  flow  for  extended  periods. 

Ice. — Stty-ftiwrhftTge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

rnrEBsioNB. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  from 
Little  Laramie  River  of  422  second-feet  between  this  station  and  the  one  near 
Rlmore ;  none  below  station. 

RRsirLATioH. — ^None. 

At-i-uact. — Stage-discharge  relation  practically  permanent.  Rating  curve  fairly 
veU  defined.  Operation  of  water-stage  recorder  fairly  satisfactory  until  last  part 
of  Jaly  after  which  gage  heights  were  of  little  value.  Daily  discharge  ascertained 
by  applying  to  rating  table,  mean  daily  gage  height  determined  by  inspecting 
pige-lftagbt  graph.    Records  &dr. 

''■■^nnaULTKni. — G^^e-height  records  furnished  by  Laramie  Water  Co.,  through  C.  C. 
.VhiDotz,  general  manager. 

I'-tciartfe  ■tneaturemerUt  of  Little  Laramie  River  at  Two  Riven,  Wyo.,  during  the  year 

ending  Sept.  SO,  1916. 


I'al». 

ViiAnty- 

h^t. 

Dis- 
charge. 

Date. 

Madoby- 

heigSt. 

DIv 
charge. 

't-      t 

R.  I  Keeker  

Feet. 

Secf. 

Kay     5 

July     8 

Follansbee  and  Smith. . 
H.K.  Smith 

Tcet. 
1.JI3 
1.30 

'"ff^ 

r-t.   U 

R.  H.  Fletcbv 

B3.70 

2.8 

H.0 

I  Stage-dlacharge  relation  affected  by  ioe. 


tBsUmated. 


r<^  Htdiarge,  in  ucond-Jeet, 

of  Little  Laramie  River  at  Two  Rivers,  Wy 
ending  Sept.  SO,  1916. 

a.,  for  the  year 

Pay. 

Oct. 

Jan. 

Feb. 

May. 

June. 

July. 

Aug. 

L 

7 
6 
4 
3 
3 

3 
3 
3 
3 
3 

3 

4 

6 
10 
14 

23 
37 
38 

30 
33 

W 
20 
22 
10 

7 

4 
3 
3 

1.3 
I.O 
.7 

22 
30 
43 
43 
39 

32 
35 
32 
25 
22 

28 
33 
41 
48 
58 

07 
70 
84 
93 
103 

110 
74 
£3 
30 
38 

33 
17 

10 
8 
5 

3.0 
2.0 
2.0 
2.0 
2.0 

1.0 
1.0 
.8 
.8 

.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 

.8 

.8 

^ 

l 

3 
2 

2 
2 
2 
3 
3 

4 
4 
3 
5 
8 

0 
2 

2 
2 

1 

3 
2 
2 
2 
3 

3 
3 

S 
{ 
8 
10 

». 

0.8 

*.                           

». 

I,                  

12.                             

C           

i5„                          .   

3.8 

K                                

•1 

»•                          

B^                         

Jt                          

X                     -' 

3                          . 

•                   

JL 

M OIK.— DtadwKB  interpolated  Iby  8-11. 23-25,  June  13-30,  and  July  2, 14-19.  PraotlcaUy  no  flow  July  31- 
S,aBABept.»-U.  Nogaca-Iiei^tnoanlAug.l-U,8ept.l-8,aQd20-30. 
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MonOdy  discharge  of  Little  Laramie  River  al  Two  Riveri,  Wyo.,/or  the  year  ending  Sept. 

SO,  1916. 


Hontb. 

Discharge  in  Mcond-leet. 

Ran-ofl 

(total  in 
acre-Ieet). 

Uasdmum. 

MJnimiim. 

Meen. 

October 

38 

10 

110 

3 

6 

0.7 

1 

i 

0 

2 

11.4 
I.M 

44.3 
.78 
3.10 

701 

Mii74-!)1. 

i«r 

Juno. 

2,030 

July.     

4S 

Aagiutl»4ll 

123 

SIBYI.ee  CKEEK  irXAB  WHEATLABD,  WTO. 

Location. — In  sec.  35,  T.  25  N . ,  R-  ^^  ^-  >  just  above  highway  bridge  half  a  mile  above 

mouth  and  10  miles  northwest  of  Wheatland,  in  Platte  County.    No  tributary 

between  station  and  mouth. 
Drainage  area. — 568  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

•1:500,000). 
Rbcokds  available. — ^May  23,  to  November  4, 1912;  April  1, 1915,  to  November  10, 

1916,  when  station  was  discontinued.    State  engineer  maintained  station  at  this 

point  during  1913  and  1914. 
Gage. — ^Vertical  staff  on  left  bank  150  feet  above  bridge;  read  by  John  Wilkinson. 

Gage  used  in  1912  was  on  opposite  bank  and  was  referred  to  datum  1.15  feet 

lower. 
Discharge  measubbments. — ^Made  from  single-span  bridge,  or  by  wading. 
Channel  and  control. — Bed  composed  of  sand  and  gravel.    Control  short  distance 

downstream;  slightly  shifting.    Banks  not  subject  to  overflow.    Stage  of  zero 

flow,  about  0.2  foot. 
Extremes  or  discharge. — Maximum  stage  recorded  during  year,  1.55  feet  at  7 

a.  m.  May  12  (discharge,  148  second-feet);  practically  no  flow  during  summer. 
Ice, — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Diversions. — By  decree  of  district  court  dated  December  27,  1912,  there  were  adju- 
dicated diversions  of  187  second-feet  from  Sibylee  Creek,  and  35  second-feet 

from  tributaries,  all  above  the  station. 
Regulation. — None. 
Accuracy. — Stage-dischaige   relation    not  permanent;  control   shifting.    Standard 

rating  curve  well  defined;  applied  indirectly  Mar.  12  to  May  15.    Gage  read  to 

hundredths  twice  daily.    Daily  discharge  ascertained  by  applying  mean  daily 

gage  height  to  rating  table.    Records  fair. 
Cooperation. — Crage-hcight  record  furnished  by  Laramie  Water  Co.,  through  C.  C. 

Schrontz,  general  manager. 

Ditdtarge  meaturemente  of  Sibylee  Creek  near  Wheatland,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Date. 

Harteby- 

Gage 
height. 

Dis- 
charge. 

Oct.     S 

IC.  N.  Onnt.lr. 

Fed. 

0.00 

.88 

49.1 

luns  1« 
July    8 

H.K.  Smith 

net. 

0.40 
.31 

"^f, 

Apr.    4 

R.H.  Fletcher 

R.  H.  Fletcher 

<.( 

•  Esttnutod. 
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ynlf  SiAarye,  «n  teeand-feet,  of  Stbylte  Crede  near  Wheatland,  Wyo.,  for  the  period 
Oet.  J,  1915,  to  Nov.  10, 1916. 


ov. 

Oct 

Nov. 

Uar. 

Apr. 

M.y. 

June. 

July. 

Oct. 

Nov. 

V//S/.. '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

10 
10 
10 

10 
10 
10 
10 
10 

24 
» 
27 
35 
10 

19 
20 
3D 
3D 
20 

20 
17 
17 
8 
• 

10 
23 
17 

18 
18 

18 
17 

le 

18 
18 

18 
14 
18 
18 

18 

10 
30 
31 
30 
23 

37 
35 
3S 

37 
25 

35 
30 
34 
24 
34 



77' 

77 
83 
63 

74 
55 

«S 
68 

78 

»4 
83 
«8 
73 
05 

63 
63 
63 
66 

68 
67 

63 
45 
65 

55 
46 

50 
62 
61 
80 
46 

47 
61 

ia 

44 
46 

47 
42 
60 
46 
46 

47 
46 
40 
46 
37 

24 
22 
22 
18 
17 

17 
15 
11 

8 
5 

2 
2 
3 
6 
33 

27 
122 

70 
118 

63 

16 
11 
24 

18 
33 

64 

14 
13 

29 
38 

27 
23 
27 
14 
8 
4 

2 
3 
2 

14 

14 

22 

0 
0 
0 

1.2 
.6 

.8 
1.0 
1.2 
.6 
.6 

.6 
.8 
.4 
.4 
.6 

.6 
.4 
.4 
.2 
.3 

.3 
.2 
.1 

0.1 
.1 
.2 
.2 
.3 

.2 
.2 
.2 
.0 
.2 

.2 
.1 
.2 
.2 
.2 

.2 

.9 

1.0 

1.1 

1.0 

1.2 
1.8 
1.6 
1.6 
1.8 
1.9 

2.0 
2.0 

I, . 

1  8 

t     ...................... 

1  8 

1.6 

t 

2.0 

1  6 

1.6 

k 

1  a 

2  0 

- 

» 

» 

3      

5 

S 

k 

9 

Snis.— Praetlcmllr  no  flow  Jaly  1-3,  tnd  Jnly  34  to  Oct.  6, 1916,  gage  read  Nov.  11-18, 1016,  bat  owing  to 
•r,  data  iaadequmte  far  dettrmlnation  of  Bow, 


ItmtUg  ^adtanfe  ofSibyke  Creek 

near  Wheatland,  Wyo.,  for  the  period  Oct. 
Nov.  10, 1916. 

/,  1915,  to 

HoQth 

Discharge  in  second-feet. 

Ron-off 
(totolln 
acr^feet). 

Maximum. 

Minimum 

Mean. 

1915-16. 

>M)W 

28 
31 
»t 
66 
122 
22 
1.2 
.0 
.0 

1.9 
3.0 

6 
10 
63 
17 

3 

1 

0 

0 

0 

0 
1.6 

13.6 
30.5 
68.3 
42.7 
37.5 
4.27 
0.36 

a 
a 

.64 
1.78 

836 

sSSIber.. ..i.i.:::..:::.. ..:::::::.... :.:;:...::.;:;.. 

1.220 

Kvrk  IVn 

2,710 

\bA.       

2,640 
1,690 

is^;:::::::::::::::::::.:..: ;::::::;:::;::::::: 

254 

:Jr            

21.6 

Sii:::::::::::::;::::::: :::.::::::::::::;:;:::;; 

0 

jlTj^HUl^l     . 

0 

1916. 

33  2 

^amnfacr  1-10      

35  3 

HOBTH  LASAKIK  BIVXK  KEAU  WHXATIJjn),  WTO. 

LocATioH. — In  sec.  2,  T.  25  N.,  R.  70  W.,  one-fourth  mile  above  headgate  of  Nortli 

T.««inin  Land  Co.  *s  ditch  and  13  miles  northwest  of  Wheatland ,  in  Platte  County. 

Xo  tributary  of  importance  within  10  miles  of  station. 
DmAiMAOB  AKBA. — 366  Bquaie  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Sxoouw  ATAii^BLB.— November  6, 1914,  to  September  30, 1916. 
Gags. — Bristol  water-stage  recorder  on  vertical  cliff  on  left  bank  just  below  site  of 

ptoposeddam. 
DiacKABOK  MEASUHBMENTS. — ^Made  from  cable  near  gage  or  by  wading. 
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Channbl  and  contbol. — ^Bed  compoeed  of  sand  and  gravel.  Control  40  feet  down- 
stream at  rapids;  shifta  somowhat. 

Extremes  of  DiscHARas. — ^Maximura  stage  during  year  from  vater^tage  recorder, 
2.1  feet  at  6  p.  m.,  April  27  (dischaige,  176  seoond-feet);  stream  practically  dry 
after  July  9. 

Ice. — Stage-discharge  relation  aerionsly  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  divendonB  of  37 
second-feet  from  North  Laramie  River  above  the  station  and  27  second-teet  below. 

Rbqulation. — ^None. 

AcciTRACT. — Stage-dischaige  relation  shifts  between  narrow  limits.  Rating  curve 
fairly  well  defined  below  150  second-feet.  Operation  of  water-stage  recorder 
fairly  satisfactory  until  June  5,  after  which  it  failed  to  record  correctly;  water 
below  gage  after  July  15.  Discharge  ascertained  by  applying  to  rating  table 
mean  daily  gage  height  determined  by  inspecting  gage-height  graph.   Records  fair. 

Cooperation. — Grage-height  records  furnished  by  North  Laramie  Land  Co. 

Dixharge  measuremeni*  of  North  Laramie  Piver  near  Wheatland,  Wyo.,  during  the  year 

ending  Sept.  SO,  191G. 


D»te. 

Hadaby— 

Oan 
height. 

Dis- 
charge. 

Date. 

Hadaby- 

l^t. 

DW- 
charge. 

Oct      S 

M.N.arBnt,Jr 

E.  H.  Fletcher 

rut. 

1.35 
1.S5 
1.80 

76 
84 

June  18 
July     8 

H.  K.  Smith.  . 

Ful. 

1.10 
.70 

""ifv 

Apr.    4 
o 

R.H.  Fletcher 

al.S 

do 

»  Ksttmated. 


D<aly  diecharge,  in  second-feet,  of  North  Laramie  River  near  Wheatland,  Wyo.,  for  the 

pear  hiding  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec 

Apr. 

May. 

June. 

July. 

1 

45 
45 
40 
40 
40 

35 
30 
35 
30 
23 

22 
11 
S 
11 
11 

IS 
18 
14 
14 
14 

18 
30 
35 
30 
18 

14 

14 
8 
11 
14 
11 

8 
8 

8 

11 

18 

12 

2 
2 
4 
< 

4 

1 
2 

85 
80 
7» 
71 
63 

70 
71 
63 
71 
88 

12S 
148 
135 
135 
135 

156 
155 
155 
155 
155 

ISS 
155 
145 
145 

155 

155 

106 
155 
155 
155 

145 
135 
125 

m 

115 

106 
115 
106 
106 
S6 

88 

79 
79 
79 
71 

79 
96 
135 
106 
88 

96 
79 
79 
79 
79 

79 
T9 
71 
71 
71 
79 

88 
106 
98 
88 

79 

71 
86 
80 
55 
49 

44 

38 
32 
27 
22 

18 
15 
14 
14 
13 

12 
12 

11 
10 

10 

9 
» 

8 
7 
7 

6 

2 

5 

3 

5 

4 

4 

S 

3 

8 

3 

7 

2 

8 

2 

9 

10 

H 

12 

13 

14 .  .  .  . 

U 

19.... 

17 

18 

M 

30,,..  ,      .                                     ,, 

a 

22.... 

23 

24 

25 

96 

27 

28 

2B 

30 

31 

NoTB.— Shlftiog-oontrol  method  used  Oct.  1  to  Nov.  10.  Dlscbnn^  estimated  Apr.  1,  2,  June  7-15, 
17-30,  and  July  1-7.  Stream  was  almost  dry  tor  remainder  of  year.  Observer  reported  consianable  flow 
during  Uaroh,  but  did  not  begin  observations  until  Apr,  1. 
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Kmi^  Atekarge  of  North  Laramie  River  near  Wheatland,  Wyo.,  for  the  year  ending 

Sept.  30, 1916. 


Uonth. 

Discharge  In  second-feet. 

Run-Off 
(total  In 
acr»tot). 

ytnlTtinin 

Una. 

<•.*« .  ... 

45 

18 

« 

IM 

145 

loe 

6 

8 

0 

1 
« 

71 
7 
3 

22.8 
6.20 
8.00 
125 
04.4 
36.3 
8.75 

1,400 

^J<all« 

360 

•^bvl-; 

41.7 

'■r 

7,440 

i.-    

5,800 

2,160 

50.5 

CHirawATZs  obxxk  at  cHrrawATza,  wto. 

'joarum.—Ja  aec.  31,  T.  21  N.,  R.  66  W.,  at  highway  bridge  half  a  mile  from  rail- 
ntd  itadon  at  Chugwater,  in  Platte  County.    No  tributary  within  several  miles. 

DuEUGB  AREA. — 3S9  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:900,000). 

?JcoiDS  ATAIIABI.B.— May  22,  1911,  to  November  6,  1912;  January  1,  1916,  to  Sep- 
toabcr  30,  1916.  State  engineer  maintained  station  at  this  x>oint  during  1913 
iodUM. 

uGz.— Chain  gage  on  left  bank  300  feet  above  bridge;  installed  April  6, 1916,  at  same 
datum  and  ate  as  vertical  staff  used  previously;  read  by  W.  A.  Taylor.  Prior  to 
February  6, 1912,  gage  was  on  bridge  and  referred  to  different  datum. 

'N-Haaoa  MKAStTREMSNTS. — Made  from  highway  bridge  or  by  wading. 

'Pissit  AND  CONTROL. — Bed  composed  of  sand;  shifted  slightly  during  1916;  con- 
trol not  well  defined.    Banks  high  and  not  subject  to  overflow. 

'^imitBs  or  DiscHARGB. — ^Maximum  sti^  recorded  during  year,  2.6  teet  March 
20.  21,  and  34  (discharge,  90  aecond-feet);  minimum  stage,  1.02  feet  on  August 
17  and  18  (discharge,  2.5  second-feet). 

I>  I.— Stage-discharge  relation  not  affected  by  ice. 

IirnaoNs. — Prior  to  Decembw  31,  1916,  there  were  adjudicated  divenrions  from 
Cbugwater  Creek  of  73  second-feet  above  the  station  and  98  second-feet  below. 

?>isuiAnoN. — ^None. 

.\caucT. — Stage-discharge  relation  practically  permanent  except  for  one  well- 
defined  change  March  20-24.  Rating  curve  used  before  starch  19  well  defined , 
curve  used  atUr  March  24  fairly  well  defined  below  6(i  second -feet.  Gage  read  to 
hnndredths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
nge  height  to  rating  table;  shifting-control  method  used  March  20-24.  Records 
good. 

'^>>*iargt  meaturemtnt*  of  Chugicaler  Creek  at  Chuffwater,  Wyo.,  during  llie  year  ending. 

Sept.  SO,  1916. 


Iltt. 

Ibdeby- 

beiSxt. 

Dis- 
charge. 

Date. 

Madeby- 

Oaco 
be^t. 

Dis- 
charge. 

'  •■■  » 

H.  M.  Oiant.  Ir. 

Fed. 
l.«7 
1.34 
I.4S 
1.80 

12.3 
17.2 
2».8 

lima  17 

July     7 
Sept.   3 

H.K.  Smith 

Fetl. 
1.18 
1.13 
1.03 

'"■■{'. 

•J  h 

n.  I.  Meeker.. 

K.n.  Fletcher 

3.8 

•-..ft 

C.  B.  Fletcber 

P.V.Hodges 

3.8 

'•X  1 
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Datfy  ditAarge,  i*  MBond-feet,  of  CkugmsUr  Crede  at  CkuguaUr,  Wyo.,  far  At  year 

enixng  Sept.  SO,  1916. 


D.y. 

Oct. 

Not. 

Dm. 

Ian. 

Feb. 

Ifar. 

Apr. 

Miy. 

Juna. 

July. 

Aug. 

Sept. 

1 

37 

38 
38 
38 
38 

38 
38 
38 
38 
38 

38 

38 
38 
38 
32 

43 
40 
40 
40 
40 

36 
38 
33 
33 
33 

33 
33 
33 
33 
33 
33 

30 
30 
30 
30 
30 

30 
30 
30 
30 
30 

38 
30 
30 
19 

10 

35 
20 
20 
2} 
34 

37 
28 
38 
38 

n 

20 
15 
IS 
25 

31 
3D 
3S 
28 
37 

38 
33 
21 
31 
23 

21 
21 
17 
20 
20 

17 
14 
13 
13 
14 

16 
23 
25 
23 
12 

14 
14 
U 
14 

14 
15 

14 
U 
14 
14 
U 

13 
13 
13 
15 
16 

13 
12 
13 
U 
14 

u 
u 

13 
13 
13 

13 
U 
U 
U 
13 

14 
13 
13 
13 

n 

13 
13 
13 
14 
14 

13 
14 
14 
16 
21 

19 
19 
19 
20 
21 

21 
29 
28 
27 
27 

90 
25 
27 
27 
28 

22 
21 
20 
18 

U 
14 

21 
25 
39 

21 
20 
30 
36 

36 

36 
36 
44 
44 
S3 

52 
SO 
54 
52 
76 

78 
66 

63 
90 

38 

40 
30 
30 
31 
31 
31 

31 
31 
31 
30 
30 

31 
31 
31 
31 

29 

29 
31 
48 

40 
41 

38 

33 
33 
29 
38 

33 
19 
15 
17 
19 

34 
38 
18 
14 
15 

U 

13 

U 

10.4 

11.0 

7.8 
7.8 
6.6 
5.3 
5.3 

8.3 
8.3 
6.3 
5.3 
6.3 

5.3 
6.3 
5.3 
5.3 
9.4 

13 
9.4 
7.3 
6.8 
5.8 

8.6 
5.3 
6.3 
6.3 
6.3 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
5.3 
4.9 
4.9 
4.9 

5.1 
5.1 
6.3 
5.1 
4.9 

4.9 
4.9 
4.9 
4.9 
6.1 

4.9 
4.9 
4.9 
4.9 
4.8 

4.8 
4.6 
4.3 
3.9 

3.9 

3.1 
3.1 
3.1 
3.1 
3.1 

3.0 
3.0 
2.8 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
2.8 

3.8 
2.8 
2.8 

3.1 
3.1 

3.0 
2.8 
2.7 
3.8 
i.1 

2.7 
2.8 
2.8 
2.8 
2.8 
2.8 

XT 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
1.6 

3.0 
2.8 
3.6 
2.6 
3.6 

3.6 

1.5 
2.5 
X6 
2.6 

3.6 

1.6 
X6 
3.6 
2.6 

2.6 
2.6 
2.6 
3.6 
2.6 
2.6 

3.< 

J 

3.0 

3 

2.7 

4 

2.7 

t 

2.6 

6 

2.« 

7 

2.6 

8 

X.A 

• 

2.6 

10. 

3.6 

11 

3  6 

13 

2.7 

IJ 

3.6 

14 

3.8 

u 

3.6 

tt 

3  6 

17 

3  6 

18 

3.8 

U 

3.0 

JO. 

2.8 

n 

2  8 

82 

2.6 

2J 

2  0 

34 

2.8 

38. 

2.7 

n 

3.0 

37 

3.0 

38 

3.0 

30 

3.0 

ao 

3.1 

31 

Mob.— DlKbarga  estimated  Dec.  16,  May  14,  July  38, 29,  Aug.  12,  Sept.  0, 10. 


Mtmthly  ditdiarge  of  ChugvoaUr  Creek  at  Chxtgujalrr, 

SO.  1916. 


Wyo.,  for  the  year  ending  Sept. 


Month. 


Dbchaige  in  seoond-feet. 


Uftximnm.  lUnimmn.     ICean. 


Run-off 
(total  In 
aci«4eet}. 


October , 

November 

Deetanber , 

January 

February 

March 

(as?!::;::;::;:: 

June 

July 

Aucunt 

September 

The  year. 


42 

34 

27 

16 

30 

90 

48 

13 
6.3 
3.1 
3.0 
3.1 


26 

10 

13 

12 

U 

14 

14 
4.9 
3.9 
2.7 
2.8 
3.6 


31.2 
24.6 
18.8 
U.4 
30.3 
41.4 
38.2 
7.16 
4.85 
2.02 
2.64 
2.68 


1,920 

1,460 

LUO 

824 

i,im 

2,550 
1,680 
440 
289 
180 
162 
1» 


2.5 


16.6 


12,000 


H0K8E  CSXXK  ITXAa  I^  OHAVaE,  WTO. 

Location.— In  SW.  }  SW.  J  sec.  34,  T.  20  N.,  R.  61 W.,  2  milee  southeairt  of  Wye-Croas 

ranch  and  1}  miles  nralhwest  of  La  Grange,  in  Qoehen  County.    Nearest  tributary, 

Bear  Creek,  enters  2  miles  below. 
Dbainaok  area. — 683  square  miles  (measured  on  base  map  of  Wyoming;   scale, 

1:500,000). 
Records  available. — ^November  1, 1915  to  September  SO,  1916.    From  December  1, 

1911,  to  December  31,  1912,  fragmentary  recoida  are  available  for  station  at  a 

point  1}  miles  downstream. 
Gaqe. — Gurley  water-stage  recorder  on  left  bank. 
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PLATTE  RIVER  BASHT. 


Dbckabsk  wEABxmmrEHTB. — Made  from  footbridge  near  gage  or  by  'wading. 
•."xunrn.  ajtd  controi.. — ^Bed  composed  of  coarse  gravel;   may  shift.    Cont 

below  gage  at  amall  rapids;  apparently  permanent. 
E^rwntBS  or  DracKAsoK. — AfaTimiiin  stage  affected  by  ice;    maximimi  die 
KM  aecond-feet,  oc?ciirred  at  noon  February  18;  minimum  stage,  from  wat 
txmder,  0.75  foot  at  10.30  p.  m.  July  12  (discharge,  5.5  second-feet). 
Jr*.  —Stage  ddacbarge  relation  not  seriously  affected  by  ice  except  during  short  ] 
DrwmmstCKHB. — "Pncx  to  December  31, 1916,  there  were  adjudicated  permits  foi 
aioa»  oi  1,183  second-feet  from  Horae  Creek  above  station  and  71  secc 
below.    In  addition,  there  were  permits  for  storage  of  2,067  acre-feet  abo 
S^SOS  mem  feet  belo-w  station. 
■Smevz^rxoM.- — None. 
Mxtrm^trr. — Staig^-dischsLrge  relation  practically  permanent;    affected  by 
^autt  jreriada  in.  Jaxmstry  and  February.    Rating  cur\'e  well  defined  bi 
m)L%jad  fcMjt.      Operation  of  water-stage  recorder  satisfactory  except  for  fe 
trhaa  iee  interfered.    Records  excellent. 


wm^a»tsr^ment*  of  Hone  Creeh  near  La  Orange,  Wyo.,  during  the  year 

Sept.  SO,  1916. 


IC^de  trr- 


-pigdjiar  and  "WTiltlrtf 

....Oo - 

„..do 

do...-.------- 


Date. 


Ian.     6 

8 

Apr.    « 

July    « 


Hade  by- 


Fletcher  and  WhUtng. 

do 

R.  B.  Ftotchar 

do 


height. 


Ftrt. 
l.W» 
1.40 

MB 
.78 


»«-o»»*':/*^'» 


:if  Hone  Creeh  near  La  Grange,  Wyo.,  for  ike  year 
Sept.  SO,  1916. 


^»Mi. 

Fel). 

Har. 

Apr. 

May. 

June. 

Jnly. 

An(f. 

45 

32 

M 

48 

9 

9 

9 

82 

43 

SS 

10 

8 

9 

34 

45 

34 

10 

9 

9 

32 

<5 

32 

10 

0 

8 

sta 

35 

70 

31 

10 

» 

9 

srr 

•49 

41 

M 

27 

10 

8 

10 

37 

54 

27 

10 

7 

11 

41 

» 

31 

10 

7 

12 

45 

SI 

83 

10 

7 

12 

SO 

60 

35 

10 

8 

11 

-•5 

65 

61 

32 

10 

7 

10 

6S 

DO 

31 

11 

7 

11 

58 

60 

30 

12 

8 

11 

68 

DO 

39 

12 

9 

11 

69 

59 

31 

12 

9 

11 

33 

83 

ie 

30 

11 

9 

11 

85 

56 

27 

11 

9 

10 

84 

55 

24 

11 

9 

10 

79 

55 

23 

11 

B 

10 

82 

54 

22 

11 

10 

11 

41 

■to 

78 

55 

21 

12 

9 

10 

78 

54 

20 

12 

10 

9 

74 

54 

20 

12 

9 

10 

6S 

SO 

20 

n 

9 

n 

at 

63 

18 

12 

9 

9 

AX 

33 

«i 

62 

16 

11 

9 

IB 

«o 

iW 

14 

10 

9 

11 

S6 

55 

14 

10 

9 

8 

12 

SS 

54 

9 

10 

9 

8 

14 

54 
51 

9 


10 
10 

9 

If 

14 
14 

„rt«s^:*^s^  ^p^ 


..  n_i:t.  15-17, 26-28,  and  Ian.  31  to  Feb. 6,  when  stage-dlacfaaig 
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Monthly  dimAarge  of  Hone  Creeknear  La  Or<mge,Wyo. ,  for  the  year  ending  Sept.  SO,  1916. 


Montb. 

Discbarge  la  second-teet. 

Run-off 
(totalin 
acre-feet). 

M^^Titn^m 

WltilmnTn 

Mean. 

November 

64 
64 
SO 
85 
70 
48 
13 
10 
11 
16 
IS 

a> 

27 
32 
32 
fit 

8 
10 

51.3 
49.9 
43.0 
W.3 
57. « 
25.9 
10.7 
8.60 
7.13 
10.9 
13.7 

3,050 

December 

lanoary 

February 

Msreh 

April 

3,070 
2,«40 
3,4IO 
8,540 
1,540 

1^ :...:...: : : 

June 

July 

058 

.•512 
438 
670 

S^tember 

8ie 

The  period. 


I 


T 


20,300 


SOUTH  PLATTE  BIVEB  AT  SOUTH  PLATTE,  COLO. 

Location. — In  eec.  25,  T.  7  8.,  R.  70  W.,  300  feet  below  point  where  North  Fork  of 
South  Platte  enters  at  South  Platte,  in  Jefferson  County.  No  tributary  between 
forks  and  station. 

Drainaob  area. — ^2,610  square  miles  (measured  on  map  in  Hayden's  atlas). 

Rbcohds  available.— March  28,  1902,  to  September  30,  1916.  Records  at  Platte 
Canyon  and  at  Deansbury,  a  few  miles  below,  extend  back  to  1887,  with  the 
exception  of  1893  and  1894.  The  earlier  records,  1887-1892,  were  taken  by  the 
State  en^neer,  and  the  records  from  1895  to  1896  were  taken  under  the  direction 
of  the  Denver  Power  &  Irrigation  Co. 

Gage. — Bristol  water-stage  recorder  on  right  bank  300  feet  below  forks;  in  use  since 
March  14, 1910.  From  ilarch  28, 1902,  to  May  7,  1905,  the  gage  was  at  the  high- 
way bridge.  On  May  7,  1905,  gage  was  moved  to  its  present  site  150  feet  below 
bridge.  Datum  of  new  gage  probably  somewhat  different.  Recording  gage  ia 
referred  to  datum  of  gage  estabUshed  in  1905. 

DiscHAROE  MEASUREMENTS. — Made  from  cable  near  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  fine  gravel;  shifts.  Control  150 
feet  downstream  at  well-defined  rapids;  shifts  considerably  at  times.  Banks 
high  and  not  subject  to  overflow. 

Ice. — Stage-discharge  relation  serjously  affected  by  ice;  monthly  mean  discharge 
estimated  from  records  obtained  few  miles  bolow  by  Denver  Union  Water  Co. 

Extremes  op  discharqe. — ^Maximum  stage  during  year,  from  water-stj^e  recorder, 
4.1  feet  on  June  15-16  (discharge,  1,130  second-feet);  minimum  discharge  occurs 
during  winter. 

Diversions. — No  water  is  diverted  between  this  station  and  that  on  the  North  Fork 
at  South  Platte.  Above  the  station  there  are  court  decrees  for  85,600  and  80,000 
acre-feet  for  Antero  and  Cheesman  reservoirs,  respectively;  all  of  this  water 
passes  the  gage  before  being  diverted.  There  are  also  decrees  for  diversions  of 
1,075  second-feet  from  South  Platte  River,  together  with  3,326  second-feet  and 
46,000  acre-feet  for  a  reservoir  from  tributaries  above  the  station. 

Reottlation. — Flow  regulated  to  certain  extent  by  Antero  and  Cheesman  reservoirs 
on  the  South  Platte,  about  60  and  15  miles,  respectively,  above  the  forks. 

Accitract. — Stage-discharge  relation  not  permanent;  shifts  considerably  at  times; 
affected  by  ice  during  winter.  Rating  curves  used  as  follows:  Octobw  to  Decem- 
ber, well  defined  between  200  and  1,500  second-feet;  March  7  to  June  1,  fairly 
well  defined  between  180  and  830  second-feet;  June  3  to  September  30,  well 
defined  between  75  and  400  second-feet,  and  fairly  well  defined  to  1,000  second- 
feet.  Operation  of  water-stage  recorder  continuous  and  fairly  satisfactory.  Daily 
discharge  ascertained  by  applying  to  rating  table  mean  daily  gage  height  deter- 
mined by  inspecting  gage-height  graph.  Records  excellent  for  ordinary  stages, 
good  for  high  stages,  and  fair  for  extreme  low  water  and  for  winter. 
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''^/^(rpe 


of  South  Plattt  River  at  South  Platte,  Colo.,  during  the  year 
ending  Sept.  SO,  1916. 


:«■. 

—  "^          /hSgUe^S. 

Dftto. 

Hadeby- 

Oa« 

hel^t. 

Dis- 
charge. 

•--   M 

R.H.ne«d«,. hhrl^ili 

Hay  23 
Jima    1 
July    8 
Ang.    1 

Follansbee  and  Smith . . 
H  E  Smltli 

FtH. 
3.75 
8.00 
3.38 
S.85 

'"i^ 

_  a 

^7| 

w.B.Kinfr ::::: LIS      m 

Ti^d*^7;-v.•./-fS(     gs 

W  R    King 

800 

H.K.Siiil{& 

1,000 

*  Btago^dlacitetrge  lelatloii  affected  by  toe. 

'.CjSiOarge,  wi  teamd/ee/,  of  8o^*ih  PlatU  River  at  South  Platte,  Colo.,  for  the  year 
^TuH-ng  Sept.  SO,  1916. 


Day. 

/  Oct.   /VOT 

.    /    r>ec. 

Mar. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sept. 

tn 

452 
!I0 
235 

no 

432 

459 
452 
452 

m 

iU 

(15 

4M 

473 
473 
411 

SO 
413 
412 

310 

zn 

290 

m 
su 

H 
V 
21 

?/  *= 
ff    "^ 

»/      2S5 
2S5 

'      2S2 
27D 
270 

2go 

270 

2S3 
163 
118 
96 
965 

313 
317 
161 
186 

aon 

188 
188 
174 

174 

i«a 

ISO 
188 

)\     les 
J\     i« 
oi 

\ 

1  /           174 
/           lAO 
/           139 

/         las 

1            "* 
%BO 

XSO 

130 

XSO 
XSO 

XSO 
128 
X28 
ISO 
ISO 

12S 
14S 

lea 

130 
130 

188 

188 

1              103 

1              174 

\              13» 

\             17* 

I             ISO 

I  \             ISO 

-\   "* 

74 
33 

n 

80 
108 

108 
38 
55 

56 
76 

76 
68 
78 
76 
62 

60 
60 

78 
62 
304 

360 
375 
332 
291 
252 

340 
228 
238 
21S 
316 
304 

183 
183 
183 
171 
183 

1S3 
103 
183 
316 
318 

318 
338 
340 
352 
240 

228 
216 
228 
338 
216 

216 
316 

318 
218 
228 

340 
353 
278 
278 
278 

252 
378 
366 
833 
525 

620 
681 
562 
562 

581 

562 
544 
525 
507 
473 

454 
472 
438 
421 
473 

582 
640 
740 
700 
640 

600 

544 
489 
454 
438 

438 

438 
530 
845 
834 
906 

883 
786 
810 
883 
1,000 

956 

931 

1,000 

1,030 

1,080 

1,080 
960 
906 
714 
891 

668 
800 
666 
534 
613 

471 
408 
388 
408 
408 

408 
471 
714 
891 
622 

688 
714 
738 
783 
763 

810 
788 
845 
783 
782 

823 
600 
656 
S78 
558 

493 
460 
429 

408 
408 

556 
634 
534 
613 
891 
834 

960 
1,000 
1,080 
1,030 

966 

810 
763 
738 
891 
691 

668 
645 
646 
600 
666 

822 
668 

668 
891 
846 

645 
600 
578 
634 
656 

534 

513 

420 

■      388 

408 
388 

347 
S«7 

327 
288 
253 

353 
334 

318 

318 

218 

289 

289 

369 

327 

847 

827 

389 

252 

234 

218 



234 

203 

208 

110 

110 
98 
98 
110 
134 



wlthracon's 
Koounl 


_    T>._..       _.. .^>3«ir   i*_l».  Mar.  1-6,  and  June  2  homhydrograph  comparison  wll 

'^~%?^'f"*°f*Ti  ^Stte^Sly***-     Discharge  Interpolated  Dec.  FandJuly  23,  39. 

y-cU,  (KKtoje  0/ South  Plaete  «t*«-^»'  ^^  ^'^'  Colo.,  for  the  year  ending  Sept 


UoDtb. 


■■Jbn 


■«-.f=»»y 


=Pfa._ 

tlT 


Discharge  In  second-teet. 


MfTftw^iTw    Hintanum.     Hoan. 


516 
385 
303 


376 
278 
740 

1,080 
834 

1,080 
847 


1,0 


235 
98 
138 


S3 
171 
352 
3S8 
408 
368 

88 


395 
307 
156 
118 
134 
147 
220 
605 
734 
619 
668 
231 


345 


Run-oll 
(total  In 
acre-feet). 


24,300 
12,300 
9,590 
7,260 
7,130 
9,040 
13,100 
31,100 
43,700 
38,100 
41,100 
13,700 


250,000 


<4i«-liaice  (or  January  and  Febniary  computed  from  records  obtained  by  Denver  Union 
Mtc!m^  by  cedoctng  tham  1.4  per  cant  for  difference  In  drainage  area. 


Cfc  at  FiBttB  Oaiiy««> 
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SITBFACB  WATEB  SUPPLY,  1916,  PABT  VL 


lOUTH  PltATTB  JUVSE  AT  WniTK  FLATTB, 

Location.— In  sec.  9,  T.  13  N.,  R.  30  W.,  at  pile-bent  bridge  half  a  mile  Bouth  of 
North  Platte,  in  Lincoln  County.  No  tribotaiy  between  statioa  and  mouth,  4 
miles  below. 

Dkainaok  aksa. — Not  measoied. 

Rkcosds  atailablb. — June  1, 1914,  to  September  30, 1915. 

Gaox.— Vertical  staff  fastened  to  pile  bent  of  bridge;  read  onoe  daily  by  Fred  Spnixier. 

DiscHAROB  KBAsuBEMKNTs. — Made  from  bridge. 

Chan'nkl  and  control. — Shifting  sand. 

Extremes  or  dischaboe. — MaTimnm  stage  recorded  during  year,  5.5  feet  at  8.45 
a.  m.  April  1  (stage-discharge  relation  probably  affected  by  ice);  minimum 
stage  recorded,3.2  feet  July  20,  21,  22,  and  24  (discharge,  15  second-feet). 

Winter  plow. — Stage-dischaige  relation  seriously  affected  by  ice,  obeervationa  dis- 
continued during  winter. 

DI7BR8IONS. — Before  September  1,  1914,  there  were  api«t)ved  divemions  of  362 
second-feet  from  South  Platte  River  between  Julesburg  and  tiorOx  Platte. 

Regulation. — ^None. 

AocTTRACT. — Results  fair;  sufficient  discharge  measurements  have  been  made  to 
define  fairly  well  the  changes  in  stage-diachaige  relation.  Daily  dischaige  for 
April  1-13,  as  published  in  Water  Supply  Paper  406,  page  253,  is  believed -to  be 
seriously  in  error  due  to  effect  of  ice  on  stage-dischaige  relation. 

Cooperation. — ^Field  data  furnished  by  State  engineer. 

Ditdiarge  metuurementi  of  South  Plalte  River  at  North  Platte,  Nebr.,  during  the  yecar 

ending  Sept.  SO,  1915. 


Date. 


Hade  by— 


Gue 
height. 


Dis- 
<Aarge. 


Date. 


Hade  by— 


Gage 
hogbt. 


Dis- 
charge. 


Apr.  19 
May  7 
June   • 

as 


C.  J.  UcNamaia.. 

do. 

do. 

D.  P.  W«aks,]r.. 


Fut. 
3.W 
4.40 
4.3S 
3.88 


See. 


ee..ft. 
1,250 
3,770 
8,000 
1,200 


July    9 

Aug.    9 

Sept.    7 


D.  P.  Wetks,  Jr. 

do. 

do. 

M.U.aan«tt.. 


rttt. 
3.S5 
3.30 
3.70 
3.40 


Sft.-fl. 

83 
3W) 
211 


Daily  di$tharg*,  in  teeond-feet,  ofSovUh  Platte  River  at  North  Platte,  Nebr.,  for  the  year 

ending  Sept.  SO,  19 IS. 


Day. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4,740 
3940 
3,140 
6,140 
S,400 

5,050 
3,880 
3  860 
3  860 
3,860 

3,360 
3,  SCO 
3,860 
3,860 
8,860 

3,360 
2,520 
2,520 
2,520 
2,920 

3,140 
3,360 
3,920 
2,920 
3,360 

3,140 
3,140 
3,»tO 
4,740 
4,740 

518 
685 
685 
602 
518 

618 
518 
518 
375 
375 

376 
375 
255 
2S5 
255 

608 

986 
775 
695 
440 

256 
376 
376 
376 
375 

685 

518 
255 
255 
283 

618 

518 
376 
376 
842 

310 
310 
310 
310 
310 

310 
255 
200 
200 
200 

16 

17 

18 

19 

20 

21 

22. 

23 

24 

26 

26 

27. 

28 

29 

30 

31 

1,230 

1220 

1,100 

985 

776 

880 
1,360 
2,720 
2,930 
?140 

3,360 
3,360 
3,360 
2,930 
2,920 

3,280 
2,720 
3,140 
3,610 
3,610 

3,610 
3,610 
4,500 
5,400 
^740 

4,420 

7,380 
11,400 
8,330 
7,0!0 
5,750 

5,050 
5,060 
5,050 
5,050 
3,700 

2,340 
1,980 
1,660 
1860 
1,360 

1,220 

1,000 
776 
775 
776 

255 
152 
110 
68 
15 

15 
15 
68 
15 
22 

30 
30 
30 
30 
200 
30 

310 
440 
440 
310 
310 

310 
310 
310 
310 
310 

618 
375 
685 
603 
618 
518 

200 

2 

200 

3 

200 

4 

300 

5 

200 

6 

200 

7 

200 

8 

200 

9 

105 

10 

200 

U 

283 

12 

376 

13 

618 

14 

IS 

1,220 
1,230 

518 
376 

Note.— Dlaoharge  determined  by  Indirect  method  for  ahitUng  control;  diichaige  interpolated  Apr.  13, 
34,  25,  May  2,  9,  16,  23,  30,  June  6,  13,20,  27,  July  4,  U,  18,  2SrAt]g.  1,  8,  15,  22.  29,  Sept.  5,  11, 18,  36:  not 
determined  Oct.  1  to  Dec.  10.  Gage  might  not  recorded  lor  days  for  whiioi  discharge  was  interpolated 
nor  for  Oct.  4, 11, 18, 25,  Nov.  1, 8, 15, 22,  29,  Dec.  6,  and  Dec.  U  to  ICar.  31. 
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JhrJlliiMcrge  of  South  PlatU  River  at  North  Platte,  Nebr.,for  the  year  ending  Sept.  SO, 

1916. 


Hcntb. 


DiadiarKe  in  aeoond-tMt. 


Maximoai.  MlnJunun.     Mean. 


Run-off 

(total  In 
acre-feet). 


iML. 


•a»..,. 
:-'T.... 


3,360 
11,400 

5,060 
685 
085 
518 


775 
2,720 
776 
15 
255 
105 


nepiriod.. 


3,040 

4,680 

2,880 

255 

440 

3M 


68,800 
288,000 
172,000 
15,700 
27,100 
17,600 


580,000 


IXTTUC  lOVTE  PIATTX  BJVXB  RXAH  TAOTUlT,  OOLO. 

l«:inos.— In  sec.  26,  T.  U  S.,  R.  77  W.,  at  Twin  Bridgee,  about  5  milee  northweflt 
of  Antero  reservoir  and  12  milee  south  of  Faiiplay,  in  Park  County,  on  road  to 
Bnena  Vista. 

IiuixAQs  jlrka.. — 88  square  miles. 

Ekouis  ataoablb.— May  9  to  September  30, 1916. 

u».— Votical  staff  and  Bunger  water-stage  recorder  on  upstream  side  of  old  bridge. 

T'KsuoB  MKAStTREif  ENTS. — ^Mado  from  bridge  or  by  wading. 

'■>Ttt4Tiow. — ^Daily  discharge  records  furnished  by  Van  Sant-Houghton  Co., 
engineerB,  of  Denver. 

l<aiayt  meaturemaUa  of  Little  South  Platte  River  near  Pmrplay,  Colo.,  during  the  year 
ending  Sept.  SO,  1916. 


Ml 

Ifadeb;^ 

heSUL 

chaise. 

Date. 

Madeby- 

isi^t. 

Dis- 
charge. 

•k  > 

K  H    Vrnvf 

Fut. 
7.80 
7.  SO 
7.03 

58. 2 
76.0 

Tune  15 
Inly  13 

W.  v..  nnngar 

Feel. 
7.93 
7.38 

Bee.-fU 

n 

do..^^.:::::.;:. 

ILN.Gnnt.Jr 

do...." 

39.3 

^SaAtrge,  m  $econd-feet,  of  LitUe  South  Platte  River  near  Fairplay,  Colo.,  for  the 
year  ending  Sept.  SO,  1916. 


»iy. 

JUy. 

lane. 

Jnly. 

Aug. 

Sept. 

PV. 

May 

June. 

July. 

Aog. 

Sept. 

02 

8B 

08 

106 

123 

at 

122 
12S 
12» 
143 

128 
13» 
1S4 
I3S 
100 

85 

98 
98 
02 
8t 

M 
04 
71 
85 

78 

82 
IB 
•tt 
04 
44 

98 
50 
32 
28 
26 

27 
30 
29 
26 
25 

26 
44 
44 
44 
44 

30 
28 
36 
26 
26 

28 
27 
26 

IS 

109 
106 
112 
113 
106 

109 
98 
90 
81 
82 

83 
77 
86 
64 
71 

44 

.39 
50 
39 
34 

34 
34 
26 
27 
34 

44 

a 

67 
67 
71 
85 

50 
44 

44 
45 
39 

39 
34 

; 

17 

18 

67 

29 

I 

I 

10 

' 

i 

20    .... 

26 
26 

I... 

21 

* 

22 

I, 

23 

24 

25 

26. 

27 

28 

29 

30 

31 

78 
92 
85 

92 
98 
98 
85 
78 
92 

24 
22 

>. 

71 

»...„ 

21 
20 

~ 



*i 

40 
37 
34 
32 

20 
20 
23 
24 

^..."'' 

X 

i :.: 

1 
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SUBFACE  WATEB  SUPPLY,  1916,  PART  VI. 


Monthly  dudiarge  of  Little  South  Platte  River  near  Fairplay,  Colo.,  for  the  year  ending 

Sept.  SO,  1916, 


Uontb. 

Discharge  In  seoond-Ieet . 

Ran-off 
(totelin 
acre-feet). 

»« Inifniim  _ 

Mean. 

154 

98 

M 
26 

lOS 
61.7 

«,310 

July 



3,790 

NoTK.— Monthly  discharge  computed  by  engbieers  of  United  States  Oeologlcal  Survey  trom  records  of 
daily  flow  furnished  bv  Van  Sant-Houditon  Ck>.,  Denver.  Data  InsuIBclent  for  determination  of  monthly 
discharge  In  May,  August,  and  September. 

KI9DLE  FOBK  OF  SOTTTK  PULTTS  KIVXB  AT  AUIA.  COLO. 

Location. — Approximately  in  oec.  13,  T.  9  S.,  R.  78  W.,  at  footbridge  just  east  of 

Alma,  in  Park  County. 
Drainage  area. — 23.7  square  miles. 
Records  available. — ^May  1  to  August  15,  1916. 
Gaoe.— Vertical  staff  attached  to  upstream  side  of  bridge  near  right  bank;  read  to 

half  tenths  twice  daily  by  W.  H.  Powless. 
DiscHAROB  MEASUREMENTS. — Made  from  bridge  or  by  wading. 
Cooperation. — Daily  discharge   records   furnished   by    Van  Sant-Houghton  Co., 

engineers,  of  Denver. 

Ditcharge  meaeurements  of  Middle  Pork  of  South  Platte  River  at  Alma,  Colo.,  during 
the  year  ending  Sept.  SO,  1916. 

IMado  by  M.  E.  Bunger.] 


Dale. 

&^. 

r>b- 
charta. 

May  7 

Feet. 
7.10 
7.S0 
7.16 

^-^5 

June  17 

108 

JulylS 

30.  S 

Daily  discharge,  in  second-feet,  of  Middle  Fork  of  South  Platte  River  at  Alma,  Colo.,  for 
uie  year  ending  Sept.  SO,  1916. 


Day. 

May. 

June. 

July. 

Aug. 

Day. 

May. 

Juno. 

July. 

-^ug. 

1.. . 

17.5 
17.5 
.17.5 
17.5 
17.5 

17.5 
21.5 
17.5 
25.5 
30.5 

21.5 
21.5 
21).  5 
30.5 
35.5 

41.2 
49.0 
49.0 
49.0 
68.5 

49.0 
35.5 
35.5 
49.0 
108 

88.2 
108 
137 
108 

88.2 

49.0 
35.5 
35.5 
30.5 
25.5 

25.5 
25.5 
2.5.5 
35.5 
30.5 

35.5 
49.0 
35.5 
30.5 
30.5 

137 
5S.8 
49.0 
58.8 

168 

OS.  5 
35.5 
30.5 
30.5 
30.5 

2.5.5 
25.5 
35.5 
108 
49.0 

IR... 

30.5 
17.5 
17.5 
1.5.2 
17.5 

17.5 
17.5 
7.2 
17.5 
21.5 

17.5 
17.5 
25.5 
25.5 
35.5 
49.0 

108 
108 
108 
108 
108 

68.5 
49.0 
49.0 
49.0 
49.0 

49.0 
49.0 
108 

,58.8 
58.8 

35.5 
42.2 
35.5 
35.5 
25.5 

17.5 
17.5 
17.5 
17.5 
17.5 

17.5 
25.5 
25.5 
25.5 
88.2 
108 

2 

IT 

3 

18 

4..  . 

19..  . 

5 

20 

fi.    . 

21 

7 

22 

8 

23 

9 

2) 

10 

25 

11 

21 

12 

27... 

13 

28 

14 

29 

IS 

30... 

31...   . 

Note. — Discharge  May  1-6  estimated. 
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Xmlkly  digdiarge  of  Middle  Fork  of  South  Platte  River  at  Alma,  Colo.,  for  they  year 

ending  Sept.  SO,  1916. 


KoiUi. 

Discharge  in  second -(eet. 

Run-off 

(toul  in 

acre-feet). 

Mn'^piun' 

Kinlmuin. 

Mean. 

Ihr.... 

49.0 
137 
IW 
IM 

7.2 
85. 5 
17.5 
25.5 

22.1 
73.0 
33.9 
60.6 

1,360 

jS::::::::::::::::;:::::::::::::::::::::::::::::::::::; 

4,340 

Mr 

2,060 

UfDitMS 

1,800 

ttoperiod 

9,580 

1 

Nont.— Hoathlv  dbcharfie  computed  by  engineers  nf  United  Slatm  <ieological  Survey  from  rGoocda  at 
iOj  Bam  furnished  by  Van  Sant-Boughton  Co.,  Denver. 

KIDDLE  FORK  OF  BOTTTH  PULTTS  BIVXS  AT  FAIBPLAT,  OOI.O. 

locAnoN.— Approximately  in  sec.  33,  T.  9  8-.  R.  77  W.,  at  bridge  on  road  to  the 

Bouth  of  Fairplay,  in  Park  County. 
Dkainage  area. — 83  square  miles. 

Recobos  available.— October  17, 1910,  to  July  6, 1912;  May  1  to  October  31, 1916. 
Gage.— Vertical  staff  on  upstream  side  of  right  abutment;  read  to  hundredths  twice 

daily  by  G.H.Eaton. 
Discharge  mbasurements. — Made  from  bridge  or  by  wading. 
CooPEKATiON. — Daily  discharge   records    furnished  by  Van  Sant-Houghton  Co., 

engineers,  of  Denver. 

Ditdiarge  meamremenle  of  Middle  Fork  of  South  I'ltiUe  River  at  Fcdrplay,  Colo.,  during 
the  year  ending  Sept.  SO,  1916. 


Date. 

Hade  by- 

he^t. 

Dis- 
charge. 

Date. 

Hadeby- 

he^. 

DIs- 
chaise. 

Uaj    6 

M  E .  Hunger 

Fut. 
l.M 
L96 

See.  ft. 
54,4 
315 

)une  25 
July  15 

II.  N.  Grant,  jr 

Fert. 
1.7« 
l.«S 

^"••ft. 

ItUN     t 

do.....~ 

M    K.  nMiigar    

IM 

Daily  dittharge  in  second-feet  of  Middle  Fork  of  South  Platte  River  at  Fairplay,  Colo., 
for  the  year  ending  Sept.  SO,  1916. 


D.y. 

MV. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Day. 

May. 

JmM. 

July. 

Aug. 

Sept. 

Oct. 

1.... 

183 

254 

386 

86 

53 

1«.... 

77 

865 

175 

175 

72 

53 

J... 

182 

224 

254 

77 

S3 

17.... 

88 

365 

203 

136 

68 

53 

».... 

190 

224 

203 

77 

51 

18... 

88 

449 

190 

129 

64 

61 

4.... 

285 

224 

21« 

74 

51 

19.... 

91 

417 

175 

124 

68 

43 

5.... 

33« 

190 

417 

72 

51 

30.... 

91 

417 

155 

114 

64 

35 

«.... 

55 

165 

182 

216 

73 

51 

31.... 

88 

385 

155 

114 

63 

83 

7.... 

108 

13« 

183 

190 

64 

51 

22.... 

96 

254 

175 

104 

63 

43 

».... 

120 

^ 

216 

190 

64 

51 

23.... 

81 

190 

175 

101 

63 

49 

».... 

124 

224 

175 

64 

51 

24.... 

88 

190 

136 

101 

63 

46 

10.... 

148 

254 

218 

148 

73 

51 

35.... 

104 

190 

129 

101 

63 

61 

11.... 

148 

aoi 

182 

129 

88 

51 

36.... 

108 

285 

129 

91 

00 

51 

a... 

130 

417 

254 

148 

91 

51 

27.... 

96 

301 

182 

91 

57 

43 

u... 

13« 

485 

190 

190 

88 

51 

28.... 

104 

301 

175 

88 

57 

46 

14.... 

124 

417 

190 

354 

81 

51 

30.... 

108 

301 

148 

85 

57 

51 

14.... 

104 

301 

175 

IW 

72 

31 

30.... 
81.... 

136 
155 

273 

449 
386 

85 

85 

57 

43 
46 

Mob.— Diaebarga  Umj  IS  estloMtod. 


Digitized  by 


Google 


240  SURFACE  WATER  SUPPLY,  1916,  PART  VI. 

MotaNy  dueharge  of  lliddU  Fork  of  South  PlatU  River  at  FaSrplay  Colo.,  for  1916. 


Uontb. 

Dlsdianie  In  seoond-Ieet. 

Rim-ofT 
(total  in 
B(x»feet). 

Ui^-riminn 

Itan. 

UST 

155 

495 
MS 
S86 
U 
53 

51 
136 
UO 
85 
57 
33 

98.6 
384 

va 

M2 
6S.3 
48.6 

6,000 

TniMfc        

16.000 

July 

13,400 

0,960 

flMnftmNir 

4,  lao 

Octobflr 

3,000 

S2.400 

Note.— Ifonthly  discharge  computed  by  englDeera  of  United  States  Geological  Survey  Irom  raeords  of 
daily  flow  lurnished  by  VanSant-UougtatoaCo.,  Denver. 

TASBTAU.  OHEXX  RAB  JEFRBSOIT.  COLO. 

Location. — Inoec.  6,  T.  9S.,  R.  74W.,  atRobbins  ranch,  10  mileeooutheastof  Jeffer- 
son, in  Park  County.    Rock  Creek  enters  half  a  mile  below.        ' 

Drainaob  area. — ^223  square  milee  (measured  on  map  in  Forest  atlas). 

Rbcobds  avazlablb.— June  27, 1912,  to  September  30, 1916.  From  October  18, 1910, 
to  June  28, 1911,  a  station  was  maintained  within  a  quarter  of  a  mile  of  present  site. 
Relation  between  the  present  gage  and  that  used  1910-11  not  known. 

Gaoe. — Vertical  staff  installed  April  22, 1916,  on  left  bank  60  feet  above  and  at  same 
datum  asold  staff  on  left  bank  opposite  ranch  house.  Difference  in  gage  heists 
of  about  0.4  foot  as  read  on  new  tmd  old  gages  is  due  to  &11  in  stream  between  them, 
(rage  read  by  Miss  Esther  Robbins. 

DiscELAROK  KEASUREMENTS.^Made  from  footbridge  400  feet  below  gage,  or  by 
wading. 

Channel  and  control. — Bed  composed  of  fine  gravel.  Principal  control  150  feet 
downstream  at  gravel  bar;  practically  permanent  during  1916.  Banks  subject 
to  overflow  at  stage  of  2.8  feet,  and  at  3.0  feet  the  entire  bottom  for  a  width  of  500 
feet  is  flooded. 

EzTRBHKS  OP  DiscHABQB. — Maximum  stage  recorded  during  year,  2.4  feet  at  6  p.  m. 
July  31  (discharge,  425  second-feet) ;  minimum  stage,  —0.25  foot,  May  29  (discharge, 
1  second- foot). 

Ice. — Stag&<lischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — There  are  court  decrees  for  diversions  of  314  second-feet  from  Tarryall 
Creek  above  and  220  second-feet  below  station.  The  Tarryall  Canal  &.  Reservoir 
Co.  has  a  provisional  decree  for  storage  of  68,000  acre-feet  from  Tarryall  and  tribu- 
taries above  station,  and  a  decree  for  a  supply  diversion  (not  yet  made)  amounting 
to  450  second-feet.  There  are  decrees  for  diversions  of  926  second-feet  from  tribu- 
taries entering  above  station.  The  Boreas  ditch  diverts  a  small  amount  of  water 
from  the  headwaters  of  Blue  River  to  Tarryall  Creek  at  its  headwaters. 

Regulation. — None. 

AocuBACT. — Stage-discharge  relation  fiurly  permanent.  Rating  curve  developed  tat 
gage  used  before  April  22  fairly  well  defined  between  25  and  370  second-feet; 
curve  developed  for  new  gage  well  defined  between  20  and  65  second-feet  and 
fairly  well  defined  beyond  these  limits.  Giage  read  to  quarter  tenths  twice  daily. 
Owing  to  high  altitude  of  drainage  basin  (9,500  to  13,000  feet)  considerable  diurnal 
fluctuation  is  caused  during  spring  by  alternate  melting  and  freezing,  and  mean 
daily  gage  height  from  morning  and  evening  readings  may  be  somewhat  in 
error.  Daily  dischaige  ascertained  by  applying  mean  dailygage  heogfat  toiating 
table.    Records  good  for  medium  and  fair  for  hij^  and  low  stages. 


Digitized  by 


Google 


FLATTK  RTVBB  BASIN. 


241 


.Dndbrje  ■MommnciUs  of  TvnydU  Creek  luar  Jefferson,  Colo.,  during  the  year  ending 

Sept.  30, 1916. 


MadebT^ 


Bit- 
cfaarga. 


Sate. 


Hade  by— 


Oaaa 


chaige. 


ipr  a 


fC.  R.  Kine.. 
ILC  Banger 
...Ao 


red. 

•  0.34 

.42 

to 


8ee.-fi. 
21  a 
28.7 
54 


Jal7  14 
17 


Robert  Follsmbeb. 
U.  E.  Bunger 


Fed. 

0.48 

.60 


Sa.-fl. 
34.  A 
64 


■  New  gage  InstaUed ;  old  gage  read  —0.04  foot. 

Oeli  Sxiarge,  in  teeond-feet,  of  Tanyall  Credc  near  Jefferson,  Colo.,  far  the  pear  ending 

Sept.  SO,  1916. 


DV- 

Oct. 

Not. 

Dec. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

49 

38 
42 
38 
32 

31 
27 
28- 
27 
27 

28 
30 
30 
33 
3S 

37 
39 
2S 
38 
27 

27 
28 
34 
24 
1         24 

<  24 
23 
23 

'  28 
23 
23 

1 

23 
22 
23 
23 
23 

23 
2S 
28 
23 
29 

24 
22 
18 
14 
11 

18 
18 
23 
23 
33 

24 
23 
23 
23 
23 

23 
23 
23 
23 
22 

20 
22 
22 
22 
23 

23 
38 

28 
28 
28 

24 

!!!!!!!! 

19 
23 

21 
23 
21 

21 
22 
19 
31 
22 

32 
24 
28 
34 

23 

21 
24 
21 
21 
19 

19 
22 

27 
32 
28 

24 
25 
25 
31 
39 

25 
24 

26 
64 
5» 

37 
33 
26 
28 
38 

3S 
28 
24 
13 
9 

24 
U 
6 
5 
8 

SO 
92 

68 
38 
11 

8 

31 
39 
30 
32 

n 

83 
88 
71 
68 
82 

54 

68 
48 
82 
58 

25 
38 
48 
58 
44 

51 
43 

37 
25 
28 

23 
24 
23 
25 
22 

13 
44 
38 

61 
43 

44 

86 
23 
12 
23 

39 
170 
110 
64 
44 

SO 
63 
41 
85 
41 

41 
37 
.41 
36 
28 

28 
52 
58 
38 
170 
375 

312 
110 
80 
190 
120 

120 
102 
180 
88 
71 

62 
51 
94 
94 
80 

62 
71 
72 
64 
88 

58 
64 
58 
57 
6« 

57 
53 
54 
58 
54 
50 

3S 
39 

? 

37 

i 

29 

37 

4.                    

38 

44 

• 

38 

38 

31 

11 

44 

34 

C 

32 

38 

29 

^ 

32 

- 

2S 

% 

34 

37 

I    

29 

28 

»« 

•••■'-•■ 

88 
M 
49 
37 

28 
84 
34 
29 

28 
25 

38 

2 

37 

A   

32 

18 

»   

18 
38 

5 

37 

s  

r 

18 
18 

Son.— Stag»dJacharge  relation  affected  by  ice  Nov.  22,  and  from  Dec.  12  to  Mar.  21. 
XtrntUtf  duekarge  of  TarryaU  Creek  near  Jefferson,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Hcoth. 

Difcbarge  In  seoand-feet. 

Bun-oS 
(total  in 
aore-teet). 

Marlinnni. 

Minimum. 

Mean. 

■jMm 

49 
29 
28 
88 
32 
92 
83 
375 
312 
44 

23 
11 
20 
26 
19 
1 

21 
12 
52 
18 

29.2 
22.3 
24.2 
88.8 
23.3 
34.8 
464 
613 
87.5 
31.8 

1,800 

SrSi.::;:        ;;.:.....: 

T^naberl-il 

Ilscfc2i^ 

^iL.zz.: .::::.:.::..: 

1,390 
1,510 
3.700 
3,770 
.5,380 
i;890 

%..:                       . 

S...         :  ; 

«7 

!»«.„..  ■     

&9laba...                    

71344*— 1^— wsp  439 IQ 
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aocK  cazxK  ncAB  jxtfxsson,  colo. 

Location.— Approximately  in  sec.  5,  T.  9  S.,  R.  74  W.,  at  Bobbisa  tanch,  about  10 
milee  southeast  of  Jefferson. 

Drainage  abba. — 44  square  milee. 

Records  available. — June  1  to  August  19,  1916. 

Gaoe. — Staff  on  bridge;  read  once  daily  by  Roy  Wright. 

DiscHABOB  UBABOBEMENTa. — 'Slide  by  wadiog. 

CooFEBATiON. — ^Daily  discharge  records  furnished  by  Van  Sant-Houghton  Co.,  engi- 
neers, of  Denver. 

Ditcharye  meaturetmntt  of  Rock  Creek  near  Jefferson,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 
[Made  by  M.  E.  nunger.) 


,                                       Date. 

Gage 
hei^t. 

Dis- 
charge. 

Fut. 

o.« 

.55 

aec.-ft. 
2.0 

19 

1.4 

Daily  ditcharge,  in  lecond-feet,  of  Rock  Creek  near  Jeffenon,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 

Day. 

June. 

Jnly. 

Aug. 

Day. 

June. 

July. 

Aug.- 

Day. 

June. 

July. 

Aug. 

1 

2.0 
2.0 

0.7 

4.U 

3.5 

S.5 

3.5 

3.6 

3.5 
2.0 
2.75 
2.75 

5.8 

6.8 

9.4 

27.8 

17.0 

6.8 
5.8 
17.0 
5.8 
6.8 

11 

2.76 

3.5 

2.0 

2.0 

8.5 

3.5 
2.0 
1.5 
1.0 
1.0 

4.CS 

4.65 

6.8 

5.8 

6.8 

4.65 
5.8 
8.8 
4.05 

21 

1.0 
lio 

1.0 
2.0 
2.76 
2.0 
2.76 

3.6 
3.6 
5.8 
5.8 
6.8 
17.0 

2 

12 

22 

8. 

13 

23 

4.  ..  . 

14 

24 

6. 

15. 

26 

6. 

U 

28. 

7 

17 

27 

8 

18 

28 

9 

19 

1.5 
1.0 

29 

10 

20. 

30. 

31 

Note.— DUiohargo  June  3-18  estimated  at  2.0  seoond-feet. 
Monthly  diidtarge  of  Rock  Creek  near  Jefferson,  Colo.,  for  the  year  endiTig  Sept.  SO,  1916. 

1         Dischai 
Month 

ge  in  second-feet. 

Run-off 

(total  in 
acre-feet). 

Maximum. 

MtTilmiim, 

Mean. 

2.0 

17.0 

27.8 

0.4 

.7 

4.65 

1.60 

3.39 
8.08 

89  3 

July 

208 

Aagnstl-l 

) 

305 

Thepeffod.. 

A02 

NoTK.— Monthly  dischaige campiitoi  h-  entltipon  nf  United  States  Qeologlcal  Survey  from  records  of 
dally  flow  famished  by  Van  Sant-Houghton  Co.,  Uen\'er. 

KOBTH  FOBK  OF  SOUTH  FLATTX  RIVXR  AT  ORAITT,  COLO. 

Location. — In  sec.  9,  T.  7  S.,  R.  74  W.,  at  Grant,  in  Park  County,  250  feet  above 

mouth  of  Geneva  Creek. 
Dbainaqe  area. — 51  square  miles  (measured  on  Forest  atlas). 
Recobds  available.— July  18,  1910,  to  September  30,  1916. 
Gage. — Vertical  staff  on  left  bank  250  feet  above  mouth  of  Geneva  Creek;  read  by 

Mrs.  M.  McFarland,  and  Mrs.  D.  Eckhardt. 
Discharge  measurements. — Made  from  foot  log  near  gage  or  by  wading. 
Channel  and  co.vtrol. — Bed  composed  of  gravel.    Principal  control  about  20  feet 

below  gage  at  small  rapids;  shifts  slightly  during  hig^  water. 


Digitized  by 


Google 


FIATTE  RIVER  BASIN. 


243 


lex. — nfgw  iliw  liiiigo  relation  seriously  affected  by  ice;  observatioiia  of  stage  discon- 
tiaued  during  winter;  discharge  meajBurements  made  monthly. 

ExTSKMKa  or  dischakqe. — MaxiTniitn  stage  recorded  during  year,  2.4  feet  at  6  p.  m. 
Jane  12  (dischaige,  85  second-feet) ;  mininmin  discharge  occurs  during  winter. 

IH»EitaioK8. — There  are  court  decrees  for  diversion  of  5.5  second-feet  from  the  North 
Fork  mbove  station  and  24  second-feet  from  tributaries  entering  above. 

Reguiation  . — None. 

A.  crmACT. — Stage-discharge  relation  not  permanent;  shifted  slightly  during  hig^ 
wster  in  June.  Rating  curve  used  before  June  9,  well  defined  between  7  and  275 
eecond-feet;  curve  used  after  June  12  based  on  discharge  measurement  made 
June  28.  G«ge  read  to  quarter  tenths  twice  daily.  Owing  to  high  altitude  of 
stBticHi  (8,570  feet)  considerable  diurnal  fluctuation  is  caused  at  certain  seasons 
of  yew  by  alternate  melting  and  freezing,  and  the  mean  daily  gage  height  from 
morning  and  evening  readings  may  be  somewhat  in  error.  Discharge  ascertained 
by  applying  mean  daily  gage  hei^t  to  rating  table;  shifting  control  method 
naed  June  10  to  September  30.    Records  good. 

Liiid^ayt  metuuremenU  of  North  Fork  of  South  Platte  River  at  Grant,  Colo.,  during  the 

year  ending  Sept.  SO,  1916. 


Ma. 


Madabjr— 


Db- 
cbarge. 


Date. 


Uadeby- 


Dis- 
chargv. 


R.  H.  Fletclier.. 

W.R.  King. 

....D«L 


Fttt. 
M.tf 


7.1 
6.3 


Apr.  21 
June  IS 


W.R.KInj 

Robert  Fouuub 


1.66 
2.07 


£«e.-A. 
17.6 
47.7 


■  Stai;e-di9cliarge  retetloii  affected  by  Ice. 

•  Complete loe  cover  but  water  flowing  Ireeasice  was  atched  over  stream. 

A:7»  dithaiye,  in  aeeond-Jeet,  of  North  Fork  of  South  Platte  River  at  Orant,  Colo.,  for 

the  year  ending  Sept.  SO,  1916. 


Kov. 


Dec. 


Jaa. 


Feb. 


Uor. 


I      ! 


C.3 


7.1 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


17 
17 
1ft 
12 
12 

12 
12 
12 
12 
14 

16 
16 
16 
16 
14 

12 
12 
12 
12 
U 

14 
9 
• 

14 
9 

• 
9 
9 
9 
9 


<w<m  _tiLMi«c  AttrJrr'r"  relation  affected  by  Ice  Nov.  11  to  liar.  14;  observatloDS  of  stage  discontinued 
<;rr^^^^i^to  14-  data  Imwifflrlent  todetemdne  diacbaige. 
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JfonMIy  diidtarge  of  North  Fork  of  South  Platte  River  at  Orant,  Colo., /or  the  year  ending 

Sept.  ao,  1916. 


Month. 


Dlachatge  in  aeocnd-Ieet. 


MitTlimiin.  Mtnliiinni.     Hean. 


Rnn-ofl 
(total  In 
aere-Ieet). 


Ootober 

November  1-10. 
Herahlfi-Sl.... 

April 

Key 

June 

July 

Annist 

September 


11.9 

(.sol 

13. « 
17.7 
S1.0 
•7.11 
S4.1 
35. 4 
12.  S 


732 

137 

434 

1,050 

3,140 

4,030 

2.100 

I.SAO 

744 


HORTH  FORK  OF  SOTTTH  PLATTX  RIVER  AT  SOUTH  PLATTZ,  001.0. 

Location. — In  sec.  25,  T.  3  S.,  R.  70  W.,  one-third  mile  above  railroad  station  at 
South  Flatte.  in  Jefienon  County.  No  tributary  between  station  and  mouth 
at  South  Platte. 

Dbainaos  arba. — 449  square  milee  (measured  on  map  in  Hayden's  Atlas). 

Rbcx>bds  available. — January  4,  1909,  to  September  30,  1910;  April  1,  1913,  to 
September  30, 1916. 

Oaoe.— Inclined  staff  on  left  bank  one-thiid  mile  abov«  railroad  stati<m;  read  by 
Miss  A.  Vermillion  from  October  to  June,  and  by  Mrs.  M.  Wallbrecht,  from  June 
to  September. 

DiscBikiROB  KEA8URBMBKT8. — Made  from  cable  300  feet  above  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  sand.  Principal  control  a 
short  distance  below  gage;  shifting  between  narrow  limits.  Banks  not  subject 
to  much  overflow. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice. 

EzTKEMES  OF  DiBCRAROE. — Maximum  stage  recorded  during  year,  3.07  feet  at 
10.30  a.  m.  May  11  (discharge,  448  second-feet);  minimnTn  discharge  occurs 
during  winter. 

DiTSRsioNS. — ^There  are  court  decrees  for  diversion  of  20  second-feet  from  North 
Fork  between  Gtant  and  South  Platte  and  62  second-feet  from  intervening  tribu- 
taries, exclusive  of  Geneva  Creek.  Small  quantities  of  water  are  also  diverted 
at  various  times  for  a  number  of  small  ice  and  fish  ponds. 

Regulation. — None. 

AocuRACT. — Stage-discharge  relation  not  permanent;  shifts  occasionally  during 
periods  of  high  water  and  ice.  Rating  curve  used  October  1  to  December  13 
billy  well  defined  between  100  and  850  second -feet;  curve  used  March  20  to 
September  30  well-defined  between  35  and  426  second-feet.  Ga^  read  to  half- 
tentha  once  daily  to  June  30,  and  tt<dce  daily  after  that  date.  Prior  to  June  30,  one 
reading  per  day  applied  directly  to  rating  table  to  ascertain  discharge;  thereafter, 
mean  daily  gage  height  was  used.  Records  good  except  those  for  winter  months 
which  are  only  rougjhly  approximate. 


during  the  year  ending  Sept.  SO,  1916. 

Colo., 

Dttt. 

ifadsbr- 

U^t. 

Db- 

Dste. 

Uwlsby- 

U^t. 

Dbi- 
chaige. 

Dec  16 

K  H.  Fletoiwr 

Act. 
a2.13 
a  2. 67 
•  2.87 
1.88 

48.4 

48.2 
S6 

Iby  23 
June    1 
July     8 
AuJ.    1 

FoUansbee  and  Smlfli. . 
H.  K.  8mlth„ 

zeo 

Z«2 
3.81 
2.7« 

*"-& 

Jan.   U 

W.  R.  King 

356 

Feb.  10 
Apr.    7 

do T 

Tbcs.Orleve,Jr 

W.R.King 

B.K.Siniai 

187 
334 

a  Stage-discturge  relation  affected  by  ioe. 
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I-aifdiaAarge,  m  teeond-feet,  cf  North  Forko/South  PlatU  River  at  Souih  PkUU,  Colo., 
for  the  year  ending  Sept.  SO,  1916. 


D.T. 

Oct. 

Not. 

Dee. 

Ibr. 

Apr. 

Miiy. 

Jane. 

Jnly. 

Aug. 

Sept. 

ISO 
138 
138 
127 

127 

lie 
lie 
loe 
loe 

108 

loe 

lOS 
116 
127 

us 

138 
138 

127 
127 

lie 
lie 
lie 

lie 
lie 

106 

ue 
w 
*e 

96 

w 

87 
87 
87 
87 
87 

87 
106 
106 
96 
70 

4S 
4S 

4S 
70 
106 

U7 
127 
127 
127 
127 

127 
106 

87 
87 
70 

70 
106 
It 

n 

70 

106 
70 

106 
70 
87 

127 
116 
106 
106 
lU 

127 
106 
87 

83 
83 
93 

78 
112 

93 
67 
46 
67 
75 

75 
93 

112 
113 
103 

113 
113 
123 
123 
133 

112 
103 
112 
134 
145 

157 
170 
183 
157 
157 



134 
183 
157 
170 
183 

302 
346 
134 
330 
422 

443 

IS 

348 
346 

346 
346 
331 
316 
346 

278 
812 
313 
272 
396 

366 
326 
306 
319 
»8 
384 

403 
348 
312 
348 
348 

312 
278 
346 
278 
312 

366 
330 
403 
3B2 
363 

870 

377 
366 
366 
330 

812 
295 
812 
278 
278 

263 
363 
282 
362 
246 

231 
331 
202 
303 
202 

188 
196 
302 
216 
202 

216 
216 
216 
183 
178 

178 
188 
188 
178 
152 

157 
152 
152 
145 
134 

138 
138 
134 
134 
202 
295 

813 
246 
303 
231 
812 

312 
278 
331 
231 
216 

202 
188 

346 
330 
246 

318 
188 

175 
163 

175 

175 
157 
146 
157 

ua 

163 
1S7 
157 
145 
152 
162 

145 
128 
133 
112 
112 

113 
113 
113 
113 
113 

134 
145 
163 
145 
138 

123 
113 
112 

• 

4                   --^ 

» 

« 

A 

k  

r  

»  

jr 

83 

US 
83 
83 
76 
46 

W 
«2 

76 
75 
87 
76 

113 

«• 

113 
113 
lU 
103 

96 

s 

s 

s     

93 

93 
92 

a         

a 

J  

I  5oTC — Blegwillirtiirgn  relatlan  serloiuly  affected  by  ioo  Dec.  14  to  liar.  19.  Shifting-control  metliad 
mi  Msy  24  to  Jane  17.  DlKdkuie  Dee.  14-31,  estimated  56  aeoond-feet,  and  March  1-19,  as  35  saoond- 
oc  baea^  of  loe. 

JhrnOl^  dUthargt  of  North  Fork  of  South  PlatU  River  at  South  Platte,  Colo.,  for  the 
year  ending  Sept.  SO,  1916. 


Uonth. 


nieyear.. 


Discharge  in  seoond-Ieet. 


Maximum.  Iflnlnuim.      Mean 


150 
127 
127 


183 

442 
403 
295 
330 
163 


442 


46 
134 
346 
134 
145 

92 


119 
88.6 
75  2 

•  40.6 

a5a2 
5a8 

110 

276 

321 

185 

307 

116 


138 


BOD-Ofl 
(total  in 
aoe-Ieet). 


7,320 
6,270 
4,620 
3,050 
2,890 
3,130 
6,550 
17,000 
19,100 
11,400 
12,700 
6,900 


99,900 


>  Eatiaaced  oo  aoooont  of  ke,  by  a  study  of  pi(e  heights,  weather  reonrds,  ofaaerver's  notes,  and  dlschaige 
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GXHXVA  CBXEK  AT  OaAVT,  COtX>. 

Location.— In  aec.  9,  T.  7  S.,  R.  74  W.,  at  highway  bridge  at  Grant,  in  Park  County, 
300  feet  above  mouth  of  creek. 

Drainaoe  area. — 74  square  milee  (measured  on  map  in  Forest  atlas). 

Becords  available. — November  3, 1911,  to  September  30, 1916.  From  July  6, 1908, 
to  November  3, 1911,  a  station  was  maintained  at  Sullivan's  ranch,  3  miles  above 
Grant.  Except  during  the  spring  run-oS  the  flow  at  the  two  points  is  practically 
the  same. 

Gaob. — ^Vertical  staff  on  right  bank  just  below  bridge;  temporary  vertical  staff  on 
downstream  side  of  left  abutment  used  December  15,  1915,  to  April  21,  1916; 
read  by  Mrs.  M.  McFarland  and  Mrs.  D.  Eckhaidt. 

DiscHABGE  MEASiTBEMBNTS. — Made  from  single-span  bridge  or  by  wading. 

Channel  and  oontbol. — ^Bed  composed  of  coarse  gravel.  Principal  control  GO  feet 
downstream  at  gravel  bar;  shift  in  control  during  high  water  in  June,  1915; 
practically  permanent  during  1916.    Banks  not  subject  to  overflow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  2.2  feet  at6  p.  m. 
May  10  (discharge,  244  second-feet);  minimum  stage,  0.76  foot  at  8  a.  m.  Maich 
1  (discharge,  9  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  flow  estimated  from  dis- 
charge measurements,  observer's  notes,  and  weather  records. 

DrvERSiON. — There  is  a  court  decree  for  diversions  of  1  second-foot  from  Geneva 
Creek  above  station,  and  a  temporary  reservoir  decree  for  1,490  acre-feet  from 
Geneva  and  Eerby  creeks. 

Regulation. — None. 

AccTTRACT. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  from 
November  to  February.  Rating  curve  well  defined  between  10  and  200  second- 
feet.  Gage  read  to  half  tenths  twice  daily.  Owing  to  high  altitude  of  station 
(8,570  feet)  considerable  diurnal  fluctuation  is  caused  at  certain  seasons  of  year 
by  alternate  melting  and  freezing,  and  the  mean  daily  gage  height  based  on 
morning  and  evening  readings  may  be  somewhat  in  error.  Dischaige  ascertained 
by  applying  mean  daily  gage  height  to  rating  table.  Records  good  for  spring 
months,  and  excellent  for  remainder  of  open-water  season.  A  change  in  the 
stage-discharge  relation  for  dischatge  below  70  second-feet  was  probably  caused 
by  the  high  water  in  June,  1915,  as  shown  by  discharge  measurements  made  in 
1916.  Mean  discharge  for  August,  1915,  should  be  10  per  cent  greater  and  that 
for  September  25  per  cent  greater  than  figures  published  in  Water-Supply  Paper 
406,  page  260. 

DMiarge  meaturemenls  of  Geneva  Creek  at  Grant,  Colo.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

Made  by— 

bei^t. 

Dis- 
charge. 

DaU. 

Uadeby- 

hej^t. 

Db- 

Dee.  15 

R.H.  Fletcher 

FtH. 
al.lS 

.86 

*"l^8 
12.4 

ia» 

Apr.  21 
June  28 

W.  R.  Klilf. 

Ful. 
1.18 
1.78 

111 

Jao.   17 

W.  R.  KJnr 

Robert  Foflansbee 

Feb.    » 

do 

a  8tage-dl9Charge  rsbticD  affected  by  ioa. 
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DeSf 


;  in  aeeond-fiet,  o/Oentva  Crtek  tit  Grant,  Colo.,  far  the  year  endinj  Sept. 
SO,  1916. 


r>«y. 


Oct. 


37 
» 
43 
41 
SI 

SI 
30 
25 
37 
28 

30 

28 
30 
33 
SI 

2» 
27 
27 
24 
34 

2« 
23 
23 
20 
23 

23 
33 
33 
33 
33 
3S 


Nov. 


20 
IS 
21 
23 
37 

33 
23 
31 
18 
31 

17 
21 
11 
11 
U 

12 
13 
13 
13 
14 

14 
14 
14 
13 
13 

U 
12 
13 
13 
13 


Dec. 


Jan. 


Feb. 


Uar. 


Apr. 


13 
13 
14 
12 
13 

11 

11 
12 
12 
14 

18 
17 
1» 
16 
18 

17 
20 
23 
33 
14 

!• 
24 

28 
27 
30 

182 
42 
53 
54 
38 


Jti;-. 


33 
35 
30 
42 
40 

41 

87 
95 
140 
175 

157 
113 
100 
«5 
70 

73 
72 
81 
M 

74 

76 
73 
SO 
72 
106 

104 
«1 
106 
118 
121 
148 


Tune. 


172 
145 
140 
145 
145 

134 

118 
118 
145 
151 

145 
175 
178 
160 
161 

157 
151 
163 
168 
160 

151 

no 

1S4 
140 
134 

134 
134 
134 
126 
121 


July. 


118 
113 
111 
109 

102 

87 
93 
81 
91 
85 

85 
83 

86 

87 
84 

84 
86 
78 
74 
74 

73 
73 
67 
60 
61 

61 
61 
61 
61 
81 
83 


Aug. 


102 
76 
72 
86 

136 

103 
80 
93 
76 
73 

62 
62 
113 
85 
88 

84 
80 
70 
64 
61 

60 

56 
56 
60 
58 

61 
60 
60 
60 
61 
58 


Sept. 


54 

48 
48 
47 
41 


87 
36 
87 

47 
48 
46 
44 
41 

87 
36 


35 
31 
31 
81 
31 

31 
30 
30 
80 
30 


Stan^^xhBtKt  rahtlan  affected  by  loe  Nov.  14  to  Teb.  8,  and  Apr.  7, 8;  determination  of  du- 
~  CO  waAtber  mords,  observer's  notes,  and  discharge  measurements. 


Momtihf  diadkarffe  of  Geneva  Crtek  <a  Grant,  Cola.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  In  second-teet. 


Maximum.  Minimum       Mean. 


Rnn-ott 
(total  in 
acre-Ieet). 


43 
31 
13 
13 
12 
25 
182 
175 
178 
118 
126 
54 


20 
U 
12 
10 
10 
9 
11 
30 
118 
60 
66 
30 


186 


37.9 
16.3 
12.6 
11.5 
10.2 
13.0 
28.9 
86.4 
146 
84.6 
74.7 
38.5 


45.8 


1,720 

070 

775 

707 

687 

799 

1,600 

5,310 

8,690 

5,200 

4,590 

2,290 


33,200 
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STTBFACB  WATEB  STTPPLT,  19L9,  PART  VI. 


OI,ZAa  OBSXX  HXAB  OOUtMB,  OOLO. 

Location.— In  sec.  6,  T.  4  8.,  R.  70  W.,  1,000  feet  below  head  gate  of  Golden  ditch 
and  2  miles  above  Golden,  in  Jefferson  County.  Only  important  tributary 
between  station  and  mouth,  Ralston  Creek,  enters  12  miles  below. 

Drajnaoe  abea. — About  380  square  miles. 

Recohds  available. — December  4, 1908,  to  December  31, 1909;  June  8  to  Septembei 
24,  1911;  January  26,  1912,  to  September  30,  1916. 

Gaos. — LaUie  water-stage  recorder  on  left  bank  1,000  feet  below  bead  of  (xolden  ditch. 

DiscHABOE  MBASDRBMEMTS. — Made  from  cable  near  gage  or  by  wading. 

Channel  and  contbol. — Bed  composed  of  coarse  gravel  and  small  boulders.  Prin- 
cipal control  25  feet  downstream  at  rapids;  shifts  occasionally  through  narrow 
limits.    Creek  flows  in  canyon;  banks  not  subject  to  overflow. 

Ice. — Stage^discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter  except  for  occasional  discharge  measurements. 

Extbemes  or  discharge. — MaTimum  stage  during  year  from  water-stage  recorder, 
3.30  feet  at  3  a.  m.  June  18  (discharge,  872  second-feet);  minimiiTn  discharge 
occurs  during  winter. 

Diversions.— There  is  a  court  decree  for  a  diversion  of  53  second-feet  from  the  head- 
waters of  Fraser  River  to  the  Weet  F<nrk  of  Clear  Creek,  and  approximately  832 
acre-feet  were  diverted.  Above  the  Golden  station  tiiere  is  a  court  decree  for 
a  diversion  of  26  second-feet  by  the  Golden  ditch.  The  diversion  by  this  ditch 
at  the  head  gate  was  about  7,110  acre-feet  for  1916,  aa  determined  from  estimates 
of  flow  by  gate  operator. 

Rboulation. — None. 

AccuRACT. — Stage-discharge  relation  not  permanent  but  shifts  through  narrow  limita. 
Mean  rating  curve  well  defined.  Shifting-control  method  based  on  frequent  dis- 
charge measurements  used  throughout  entire  year.  Operation  of  water-stage 
recorder  satisfactory  except  during  winter  period.  Daily  discharge  ascertained 
by  applying  to  rating  table  mean  daily  gage  heights  determined  by  inspecting 
gage-height  graph.    Records  good. 

Cooperation. — Gage-height  record  furnished  by  Farmers  Reservoir  &  Irrigation  Co. 

Diieharge  mauurementt  of  Clear  Creel  near  Golden,   Colo.,  during  the  year  ending 

Sept.  30,  1916. 


Date. 

Vadeby- 

Oage 
height. 

Dis- 
charge. 

Date. 

Madeby- 

hei^t. 

Dte- 
dacge. 

KoT.    9 

R.H.Fletdier 

Fletcher  and  King 

R.  U.  Fletcher...  

Fta. 

1.18 

•  1.91 

a  1.38 

.98 

42 
M 

51 

Kay  » 

Jtme  21 
Sept.  8 

R.H.FIetoher 

Tut. 
2.00 
3.08 

^"-^ 

Jan.    14 

H.k:.  Smith 

746 

Feb.    « 

do 

185 

Uar.  14 

W.R.KIng 

c  Stagfr^ischaree  relation  affected  by  ice. 

Note.— The  following  measurements  o(  the  dbcharee  of  Oolden  ditch  wer  emade:  Nov.  9, 13.1  seoond- 
leet;  Hay  20, 2£.2  aeoond-teet;  June  21, 30  aeoood-leet;  Sept.  8, 8.8  8eoond-(eet. 
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Bmlf  Siekarffe,  in  teeomd-ftet,  of  Clear  Creeh  near  OoUen,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


D»,r- 

Oet.        Nov.        Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt. 

, 

J      1^            ^  ! 

66 
71 
72 
68 
71 

60 
70 
72 
66 
61 

76 
78 
86 
84 
83 

84 
81 
S3 

m 

90 

85 

8B 
90 
104 
118 

131 
148 
17S 
206 
183 

1S8 
175 
144 
ISS 
168 

189 
208 
317 
340 
393 

414 
39S 
393 
418 
356 

317 
296 

278 
270 
810 

205 
295 
237 
281 
317 

356 
360 
372 
418 
423 
494 

517 
550 
536 
550 
506 

541 

475 
475 
626 
645 

665 
.733 
764 
748 
717 

728 
750 
829 
818 
791 

738 
640 

640 
605 
610 

635 
640 
676 
702 
686 

615 
680 
605 
556 
686 

607 
488 
498 
517 
631 

507 
480 
440 
426 

aw 

3W 
440 
431 
414 
368 

356 
360 
321 
321 
302 

317 
321 
332 
340 
453 
446 

426 
372 
352 
414 
453 

397 
376 
409 
418 
393 

844 
860 
8« 
884 
884 

368 
356 
325 
800 
284 

2W 
274 
854 
247 
.254 

854 
284 
178 
212 
841 
860 

244 

: 

133 

lOOl 

9«  ! 
94  1 

85  1 
81  1 

228 

2 

m 

..        133 

us 

119 
115 
111 
107 

114 
116 
lU 
114 
137 

US 
UD 
UD 

lao 

11« 
114 

222 

* 

. 

Kl 

T 

818 

r. 

a 

46 
S4 
E8 
63 

63 
61 
63 
61 
60 

66 
66 
W 
61 

IB 

71 
67 
68 
68 
SB 

88 

64 

70 
74 
68 
70 

825 

• 

208 

< 

803 

I 

84 

S4 

197 
176 

., 

328 

■t 

208 

13 

288 

'* 

42 

218 

200 

J« 

181 

T- 

170 

H 

168 

9 

160 

».. 

156 

146 

r 



146 

«■ 

148 

% 

142 

s 

IDS 

IDS 
IID 
107 
104 
lOS 

142 

140 

r 

' 

135 

9 



135 

125 



123 

a 

lOD 

1 

■      "  ■  i 

Tetatkn  serioaily  affected  by  ice  Nov.  11  to  Uar.  5;  records  dboontlnned  except 
maasDremaits.    l^ble  shovs  entire  flow  cf  stream  only  when  Oolden  ditch  is  not 


JbnA^  tfiadWrr^e  of  Clear  Creek  near  Oolden,  Colo.,  far  the  year  ending  Sept.  SO,  1916. 


Montk. 

Run-oil 
(total  in 
acre-feet). 

Maximum. 

Minimuxn. 

Mean. 

'Mitfrf 

146 
100 
74 
806 
494 
820 
615 
458 
844 

100 

81 

46 

61 

144 

475 

808 

178 

123 

116 
91.3 
63.8 
95.5 

311 

651 

439 

330 

182 

7,U0 

1,810 

3,840 

|>h4|_ 

5,680 

iSSr— ;;:::::;:...: :.:.;.:...:.: 

19,100 

88,700 
87,000 

J^W                                  

80,300 
10,800 

B01TTH  BOVIUXB.  CKXEK  RXAK  BOLUVSVUXJE,  OOIX>. 

VxiCAiiOM. — In  sec.  35,  T.  1 S.,  R.  73  W.,  1  mile  west  of  Rollinsville,  in  Gilpin  County. 

ITiMiiit  important  tributary,  Jenny  Creek,  enters  4  milee  above. 
Dkaikaok  axma.. — 39  aquara  miles  (measured  on  topographic  maps). 
Ekokims  .availablx.— September  10, 1910,  to  September  30, 1016. 
Gask. — Vertical  staff  spiked  to  tree  on  left  bank,  500  feet  above  bridge,  used  June  2 

to  September  SO,  1916;  vertical  staff  on  downstream  side  of  right  abutment  used 

May  8  to  June  1, 1916;  vertical  staff  on  upstream  side  of  right  abutment  used  joior 

to  May  8,  1916;  read  by  Ifias  Grace  Grant. 
DncKAKas  MXABXJtaaaam. — Made  from  two^pan  bridge  or  by  wading. 
CKumz.  AKS  ooNTBOL. — Bed  composed  of  cosne  gravel  and  small  boulders.    Oon- 

ttol  not  well  defined;  Bbifts  occaaumally.    Banka  not  subject  to  overflow. 
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EzTHBHBS  09  DiBCRAROE. — ^Maximum  stage  recorded  during  year,  2.08  feet  at  5.30 
p.  m.,  June  17,  and  5  p.  m.,  June  19  (discbarge,  300  second-feet);  minimum  dis- 
charge of  6  second-feet  occurred  for  short  periods  during  January  and  February, 
when  stage-discbaige  relation  was  affected  by  ice. 

IcB. — Stage-discharge  relation  affected  by  ice  for  short  periods;  discharge  determined 
from  gage  heights,  observer's  notes,  dischaige  measurements,  and  weather  records. 

DzTEBSioNs. — No  court  decrees  for  diversion  above  station. 

Rkgulation. — None. 

AccuRAcr. — Stage-discharge  relation  fairly  pennanent;  shifts  occasionally  througrh 
narrow  limits.  Rating  curve  used  October  1  to  May  7  fairly  well  defined  between 
6  and  240  second-feet;  curve  used  May  8  to  morning  of  June  1,  fairly  well  defined, 
between  5  and  240  second-feet;  curve  used  afternoon  of  June  1  to  September  30 
fairly  well  defined  between  20  and  300  second-feet.  Gage  read  to  quarter  tenths 
twice  daily.  Discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table.    Records  good. 

Ditcharge  meaturementt  of  South  Boulder  Creek  near  RolliruviUe,  Colo.,  during  Ae  if  ear 

ending  Sept.  SO,  1916. 


Date. 

Made  by- 

Oaite 
height. 

Dis- 
charge. 

Date. 

Madeby- 

Oare 
height. 

Dls- 
charRe. 

Stc.^l. 
209 

Oct.   19 

W.  R.  mng 

Ftet. 

1.01 

.75 

•  1.81 

M.90 

119 
238 

June  33 

H.  K.  Smith 

Fett. 
1.81 

Jan    37 

T.7.  fVpt-Wn*. . 

P.  V.  Hodga 

1.2S 
1.00 

44.2 

lla7    8 
June    2 

W.  R.  Kipg  

do 

19.0 

do T 

a  New  gage  Inntalled  on  downstream  side  o(  abutment;  old  gage  read  1.90  feet, 
t  Qage  Installed  £00  feet  above  the  bridge;  gage  Installed  May  8  road  2.10  teet. 

Daily  ditcharge,  in  teamd-feet,  of  Smith  Boulder  Creek  near  Rollineville,  Colo.,  for  the 

year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

Ik 
25 
24 
23 

22 
21 
20 
23 
22 

18 
16 
22 
19 
21 

24 
22 
19 

20 
20 

23 
16 
18 
18 
1« 

It 
15 
13 
IS 
15 
15 

15 
14 
15 
15 
13 

13 
14 
13 
13 
13 

18 
23 
16 
21 
14 

18 
18 
18 
15 
12 

16 
19 
IS 
16 
IS 

13 
13 
11 
10 
10 

9 
7 
7 
8 
8 

9 
10 
10 
11 
11 

10 
9 
9 

10 
9 

1 
8 
7 
9 

10 

u 

10 
10 

7 
7 
8 
7 
7 
7 

8 
8 
9 
10 
10 

9 
9 
9 
10 
9 

8 
7 
7 
7 
8 

7 
S 
6 

7 
8 

8 
10 
10 

9 
10 

9 
8 
7 
7 

7 
7 

6 
6 
6 
7 
8 

9 
10 
10 
9 
9 

9 
9 
8 
9 
9 

9 
9 
9 
9 
9 

9 
9 
8 
8 
10 

9 
9 
9 
9 

9 
9 
10 
10 
10 

9 
10 
10 
10 
13 

12 
14 
18 
14 
38 

19 

19 
31 
23 
31 

34 
34 
33 
18 
19 

19 
19 
33 
19 
18 
19 

19 
31 
19 
19 
19 

19 
19 
19 
20 
19 

23 
23 
23 
25 
25 

35 
25 

to 

SO 
29 

30 
SI 
SI 
87 
40 

43 

47 
47 

19 
39 

45 
43 
47 
47 
48 

fiS 
67 
96 
119 
132 

146 
146 
132 
132 
132 

119 

108 
98 
91 
96 

98 
98 
96 
98 
119 
133 
132 
132 
146 
146 
165 

19S 
239 
239 
239 
238 

239 
230 
239 
239 
239 

273 
273 
373 
273 
373 

273 
273 
273 
273 
373 

373 
3U 
239 
322 
222 

339 
306 
222 
222 
222 

205 
188 
188 
188 
168 

151 
151 

les 

140 
123 

117 
108 
103 
91 
100 

94 
106 
100 
79 
68 

58 

60 
48 
48 
SO 

58 
68 

68 
63 
110 
120 

106 
91 
100 
106 
103 

100 

85 
76 
63 
58 

42 
50 
48 
68 
63 
48 
43 
40 
33 
43 

SO 
39 
30 
29 
27 

S3 
39 
39 
37 
39 
36 

ae 

2 

29 

3 

36 

4 

2S 

5 

23 

8 

23 

7 

21 

8 

21 

9 

21 

10. 

21 

U 

23 

12 

23 

13 

30 

14 

19 

18 

17 

16 

17 

17 

20 

18 

19 

19 

17 

30 

17 

21 

17 

22 

17 

23 

17 

24 

19 

3S 

17 

38. 

17 

37 

31 

38 

19 

39. 

19 

to. 

17 

tl 

MoTiC.-etag»dlsoIiais«  rehtkm  aflHrted  by  ioe  Nov.  38-29,  Deo.  4-«,  13-33, 37-31,  Jan,  1. 7, 13-19, 28^1, 
and  Feb.  1-4,  27-28;  discharge  determined  by  study  of  gaie-helght  record,  weather  records,  obsorer's 
notes,  and  dttobaiga  nMMnmiMDts.   Discharge  asttmatM  Oct.  1,  X 
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JMUy  dbdUrge  t^  SouA  Boulder  Cntk  near  RollmsvilU,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


ICenth. 

Dudnrge  In  seoond-feet. 

Rnn-«S 
(total  In 
acre-teet). 

dlASuflNim* 

Ueon. 

!ttte. 

27 

23 

11 

10 

10 

25 

47 

185 

273 

20S 

lot 

20 

12 
10 

19 
43 
1S8 
48 
2t 
17 

19. « 
14.7 
8.84 
8.19 
8.S9 
16.  S 
27.8 
105 
247 
108 
53.0 
20.3 

1,210 

tiMhi 

875 

iki_i» 

544 

tarr 

604 

r*:^ : : 

494 

fc^.::::::::::;::::::::::::::::;::;:::;:;:;;::::::: 

1,010 

jji 

1,950 
6.4(10 

liic 

14,700 

IlT 

6  MO 

U(M 

3,300 
1,210 

j^nnNr 

Thiy«M.......... 

273 

6 

S3. 2 

38,600 

MISCEIiliAJrEOnS  MEASUREMENTS. 

Measoiemeats  of  the  flow  of  streams  in  the  Mi^ouri  Riyer  basin  at 
paints  other  than  gaging  stations  are  recorded  in  the  following  table: 

JEnOraaNu  nuaturemen's  tn  Mitsouri  River  drainage  basin  during  the  year  ending  Sept. 

30,  1916. 


Tik. 

steam. 

Trlbntarr  to— 

LocaUty. 

Oaie 
hel^t. 

Di». 
chaigB. 

b^i.  1 

Bavt  BITOT 

DoctiwthCraek. 

(ttCMk. 

...•.QO...,,. ••..•,.,, 

do.... ........... 

North  Platto 

CuTin  Creek 

lanBie  River 

do i. 

do 

BeerC^eek 

UIssouTl  River.... 
Cannonball  River. 
do 

Onnd  River 

i do 

do 

do 

Platte  River 

NorthPlatte  River 

••■••do.. .......... 

.....do............ 

do 

South  Platte  IHver 
BicThamp  son 

Frdl  River 

Mandan,  N.  Dak 

Fed. 

8te.4t. 
47 

i«a 

NmrTlA,i<MW,  N.  n«k---  .... 

2.2 

in 

te.  a 

do .'. 

Wakpala,  8.  Dak 

2.4 
4.0 

if  a 

III!'do'*.'.'.V.'.*.V.V.'.'."!"!I!I! 

;■■■ 

177 
1.6 

%pt.  1 

do 

2.3 

lhT?« 

Patbflnder,  Wyo 

6.53 
.68 

LOS 

2.96 
1.86 

4,320 

Hit   » 

bMU 
IT 

Irvine's  raoch,  near  Aicova, 

Wyo. 
See.  24,  T.  22  N.,  R.  74  W.,  at 

UcGUl,  Wyo. 

do 

do 

llorrlsaD,Colo 

1.7 

a8.0 

553 
86 
80 

MVtil 

MIBivw. 

Sec.  13,T.5N.,R.74W.,abont 
300  feet  above  Roarine  River. 

Sec.  13,  T.  5  N.,  R.  74  W.,8t 
mouth. 

30.2 

a 

Bwitog  River 

3X1 

ttEstlmated. 
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D. 
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Deer  Creek  at  Olenrock,  Wyo 307 

Definitions  of  terms 8 

Disdiarge,  table  for  oonvarting,  into  theo- 
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Rlverat 166-167 
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Mont 34-35 

near  Marysville,  Mont 32-33 

Little  South  Platte  River  near  Falrpby, 

,  Colo 237-238 

Little  Wind  River  atwve  Arapahoe,  Wyo. .  128-129 

Ix>d':egrass  Creek  at  Lodgegross,  Moot UO-151 

Lookout,  Wyo.,  Laramie  Rlvernear 219-221 

M. 

McGill,  Wyo.,  LaramieBiveratandnaar....   22U 

232,251 

Madison  Rlvernear  YeUawstcne,  Mat 26-27 

Madison  River  basin,  gaging^tation  records 

in 24-27 

Malta.  Mont.,  Milk  BiT«r  at SIMl 

Mandan,  N.  Dak.,  Heart  River  at 251 

Marias  River  near  Shelby,  Mcnt 45.46 

Marias  River  basin,  gaging'4tatlan  records  in.  41-71 
Marysville,  Mont.,  Uttle  Prickly  P«Br  Creek 

near 32-33 

Matheson  canal  nearChino<A,  Mont 89-90 

Measures,  English,  metric  equivalents  of 11 

Medicine  Bow  River  near  Medicine  Bow, 

Wyo 193-191 

Meeteetse,  Wyo.,  Greybull  River  near 135-137 

Wood  Rlvernear 137-138 

Melville,  Mont.,  Bweetgrass  Creek  above...  113-115 
Sweetgrass  Creak  below 115-116 


Digitized  by 


Google 


INDEX. 


255 


Vaga. 

ICZtRiTcr  at  Havre,  Hoot 78-7S 

ai  mtemstianal  boundary 76-78 

at  Malta.  Mont SMI 

aw  Vandalia,  Mont 81-«3 

Ncrth  F«k  of.  near  KjmbaU,  Alberta . . .  8^-85 

South  Fork  of.  near  Browning,  Ifont 74-76 

iL-t  RiTir  basin,  gagjng-station  records  In. .  74-07 

)L.-!tT  s  inch,  equivalents  o( 10,11 

ILiL-'iriRiverat  Fort  BoatOD.  Mont 22-23 

xt  Tostoo.  Mont a&-22 

CKing^tatioD  records  OD lS-23 

Jta-U.  Hont..  Bad  Bock  Creek  near 15-17 

It  vana,  ooopomtion  by 14 

M  r-ncD.  Colo..  Bear  Creek  at 251 
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liu 175-291 

Fi-star  Rlrernear  Poplar,  Hont 99-100 
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fTKkly  Fear  Creek  near  Clancy,  Mont 27-29 
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ton, Wyo 194-196 
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Sage  Creek  above  Pathflndor,  Wyo 200-201 
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Shoshone  River  at  Corbett  dam,  Wyo. 141-143 
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at  South  Platte,  Colo 234-233 

Middle  Fork  of,  at  Alpia,  Colo 23S-239 

at  Fairplay,  Colo 239-240 

North  Fork  of ,  at  Grant,  Colo 242-244 

at  South  Platte,  Colo 244-245 

Stage-discharge  relation ,  definition  of 8 

Stevens  water-stage  recorder,  plate  showing..       13 
Stevenson,  N.  Dak.,  Cannonball  River  at..  164-165 

Strabano,  Hont.,  Teton  River  at 61-63 

Sun  River  at  Fort  Shaw,  Hont 38-39 

North  Fork  of,  near  Augusta,  Hont 36-37 

South  Fork  of,  at  Augusta,  Mont 41-43 

Sun  River  ba.sin,  gaRing-station  records  in..  36-43 
Sweetgrass  Creek  above  Helvllle,  Hont 113-115 

below  UeMlle,  Mont 116-116 

Sweetwater  Biver  near  Alcova,  Wyo 202-203 

T. 

Tarryali  Creek  near  Jefferson,  C^lo 240-241 

Tenmile  Creek  near  Helena,  Hont 30-33 

near  Rimini,  Hont 29-30 

Tensleep  Creek  near  Tensleep,  Wyo 132-134 
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Teton  River  at  Strabane,  Hont 61-63 

near  Chouteau,  Hont 63-04 
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Timmer,  N.  Dak.,  Dogtooth  Creek  near 251 

Tongue  Biver  at  Cameyville,  Wyo 151-163 
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Toston,  Mont.,  Wsaoart  River  at 23-22 

Tvo  ICedldne  Hiver  at  Family,  Mont 43-<5 

Two  Riven,  Wyo.,  Laramie  River  at 31S-219 

Uttle  Laramie  River  at 226-238 

V. 

Valler,  Mont.,  DupuyerCreelc  near S8-59 

VandaUa,  Mont.,  Milk  River  near 81-83 

Velocity  In  feet  per  seoand,  table  for  oonvert- 
inc.  Into  velocity  in  miles  per 
boor. 10 

W. 

Wagon  Hound  Creek  near  LaBonte,  Wyo. . .     aW 
Wakpala,  8.  Dak.,  Grand  Blver  near 187-18S 

Oak  Creek  at 251 

Water^tage  recorders,  plate  stMnrinK 13 

Wendover,  Wyo.,  Cottonwood  Creek  near.  211-212 
Westover,  S.  Dak. ,  White  River  near lB-174 

South  Fork  of  WUte  River  near 174-175 

Wheatland,  Wyo. ,  Laramie  River  near 222-22i 

,  North  Laramie  River  near. 229-231 

'  Slbylee  Creek  near 228-229 

WUte  River  nearlnterlor,  8.  Dak 171-173 

nearWestover,  8.  Dak 173-174 

South  Fork  of,  near  Westover,  8.  Dak.  174-175 
milow  Creek   (Marias  River  lasin)  near 
Cbooteau,  Mont 


Willow  Creek  (Bun  River  basin)  near  Au- 

gaxta,Mont 39-U 

Wind  River  at  Rlverton,  Wyo 120-121 

Wood  River  near  ttectoetse,  Wyo 137-138 

Woods,  Wyo.,  Laramie  River  and  Pioneer 

canal  near 214-218 

Work,  antfaorizatlon  of. 7 

scope  o.' 7-8 

Wyola,  Mont.,  Uttle  Horn  Bivernear.....  147-148 
Wyoming,  coopeCBtlon  by 14 

Y. 

YeUowstone,  Mont. ,  Gibbon  River  near 24-3S 

Madison  River  near. 3ft-27 

YeUowstone  National  Park,  oooperrtiim  in . .        14 
YeUowstone  River  near  Canyon  Hotel 

In , 102-lOS 

Yellowstone    River    at    Corwln    Springs, 

Mont 105-107 

at  Hnntley,  Mont 107-109 

at  Intake,  Mont 109-110 

near  Canyon  Hotel,  YeUowstone  Na- 
tional Park. lOa-105 

YeUowstone    River    basin,    gaglnc«tation 

reoordsin. 101-19S 

Z. 

Zero  flow,  point  of,  definition  of 8 

Zoricfa,  Mont.,  Harlem  canal  near. 01-<B 


ADDITIONAL  COPIES 
or  TBis  FUBUCAnoN  Mat  be  reocUBiD  fbom 

THX  SUPERXM  TKJt  UIMTO  OT  DOCUMENTS 

oovEBinnKT  Ttamaa  amx 
WAsmirannr,  o.  c. 

AT 

U  CENTS  PER  COPY 


Digitized  by 


Google 


STKEAM-GAGING  STATIONS 

AND 

PUBLICATIONS  BEUTING  TO  WATEB  E£SOUEG£S 


PART  VI.  mSSOTIEI  RIVER  BASIN 


Digitized  by  VjOOQ  IC 


Digitized  by 


Google 


•  STREAM-GAGING  STATIONS  AND  PUBLICATIONS 
REUTING  TO  WATER  RESOURCES. 


mrSODTTCTION. 

Investigation  of  water  resources  by  the  United  States  (}eologicaI 
Smvej  has  consisted  in  large  part  of  measurements  of  the  Tolume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
iiiigation,  water  storage,  water  powers,  imdergroimd  waters,  and 
qa&lity  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  monographs,  biilletins,  professional  papers,  and  an- 
nual reports. 

The  results  of  stream-flow  measurements  are  now  published 
annually  in  12  parts,  each  part  covering  an  area  whose  boundaries 
coincide  with  natural  drainage  features  as  indicated  below: 

Plot  I.  North  Atlantic  basina. 

n.  South  Atlantic  and  eastern  Giilf  of  Mexico  basins. 
m.  Ohio  River  basin. 
IV.  St.  Lawrence  River  basin. 
V.  Upper  Miaeiasippi  River  and  Hudson  Bay  basins. 
VI.  Missouri  River  basin. 
VII.  Lower  Miwimippi  River  basin. 
Vni.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  basin. 

XI.  Fadfic  basins  in  California. 
XII.  North  Pacific  slope  basins,  in  three  volumes: 

A,  Pacific  slope  basins  in  Washington  and  upper  Coltunbia  River 

basin. 

B,  Snake  River  basin. 

C,  Lower  Columbia  River  basin  and  Pacific  aiapo  basins  in  Oregon. 

HOW  OOVSBNMENT  KEPOB.TB  MAY  BE  OBTAINED  OB  CONSTJIiTES. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources  of 
the  United  States  may  be  obtained  or  consulted  as  indicated  below: 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superintend- 
ent of  Documents,  Government  Printing  Office,  Washington,  D.  C, 
who  will  on  application  fiimish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 
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4.  Complete  sets  are  available  for  consultation  in  the  local  office 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boeton,  Mass.,  2500  Customhouse. 

Albany,  N.  Y.,  Room  704  Jonnial  Btiilding. 

AtlanU,  Ga.,  Post  Office  Building. 

Madison,  Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Chicago,  m.,  1404  Kimball  Building. 

Topeka,  Kans.,  25  Federal  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  New  Post  Office  Building. 

Tucson,  Ariz.,  TJniveraity  of  Arizona. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Tacoma,  Wash.,  406  Federal  Building.      ' 

Portland,  Oieg.,  606  Post  Office  Building. 

San  Fiandsco,  CaU,  328  Customhouse. 

Los  Angeles,  Cal.,  619  Federal  Building. 

Austin,  Tex.,  Capitol  Building. 

Holonlulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director.  United  States  Geological  Survey,  Wash- 
ington, D.  C. 

8TBBAH-FIX}W  BBPOBT8. 

Stream-flow  records  have  been  obtained  at  more  than  4,100  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 


Streamrfiow  data  in  report*  of  the  United  States  Geological  Survey. 
(A^Annual  Itaport;  B— Bunetin;  W-Water-Sapply  Paper.] 


Report. 


10th  A, pt.  2... 
llthA,pt.3... 

12tliA,pt.3... 


13tbA,pt.S. 
Utb  A,  pt.  2. 


BlJl 

l<th  A,  pt.  2. 
8140. 


WU 

ISth  A,  pt.  4. 

WIS 


Wl«.. 


IMh  A,  pt.  4. 

W27 

38 


JOth  A,  pt.  4.. 
WMtoM.... 
21st  A,  pt.  4.. 
W47toM.... 


Cbancter  of  data. 


DecsriptlT*  information  only 

UontUy  discbaig«  and  descriptive  Information. 

...do 

Mean  discharge  in  second-feet 

Uonthly  discharge  Oong-tlme  records,  1S71  to  1898) 

D<v^ription5,  measurement!;,  gage  heights,  and  ratings 

Djescriptlve  information  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 

discharge  (also  many  data  covering  earlier  years). 

Oage  heights  (al.so  gage  heights  tor  earlier  Tears) 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heiditi!,  eastern  United 

States,  eai<tern  ULssissippi  Klver,  and  lussouri  River  above 

Junction  with  Kansas. 
Descriptions,  measurements,  and  gage  heigbta,  western  Uiasis- 

sippi  River  below  junction  of  Missouri  and  Platte,  and  west- 
em  United  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements,  ratings,  and  gage  heights,  eastern  United  States, 

eastern  Mississippi  River,  and  Missouri  Elver. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 

western  United  States. 

Monthly  discharge  (also  for  many  earlier  years) 

Descriptions,  measurements,  gage  heights,  and  ratings.. 

Monthly  di.scharge 

Descriptions,  measurements,  gage  heights,  and  ratings 


Year. 


1884  to  Sept., 

1880 
1884  to  June  30, 

1891. 
1884  to  Doc.  31. 

1882. 
18S8toDec.  31, 

1883. 
1883  and  1894. 

1885. 

1896. 

1893  and  IS96. 

1887. 

1887. 

1897. 

1896. 

1896. 

1898. 
1888. 
1898. 
1900, 
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SbvtmrJUHo  data  in  reportt  of  the  United  States  Geological  5«rti<y— Continued. 


Kqnrt. 

Cbanoterofdata. 

Year. 

aiA,Bt.4 

Kontlilr  dbefaaise 

1900. 

1901. 

1901. 

1902. 

1902. 

1904. 

19QS. 

1906. 

1907-8. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

1915. 

1916. 

Ta,4. 

STi 

Hontbly discliarge '.'..'....  '..'..      .  .' 

T'SUS 

Oamplete  data. .~ 

»ri»v» 

do 

mitoiss. 

do. 

itetoiTS. 

do ■     .  .  . 

TXta»4 

do 

TWl^t<l? 

do 

vsitozn. 

rsotisa. 

do...., 

do. 

TmtalUL 

do 

do 

w:.-|to3C3. 

do 

WMtoJM 

•  ♦1  to  414. 

rUlto444. 

do 

do 

do 

Son.— No  dsUt  leKUding  stream  llov  an  given  In  the  15tb  and  17tb  annaal  reports. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
n&nr  points  other  than  regular  gaging  stations  have  been  made 
«ch  year.  An  iadex  of  the  reports  containing  records  obtained 
pnor  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  following  table  gives  by  years  and  drainage  basins  ihe  num- 
!>ers  of  the  papers  on  surface-water  supply  published  from  1899  to 
1916.  The  data  for  any  particular  station  will  in  general  be  found 
in  the  reports  covering  the  years  during  which  the  station  was  main- 
tained. For  example,  data  from  1902  to  1916,  for  any  station  in  the 
uea  covered  by  Part  HI  are  published  in  Water-Supply  Papers  83, 
'5.  128,  169,  205,  243,  263,  283,  303,  323,  353,  383,  403,  and  433, 
'iiiich  contain  records  for  the  Ohio  Kiver  basin  for  those  years. 
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]a  tbese  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  riTer  is  determined 
brmflasaring  or  estimating  its  drainage  area — that  is,  the  headwater 
straua  having  the  laigest  drainage  area  is  ccmsidered  the  continua- 
an  of  the  main  stream,  and  local  changes  in  name  and  laJke  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
Biin  steam  of  the  river  are  presented  first,  and  the  tributaries  in 
Rgnlar  order  from  source  to  mouth  follow,  the  streams  in  each 
bflmtuy  basin  being  listed  before  those  of  the  next  basin  below. 

Li  exception  to  this  rule  the  records  for  Mississippi  River  are 
^rea  in  four  parts,  as  indicated  on  page  3,  and  the  records  for 
jige  lakes  are  presented  in  order  of  streams  around  the  rim  of  the 
like. 
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Pakt.VI.  MISSOURI  RIVER  BASIN. 

FBXKTCIPAI.  STRBAKS. 

Hie  {ffincipal  streams  in  the  Missouri  River  basin  are  Red  Rock 
(Veek  and  Beaverhead  and  Jefferson  rivers,  which  may  be  considered 
sfontinuous  river  forming  the  head  of  the  Missouri;  and,  below  the 
aoath  of  the  Jefferson,  Madison,  Gallatin,  Prickly  Pear,  Little 
hickly  Pear,  Dearborn,  Smi,  Marias,  Judith,  Musselshell,  Milk, 
Yellowstone,  Mnddy,  Little  Missouri,  Cheyenue,  Niobrara,  Platte 
.□clndiug  North  Platte  and  South  Platte),  Kansas,  Osage  (Marais 
is  Cygnes),  and  Gasconade  rivers.  These  streams  drain  wholly  or 
in  part  the  States  of  Colorado,  Iowa,  Kansas,  Minnesota,  Missouri, 
MoDtsna,  Nebraska,  North  Dakota,  South  Dakota,  and  Wyoming. 

la  addition  to  the  annotated  list  of  publications  relating  specifi- 
»I1t  to  the  section,  these  pages  contain  a  similar  list  of  reports  that 
in  of  general  interest  in  many  sections  and  cover  a  wide  range  of 
kdrologic  subjects,  and  also  brief  references  to  reports  published  by 
State  and  other  organizations.     (See  p.  xxix.) 

OAOINO    STATIdrS. 

Xon.— DHh  after  •  date  Indicates  that  atatlao  yna  being  maintained  September  80, 1914;  period  after 
1  i/t  tadlatei  dlswmtlroianee.   Tilbatarles  an  sbown  by  indentlan. 

hi  Bock  Creek  (head  of  Mjaaouri  River)  above  Red  Rock  reservoir,  near  Monida, 

Mont,  1911;  1914-15. 

W  Rock  Creek  below  Red  Rock  reservoir,  near  Monida,  Mont.,  1911- 
W  Bock  Creek  at  Lima,  Mont.,  1907-1911. 
M  Bock  Creek  at  Red  Rock,  Mont.,  1890. 

3avMhead  River  (continuation  of  Red  B^ock  Creek)  at  BanattB,  Mont.,  1907- 
^'a\whead  River  at  Dillon,  Mont.,  1907. 
'(Seoon  Hiver  (oontinuation  of  Red  Rock-Beaverhead  River)  near  Silveistar,  Mont., 

1910-1916. 

J*non  Biver  at  Sappington,  Mont.,  1894-1905. 
&rari  River  at  Toston,  Mont.,  1890;  1910-1916. 
ICwiiri  River  near  Townaend,  Mont.,  1891-190l";  1903-4. 
Hiwuii  River  at  Canyon  Ferry,  Mont.,  1889. 
feoari  River  near  Craig,  Mont. ,  1890-1892. 
jfiaoaii  River  at  Cascade,  Mont,  1902-1915. 
Hiswm  River  at  Great  Palls,  Mont,  1897-1905. 
ifeswri  River  at  Fort  Benton,  Mont,  1910- 
*«wiri  River  near  \raii8ton,  N.  Dak.,  1905-1907. 
'^Knii  River  at  Mannhaven,  N.  Dak.,  1904. 
^^"Miri  River  at  Washbum,  N.  Dak.,  1906. 
Kwuri  River  at  Bismarck,  N.  Dak.,  1904-6. 
'(wuzi  Bivex  at  Kansas  City,  Mo.,  190&-6. 

iz 
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Missouri  River  tributaries: 

Faasamari  River  [Ruby  Creek]  near  Alder,  Mont.,  1911-1014. 
Bighole  River  near  Dewey,  Mont.,  1910-1913. 
Big  pipestone  Creek  near  Whitehall,  Mont.,  1910-11. 
Whitetail  Creek  near  Whitehall,  Mont.,  1911. 

Little  Whitetail  Creek  near  Whitehall,  Mont.,  1911. 
Boulder  River: 

Muskrat  Creek  near  Boulder,  Mont.,  1912-1914. 
Gibbon  River  (head  of  Madison  River)  near  Yellowstone,  Mont.,  1913-1916. 
Madison  River  near  Yellowstone,  Mont.,  1913- 
Madison  River  near  Norris.  Mont.,  1897-1905;  1910. 
Madison  River  near  Red  Bluff,  Mont.,  1890-1894;  1897-1902. 
Madison  River  near  Three  Forks,  Mont.,  1893-1897. 
Gallatin  River  near  Salesville,  Mont.,  1895-1905;  1910-1913. 
Gallatin  River  near  Bozeman,  Mont.,  1889-1891. 
Gallatin  River  at  Logan,  Mont.,  1893-1905. 

Middle  Creek  near  Bozeman,  Mont.,  1895-96;  1898-1900;  1902-3. 
Crow  Creek  near  Townsend,  Mont.,  1912-13. 
Crow  Creek  near  Radersbuig,  Mont.,  1901. 
Deep  Creek  near  Townsend,  Mont.,  1910-1915. 
Prickly  Pear  Creek  near  Clancy,  Mont.,  1908-1916. 
Prickly  Pear  Creek  at  East  Helena,  Mont.,  1908-1913. 

Lump  Gulch  Creek  near  Clancy,  Mont.,  190fr-1913. 

Teninile  Creek  near  Rimini,  Mont.,  1915- 

Tenmile  Creek  near  Helena,  Mont.,  1908- 

SevenmUe  Creek  at  Birdseye,  Mont.,  1903-1913. 
Little  Prickly  Pear  Creek  near  Maiysville,  Mont.,  1909-1911;  1913- 
Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont.,  1909-1911;  1913- 

Lost  Horse  Creek  near  Marysville,  Mont.,  1909-1911. 

Marsh  Creek  near  Marysville,  Mont.,  1909-1911. 

Deadman  Creek  near  Marysville,  Mont.,  1909-1911. 
Dearborn  River  near  demons,  Mont.,  1908-1911. 

Falls  Creek  near  Clemens,  Mont.,  1908-1911. 
Smith  River  at  Truly,  Mont.,  1905-1907. 
Stm  River,  North  Fork  of  North  Fork  (head  of  Sun  River),  near  Augusta,  Mont., 

1911-12. 
Sun  River,  North  Fork,  near  Augusta,'  Mont.,  1889-90;  1903- 
Sun  River  at  Fort  Shaw,  Mont.,  1912- 
Sun  River  at  Sun  River,  Mont.,  1905-1912. 
Sun  River  near  Great  Falls,  Mont.,  1897. 

South  Fork  of  North  Fork  of  Sun  River  near  Augusta,  Mont.,  1911-12. 

Floweree  Big  canal  near  Fort  Shaw,  Mont.,  1912. 

Willow  Creek  near  Augusta,  Mont.,  1905-1911;  1912- 

South  Fork  of  Sun  River  at  Augusta,  Mont.,  1904^ 
Smith  Creek  near  Augusta,  Mont.,  1906-1912. 
Ford  Creek  near  Augusta,  Mont.,  1906-1912. 

Crown  Butte  canal  at  Riebling,  Mont.,  1912. 

Crown  Butte  canal  near  Simms,  Mont.,  1912. 

Sun  River  canal  near  Sun  River,  Mont.,  1912. 

Sun  River  canal  at  Vaughn,  Mont.,  1912. 
Belt  Creek  near  Belt,  Mont. ,  1905-6. 
Highwood  Creek  near  Highwood,  Mont.,  1905-6. 

1  Reoocds  lor  188IMI0  published  at  Bun  River  aboro  Augusta,  Mont. 
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Uisnuri  River  tributaries — Continued. 

Two  Medicine  River  (head  of  Marias  River)  near  Mid  vale,  Mont.,  1902-3. 
Two  Medidne  River  at  Family,  Mont.,  1907- 
Harias  River  near  Shelby,  Mont.,  1902-1908;  1911- 
Badg^  Creek  near  Family,  Mont.,  1907- 
Birch  Creek  at  Swift  dam,  near  Dupuyer,  Mont.,  1913- 
Birch  Creek  near  Dupuyer,  Mont.,  1907- 
Birch  Creek  at  Nelson's  ranch,  near  Dupuyer,  Mont.,  1914- 
Birch  Creek  at  Hall's  ranch,  near  Dupuyer,  Mont.,  1913-1916. 
Birch  Creek  at  Robare,  Mont.,  1914- 

Dupuyer  Creek  at  Dupuyer,  Mont.,  1908-1912. 
Dupuyer  Creek  near  Valier,  Mont.,  1912- 
Cut  Bank  Creek  at  Cut  Bank,  Mont.,  1905- 
Dry  Fork  of  Marias  River  near  Valier,  Mont. ,  1911-1915. 
Teton  River  at  Strabane,  near  Belleview,  Mont.,  1904-1906;  1908- 
Teton  River  near  Chouteau,  Mont.,  1904-1906;  1913;  1915- 
Spring  Creek  near  Strabane,  Mont.,  1913. 

Deep  Creek  at  Frazier's  ranch,  near  Chouteau,  Mont.,  1912. 
Deep  Creek  near  Chouteau,  Mont.,  1911- 

Willow  Creek  near  Chouteau,  Mont.,  1912- 
Muddy  Creek  near  Bjrnum,  Mont.,  1912- 

Blackleaf  Creek  near  Bynum,  Mont.,  1912- 
Judith  River  near  Lewistown,  Mont.,  1910. 
Musselshell  River,  North  Fork  (head  of  Musselshell  River),  near  Delpine,  Hont., 

190ft-1911. 
Musselshell  River,  North  Fork,  near  Martinsdale,  Mont.,  1907-1914. 
Muaaelshell  River  at  Harlowton,  Mont.,  1907- 
Muaaelshell  River  at  Shawmut,  Mont.,  1902-1907. 
Musselshell  River  at  Lavina,  Mont.,  1906. 

Checkerboard  Creek  near  Delpine,  Mont.,  1909-1911;  1913-14. 
South  Fork  of  Musselshell  River  near  Martinsdale,  Mont.,  1907-1914. 
American  Fork  near  Harlowton,  Mont.,  1907-1911;  1913. 

Lebo  Creek  near  Harlowton,  Mont.,  1907-1911;  1913. 
Bozelder  Creek: 

Flatwillow  Creek  near  Flatwillow,  Mont.,  1911- 
Milk  River,  South  Fork  (head  of  Milk  River),  near  Browning,  Mont.,  1905- 
Milk  River  at  international  boundary,  1913- 
Uilk  River  at  Havre,  Mont.,  1898- 
Milk  River  at  Chinook,  Mont.,  1897. 
Milk  Rivw  at  Malta,  Mont.,  1902- 
UUk  River  at  Hinsdale,  Mont.,  1908-1914. 
Milk  ^^ver  near  Vandalia,  Mont.,  1915- 

North  Fork  of  Milk  River  near  Browning,  Mont.,  1911-12. 
North  Fork  of  Milk  River  near  Kimball,  Alberta,  1913- 
Fort  Belknap  canal  near  Chinook,  Mont.,  1903- 
Winter-Anderson  canal  near  Chinook,  Mont.,  1906;  1908. 
Ixtdge  Creek  •  at  Chinook,  Mont.,  1906-1908. 
Reser  ditch  near  Chinook,  Mont.,  1905-6. 
West  Fork  ditch  near  Chinook,  Mont.,  1905-6. 
Battle  Creek  *  near  Chinook,  Mont,  1905- 
Cook  canal  near  Chinook,  Mont.,  1905- 
Matheson  canal  near  Chinook,  Mont.,  1905- 

>  Taamtj  aOei  Wast  Fork  of  Milk  Rhrer.        >  Formetly  called  Nortli  Fork  of  Milk  Rlror. 
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Miaaouri  River  tributaries — Continued. 
Milk  River  tributariee — Continued. 

Paradiae  Valley  canal  near  Chinook,  Mont.,  1903- 

Harlem  canal  near  Zurich,  Mont.,  1903- 

Agency  ditch  near  Harlem,  Mont.,  1905- 

Beaver  Creek  overflow  near  Bowdoin,  Mont.,  1903-1906;  1908-1912. 

Beaver  Creek  near  Saco  (Ashfield),  Mont.,  1903-1906;  190S-1912. 

Rock  Creek  near  Einadale,  Mont.,  1905-1907;  1912- 

Rock  Creek  canal  near  Hinadale,  Mont.,  1905-1907. 
Porcupine  Creek  at  Nashua,  Mont.,  1908- 
Little  Porcupine  Creek  near  Frazer,  Mont.,  1908- 
Wolf  Creek  near  Wolf  Point,  Mont.,  1908-1914. 

Wolf  Point  ditch  at  Wolf  Point,  Mont.,  1909. 
Poplar  River  near  Poplar,  Mont:,  1908- 
Big  Muddy  Creek  near  Culbertaon,  Mont.,  1908- 

Yellowstone  River  near  Canyon  Hotel,  Yellowstone  National  Pork,  1913- 
Yellowstone  River  at  Corwin  Springs,  Mont.,  1910- 
YellowBtone  River  meaf  Horr,  Mont.,  1889-1893. 
Yellowstone  River  at  Livingston,  Mont.,  1897-1905. 
Yellowstone  River  at  Billings,  Mont.,  1904-5. 
Yellowstone  River  at  Huntley,  Mont.,  1907-1916. 
Yellowstone  River  at  Junction,  Mont.,  1906-7. 
Yellowstone  River  near  Glendive,  Mont.,  1897-1910. 
Yellowstone  River  at  Intake,  Mont.,  1911- 

Big  Timber  Creek,  North  Fork  (head  of  Big  Timber  Creek),  near  Big  Timber, 

Mont.,  1907-1911. 
Big  Timber  Creek  near  Big  Timber,  Mont.,  1912- 

South  Fork  of  Big  Timber  Creek  near  Big  Timber,  Mont.,  1907-1911. 
Boulder  River  near  Contact,  Mont.,  1910-1916. 
Boulder  River  near  McLeod,  Mont.,  1912-1914. 

East  Fork  of  Boulder  River  near  McLeod,  Mont.,  1907-1909. 
West  Fork  of  Boulder  River  near  Bruffeys,  Mont.,  1904-1910. 
West  Fork  of  Boulder  River  at  McLeod,  Mont.,  1907-1914. 
Sweetgraas  Creek  above  Melville,  Mont.,  1907- 
Sweetgraaa  Cr«ek  below  Melville,  Mont.,  1907- 
Stillwater  River  near  Nye,  Mont.,  1911-1913. 
Stillwater  River  near  Abearokee,  Mont.,  1910-1914. 
Woodbine  Creek  near  Nye,  Mont.,  1911-1913. 
Rosebud  Creek  at  Abarsokee,  Mont.,  1910-1914. 
Clark  Fork  at  Fromberg,  Mont.,  1905-1913. 
Pryor  Creek  at  Cobum,  Mont.,  1911- 
Pryor  Creek  at  Huntley,  Mont.,  1904-1916. 

Wind  River  (head  of  Big  Hwn  River)  at  Dubois,  Wyo.,  1910-1912. 
Wind  River  neat  Wind  River,  Wyo.,  1909. 
Wnd  River  at  Riverton,  Wyo.,  1906-1908;  1911-12;  1915- 
BigHomRiveratThermopolis,  Wyo.,  1900-1905;  1910-1912;  1915- 
Big  Horn  River  near  Hardin,  Mont.,  1904- 

Warm  Spring  Creek  near  Dubois,  Wyo.,  1911-12. 
Horse  Creek  at  Dubois,  Wyo.,  1910-1912. 
Bed  Creek  near  Dubois,  Wyo.,  1909. 
Dinwoody  Creek  near  Crowheart,  Wyo.,  1909. 
Meadow  Creek  near  J.  E.  ranch,  Wyo.,  1909. 
Willow  Creek  at  3.  K.  ranch,  Wyo.,  1909. 

J 
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Vfaoori  River  tributwiee — Continued. 

YeUowstose  River  tributaries — Continued. 
Big  Hero  River  tributuiea — Continued. 

Bull  Lake  Creek  near  J.  K.  ranch,  Wyo.,  1909.  I 

Dry  Creek  at  Orowheart,  Wyo. ,  1909.  j 

Pbpo  Agie  River  near  Lander,  Wyo.,  1911-12. 

Fopo  Agie  River  below  Arapahoe,  Wyo.,  1906-1909;  1911-12;  1915-  ' 

Little  Popo  Agie  River  at  Hudaon,  Wyo.,  1907-1909;  19U-12;  1915- 
Little  V^d  River  at  Fort  Washakie,  Wyo.,  1908-9. 
Little  'Vnnd  River  above  Arapahoe,  Wyo.,  1906-19M;  1911-12;  1915- 
North  Fork  of  Little  Wind  River: 

St.  Lawrence  Creek  near  Wind  River,  Wyo.,  1909. 
Trout  Creek  at  ^^nd  River,  Wyo.,  1909. 
Owl  Creek  near  Themtopolis,  Wyo.,  1910-1912;  1915- 
No  Wood  Creek  at  Bonanza,  Wyo.,  1910-1912;  1915- 

Tendeep  Creek  near  Tensleep,  Wyo.,  1910-1912;  1915- 
Faintrock  Creek  near  Hyattsville,  Wyo.,  1912. 
Fhintrock  Creek  near  Bonanza,  Wyo.,  1910-1912;  1915- 
Gieybull  River  near  Meeteetse,  Wyo.,  1910-1912;  1915-  , 

Greybnll  River  at  Meeteetse,  Wyo. ,  1897-1903.  I 

Wood  River  near  Meeteetse,  Wyo.,  1910-1912;  1916- 
Shell  Creek  at  Shell,  Wyo.,  1915- 
Shoabone  River  near  lahawooa,  Wyo.,  1915- 
Sboahone  River  at  Marquette,  Wyo.,  1896;  1903;  1905-1908. 
Shoshone  River  at  Cody,  Wyo.,  1902-1909. 
Shoshone  River  at  Corbett  dam,  Wyo.,  190S- 
Shoshone  River  at  Lovell,  Wyo.,  1897-1899. 
Soap  Creek  neat  St.  Xavier,  Mont.,  1911- 
RottengrasB  Creek  near  St.  Xavier,  Mont.,  1911- 
Little  Horn  River  near  Wyola,  Mont.,  1911- 
Little  Horn  River  near  Crow  Agency,  Mont.,  1905-6;  1911- 
Prairie  Dog  ditch  near  Story,  Wyo.,  1903. 
LodgegrasB  Creek  near  Lodgegrasa,  Mont.,  1911- 
Tongue  River  near  Dayton,  Wyo.,  1903;  1911-12. 
Tongue  River  at  Cameyville,  Wyo.,  1911-12;  1915- 

Gooee  Creek  at  Sheridan,  Wyo.,  1895-1897;  1911-12;  1915- 
Little  Goose  Creek  at  Sheridan,  Wyo.,  1896-7;  1911-12. 
Powder  River,  South  Fork  (head  of  Powder  River),  near  Kaycee,  Wyo.,  1911. 
Powder  River  near  Arvada,  Wyo.,  1915- 

Middle  Fork  of  Powder  River  near  Kaycee,  Wyo. ,  1911-12. 
North  Fork  of  Powder  River  near  Kaycee,  Wyo.,  1911. 
Clear  Creek  at  Buffalo,  Wyo.,  1896-1900;  1902-1904;  1911-12. 
Clear  Creek  near  Buffalo,  Wyo.,  1911-12. 
Clear  Creek  near  Arvada,  Wyo.,  1915- 

Piney  Creek  at  Kearney,  Wyo.,  1902-1906;  1911-12;  1915- 
Cruez  diteh  near  Story,  Wyo.,  1903. 
Muddy  River  near  Willioton,  N.  Dak.,  1904-1909. 
Little  MiasDuri  at  Alxada,  Mont.,  1904-1906. 
Little  MiaRiuri  River  near  Alsada,  Mont.,  1911- 
little  Minouri  River  at  Camp  Crook,  S.  Dak.,  1903-1906. 
Little  Miasouii  River  at  Medora,  N.  Dak. ,  1903-1908. 
Knife  River  near  Broncho,  N.  Dak.,  1903- 
Fkiiited  Woods  Creek  near  Washburn,  N.  Dak.,  1909-10. 
Turtle  Creek  near  Washburn,  N.  Dak.,  1909-10. 
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Miaaouri  River  tributaiiea — Continued. 

Heart  River  near  Richardton,  N.  Bak.,  1903- 

Apple  Creek  near  Bismark,  N.  Dak.,  1905. 

Cannonball  River  at  Stevenson,  N.  Dak.,  1903-1908;  1911- 

Gnnd  River,  North  Bi&nch  (head  of  Grand  River),  at  Haley,  N.  Dak.,  1906- 

Grand  River  near  Seim,  S.  Dak.,  1904-1906. 

Giand  River  near  Wakpala,  S.  Dak.,  1911- 

Moreau  [Owl]  River  near  Bixby,  S.  Dak.,  1904-1906. 

Cheyenne  River  at  Edgemont,  S.  Dak.,  1903-1906. 

Cheyenne  River  near  Hot  Springs  [Cascade  Springs],  S.  Dak.,  1914- 

Cheyenne  River  near  Wasta,  S.  Dak.,  1914-15. 

Beaver  Creek  near  Edgemont,  S.  Dak.,  1905-6. 

Hat  Creek  near  Edgemont,  S.  Dak.,  1905-6. 

Battle  Creek  near  Hermoea,  S.  Dak.,  1903. 

Spring  Creek  near  Rapid,  S.  Dak.,  1903-1905. 

Rapid  Creek  at  Rapid,  S.  Dak.,  1903-1906. 

Boxelder  Creek  at  Blackhawk,  S.  Dak.,  1903-1905. 
Corbin-Moise  ditch  at  Rapid,  S.  Dak.,  1906. 

Elk  Creek  near  Piedmont,  S.  Dak.,  1903. 

Belle  Fourche  River  at  Belle  Fourcbe,  S.  Dak.,  1003-1906. 

Belle  Fourche  River  near  Belle  Fourche,  S.  Dak.,  1906;  1912- 
Redwater  RivcO-  near  Minneeela,  S.  Dak.,  1903. 
Redwater  River  at  Belle  Fourche,  S.  Dak.,  1003-1906. 
Spearfish  Creek  near  Spearfish,  S.  Dak.,  1903-1906. 
Redwater  ditch  at  Minneeela,  S.  Dak.,  1904-1906. 
Ciow  Creek  near  Belle  Fourche,  S.  Dak.,  1904. 
Owl  Creek  near  Belle  Fourche,  S.  Dak.,  1904. 
Indian  Creek  near  Belle  Fourche,  S.  Dak.,  1904. 
White  River  at  Crawford,  Nebr.,  1897. 
WTiite  River  near  Interior,  S.  Dak.,  1904-1906;  1911- 
White  River  near  Westover,  S.  Dak.,  1911- 

South  Fork  of  White  River  near  Weetover,  S.  Dak.,  1912- 
Niobrara  River  near  Valentine  (Fort  Niobrara),  Nebr.,  1897;  1899;  1901-1906. 
Niobrara  River  near  S]>encer,  Nebr.,  1908. 
Niobrara  River  near  Lynch,  Nebr.,  1913-1915. 
Niobrara  River  at  Niobrara,  Nebr.,  1902;  1910-1913. 

Red  Deer  lAke  (on  Plum  Creek)  near  Woodlake,  Nebr.,  1904-05. 
James  River  near  Lamoure,  N.  Dak.,  1903. 
Big  Sioux  River  near  Watertown,  S.  Dak.,  1900-1903. 
Big  Sioux  River  near  Sioux  Falls,  S.  Dak.,  1900-1901. 

Rock  River  at  Luveme,  !Minn.,  1911-1914. 
Grizzly  Creek,  continuation  of  Colorado  Creek  (head  of  Hortb  Platte  River)  near 

Hebron,  Colo.,  1904-05. 
North  Platte  River  near  North  Gate,  Colo.,  1915- 
North  Platte  River  near  Hebron,  Colo.,  1904-5. 
North  Platte  River  near  Cowdrey,  Colo.,  1904-5. 
North  Platte  River  near  Pinkhampton,  Colo.,  1904. 
North  Platte  River  at  Saratoga,  Wyo.,  1908-1906;  1909;  1911-12;  1916- 
North  Platte  River  above  Pathfinder,  Wyo.,  1913- 
North  Platte  River  at  Pathfinder,  Wyo.,  1905- 
North  Platte  River  at  Alcova,  Wyo.,  1904-6. 
North  Platte  River  near  Douglas,  Wyo.,  1894. 
North  Platte  River  near  Orin  Junction,  Wyo.,  1894-1900. 
North  Pl»tt«  Riv«t  at  Guernsey,  Wyo.,  1900-1908;  1912. 
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i  Rhrer  tributarieo — Continued. 
Korth  FUtte  River  and  Interstate  canal  at  Wbalen,  Wyo.,  1909- 
.North  FUtte  River  near  Fort  Latamie,  Wyo.,  1887-1890. 
North  Platte  River  at  Henry,  Nebr.,  1912-1916. 
.N«th  Platte  River  near  MitcheU,  Nebr.,  1901-1913. 
N'orth  Platte  River  at  Scottsbluff,  Nebr.,  1912. 
Xoth  Platte  River  near  Gering,  Nebr.,  1897-1900. 
.North  Platte  River  near  Camp  Clark,  Nebr.,  1896-1900. 
Korth  Hatte  River  at  Bridgep<Hi;,  Nebr.,  1902-1906;  1916. 
-North  Platte  River  at  North  Platte,  Nebr.,  1895-1916. 
Flute  River  near  Lexington,  Nebr.,  1902-1906. 
Fhtte  River  near  Elm  Creek,  Nebr.,  1914-15. 
FUtte  River  near  Columbus,  Nebr.,  1895-1915. 
FIttte  River  near  Freemont,  Nebr.,  1913-1916. 
Fbtte  River  near  Leshaia,  Nebr.,  1911-1913. 
Fhtte  River  near  South  Bend  Nebr.,  1903. 

little  Grizzly  Creek  at  Hebron,  Colo.,  I90*ri. 

Roaring  Fork  of  North  Platte  River  near  Hebron,  Cdo.,  1904-6. 

North  Fork  of  North  Platte  River  at  Hig^o,  Colo.,  1904-6. 

Uiddle  Fork  of  North  Platte  River: 

Michigan  Creek  near  Walden,  Colo.,  1904-6. 
Michigan  Creek  near  Cowdiey,  Colo.,  1904-6. 

Canadian  River  at  Cowdrey,  Colo.,  1904-6. 

Dou^  Creek  near  Keystone,  Wyo.,  1912;  1914-1916. 

Vnllen  Creek  near  French,  Wyo.,  1911. 

Big  Creek  near  Big  Creek  (Downington),  Wyo.,  1911-12;  1916- 

French  Creek  near  French,  Wyo.,  1911-12;  1916- 

Bnuh  Cieek  near  Saratoga,  Wyo.,  1911-12;  1915. 

Encampment  River  near  Peryam's  ranch,  Wyo.,  1900. 

Encampment  River  at  Encampment,  Wyo.,  1911-12;  1916- 

Cow  Creek  near  Saratoga,  Wyo.,  1911-12. 

SpiiBg  Creek  near  Saratoga,  Wyo.,  1911-12. 

North  Spring  Creek  near  Saratoga,  Wyo.,  1913-1916. 

Jack  Creek  at  Matheson's  ranch,  near  Saratoga,  Wyo.,  1913- 

Jack  Creek  at  Blydenboig's  ranch,  near  Saratoga,  Wyo.,  1912. 

Jack  Creek  at  Burdick's  nmch,  near  Saratoga,  Wyo.,  1911-12. 

Fksa  Creek  near  Walcott,  Wyo.,  1911. 

Madirine  Bow  River  near  Medicine  Bow,  Wyo.,  1901;  1911-12;  191&- 
Rock  Creek  near  Arlington,  Wyo.,  1911- 
Rock  Creek  near  Rock  River,  Wyo.,  1911-12. 
Deep  Creek  near  Arlington,  Wyo.,  1914- 
little  Medicine  Bow  River: 

Muddy  Creek  near  Shirley,  Wyo.,  1916- 

8^  Creek  above  Pathfinder  reservoir,  Wyo.,  1916- 

Sud  Creek  above  Alcova,  Wyo.,  1916- 

Sveetwater  River  near  SpUtrock,  Wyo.,  1902-3. 

Sweetwater  River  near  Alcova,  Wyo.,  1913- 
Hoiae  Creek  near  Alcova,  Wyo.,  1915- 

Cnytn  Creek  near  Alcova,  Wyo.,  1916- 

Bates  Greek  near  Casper,  Wyo.,  1916- 

Oeer  Creek  at  Glenrock,  Wyo.,  1916- 

Bozeider  Creek  near  Careyhumt,  Wyo.,  1911;  1916- 

U  Prele  Creek  near  Fetterman,  Wyo.,  1916. 

Wagon  Hound  Creek  near  La  Bonte,  Wyo.,  1916- 
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!  IGaBouii  River  tributaiiee — Continued. 

Platte  River  tributariee — Continued. 

La  Bonte  Creek  near  La  Bonte,  Wyo.,  191ft- 

Hotseshoe  Creek  near  Glendo,  Wyo.,  1916- 

Cottonwood  Creek  near  Wendover,  Wyo.,  191ft- 

Laramie  River  at  Glendevey,  Colo.,  1904-5;  1910-1913;  191ft- 

lAiamie  River  near  Jelm,  Wyo.,  1904-6;  1911- 

Lanunie  River  near  Woods  Landing,  Wyo.,  1895-1900;  1911. 

liaramie  River  and  Pioneer  canal  near  Woods,  Wyo.,  1912;  Ul'l- 

Lanunie  River  at  Two  RiveiB,  Wyo.,  1911- 

Laramie  River  near  Lookout,  Wyo.,  1915- 

Laramie  River  at  McGill,  Wyo.,  1916. 

Laramie  River  below  McGill,  Wyo.,  191ft- 

Lanunie  River  near  Wheatland,  Wyo.,  1912;  1916-18. 

Laiamie  River  near  TTva,  Wyo.,  1896-1900;  1903. 

Laramie  River  at  Fort  Laramie,  Wyo.,  1916- 

Mclntyre  Creek  near  Gleneyre,  Collo.,  1904-6. 

Little  Laiamie  River  near  Hatton,  Wyo.,  1902-3. 

Little  Lanmie  River  near  Filmore,  Wyo.,  1911-12;  1916-  , 

Little  Laiamie  River  near  Laiamie,  Wyo.,  1903. 

Little  Laramie  River  at  Two  Rivers,  Wyo.,  1911- 

Sibylee  Creek  near  Wheatland,  Wyo.,  1912;  1915-16. 

North  Laramie  River  near  Wheatland,  Wyo.,  1912;  1914- 

North  Laramie  River  at  Uva,  Wyo.,  1911-12. 

Chugwater  Creek  at  Chugwater,  Wyo.,  1911-12;  1915- 
Horse  Creek  near  Little  Hone  Creek,  Wyo.,  1911-12. 
Horse  Creek  near  La  Grange,  Wyo.,  1911-12;  1916- 
Birdwood  Creek  near  Sutherland,  Ndbr.,  191S-1916. 
South  Platte  River  at  Lake  Gecage,  Colo.,  1910-1916. 
South  Platte  River  at  Cheeeeman  Lake,  Colo.,  1899;  1901. 
South  Platte  River  above  North  Fork,  at  South  Platte,  Colo.,  1906-1912. 
South  Platte  River  at  South  Platte,  Colo.,  1902- 

Sonih  Platte  River  near  Deansbury  (Platte  Canyon),  Colo.,  1887-1892; 
1896-1900;  1903. 
•    South  Platte  River  at  Denvw,  Colo.,  1895-1906;  1909-1913. 
South  Platte  River  near  Keney,  Colo.,  1901-1903;  1905-1913. 
South  Platte  River  near  Orchard,  Colo.,  1896-1900. 
South  Platte  River  at  Juleebuig,  Colo.,  1902-1906;  1908-1914. 
South  Platte  River  near  Big  Spring,  Nebr.,  1902-3. 
South  Platte  River  at  North  Platte,  Nebr.,  1914-1916. 

Little  South  Platte  River  near  Fairplay,  Colo.,  1916- 

Hiddle  Fork  of  South  Platte  River  at  Alma,  Colo.,  1916. 

Middle  Fork  of  South  Platte  River  at  Fairplay,  Colo.,  1910-1912;  1916- 

Tanyall  Creek  near  Como,  Colo.,  1911-12. 

Tarryall  Creek  near  Jefferson,  Colo.,  1910- 

Tanyall  Creek  near  Hayman,  Colo.,  1910-1912. 
Jefferson  Creek  at  Jefferson,  Colo.,  1910-1912. 

Michigan  Creek  near  JeSeison,  Colo.,  1910-1912. 
Rock  Creek  near  Jefferson,  Colo.,  1916- 

Ckiose  Croek  near  Cheeeeman  Lake,  Colo.,  1899. 

North  Fork  of  South  Platte  River  at  Giant,  Colo.,  1910- 

North  Fork  of  South  Platte  River  at  Caflsells,  Colo.,  1908-1913. 

North  Fork  of  South  Platte  River  at  South  Platte,  Colo.,  1909-10;  1913- 
GenevsCreekabove  JackwhaickerCreek,  nearGrant,  Colo.,  1909-1911. 
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£aDiiii  Riv^  tributarieo — Continued. 
Ilstte  Kzver  tributaries — Contmued. 

Soath  Pbitte  River  tribntariea — Continued. 

North  Vatk.  of  South  Platte  River  at  South  Platte,  Colo.— Continued. 
Geneva  Creek  at  Old  Geneva  smeltw,  near  Grant,  Colo.,  1909-1911. 
Geneva  Creek  at  Sullivan's  ranch,  near  Grant,  Colo.,  1908;-1911. 
Geneva  Creek  at  Grant,  Colo.,  1911- 

Smelter  Creek  at  Old  Geneva  smelter,  near  Grant,  Colo.,  1909- 

1911. 
Duck  Lake  Creek  near  Grant,  Colo.,  1909-1911. 
Soott  Gomer  Creek  at  Sullivan's  ranch,  near  Grant,  Colo.,  1909- 
1913. 
Beu  Creek  near  Morrison,  Colo.,'  1888-1891;  1895-1902. 
Clear  Creek  at  Idaho  S|iring8,  Colo.,  1910-1912. 
Clear  Creek  at  Fatkacreek,  Colo.,  1899-1912. 
dear  Ct^A  near  Golden,  Colo.,  1887-«8;  1908-9;  1911- 
St.  Train  Creek  at  Lyons,  Colo.,'  1888-1892;  1895-1903;  1909-1918.  ! 

Boulder  Creek  at  Orodell,  Colo. ,» 1887-1890;  1907-1913.  ! 

Boulder  Creek  near  Boulder,  Colo.,'  1888-1892;    1895-1901;  1907-  ' 

1909.  I 

South  Boulder  Gwek  near  BoHinsville,  Colo.,  1910- 
South  Boulder  Creek  at  Eldorado  Springs  (near  Marshall),  Colo., 
1888-1892;  1895-1901;  1909-1913. 
Community  canal  near  Marshall,  Colo.,  1909. 
Big  Thompson  Creek  near  Arkins,  Colo.,'  1888-1892;  1895-1911. 

Handy  ditch  near  Arkins,  Colo.,  1899-1900;  1903. 
Oadie  la  Poudre  River  near  Elkhom,  Colo. ,  1909-1911. 
Cache  la  Poudre  River  near  Fort  Collins,  Colo.,  1909-1911. 
Gadte  la  Poudre  River  at  mouth  of  canyon  near  Fort  Collins,  Colo., 

1884-1901;  1910-1913. 
Cache  la  Poudre  River  near  Greeley,  Colo.,  1903. 
Crow  Creek: 

Middle  Fork  of  Crow  Creek  near  Hecla,  Wyo.,  1902. 
Middle  Loup  River  (head  of  Loup  River)  near  St.  Fbul,  Nebr.,  1895;   1897; 
«  1899;  1903. 

I«ap  River  at  Columbus,  Nebr.,  1894-1915. 

North  Loupe  River  near  St.  Paul,  Nebr.,  1895;  1897;  1899;  1903. 
ElUKan  River  at  Norfolk,  Nebr.,  1896-1903. 
Elkfaoni  River  at  Arlington,  Nebr.,  1899-1903;  1913-1915. 
Elkhom  River  at  Waterloo,  Nebr.,  1911-1913. 
Bofmblican  River,  North  Fork  (head  of  Kansas  River),  near  Haigler,  Nebr.,  1890. 
Sepablican  River,  North  Fork,  near  Benkelman,  Nebr.,  1894-95;  1903-1906. 
Bepablican  River  at  Culbertson,  Nebr.,  1913-1915. 
Sepoblican  River  at  Boetwick,  Nebr.,  1904-1915. 
Republican  River  near  Superior,  Nebr.,  189&-1903. 
Republican  River  at  Junction,  Kans.,  1895-1905. 
Kanaas  River  near  St.  George,  Eans.,  1904. 
Kanou  River  near  Topeka,  Eans.,  1904.    - 
Kauas  River  at  Lecompton,  Eans.,  1899-1906. 
I  River  near  Lawrence,  Eans.,  1895-1899. 
South  Fork  of  Republican  River  at  Benkelman,  Nebr.,  1894-95;  1903-1906. 
Ftcnchman  Creek  near  Wauneta,  Nebr.,  1895-96. 


■  PubUdud  only  in  Water  Sapply  Paper  74. 

'  PublUMd  ai  "North  Bonldar  Creek  above  Boulder"  In  Tblrteenth  Ann.  Bept.,  pt.  8. 
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Miaaouri  Biver  tributaries — Continued. 

Kanma  River  near  Lawrence,  Eans. — Continued. 
Frenchman  Creek  near  Palisade,  Nebr.,  1894-1896. 
Frenchman  Creek  at  Culbertaon,  Nebr.,  1913-1915. 
Smoky  Hill  Biver  at  Elltrarorth,  Eans.,  189&-1906. 
Smoky  Hill  River  at  Solomon,  Kans.,  1904. 

Beaver  (Ladder)  Creek  near  Soott  City,  Kans.,  1904-6. 
Saline  River  near  Beverly,  Kana.,  1896-1897. 
Saline  Biver  near  Salina,  Kana.,  1897-1903. 
Solomon  River  at  Beldt,  Sana.,  1895-1897. 
Solomon  River  near  Niles,  Kana.,  1897-1903. 
Big  Blue  Biver  (head  of  Blue  Biver)  at  Beatrice,  Nebr.,  1910-1916. 
Blue  River  at  Manhattan,  Eana.,  1895-1906. 

Little  Blue  River  at  Blue  BluS,  N^r.,  1912. 
Little  Blue  Biver  near  Fairbury,  Nebr.,  1908-1916. 
Oaage  (Manda  dee  Cygnee)  River  at  Ottava,  Kaas.,  1902-1905. 
Gaaconade  River  at  Arlington,  Mo.,  1903-1906. 

Finey  Fork  of  Gaaconade  River  neai  Houston,  Mo.,  1908-1909. 

Piney  Fork  of  Gaaconade  River  near  Hooker,  Mo.,  1903.    (Alao  called  Big 

Piney  Creek.) 
Little  Piney  Creek  near  Arlington,  Mo.,  U03. 
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BEPORTS  ON  WATKB  KESOT7SGES  Of  TBI!  HISSOtnEUC  BZVEK  BASIN. 

PtJBLJCATIONS  OF  UNITED  STATES  GEOLOGIOAL  SUBVET. 

WATEB^TTPFLY  PAPXBS. 

'^>:«4i9|ily  papers  an  dlstclbated  tree  by  the  Oeologlcal  Survey  as  long  as  Its  stock  lasts.  An  asterisk 
*  oiiwtaa  that  this  stock  has  been  azhaostecL  Many  of  the  pspen  nuArked  in  this  vsy  may,  how- 
«•«.  b*  pnrrhMtl  (at  {nice  noted)  from  the  SnraBDmHSENT  or  Docdments,  Wasbimoiov,  D.  C. 
jfrisakat  tt  tfaa  price  Indioates  that  the  report  is  not  obtainable  from  OoTemmaDt  somces.  Water- 
r:p^y  papeca  are  of  octavo  slxe. 

*%.  iRJgKtioix  practice  on  the  Great  Plaioa,  by  £.  B.  Cowgill.  1897.  39  pp., 
12  plB. 

Dessfbee  reservoirs  for  stonn  and  pnmped  waters,  ditching,  methods  of  distributing  water, 
ealttvBtiao  and  sabiirigatlan,  duty  of  water,  and  winter  Irrigation. 

*9.  Itrieation  near  Greeley,  Colo.,  by  David  Boyd.    1897.    90  pp.,  21  pie. 

'n«ats  of  topography,  ralntaU,  and  water  supply  in  the  valley  of  Cache  la  Poudie  River,  a 
tzBxitary  of  the  South  Platte;  describes  the  canals  and  reservoir  system,  oonstmetkn  aod  oper- 
atJaa  of  canals ,  and  agricultural  practice;  discusses  also  the  legislative  and  Judicial  ocntrol  of  the 
wateas;  speaks  of  the  use  of  the  undeiground  water,  effect  of  alkali  waters  on  soil,  pumping  of 
OBdcrground  waters,  and  artesian  wells. 

*\i.  Undexgromid  waten  of  a  portioii  of  aoutheaatem  Nebraska,  by  N.  H.  Daiton. 
1898.    5«  pp.,  21  plB. 

Ptwnnw  physiognphy ,  geology ,  tmderground  waters  of  moderate  depth,  and  water  horlions 
In  T^ancaster,  Seward,  northern  Saline,  York,  ftllmore,  Hamilton,  Clay,  Hall,  Adams,  Buffalo, 
Eaamey,  Phelps,  northern  Oosper,  and  eastern  and  central  Dawson  counties;  reviews  briefly 
tlie  pmspeeta  for  ol)taining  deeper-seated  waters. 

*-.'..  Water-right  problems  of  the  Bighorn  Mountains,  by  Elwood  Mead.    1899. 
62  pp.,  7  plB.    10c. 

IXscusaes  water  divisions,  districts,  appropriations,  reservoirs,  and  admlnistiatlve  questions. 

'■2i.  Wella  and  ^rindmillB  in  Nebraska,  by  E.H.Barbour.  1899.    85pp.,27ple.  15c. 
Deactibes  bome-msda  windmills;  discusses  briefly  action  of  water  underground,  transmissim 
and  storage  of  windmill  power,  precipitation,  sui&oe  waters  for  irrigation,  supply  for  cities  and 
town*,  salt  water,  and  blowing  wells. 

'34.  Gecdogy  and  water  resources  of  a  portion  of  southeastern  South  Dakota,  by  J.  E. 
Todd.    1900.    54  pp.,  10  pis.    10c. 

Deaofbes  areas  in  Turner,  Hutddnson,  Bonhomme,  Yankton,  and  Clay  counties,  including 
tTpicBl  sections  of  the  vslleyi  of  lames  and  Vermilion  riws. 

*44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Gannett.    1901.    100  pp., 
11  pis.    15c. 

Gives  elevations  and  distanees  akmg  rivers  of  the  United  States,  Including  Hissourl,  Jefleip- 
■oa,  Big^ude,  Beaverhead,  Madison,  Qallatln,  Osage,  Kansas,  Bepubllcan,;Flstte,  Yellowstone, 
IiIIk,aiidJaniesrivera;  also  brief  descrlptiansof  many  of  thestreams.  Arrsiogement  geographic 
Many  ilver  profiles  are  scattered  through  other  reports  on  surface  waters  in  various  parts  of 
the  United  States. 

*h~ .  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Montana), 

by  N.  H.  Darton.    1902.    60  pp.    5c. 
•Sl .  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (NebraakarWyo- 

ming),  by  N.  H.  Darton.    1902.    67  pp.    5c. 

A  second,  revised,  edition  was  published  In  1905  as  Water-Supply  Paper  149  (q.  v.). 

TO.  Geology  and  water  reeources  of  the  Patrick  and  Goshen  Hole  quadrangles,  in 
eastern  Wyoming  and  western  Nebraska,  by  G.  I.  Adams.  1902.  60  pp., 
11  pis.    15c. 

Deaofbes  the  geologio  formation,  txataee  features,  water  supply  (surface  and  ondergraand), 
irrigation,  and  agricultural  products  of  a  part  of  the  Greet  Plains;  discusses  settlement  and  occu- 
'  paocy  of  pabUc  lands,  and  in  an  appendix  gives  the  text  of  the  "desert-lands  "  act,  the  Carey 
■et,  and  an  act  for  the  oonstraotlon  of  reservoin  on  public  lands  for  the  watering  of  stock. 
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74.  Wftter  MaourcM  of  the  State  of  Coloiado,  by  A.  L.  FellowB.  1902.  161  pp., 
14  pk.    2Sc. 

DIagDHM  imte  Bootli  Fktte,  *i*rii—,  Bio  Onoide,  Bta  Jiagi,  QanO,  and  Oiccn  BItk 
fedgBHan  divUons,  di'situge^  and  infgBtian»  flDd  glrw  iBcmda  of  sbVMu  flow. 

90.  Geokgy  and  vater  Maouicee  of  part  of  tfae  lower  James  Siver  Valley,  South 
Dakota,  by  J.  E.  Todd  and  C.  M.  Hall.    1904.    47  pp.,  23  pis.    35c. 

Daaeribai  topogr^iiiy,  BBokgic  (cniatkiis,  and  nitees  sad  nndeiKroand  vsUn  of  Davlaon, 
tffi'nn,  Sanborn,  Baadle,  and  HtaHr  eoonticB,  and  portions  of  Kingsbury,  Jenuld,  Atmra, 
and  UtOoak  eoaoOn,  8.  Dak. 

93.  FloceedLngs  of  fint  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904. 
361  pp.  25c.  [Inquiries  conconing  this  report  should  be  addressed  to  the 
Beclamation  Service.]    Contains: 

InJgBtlon  In  North  Dakota  by  iximping,  by  F.  A. 'Wnder.  Discusses  the  use  of  lignite  as  a 
Ibd  tor  the  operation  of  farm  an^nea. 

Sooth  Dakota  investigatiaos,  by  Bsymond  F.  Walter.  Mimtlnm  surreys  ol  leaerroii  sites 
«n  oraska  north  ot  Bapid  City  and  the  water  sappiy  of  the  Belle  Fourche  project. 

Work  on  North  Platte  River  in  Wyoming,  by  John  E.  Field. 

Investigations  in  Wyoming,  by  Jeremiah  Ahem.  Daacribea  the  Lake  De  Smet  and  the 
Shoshone  projects. 

Beekinatlan  and  water  storage  hi  Nebraska,  by  O.  V.  P.  Stoat.  Describes  North  Platte 
BiTW  and  diseosMS  its  possible  uae  for  inigatim.  Oives  taUea  showing  monthly  dtacfaaige  of 
the  river  from  18BS  to  1902  and  the  volume  of  storage  necessary  to  insure  water  to  meet  possible 
demands.    DeaoOMS  also  Frenchman,  Lonp,  and  Niobrara  livers. 

96.  Destructive  floods  in  the  United  States  in  1903,  by  E.  G.  Murphy.  1904.  81 
pp.,  13  pis.    15c. 

Gives  notea  en  early  floods  In  Mississippi  Valley,  and  describes  floods  on  Kansas  River  and 
its  tributaries  (Blue,  KepabHcan,  Solomon,  Saline,  and  Smoky  Hill  rivers);  gives  an  aooount 
of  the  lasses  and  suggests  methods  of  flood  prevention;  contains  slso  discharge  tables  and  com- 
pares flood  and  ordinary  data. 

102.  Contributions  to  the  hydrology  of  eastern  United  States,  1903;  M.  L.  Fuller, 
geologiBt  in  charge.    1904.    622  pp.    30c. 

Contains  brief  reports  on  weDs  and  springs  of  Hinnsaota  and  lOssoori.  The  reports  oomprise 
tabulated  well  records  giving  intonnaticn  as  to  locatlan,  owner,  depth,  yield,  head,  etc,  supple- 
mented by  notes  ns  to  elevation  above  sea,  materials  penetrated,  tempenture,  use,  and  qoality; 
many  mlsceUaneoos  analyses. 

*108.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    Superseded  by  152. 
Cites  statutory  restrletlan  of  water  poUnticn. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1906.    211  pp.,  5  pis.    10c. 

Contains  a  brief  report  on  the  "Spring  system  ot  the  DecatnrvtUe  dome,  Camden  County, 
IIo.,"  by  E.  U.  Shepard.  Some  of  these  springs  are  of  liiiTn«n««>  sin  and  present  many  painta 
of intereat. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 
1906.    286  pp.,  18  pis.    26c. 

Contains  brief  reports  as  fbllows: 

lOssourl,  by  S.  K.  Shepard. 

Iowa,  by  W,  BL  Norton. 

Each  of  these  reports  describes  briefly  the  topography  of  the  area,  the  relation  of  the  geology 
to  the  water  supplies,  and  glveallst  of  pertinent  publicatloos;  lists  slso  principal  mineral  sinings. 

117.  The  lignite  of  North  Dakota  and  its  relation  to  irrigation,  by  F.  A.  'Wilder.    1905. 
59  pp.,  8  pis.    10c. 

Describes  the  thickness,  extent,  variaUoos,  and  ftael  valoe  of  the  lignite  and  Its  use  tor  pump- 
ing water,  the  area,  soils,  and  lignite  of  the  river  flats,  and  the  status  of  Irrigatlan  In  the  state. 

*122.  BelationofthelawtoundeigroundwateiB,  by  D.W.  Johnson.  1905.  55  pp.    5c. 
Cites  legislative  acts  relating  to  groond  waters  In  Colorado,  Mabraaka,  Sonth  Dakota,  and 
Wyoming. 
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US.  IVoceediiigB  of  second  coztference  of  «)gmeera  of  th«  Beclanuttion  Seorvice,  with 
accompuiyiiig  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.  15c.  [Inqmrles  canceming  thia  nport  eboald  be  addreeaed  to  the 
Reclamation  Service.] 

Onntitfiiiitrieti<»wntoftl»«rg»nlartl<mottlieliydrugi«tiMe(w«t8r-rMonroeg)l«Bi^ 
tte  Itonhmitinn  Servloe,  leports  of  oonferanees  and  oommittMS,  obeolm  ol  butnictioD,  and 
■■nr  brief  reports  on  nib)eet>  okmly  related  to  reekunaUoo,  end  a  Utdkgnphy  of  teebnicsl 
painrs  liy  members  of  the  service. 

A  brief  report  on  "Inlgatlon  development  In  North  Dakota,"  by  B.  A.  Stom.  Dtacoana 
Sie  haoIbDity  of  pompliig  water  from  the  Ulasourl  to  Irrigate  bendi  laDds  abng  Its  banks. 

147.  DeEtmctive  floods  in  United  States  in  1904,  by  E.  C.  Murphy  and  othera.  1905. 
a06  pp.,  18  pis.    15c.    Contains: 

BaOeFDiindieBtv<rflood,SoiithI>akota,frDmreportofR.  F.Walter.  Describes  floods  on 
BaDe  FMBCbe  River  (tributary  to  the  Hbsonri  throngh  Cheyenne  River)  and  on  Cache  la 
nmdte  River  and  Crow  Creek  (trflntartes  of  the  Sonth  Platte). 

*H9.  PrrfiminaTy  list  of  deep  borings  in  United  States,  second  edition,  with  addi- 
tiflm,  by  N.  B.  Darton.    1905.    176  pp.    10c. 

Otna,  by  States  (and  within  the  Btatea  by  ooonties),  locatlim,  depth,  diameter,  yield,  iMlglit 
of  water,  and  otbor  aivallable  information,  oonceming  veils  400feetormorein  depth;  «™'It"<«« 
an  waOsUsted  In  Water-Supply  P^wrs  57  to  01;  msntlona  also  principal  pnbUoations  relatlnt  to 
daap  bmiijga. 

*13i.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  editicm),  by  E.  6.  Goodell.    1905.    149  pp.    10c. 

Cites  statotory  restriottam  of  vatw  polhitton  in  Colorado,  Iowa,  Kansas,  Ifinneaota,  Maaoari 
ITiilaaila,  North  and  Sooth  Dakota  and  Wyoming. 

*1£2.  Deetnirtive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  di»- 
cbarge  and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

Otvaa  aeeoonta  of  floods  In  wialei  ii  Missonrl  and  Sooth  Dakota,  and  estimates  of  flood  dis- 
cliaige  and  frequency  on  Kansas,  Loop,  and  Platte  rivers;  oontaina  also  Index  to  llteratore 
on  floods  in  American  streams. 

*\H.  The  underflow  of  the  South  Platte  Valley,  by  C.  S.  Slichter  and  H.  0.  Wolfi. 
1906.     42  pp.    5c. 

Deacrlbee investigations  of  vBlacity,dlrection,qoantltyof  tmderflow,andtl>eonderflowdlteh 
at  Ogslalla,  Nebr.,gtvea  chemical  analyses  of  the  water,  and  dlscosaes  diadvantagu  of  under 
flow  canals;  describes  also  the  investlgstlon  at  North  Platte,  Nebr.,  and  gives  soggestlons  ibr 
iMusUuctlon  of  small  ponqiing  plants. 

*195.  Undeigroimd  waters  of  Miaouri,  their  geology  and  utilisation,  by  E.  M. 
Sbepard.    1907.    224  pp.,  6  pis.    30c. 

Deaerlbes  the  topogratdiy  and  geology  of  the  State,  the  waters  of  the  varlons  formations,  and 
dfaOBaei  the  water  supplies  by  districts  and  ooimties;  gives  statistics  of  city  water  supplies, 
■iBlyaes  of  waters,  and  many  veil  records. 

*215.  Geology  and  water  resources  of  a  portion  of  the  Missouri  River  valley  in  north- 
eastern Nebraska,  by  O.  E.  Ooindra.    1908.    59  pp.,  11  pis.    40c. 

Dascrlbea  topography,  rock  formations,  mineral  resonroes,  streams,  springs,  diaUow  and 
acteslan  wells,  soils,  crops,  and  timber,  in  Boyd,  Knox,  Cedar, Dixon,  and  Dakotscoontles, and 
part  of  Holt  Coonty . 

*'J16.  Geology  and  water  resources  of  the  Republican  River  valley  and  adjacent  areas, 
Kebiaska,  by  G.  E.  Condra.    1907.    71  pp.,  13  pis.    15c. 

Daacrtbes  topogr^ifay,  drainage,  temperature,  rainlsll,  winds,  rook  vyatema,  sorfsce  and 
andergroond  waters,  water  powers,  soils,  crops,  and  timbers  of  Dtmdy,Hltchoock,  Redwilkw, 
Fnmaa,  Harkm,  Franklin,  Webstar,  Nuckolls,  Thayer,  and  JeOeison  oountiea. 

22L  Gecdogy  and  water  resources  of  the  Great  Falls  region.  Montana,  by  C.  A.  Fisher. 
1909.    89  pp.,  7  pis.    20c. 

Daseilbes  the  topogr^ihio  features,  geologic  formation,  streams,  lakes,  swanqps,  springs,  and 
artasiBn  weDa  of  a  portion  of  the  Oreat  Plains  in  Cascade,  Teton,  Fergus,  Chouteau,  and  Lewis 
and  Clark  oountiea;  discusses  the  chemical  character  of  the  waters  (analyses),  water  powers, 
Inigatioa,  tempentura,  ralnfidl,  and  agrioultun,  and  gives  details  of  water  suppliea  by  distrlota. 
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*227.  G«oIogy  and  undergroaiid  waters  of  South  Dakota,  by  N.  H.  Daiton.     1909 
156  pp.,  15  pis.    40c. 

DesorlbM  phyilcal  leatiires,  geologic  fonnatlons,  water  horiions,  and,  by  ooimtlM,  deep  -^nslli 
and  well  prospeota;  gives  notes  on  oonstiuctlon  and  management  of  artesian  wells. 

*230.  Surhce  water  supply  of  Nebraska,  by  J.  C,  Stevens.    1909.    251  pp. ,  6  pis.     35c. 
Dlscusaea  relation  of  relnbll  to  nm-ofl  and  evaporation  and  seepage  near  Kearney;  deacrfbet 
the  rival  basins,  and  gives  results  of  observations  at  gaging  stations. 

236.  The  quality  of  surface  waters  in  the  United  States,  Part  I,  Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.     1909.     123  pp.     10c. 

Describes  collection  of  samples,  methods  of  examinations,  preparation  of  solutions,  aocaracy 
of  estimates,  and  expression  of  analjrtlcal  results;  gives  results  of  analyses  of  waters  of  Missouri 
North  Platte,  and  Platte  rivers. 

•268.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Matsozi, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 

Contains  brief  report  entitled  "The  utilization  of  the  underflow  near  St.  Fiancia,  Kans.," 
by  H.  C.  Wolff;  dlsoosses  the  wBter.bearlng  material,  velocity,  amount,  rate  of  movement 
and  quality  of  the  waters;  arrangement  and  method  of  sinking  ttas,  wells,  selection  and  Installa* 
tlon  of  pumps,  engines  and  cost  of  pumping,  storage  reaervolrs,  and  loss  by  evaporation. 

27.1.  Quality  of  the  water  supplies  of  Kansas,  by  H.  N.  Parker,  with  a  preliminary 
reporton  stream  pollution  by  mine  waters  in  southeastern  E^anaas,  by  E.  H.  S. 
Bailey.    1911.    375  pp.,  1  pi.    30c. 

Describes  the  topographic  and  geologic  features  of  the  State  and  the  artesian  basins;  discusses 
the  slgnlfloanoe  of  mineral  constituents  and  classl£aatlon  of  waters;  gives  details  concerning 
quality  of  underground  water  by  counties  and  surface  water  by  drainage  basins. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.     1911.     188  pp.     15c. 

Describes  collection  of  samples,  plan  otanalytleal  work,  and  methods  of  analysis;  discusses 
■oap«onsamlng  power  of  watan,  water  softening,  boiler  waters,  and  water  for  Irrigation;  gives 
results  of  analyses  of  samples  of  water  from  streams  In  Missouri  River  basin. 

293.  Underground  water  resources  of  Iowa,  by  W.  H.  Norton,  W.  8.  Hendrlxoon, 
H.  E.  Simpson,  O.  E.  Meinzer,  and  others.     1912.     994  pp.,  18  pis.     70c. 

Describes  the  relief,  drainage,  temperature,  and  precipitation  of  the  State  and  the  geologlo 
larmatlons;  discusses  the  geologic  occurrence  of  underground  waters,  artesian  phenomena  and 
yield  of  artesian  wells,  the  chemical  composition  of  underground  waters,  municipal,  domestic, 
and  Industrial  water  supplies,  and  mineral  waters;  gives  details  concerning  topography,  geology, 
underground  waters,  and  city  and  village  supplies  by  districts  and  counties. 

*S45.  Contributions  to  the  hydrology  of  the  United  States,  1914;  N.  C.  Grover,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.    Contains: 
(t)  The  water resoiutM*  of  Batia,  Ifont.,  l^  O.  E.  Maiiiser  (pp.  7V-12B,  pb.  7-&) 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  \V.  Clarke,  chief  chemist.    1914.    40  pp. 

Contains  analyses  from  spring  and  well  waters  from  Missouri,  Wyoming,  Yellowstone  Na- 
tional Park,  Montana,  and  Colorado,  and  of  mine  waters  from  Butte,  Uont. 

367.  Profile  surveys  of  Missouri  River  from  Great  Falls  to  Three  Forks,  Montana, 
prepared  under  the  direction  of  R.  B.  Marshall,  chief  geographer.  1914. 
8  pp.,  1  pi.  (13  sheets).    50c. 

Olves  a  brief  description  o  f  the  general  features  of  the  Missouri  River  basin,  a  list  of  the  gaging 
stations  that  have  been  maintained  between  Three  Forks  and  Oreat  Falls,  and  of  the  publica- 
tions oontainlng  the  results  of  stream-flow  measurements. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917;  N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 

(A)  Ground  water  forlrrlgatlon  In  Lodgepole  Valley,  Wyo.-Nebr.,  by  O.  £.  Meinxer  (pp.37-fiB, 
pis.  4-8).  Describes  the  physiography  and  geology  of  Lodgepole  Valley  and  the  adjacent  region 
and  the  water  In  the  alluvial  gravel  and  in  the  Tertiary  and  Cretaceous  formations;  discusses 
irrigation  with  ground  water;  gives  well  data  and  analyess  of  20  well  waters  and  2  samplcifrom 
Lodgepole  Creek;  contains  maps  Aowlng  the  geology  and  the  depths  to  the  water  table;  also 
'•whidasdata  on  the  cost  of  pumping  forlrrigatlon  in  western  Nebraska,  by  H.  C.  Dle8em,C.8. 
iportmant  of  Agrtoaltnra. 
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CK.  Axteman  water  in  the  vicinity  of  the  Black  Hilb,  S.  Dak.,  by  N.  H.  Darton. 
1918.     64  pp.,  13  pis. 

I>aaernica  tha  caolocy  and  artadan-vater  condltlom  In  anai  eorcrad  In  pravlona  reporU 
batbt  the  U^tof  additional  data.  Dlaciuaas  the  artesian  piospectsof  the  Dakota,  lUnnelosa, 
and  Daadmmd  aanrWnneg     Contains  a  map  showing  the  geology  and  the  depths  to  the  irater 


AnnrAL  xkpohtb. 

s  mntalnod  in  the  annnal  reports  was  also  Issued  In  seiwrate  form. 
■  an  distributed  Iree  by  the  Geological  Surrey  as  long  as  Its  stock  lasts.    An  asterisk  (*) 
stiat  this  stock  has  been  exhausted.    Kany  o(  the  papers  so  marked,  however,  may  be  purchased 
taa  Itaa  OutrnmiMiMSLmn  or  Docciaana,  WAaHnrorON,  D.  C. 

Testh  Annnal  Report  of  the  United  Statee  Geolc^cal  Survey,  188S-89;  J.  W.  Povell, 
IMrectw.    1890.    2  parts.    *Pt.  II.    Irrigation,  viii,  123  pp.    35c. 

I  aprelimlnary  repnt  on  the  organisation  and  proaecDtlon  of  the  survey  otthe  arid  landf 
I  of  irrigation;  includes  an  aooount  of  the  methods  of  topographic  and  hydiaallo 
,  tbe  segregation  work  on  reservoir  sites  and  irrigable  lands,  field  and  office  methods,  and 
hrief  deaeriptians  of  the  topogrq>hy  of  some  of  the  river  basins. 

Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90;  J.  W. 
Ponrdl,  Directcnr.  1891.  2  parts.  Pt  II.  Iirigation,  xiv,  395  pp.,  30 
plates  and  maps,    fl.25.    Contains: 

•Hydrography,  pp.  I-IIO.  Discusses  scope  of  work,  methods  of  stream  measurements,  rain- 
Id,  and  evaporation,  and  describes  the  more  important  streams. 

•Engineering,  pp.  111-300.  Defines  the  scope  of  the  work  and  gives  an  account  of  the  sorveys 
ta  tba  San  River  basin  and  In  the  Arkansas,  Bio  Orande,  Califcrnia,  Lahontan,  Utah,  and  Snake 
Biver  divisfcuis. 

•Tlw  arid  lands,  pp.  9n-38t.  Tnclndes  statement  ofthe  DIreotoc  to  the  House  Ciomndttee  on  . 
XalgBtiaii,  extracts  from  the  canstitntkma  of  States  relating  to  irrigation,  and  a  report  on  artesian 
Inlgatiau  on  the  Great  Plains,  inrlniling  a  discussion  of  the  general  considBrations  affecting 
artesian  water  supply,  the  economic  limit  to  the  utHiiatton  of  artesian  water  for  irrigation, 
Inigatkm  by  artesian  wells  in  various  countries,  and  the  geologic  conditions  and  statistics  of 
artasian  wells  on  tha  Great  Plains. 

*Topa(iaiihy,  pp.  2)1-343.  Comprises  reports  of  the  topographic  surveys  in  CalitHUia, 
Nevada,  Colorado,  Idaho,  Uontana,  and  New  Uexico,  and  a  report  on  reservoir  sites. 

•Iiriettion  literature,  pp.  345-388.  Gives  a  list  of  books  and  pamphlets  on  irrigation  and 
■Oled  sobieeta,  mainly  contained  In  the  library  of  the  United  States  Geological  Survey. 

Tvdfth  Annnal  Beportof  the  United  States  Geological  Survey,  1980-91;J.  W.  PoweU, 
Director.  1891.  2  parts.  Ft  II.  Irrigatian,  xviii,  576  pp.,  93  pis.  $2.00. 
Contains: 

^laport  apoD  Ute  laoatbm  and  survey  of  nsarvoir  sites  during  the  fiscal  year  ended  June  80, 
Un,  by  A.  B.  Thompson,  pp.  1-213,  pis.  84-57.  Deecribes  reservoir  sites  in  Ueaghar,  Lewis 
■Bd  Ctaik,  Beawliead,  Madison,  Chouteau,  Cascade,  and  Fergus  counties,  Uont.,  and  t>r 
eadi  site  ^vea  the  location,  brief  description  of  the  drainage  basin,  height  of  dam,  capacity  of 
iiaumilr,  and  the  area  of  segregated  land. 

•Rydngrqihy  ofthe  arid  regions,  by  F.  B.  Newell,  pp.  313-361,  pis.  58-108.  Dlaousses  .the 
anaDalila  water  supply  of  the  arid  regions,  the  duty  of  water,  flood  watats,  relation  of  rainiail 
to  rtvw  flow;  rimtitlm  the  drainage  basins;  and  desolbes  the  rivers  of  the  Missoari,  Arkansas, 
Ble  Otande,  Cokmdo,  Baoamento,  and  San  Joaquin  basins,  and  the  prlndpat  stnams  ofthe 
Qnat  Bastn  in  Nevada  and  Utah  and  the  Snake  River  basin. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92;  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III.  1893.)  3  parts.  'Ft  III.  Irri- 
gation, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

•Water  nqiply  for  irrigation,  by  F.  B.  Newell,  pp.  1-09,  pis.  108-110.  Dbcdasei  anas  irrl- 
gatadandtnlcable.Bactuationslnriversandlakes,  eostandvalueafwater8upply,anddeiOribea 
the  location  and  area,  topography,  land  classification,  extent  of  Irrigation, precipitation  ,and 
water  uisasuraments  on  the  Missouri  and  Its  falbatailes. 

•Xnginesrinc  results  of  irrigatian  survey,  by  H.  M.  Wilson,  pp.  351-427,  pis.  147-183.  Do- 
isdbaf  the  rsaamdn,  canal  lines,  areas  of  lands  reolaimabis,  and  estimated  nvenuetrom 
inlgstian  werka  (at  tba  Sub  River  system.  Montana. 


Digitized  by  VjOOQ  IC 


XrtV  SURFACE  WATBB  SUPPLY,  1»1«,  PART  VI. 

Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-05;  Charles 
D.  Walcott,  Director.  1896.  (Pts.  II,  III,  and  IV,  1895.)  4  parts.  'Pt.  II. 
Papers  of  an  economic  character,  xix,  698  pp.,  42  pis.    $1.25.    Contains: 

The  public  lands  and  their  vstersapply,  b;  F.  B.  Newell,  pp.  4(i7-£33,  pis.  85-30.  Describea 
the  general  duuBcter  of  the  pabllc  lands,  the  lands  disposed  of  (railroad,  grant,  and  swamp 
lands,  and  private,  mlsoellaneous  entries),  lands  reserved  (Indian,  forest,  and  militaiy  reaer- 
vatlona),  the  vacant  lands,  and  the  rate  of  disposal  of  vacant  lands;  discusses  the  streams, 
wells,  and  reservoin  as  sources  of  water  supply ;  gives  details  Ibr  each  State. 

Water  resources  of  a  portion  of  the  Great  Flains,  by  Robert  Bay,  pp.  SSi-688,  pis.  40-42. 
Describes  an  area  oomprislng  between  5/)00  and  A,O0O  square  miles  and  including  parts  of  three 
oounties  of  Kansas,  five  counties  of  Nebraska,  and  six  of  Colorado,  drained  to  the  Iflssourl 
through  Platte  and  Kansas  rlvere;  discusses  the  lakes,  streams,  and  springs  of  the  area,  tha 
underflow  of  the  river  bottoms,  and  the  water-bearing  strata  under  the  higher  lands;  treats 
also  of  the  sources  of  the  water  supply,  rainfall,  rate  of  percolation,  and  volume;  valley,  upland, 
and  deep  wells;  waterless  wells,  artesian  flow,  and  blowing  wells;  and  the  temperature  of  tho 
well  waters;  describes  briefly  the  topography  and  geology  of  the  region  and  the  utilisaticn  of 
the  water  supply. 

Seventeenth  Annual  Report  of  the  United  States  Geological  Survey,  1895-96;  Charles 
D.  Walcott,  Director.  1896.  3  parts  in  4  vols.  *Pt.  II.  Economic  geology 
and  hydrography,  xzv,  864  pp.,  113  pis.    $2.35.    Contains: 

Prellm&iary  report  on  artesian  waters  of  a  portion  of  the  Dakotas,  by  N.  H.  Daiton,  pp. 
60M94,  pis.  69-107.  Gives  an  outline  of  the  geologic  relations;  describes  the  water  horizoiis 
and  the  extent  of  the  artesian  water,  and  gives  details  concerning  wells  and  prospects  by  coun- 
ties; discusses  the  origin,  amount,  pressure,  head,  and  composition  of  the  artesian  waters, 
the  use  otartesian  water  for  power,  and  gives  details  concerning  artesian  ixiigatlon  by  counties; 
contains  also  remarks  on  the  construction  and  management  otartesian  wells. 

Eighteenth  Annual  Report  of  the  United  States  Geological  Survey,  1896-97;  Charlee 
D.  Walcott,  Director.  1897.  (Pts.  II  and  III,  1898.)  6  parts  in  6  vols. 
•Pt  rV.    Hydrography,  x,  756  pp.,  102  pis.    $1.75.    Contains: 

*New  developments  in  well  boring  and  litigation  In  eastern  Bonfh  Dakota,  1S96,  by  N.  H. 
Darton,  pp.  661-61S,  pis.  38-47.  Discusses  progress  In  well  sinking  and  irrigation  by  artesian 
waters  in  1886  in  Aurora,  Beadle,  Bonhomme,  Brule,  Buflalo,  Charles  Kix,  Davison,  Douglas, 
Hanson,  Hutchinson,  Jerauld,  Sanborn,  Spink,  and  Yankton  oounties,  South  Dakota,  and 
in  areas  west  of  the  lillssonri  tUver;  treats  also  of  the  temperature  and  volume  of  flow  of  the 
deeper  artesian  waters  and  gives  chemical  analyses  of  waten  from  Ulssouri  River  and  from 
artesian  wells  In  the  Sanborn  basin. 

•Reservoirs  (or  irrigation,  by  J.  D.  Schuyler,  pp.  617-740,  pis.  48-102.  Dssnrlbes  nstrvoir 
sttsa  on  Ooose  Creek,  Tarryall  Creek,  and  South  Fork  of  South  Platte  River  In  Colondo;  giws 
tables  of  reservoir  capacity  and  areas. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98;  Charles 
D.  Walcott,  Director.  1898.  (Pts.  II,  III,  IV,  and  V,  1899.)  6  parts  in 
7  vols,  and  aepaiate  case  for  maps  with  Pt  V.  *Pt.  IV,  Hydrography, 
viii,  814  pp.,  118  pis.    $1.85.    Contains: 

•Pnliminary  report  on  the  geology  and  water  resources  of  Nebraska,  west  of  the  one  hundred 
and  third  meridian,  by  N.  H.  Darton,  pp.  719-786,  pis.  74-118.  Describee  topography  and 
drainage  of  the  area,  the  general  geology  of  Nebraska,  and  the  geology  of  the  area  covered  by 
the  report;  the  water  horlions,  and  deei>eeated  waten;  discusses  springs,  streams,  irrigation, 
ellmate,  and  timber,  and  gives  Ust  of  elevations. 

*Pt.  V,  FoKBt  Reeervee,  pp.  xvii-MO,  110  pl«.   (16  maps  in  separate  case, 

paper,  75c.;  cloth,  $L(X).)    $1.25.    Contains: 

•Blaok  Bills  Forest  Reserve,  by  H.  8.  Onves,  pp.  67-lM,  pis.  14-86. 
•Big  Horn  Forest  Reserve,  by  F.  E.  Town,  pp.  16S-190,  pis.  37-I2. 

Yellowstone  Park  Forest  Reserve,  southern  part,  from  notes  by  T.  8.  Brandegee,  pp.  313-aiC. 
These  reports  contain  many  descriptions  of  the  streams  of  the  torest  reserves. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-99;  Charles 
D.  Walcott,  Director.  1899.  (Pts.  U,  in,  IV,  V,  and  VII,  1900.)  7  parts 
in  8  vols,  and  separate  case  for  maps  with  Pt  V.  *  Pt  V,  Forest  Reserves, 
xix,  498  pp.,  159  pi.,  8  maps  in  separate  case.    $2.80.    Contains: 

•Pikes  Peak,  Flam  Creek,  and  South  Platte  reserves,  by  J.  G.  Jack,  pf.  80-116,  pis.  8-<7. 
Describes  briefly  the  drainage  of  the  ioreet  reserves. 
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Twtmtr-&nat  Ajmual  Report  of  the  United  States  Geological  Sunwy,  1899-1900; 
Ctuulea  D.  Walcott,  Director.  1900.  (Pts.  Ill,  IV,  VI,  VI  continued,  and 
VII,  1901.)  7  parts  in  8  vols,  and  separate  case  for  maps  with  Ft.  V.  *  Ft. 
IV,  Hydrcqgraphy,  768  pp.,  156  pis.    12.35.    Contains: 

•PwHmlnarydMo^ttoiotaMgBology  and  water  rMoimcMoftheaonthem  half  of  the  B1«A 
miH  unA  aiUnlnlng  ngbaa  In  Sonth  Dalrota  and  •Wyoming,  by  N.  H.  Darton,  pp.  488-SW,  pis. 
Sft-U3.  DoKxlbes  the  topognidiy  and  geology  of  an  ana  oompiidng  about  £,£00  aqnaremilea 
in  aaatlmEteni  earner  offiooth  Dakota,  and  tbeadlolning  portion  ot  Wyoming,  DlacaaaesUie 
gi'Jhifck  tonnatlnnii  and  tltair  contained  watery,  tlie  deep  borings  at  Kdgnniont  aiid  otlierplacea, 
tka  snrfnee  mters  (Clkeyenne  and  Fall  River,  Beaver,  Lame  lobnny,  French,  Battle  Spring, 
Hat,  Caacade,  Stockade  Beaver,  and  Beaver  Creeks),  and  irrigation,  the  soils,  mineral  reaoorces, 
dincate,  temperature,  and  timber. 

•TbB  W^  Plains  and  their  utllliatlon,  by  W.  D.  Johnson,  pp.  S01-7U,  pis.  113-148.  De- 
ulbM  tbe  area  lying  in  an  irregular  belt  about  midway  across  the  long  eastward  slope  of  the 
Great  nalns  and  including  parts  of  Wyoming,  Colorado,  Nebraska,  Kansas,  Kew  Ifexioo, 
OUahoma,  and  Texas;  discusses  tbe  origin  and  structure  of  the  High  Plains,  the  precipitation 
tanperatuTB,  and  other  tkcton  of  climate,  experiments  with  Irrigation,  and  the  use  of  mountain 
stxsama,  local  storm-water  storage,  and  artesian  waters.  Concluded  in  the  Twenty^econd 
Annoal  Report,  Ft.  IV,  pp.  m-«a9,  pis.  Sl-«i. 

*  Ft.  V,  Forest  Keeerves,  711  pp.,  143  pie.,  30  maps  in  separate  case.  93.86. 

Contains: 

•Lewis  and  Clarka  Fnest  Reserve,  Uontana,  by  B.  B.  Ayree,  pp.  27-80,  pla.  3.32.    Brieay 
I  the  valleyi  of  the  streams. 

BUXIiBTnre. 

[(*)tDdkates  that  the  Geological  Survey's  stock  of  the  paper  is  exhausted.  Uany  of  the  papers 
ao  nrnrfced  may  be  purchased  from  the  Svtbbintenseiit  or  Docmotirra,  Washinotoh,  D.  C. 

*47.  Analysea  of  waters  of  the  Yellowstone  National  Fark,  with  an  account  of  the 
methods  of  analysis  employed,  by  F.  A.  Gooch  and  J.  E.  Whitfield.  1888. 
84  pp. 

DsBribes  methods  used  In  analysing  natural  waters  and  eon  tains  analyses  of  43  geyser,spring, 
)  waters  in  Yellowstone  National  Faft. 


*364.  Hecord  of  deep-well  drilling  t<a  1904,  by  M.  L.  Fuller,  E.  F.  UneB,  and  A.  C. 
Veatch.    1905.    106  pp.     10c. 

Discusses  the  Importance  of  aocorate  well  records  to  the  driller,  to  owners  of  oil,  gas,  and  water 
■til II,  and  to  the  geologist;  describes  tbe  general  methods  of  work;  gives  tabulated  reoords  of 
waOsln  Kansas  and  Idssonrt,  and  detailed  records  of  wells  In  Otedey  County,  Kansas,  and  Ran- 
dolph Comity,  MlssaarL    These  wells  were  selected  because  they  give  definite  stratigiaphio 

2S.  G«ology  of  the  Boulder  district,  Colo.,  by  N.  M.  Fenneman.    1905.  101  pp., 
5pb.    15c. 

Describes  the  geology  of  a  rectangular  area  18  miles  north  and  soDth  by  9  miles  east  and  west, 
la  the  southwestern  part  of  which  is  situated  the  city  of  Boulder.    Discusses  briefly  (pp.  07-88) 
the  flowing  wells  and  water-bearing  formations,  including  the  Dakota  sandstone.  Contabis 
I  aeeolocleniapofthearea. 

*33S.  Becord  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299  pp.    25c. 

Qlves  an  aceoont  of  progress  In  the  ooUeotion  of  well  records  and  samples;  contains  tabulated 
reocids  of  wells  in  Colorado,  Iowa,  Kansas,  Minnesota,  Missouri,  Montana,  Nebraska,  North 
Dakota,  Sooth  Dakota,  and  Wyomtng,  and  detailed  reoords  of  wells  in  Oeary  and  Wyandotte 
eoontiw,  Kansas;  Jackson  County,  Missouri;  Teton  County,  Montana;  and  Beadle  and  Miner 
eoanties.  Sooth  Dakota.  Tbe  wells  of  which  detailed  sections  are  given  were  selected  because 
tbey  afford  valuable  stratrigaphlo  information. 

364.  Geology  and  mineral  reeourcee  of  the  Laramie  Basin,  Wyo.  (a  preliminary 
I  r^Mrt),  by  N.  H.  Darton  and  C.  E.  Siebenthal.    1909.    81  pp.,  8  pis.    20c. 

DeaetlbeB  the  geakgy  and  onn  tains  a  geologio  map.  IncfaideB  a  seotlan  on  ground  water 
(pp.  C7-78),  in  which  are  given  well  data  and  8  water  analysea.  A  part  of  the  area  Is  coveted 
by  Oeologie  Folio  173,  wtdob  also  contains  Information  on  ground  water. 
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395.  Radioactivity  of  the  thermal  watets  of  Yellowstone  National  Park,  bjr  Hemuui 
Schlundt  and  R.  B.  Moore.    1909.    35  pp.,  4  pk.    10c. 

Deaorfbes  tha  aiqantni  and  nwthods  nsed  and  pmants  and  dlaeoMes  tha  ttmHU  of  tba 
ezperlmants. 

*471.  Contributions  to  economic  geology,  1910,  Part  II,  Mineral  fuels;  M.  B.  Ckmp- 

bell,  geologist  in  charge.    1912.    663  pp.,  62  pis.    $1.05. 

laued  also  In  separate  ohaptcn.  Hie  following  p^ier  contains  Inlomiatliai  on  graand  water: 
•(a)  Tbe  Powder  Biw  oil  field,  Wyo.,  by  C.  B.  Wegemann  (pp.  66-75).    DesotfbeB  tbe 

geokiKr  and  nnntalna  a  geotoglo  map  of  a  qoadrangular  area  wlileli  indudes  Tps.  4(M3  N.,  R. 

81  W.,  and  portlau  of  adjoining  townsblps.   Contains  brief  notes  on  water  sDppUta.lnelniliiK 

water-bearing  farmatlais  (pp.  68,  SB). 

675.  Geology  of  the  Standing  Rock  and  Cheyenne  River  Indian  reaervations.  North 
and  South  Dakota,  by  W.  R.  Calvert,  A.  L.  Beekly,  V.  H.  Bamett,  and 
M.  A.  Pishel.    1914.    49  pp.,  8  pis.    15c. 

CoTOs  an  area  lying  west  of  lOssoarl  Blvcr,  ncrth  of  Cheyenne  Blver,  and  soath  of  Cannoo- 
ball  Biver,  and  extending  westward  to  lOSd  meridian.  Describes  the  gecdogy  and  onntalna  s 
geologic  map  of  the  area.  Tnelndes  a  brief  discussion  of  the  water  in  the  Dakota  and  Fox  Hllla 
sandstones  and  In  otlier  fonnations  (pp.  M-3t). 

*621.  Contributions  to  economic  geology,  1915,  Part  II,  Mineral  fuels;  M.  R.  Camp- 
bell and  David  White,  geologists  in  charge.    1916.    375  pp.,  25  pis.    60c. 

Issued  alao  in  separate  obapten.  The  fallowing  oliapter  contains  intonnatlan  <m  graamd 
water 

•(0  OilandgasnearBasin,BlgHomConnt7,Wyo.,byCi.T.'Liqitaa(pp.  157-190, Pl.XVn), 
describes  tbe  geology  and  nnntJilns  a  geolaglc  map  of  parts  of  Tps.  80-82  N.,  Rs.  92  and  98  W. 
Includes  a  brlefdescriptlon  of  the  water  sopplies  and  of  the  water-bearing  sand  with  a  taUe  glvlns 
percentages  of  oU  and  gas  wells  that  obtained  water  In  each  of  these  sand  strata  (pp.l6l-M6). 
It  also  inohides  well  records  that  contain  some  data  in  regard  to  water  (pp.  188-18B). 

827.  The  lignite  field  of  northwestern  South  Dakota,  by  D.  E.  Winchester,  C.  J. 
Haies,  E.  R.  Lloyd,  and  E.  M.  Parks.    1916.    169  pp.,  11  pis.    25c. 

Describe*  the  geology  and  nnntaliM  geologio  nuqM  of  Haidlng  and  Perkins  Bounties.  De- 
■tribes  the  drainage  and  water  sopply  and  contains  a  small  amoont  of  data  on  deep  well  not 
given  in  WaterSnpply  P^ier  827. 

641.  Contributions  to  economic  geology,  1916,  Part  II,  Mineral  fuels;  David  White, 
G.  H.  Ashley,  and  M.  R.  Campbell,  geologists  in  charge. 

Issued  also  in  separate  ohaptss.  The  tallowing  chapter  contains  information  on  graand 
water 

(0  Anticlines  In  central  Wyoming,  by  C.  J.  Hares  (pp.  233-380,  PI.  XXm).  Covers  neariy 
S/no  square  miles  In  Natrona  and  Framont  counties,  west  of  Casper  and  southeast  of  taadtr. 
Contains,  so  pages  235  and  286,  a  brief  diseossiCD  of  the  water  sapply,  including  statements 
regarding  varioos  hot  springs,  qirings  of  large  else,  solphor  springs,  and  other  mlntral  springs; 
also  a  statanunt  regarding  water^iearing  farmations  and  artesian  prospects.  Inchides  a  fao- 
logic  map. 

647.  The  Bull  Mountain  coal  fields,  Musselshell  and  Yellowstone  counties,  Mont., 
by  L.  H.  Woolsey,  R.  W.  Richards,  and  C.  T.  Lupton.    1917.    218  pp.,  36  pb. 

CHves  detailed  data  regarding  water  soppUes,  indodlng  grotmd  water,  for  tha  ioUowlng 
townships:  Tps.  S-8  N.,  B.  24  B.;  Tps.  fr^  N.,  B.  25  E.;  Tps.  6-8  N.,  B.  26  X.;  Tps.  6-9  N., 
R.  37  S.;  Tps.  6-4  N.,  B.  28  E.;  Tps.  6-9  N.,  B.  28  X.;  Tps.  8-9  N.,  B.  SO  X.;  Tps.  5-8  N.,R. 
81X.;T.8N.,R.32E. 

656.  Anticlines  in  the  southern  part  of  the  Big  Horn  Basin,  Wyo.,  a  preliminary 
report  on  the  occurrence  of  oil,  by  D.  F.  Hewett  and  C.  T.  hapbrn.  1917. 
192  pp.,  32  pb. 

Covers  a  large  regian  in  northwesteni  Wyoming,  west  of  the  Big  Horn  Hoontains.  Qive 
detallad  data  regsidlng  snrboe  waters,  springs,  wells,  and  groond-water  prcepectsln  thennmer- 
oua  antUlnal  ares*  dasoribad  la  tha  report.  Be*  pages  16,  IS,  58-188.  Inoiadesagaologieaiiv 
andsaotkn. 
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^lAidiiBlpapsiBradlstilbiitedfnebrthe  Ocolo^cal  Barvsyulaogasltsstodcbsti.  AiiaitaUc(*) 
taStttim  flat  tUa  stock  hM  been  exbanstad.  Ussy  of  the  papen  martod  wltli  an  asterisk  may,  bow. 
w^  ha  pmrhiswd  tram  the  BTOxgorBPromr  or  DoCTnanrn,  Wjlbhimotoit,  D.  C.  FiofeaaiaDal  papers 
mef  qnwtsdse. 

*IT.  Pi^nimiary  report  on  the  geology  and  water  reaourcee  of  Nebraska  weet  of  the 
one  hnndred  and  third  meridian,  by  N.  H.  Darton.  1903.  69  pp.,  43  pis. 
SOc. 

Desolbes  topography  and  general  geology  of  Nebraska,  the  streams,  springs,  and  deep«aated 
asters,  and  litigation;  gives  list  <rf.eIevatlons. 

SS.  PreKminmy  report  on  the  geolc^y  and  underground  water  resources  of  the  central 
Great  Plains,  by  N.  H.  Darton.    1905.    433  pp.,  72  pis.    11.80. 

Itastrlbes  topography,  drainage,  stratigraphy,  hbtorical  geology,  and  the  vater  horizons; 
aaeasaes  deep  veils  and  prospects  (by  aonnties  and  towns)  in  South  IHikota  (see  Water-Supply 
ftipar  937),  Maboaka,  eentnl  and  \i«stem  Kansas,  eastern  Oolondo,  and  tasttm  Wyoming; 
dtanasaa  alas  tb»  ueeuiiaiBge  of  ooal,  petnleam,  and  natural  gas,  salt,  gypsam,  gold,  Iron  ore, 
agad  othar  minerab. 

*S3.  G«ology  and  water  resources  of  the  Bighorn  basin,  Wyoming,  by  C.  A.  Fisher. 
190S.     72  pp.,  16  pis. 

I>aaesfbM  the  topography  of  the  region,  the  stntignphlo,  stnioti]nl,and  hlstcaleal  geology, 
aad  the  nndergRiand  waters,  ooal,  oU,  and  gas,  building  stone,  and  other  mineral  resources 
I  briefly  Irrlgatlan  and  mineral  waters. 


Geology  and  water  resourcea  of  the  nortliMn  porticm  of  the  Black  Hilla  and  adjoin- 
ing  regions  in  South  Dakota  and  Wyoming,  by  N .  H.  Darton.  1909.  105  pp., 
24  pb.    40c. 

DnaerffMW  the  topograidiy  of  the  region  and  the  stratlgraphlc,  structural,  and  historical  geology 
of  the  aadlmantary  rooks;  dlsemMS  their  mineral  resources,  including  underground  water,  ooal, 
KTpaon.  etc;  onntalnK  also  Information  oonoemlng  the  surfkoe  watera. 

XOKOGKAPKK. 

■  are  of  quarto  size.  Tbey  an  not  distributed  free,  but  may  be  obtained  from  the  Oeologleal 
3a-cey  «-  fran  the  BuruiMTeiroEWT  or  DocmfKHTS,  Wasrinotoh,  D.  C,  at  the  prices  indicated.  An 
■Ml*  (•)  tndleBteB  that  the  Survey's  stock  of  the  paper  is  exhaosted. 

25.  The  glacial  Lake  Agaesiz,  by  Wanen  Upham.  1896.  658  pp.,  38  pis.  11.70. 
Cositalns  a  ebspter  (pp.  523.582)  on  "Artesian  and  common  wells  of  the  Red  Siver  Valley," 
wUdi  dlscmswi  the  sources  of  artesian  water,  the  fresh  waten  In  t^  drift  sheets,  the  saline 
and  -«*«H«^  WBten  in  the  Dakota  sandstone,  and  the  use  of  artesian  water  tor  irrigation;  eon- 
analyaeaof  waten  from  walls,  streams,  and  hikes  in  Red  River  Valley  and  the  adjoining 
a;  and  gives  notes  on  wells  in  Clay,  Kittson,  Uarshall,  Norman,  Polk,  Traverse,  and 
VnUn  ecanties.  In  lUnneaota;  in  Cass,  Grand  Forks,  Pembina,  Richland,  Traill,  and  Walsh 
winnttM,  In  North  Dakota;  and  in  a  part  of  the  area  covered  by  Lake  Agassis,  in  Manitoba. 
The  monognph  Inehides  numerous  maps  relating  to  the  Pleistocene  geology  of  the  region  and 
a  nap  (PL  XKKVTI)  showing  the  dlstributian  and  depths  of  artesian  wells  in  glacial  drift 
and  bedrock. 

27.  G«ology  of  the  Denver  Basin  in  Colorado,  by  S.  F.  Emmons,  Whitman  Cross, 
and  G.  H.  Eldridge.    1896.    556  pp.,  31  pis.    |1.50. 

Ocotatns  a  discussion  of  the  water  In  the  PMstocena  depostts  (pp.  372,  S73)  and  a  section  on 
vtecian  wells  (pp.  401-405).  Discusses  the  history  of  artesian-water  developments  in  Oolondo, 
the  watar-bearlng  borixons,  the  artesian  structure,  the  quantity  of  artesian  water,  and  the 
jfeid  and  decrease  in  yield  of  flowing  wells.  Includes  three  analyses  of  wBIl  waten  and  maps 
Jmnlug  the  geology  of  the  region  and  the  original  area  of  artydan  flow. 

CnOLOOIO  TOUOB. 

Vniet  flie  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  Statee 
te  entire  area  is  divided  into  small  quadrangles,  bounded  by  certain  meridians  and 
psalMs,  and  these  quadrangles,  which  number  several  thousand,  are  separately 
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surveyed  aad  mapped.'  The  unit  of  survey  is  also  the  unit  of  publicstion,  and  tbe 
maps  and  description  of  each  quadrangle  are  issued  in  the  fonn  of  a  folio.  When  all 
the  folioa  are  completed  they  -will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  wilhin  the  quadrangle.  £!acfa  folio  includes  maps  showing  the  topogispfay, 
geology,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  featmee  of  the  country  and  its  minenl  products.  The  topogn4>hic  map 
■howB  roads,  ndboads,  waterways,  and,  by  contoor  Unes,  the  shapes  of  tiie  hills  and 
valleyB  and  the  height  above  aea  level  of  all  pdnts  in  the  quadnmg^e.  The  areal- 
geology  map  shows  the  distribution  of  the  various  rocks  at  the  surbce.  The  structural- 
geology  m^  shows  the  relations  of  the  rocks  to  one  another  underground.  The 
economic-geolagy  map  indicates  the  location  of  mineral  deposits  that  are  coanmer- 
dally  valuable.  The  artesian-water  map  shows  the  depth  to  underground-water 
horizons.  Beonomic-geology  and  artesian-water  maps  are  included  in  folioe  if  the 
conditions  in  'Sie  areas  mapped  warrant  their  pnblica€on.  The  hXtm  are  of  special 
interest  to  students  of  geography  and  geology  and  are  valuable  as  guides  in  the 
development- and  utiUEation  of  mineral  resources. 

The  folioe  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by 
22  inches),  called  the  Ubiaiy  edition.  8ome  of  the  folios  that  bear  numbers  higher 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  indtes).  Owing  to  a  fire  in 
the  Geological  Survey  building  May  18, 1913,  the  stock  of  geologic  folioe  was  more  or 
less  damaged  by  fire  and  w&ter,  but  80  or  90  per  cent  of  the  foUos  are  usable.  They 
will  be  sold  at  the  unifwm  price  of  5  cents  each,  with  no  reduction  for  iriioleeale 
orders.  This  rate  appUee  to  folios  in  stock  from  1  to  184,  inclusive  (except  reprints), 
also  to  the  library  edition  of  foUo  186.  The  library  edition  of  folios  185,  187,  and 
higher  nombera  sells  for  25  cents  a  copy,  except  that  some  folios  which  contain  an 
unusually  large  amount  of  matter  sell  at  higher  prices.  The  octavo  edition  of  folio 
185  and  higher  numbers  sells  for  50  cents  a  copy,  except  folio  193,  which  sella  for 
75  cents  a  copy.  A  discount  of  40  per  cent  is  allowed  on  an  order  for  folioe  or  for 
folioe  together  with  topographic  maps  amounting  to  $5  or  more  at  the  retail  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.    The  fotioB 
in  the  foUowing  list  contain  also  brief  discussions  of  the  underground  waters  in  Con- 
necticut with  the  economic  resources  of  the  areas  and  more  or  less  information  concern- 
ing the  utilization  of  the  water  resources. 
*24.  Tluee  Forks,  Uontana. 

66.  Fort  Benton,  Montana. 
*66.  Little  Belt  Mountains,  Montana. 

85.  Oehicha,  South  DakotSr-Nebraaka.    6c. 

87.  Camp  Clark,  Nebraska.    6c. 

88.  Scottg  BluS,  Nebraska.    6c. 

96.  OHvet,  South  Dakota.    6c. 

97.  Fwker,  South  Dakota.    6c. 
99.  Mitchell,  South  Dakota.    6c. 

100.  Alexandria,  South  Dakota.    5c. 

107.  Newcastle,  Wyoming-South  Dakota.    6c. 

108.  Edgemont,  South  Dakotar-Nebraska.    6c. 

113.  Huron,  South  Dakota.    5c. 

114.  De  Smet,  South  Dakota.    6c. 

117.  Castleton-Fargo,  North  Dakota-Minnesota.    5c. 

>  Index  maps  ahovlng  areas  in  the  Ulssoml  River  basin  oovered  by  topographlo  maps  and  by  geologle 
foHos  win  be  milled  on  nedpt «( taqoest  addrenad  to  tbe  DIrastar,  tJ.  8.  Oeolocloa]  Survey,  Waddiw> 
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*J37.  SandsDoe,  Wyoming-Soath  Dskota. 
*I2S.  Aladdin,  Wyoming-South  Dakota-Montamt.    5c. 
*141.  Bald  Mountain-Dayton,  Wyoming.    5c. 
*I^  Ooud  Peak-Fart  McKinney,  Wyoming.    Sc. 
*]50.  Devils  Tower,  Wyoming. 
156.  Elk  Point,  South  Dakota^Nebraska-Iowa.    5c. 
IC5.  Aberdeen-Redfield'  (N<»thville,  Abeideen,  Bedfield,  and  Byion  quadiangles). 

Sooth  DakoU.    5c. 
Its.  Jaiaeatown-Tower'   (Jamestown,   Eckleaon,  and  Tower  quadauaglea).  North 

Dakota.    5c. 
181.  Binmuck,'  North  Dakota.    5c. 
198.  FhHipsbiiig,  Montana.    25c. 
^06.  LaaTenwcHrth,  Smithville,  MiaBouri-Kansaa.    25c. 

laSCELLANEOTTS  BEPOBTS. 

Other  Federal  btireaus  and  State  and  other  organizations  have 
(rom  time  to  time  published  reports  relating  to  the  water  resources 
d  the  various  sections  of  the  country.  Notable  among  those  per- 
tiuning  to  the  Missouri  Kiver  basin  are  the  reports  of  the  Chief  of 
Ea^eers,  United  States  Army,  of  the  State  geologist  of  Kansas, 
the  State  Drainage  Commission  of  Minnesota,  the  Commission  on 
Conservation  of  the  State  of  Montana,  the  State  Board  of  Irrigation 
of  Nebraska,  the  superintendent  of  the  Department  of  Irrigation, 
Forestry,  Fish,  and  Game  of  North  Dakota,  and  the  State  ei^rneer 
nf  Wyoming.    The  fdlowing  reports  deserve  special  mention: 

The  Mi^uri  River  and  its  utmost  source,  by  J.  V.  Brower.    St.  Paul,  1896. 

Geological  report  of  the  explcwation  of  the  Yellowstone  and  Missouri  rivers,  by  F. 
V.  Hayden.     Washington,  1869. 

fniGaiaaary  examination  of  reservoir  sites  in  Wyoming  and  Colorado:  55th  Cong., 
M  temdon,  Honse  Doc.  141. 

Report  of  the  Commission  appointed  by  his  ezcelloicy  the  governor  of  the  State 
!i  Colotado  to  revise  the  laws  of  the  State  [of  Colorado]  r^:ulating  the  appropriation, 
dJBtribatioin,  and  use  of  water.    Denver,  1890. 

Socne  aspects  of  irrigation  developmen);  in  Colorado,  by  O.  G.  Andonon:  Colontdo 
ScL  Soc.  Proc.,  vol.  9,  1909. 

Speoal  report  on  well  waters  in  Kansas,  by  Erasmus  Haworth;  Kansas  Univ.  Geol. 
Soivey  Bull.  1. 

Report  of  Board  of  Irrigatbn  Survey  and  Experiment  [Kansas]  for  1895-96.  Topeka, 
1S97. 

Water  supplies  of  Kansas,  by  C.  A.  HasltinH  and  C.  C.  Young:  Univ.  of  Kansas 
BdIL  5,  vol.  16,  1915. 

Repcvt  of  the  commission  on  conservation  [State  of  Montana]  on  bills  relating  to 
pablic  lands,  water  rights,  and  the  protection  and  preservation  of  the  forests.  Helena, 
1911. 

Irrigation  laws  ot  the  State  of  Wyoming;  compiled  in  the  office  of  the  State  engineer. 

I  loaad  In  two  ■dlthaa— Iftrary  and  ootaTo.   Spedfy  edition  daslnd. 
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OBOLOOXOAI.  SmtVBY  HTDBOLOOIC  BXPOBTS  OV  GBHBBAI. 

INTEBBST. 

The  following  list  compriaes  reporte  which  are  not  readily  classi- 
fiable bj  drainage  basins  and  which  cover  a  wide  range  of  hydrolog^c 
investigations: 

WATUt-MU  WliT  PAPXX8. 

*1.  Pumping  water  for  irrigfttian,  by  H.  M.  Wilson.    1896.    57  pp.,  9  pis. 

Piiiiiilliiiiiliiiiniiiiriiiil  niiiilimiiiiioiiii,  uliiilmniii.  iiiiiliii  iiliiiiilii. iiiiil  ■■ilimiitliiiliiiifiMiiliiiw 
»l»o  gtotugewwrrolra  to  retain  piiiiiped\ii»teftmtll  needed  far  liflgatfaip. 

"3.  Sewageiirigation,  by  G.W.  Rafter.    1897.    100  pp.,  4  pis.    (See  Watei^Supply 
Paper  22.)    10c. 

Digcossee  methods  of  sewsge  dispoaal  by  Intennittent  filtntlon  and  by  iirlgatkin;  deaolbes 
ntUlzation  of  wwage  In  Qemumy,  England,  and  Ftance,  and  sewage  porlflcatlon  in  the  United 
States. 

*8.  Windmills  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Oives  resoKs  of  experimental  tests  of  wlndmUb  daring  the  sommer  of  1890  in  the  vidnlty  of 
Oarden,  Kons.;  describes  Instnimancs  and  methods  and  draws  ooncloslons. 

*14.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood. 
1898.    91  pp.,  1  pi. 

DiacnsseB  elHdency  of  ponqie  and  water  lifts  of  Tarions  types. 

•20.  Experiments  with  windmills,  by  T.  O.  Perry.    1899.    97  pp.,  12  pis.    15c. 

Inehidee  tables  and  descrtptfcms  of  wind  wheels,  makes  comparisons  of  wheels  of  several  tyjies, 
and  discusses  resolts. 

•22.  Sewage  irrigation.  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pis.    15c. 

OItbs  r&um^  of  Water-Supply  Paper  No.  3;  discusses  pollution  of  certain  streams,  ezperl- 
manti  on  poTiacation  of  factory  wastes  in  Uassachusetts,  vakie  of  commercial  fertlllieis,  and 
describes  American  sewag»<lisposaI  plants  by  States;  oontains  blbUogtaphy  of  publications 
relating  to  sewage  atiliiatlon  and  dlsposaL 

•41.  The  windmiU,  its  efSciency  and  economic  use,  Fart  I,  by  E.  C.  Murphy.    1901. 
72  pp.,  14  pis.    5c. 

•42.  The  windmill,  its  efficiency  and  economic  use,  Part  II,  by  E.  C.  Murphy.    1901. 
75  pp.,  2  pk.    10c. 
No*.  41  and  43  give  details  of  resolts  of  espedmental  tests  with  wlndmilb  of  vailaas  typea. 

•43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 
1901.    86  pp.,  15  pis.    15c. 

•56.  Methods  of  stream  measurement.    1901.    51  pp.,  12  pis.    15c. 

Describea  the  methods  used  by  the  Surrey  in  im-S.    (See  also  Nae.M,IM,  and  W.) 

•64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

DeacHbes  methods  of  measuring  Telodty  of  water  and  of  measuring  and  computing  stream 
flow,  and  oorapaies  results  obtained  with  the  different  Instruments  and  methods;  describes  also 
experiments  and  results  at  the  Cornell  University  hydraulic  laboratory.  A  second,  enlarged, 
edition  pablisbad  as  Water^npply  Paper  W 

•67.  The  motbns  of  underground  waters,  by  C.  S.  Slichter.    1902.    106  pp.,  8  pis. 
16c. 

Dlioasses  origin,  depth,  and  amount  of  underground  waten;  permeability  of  rods  and  po- 
rosity of  soils;  causes,  rates,  and  laws  of  motions  of  underground  water;  surface  and  deep  looes 
of  flow,  and  tsoovery  of  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape 
and  position  of  the  water  table;  gives  simple  methods  of  measoring  yield  of  flowbiK  wells;  de- 
scribes artesian  wells  at  Savaonab,  Oa. 
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n.  8«f«age  poUation  in  the  metropolitan  area  near  New  York  City  and  its  effect 

on  inland  water  resources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pis.    10c. 

DtOiws  "inniial '' and  "pottated  *' wstara  and  dlsonaef  tbe  danwcB  rani  ting  frcm  pidlutlon. 

*m.  The  ralatioa  of  ninfall  to  nm-oS,  by  Q.  W.  Baiter.    1903.    104  pp.    10c. 

T>««M  oliiwiiiiiiiiHiiite  ofnInUl and  laws  of  meaaarements  olstieain  tow;  gives  tormulaa 

*»■  >»«n«.n    T.T.Vnl?_  .nH  »ii«pn.nH«»i-  Hl«<»na«««  «««/.»  nf  tl»««f «  ml  rainfall  «nH  run  Jiff 

ST.  Iixigatioa  in  India  (second  edition),  by  H.  M.  ^ilaon.  1903.  238  pp.,  27  pis. 
2Sc. 

Fliat«dltko  was  pabUahed  In  Part  n  of  the  Twalftb  Annnal  Seport. 

K.  AooeediiigB  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904.  361 
pp.    25c. 

OontatiH,  in  additicn  to  an  aoooont  of  the  orgaaliatlan  of  the  hydrogiaphlc  [watemsounes] 
bOBdi  of  the  TTnlted  States  Oeologlcal  Survey,  and  the  report  of  the  ooDfeieooe,  thetoUor- 
ftiK  papers  of  more  or  less  geneisllnterest: 

limits  otan  brlgatlon  proiect,  by  D.  W.  Roes. 

Belatkn  of  IMeral  and  State  laws  to  Irrigation,  by  Hants  Blen. 

ITIetlilial  transmiaslop  of  power  for  pumping,  by  H.  A.  Btom. 

Ooneet  design  and  stability  o  t  high  masonry  dams,  by  0«o.  Y.  Wlansr. 

bl^tlan  surveys  and  the  use  ofthe  plane  table,  by  J.  B.  Lipplnoott. 

Tlie  ose  otalkallne  waters  (or  iiTigatlon,  by  Thomas  H.  Ueana. 

*M.  Hydrographic  manna!  of  the  United  States  Geological  Survey,  prepared  by  E.  C. 
Mmphy,  J.  C.  Hoyt,  and  6.  B.  Hollister.    1904.    76  pp,  3  pis.    10c. 

GlwBinstnietion  for  field  and  office  work  relating  to  measurements  ofstream  flow  by  omrant 
(See  abo  No.  95.) 


*S5.  Accmacy  of  stream  measuiements  (second,  enlarged,  editi<»i),  by  E.  C.  Mnrphy. 
1904.    169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
bom  different  instruments  and  methods.    (See  also  No.  94.) 

103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  £.  B.  Goodell.    1904.    120  pp.    (See  No.  152.) 

Krplilm  the  legal  pcindplas  imdar  wlilefa  antipolIntlOD  statutes  beenne  operative,  quotes 
eonrt  dedsfciM  to  show  authority  for  various  deductions,  and  elasslfles  aeoording  to  scope  the 
I  In  tbs  dlllWent  States. 


110.  CantribotaoDS  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  chaige.    1906.    211  pp.,  5  pis.    10c. 

Cantalnsthefollowtaigreportsorgenerallnterest.  The  scope  ofeach  paper  Is  Indicated  by  Its 
tttla. 

I*BBa!|)<lm  of  underflow  meter  used  in  measoilng  the  vekxdty  and  dlreetion  of  underground 
water,  by  Charles  B.  SUehter. 

TIM  OkUioRila  or  "stovepipe  "  method  of  wellflODStniotion,  by  OiarlM  8.  SIMiter. 

Apiaazliaate  methods  of  measortng  the  yield  of  flowing  wells,  by  Charles  B.  Slkhtar. 

Cofreetlnu  neoessary  In  aoenrate  determlnatfcns  of  flow  tram  Toctiaal  wall  OMiiigi,  from 
mrteaflinitahed  by  A.  N.  Talbot. 

Expertmsnt  relating  to  problems  of  welloontamlnatlon  at  Quitman,  Oa.,  by  S.  W.  lloOallle. 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis.    6c. 

Tile  flnt  paper  discusses  the  poUntkn  of  streams  by  sewage  and  by  trade  wastes,  describes  the 
mannbeton  of  strawboard,  and  gives  results  of  various  experiments  In  disposing  of  the  waste. 
Tlw  second  paper  iluscilbee  briefly  the  topography,  drainage,  and  geology  of  the  reglcn  about 
Ifaitaa,  bd.,  and  the  oontamiiiatian  of  rock  wells  and  of  streams  by  waste  oil  aikd  bilne. 

*114.  Uhdeigionnd  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 
1905.    286  pp.,  18  i^    26c. 

Containa  report  OB  "Oooorrenee  of  aadargraand  waters,"  by  II.  L.  Fuller,  dlaoosslngsontoes, 
amount,  and  tampemture  of  watan,  permeability  and  storage  edacity  ol  ixwks,  wateMiearIng 
formatlaB,  recovery  of  water  by  springs,  wells,  and  pumps,  essential  conditlcn  of  artesian 
flows,  and  ganand  eonfitlans  alleetlng  undefgraond  waters  In  eastern  United  States. 
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119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological 

Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1905.    253  pp.      15c. 
Soope  bidlcAtad  by  title. 

120.  Bibllogntphic  review  and  index  of  papers  relating  to  underground  waters  pub- 

lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Pullex- 
1905.    128  pp.    10c. 
Soope  Indicated  by  title. 

*122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.    1905.    55  pp. 
6c. 

Seflnes  and  akniflea  undergroimd  mten,  glvee  common-lav  rules  relating  to  their  use,  and 
dtes  State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C.  S. 
Slichter.    1905.    122  pp.,  15  pis.    15c. 

Dbcosses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of  underflow  in  Klo 
Kndo,  San  OaMel,  and  Uohave  River  valleys,  Cal.,  and  on  Long  Island,  N.  Y.,  gives  results 
oftests  of  wells  and  pumping  plants,  and  describes  stovepipe  method  of  well  ocnstructlan. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1905.    61  pp.,  4  pis.    5c. 
Scope  indicated  by  title. 

145.  CJontributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fullex', 

geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  brief  reports  of  general  Interest  as  follows: 

Drainage  of  ponds  Into  drilled  wells,  by  Robert  E.  Horton.  Discusses  effldesey,  cost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  wells  in  southern  Hlcblgan. 

Constraetioi  of  so.oalled  foimtaln.md  geyser  springs,  by  Uyran  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.    15c. 

Contains  brief  aoeouat  of  the  organisation  of  the  bydrographlc  [watei^resources]  branch  and 
the  Reclamation  Serviee,  reports  of  oonterencee  and  oommittees,  diculan  of  instructioD,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibllogtaphy  of  technical 
papers  by  members  of  the  service.  Of  the  papers  read  at  Uie  conference  those  listed  beknr 
(soope  indicated  by  title).are  of  more  or  less  general  Interest. 

Fraposed  State  code  of  water  laws,  by  Morris  Blen. 

Power  engineering  applied  to.lrrlgatlon  problems,  by  0.  H.  Ensign. 

Estimates  on  tunneling  In  Irrigation  projects,  by  A.  L.  Fellows. 

CoUection  of  stream-gaging  data,  by  N.  C.  Grover. 

Diamond-drill  methods,  by  O.  A.  Hammond. 

Hean-velodty  and  area  curves,  by  F.  W.  Banna. 

Importance  of  general  hydrogtaphlc  data  ooDoeming  basins  of  streams  gaged,  by  R.  E.  Barton. 

Elfoet  of  aquatio  vegetation  on  stream  How,  by  R.  E.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  M.  O.  Leightcn. 

Neoessity  of  draining  irrigated  land,  by  Thos.  H.  Means. 

Alkali  soils,  by  Thos.  H.  Means. 

Cost  of  stream-gaging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Utoflbf. 

Silting  of  reservoirs,  by  W.  M.  Reed. 

Farm-unit  lOasslflcation,  by  D.  W  Rcas. 

Cost  of  power  for  pumping  Irrigating  water,  by  H.  A.  Stons . 

Beoord  of  Sow  at  current-meter  gaging  stations  during  the  frosen  season,  by  F.  H.  Tlllingbast. 

147.  Destructive  floods  in  United  States  in  1904,  by  E.  C.  Murphy  and  others.    1905. 

206  pp.,  18  pis.    15c. 

Contains  a  brief  account  of  "A  method  of  oompatlng  era8»4ecti0D  area  of  waterways,"  in. 
chiding  formulas  for  maiilinnni  discharge  and  area  of  cross  section. 

•150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Horton.    1906.    189 
pp.,  38  pb.    (See  Water-supply  Pi4>er  200.)    15c. 
Scope  indicated  by  title. 
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IM.  Field  mmy  of  «&ter,  by  M.  O.  Leighton.      1905.    77  pp.,  4  pis. 

rrlii  iiwii  mathods,  instnumnts,  and  nagents  und  In  datarminlng  tnrbldity,  oolor,  Inm, 
chloridBs,  and  hardiwa  in  OGimaotlon  with  the  studies  ot  the  quality  of  VBtar  lu  Tarioiu  parts 
at  tb*  United  Stetea. 

*I32.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 

Soope  indicated  by  title. 
lao.  Undeiground  water  papen,  1906;  M.  L.  Fuller,  geologist  in  charge.    1906. 
104  pp.,  1  pi. 

Oiras  aoeoont  oC  work  in  UOS;  Vsts  of  publications  relating  to  underground  watets,  and  con- 
tains tbe  tbUowlng  brief  reports  of  general  interest : 

.Slgnfflcanre  of  the  term  "artesian,"  by  Myrtinl..  Fuller. 

Representation  of  wells  and  springs  on  maps ,  by  Ifyron  L.  Fuller. 

Tatelamauntoffreewaterinthaearth'scnut, by  UyronL. Fuller.  ., 

UseofUnonsoelninthestudyofundergiound  waters,  by  R.  B.  Dole. 

Pnblems  of  water  oontamlnatlon,  by  Isaiah  Bowman. 

*IC2.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 

chaige  and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy  and 

others.     1906.     105  pp.,  4  pis.     15c. 
*1S3.  Bibliog:iaphic  review  and  index  of  underground-water  literature  published  in 

the  United  States  in  1906,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 

1906.    1.%  pp.    15c. 
Scope  Indicated  by  title. 
*I79.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 

Lyndibuig,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillatian,  tnatment  of  slop,  sooroes,  character,  and  cfiecta  of  effluents  on 

stnams;  discusses  fUtiatlon,  precipitation,  fermentation,  and  evaporation  methods  of  disposal 

of  wastes  without  pollution. 

*I8I>.  Torbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.  1906.  134 
pp.,  2  pis.    20c. 

Scope  Indicated  by  title. 

•l.«U5.  Investigations  on  the  purification  of  Boston  sewage,  •  ♦  •  with  a  history 
of  the  sewage-disposal  problem,  by  C.-E.  E.  Winslow  and  E.  B.  Phelps. 
1906.     163  pp.    25c. 

Diaonases  oompoaitlon,  disposal,  purification,  and  treatment  of  sewages  and  recent  tendendaa 
In  sewage-disposal  practice  in  England,  Germany,  and  the  United  States;  describes  oharncter 
of  crude  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks,  and  puii- 
Ikatlan  by  intermittent  atuid  filtration  and  In  beds  of  coarse  material;  gives  blbllogtsphy. 

*l;g6.  Stream  pollution  by  add-iron  wastes,  a  report  based  on  investigations  made  at 
Shdby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

Gives  history  of  pollution  by  add-iron  wastes  at  Shelby,  Ohio,  and  resulting  lltlgatioo;  dis- 
eiiaaes  effect  of  add-iron  liquors  on  sewage-purification  processes,  recovery  of  copperas  from  add- 
iron  wastes,  and  other  processes  for  removal  otidckling  liquor. 

*I87.  Determination  of  stream  flow  during  the  frozen  season,  by  11.  K.  Barrows  and 
R.E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  Indicated  by  title. 
•M9.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.    29  pp.,  2  pis. 

Describes  manuiscturs  of  strawlx)ard,  present  and  proposed  methods  of  disposal  of  waste 
Hquors,  laboratory  Investigations  of  predpltalion  and  sedimentation,  and  field  studies  of 
■mounts  and  character  of  water  used,  raw  material  and  finished  product,  and  nmniintri^«»i  to. 
tiatlon. 
*1M.  Pollution  of  niinois  and  Miasissippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  the  State  of  Illinoia 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.    1907.    369  pp., 
2  pis. 
Scope  indloited  by  ampUfleatlon  of  title. 
7134t^»-wsr  at 19 
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*200.  Weir  experiments,  coeffidente,  and  fonnulas,  revision  of  paper  No.  100,  by 
R.  E.  Horton.    1907.    195  pp.,  38  pis.    35c. 
Soopa  IndicBtsd  hy  tltl«. 

*226.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  poeeible  remedies, 
by  E.  B.  Phelps.     1909.    37  pp.,  1  pi.     10c. 

Degcribas  manuIactoTe  of  sulphite  pulp,  the  mste  liquors ,  and  threxperimaiital  work  leading 
to  suggestiona  as  to  methods  of  preventing  stream  pollution. 

*229.  The  disinfection  of  sewage  and  sewi^  filter  effluents,  with  a  chaptw  on  the 
putreacibility  and  stability  of  sewage  effluents,  by  E.  B.  Phelps.  1909.  -91 
pp.,  1  pi.    15c. 

Scope  Indicated  by  title. 

*234.  Papers  on  the  conservation  of  water  resources.    1909.    96  pp.,  2  pis.    15c. 

Contains  the  following  papers,  whose  soope  Is  Indicated  by  their  titles:  Distribution  ol  ralnlall 
by  Henry  Gannett;  Floods,  by  U.  O.  Lel^ton;  Developed  water  powers,  (ompUed under  tha 
direction  of  W.  it.  Bteuart,  with  discussion  by  U.  O .  Lel^ton;  Undeveloped  water  powers,  by 
it.  O.  Leigbton;  Irrigation,  by  F.  H.  Newell;  Underground  waters,  by  W.  C.  ICendenhall; 
denudation,  by  B.  B.  Dole  and  Herman  Stabler;  Control  of  oatofamant  areas,  by  H.  M.  Parker. 

*235.  The  purification  of  some  textile  and  other  factory  wastes,  by  Herman  Stabler 
and  G.  H.  Pratt.    1909.    76  pp.    10c. 

Discusses  waste  waters  from  wool  scouring,  bleaching  and  dyeing  cotton  yam,  bleachiiiK 
cottonpiecegoads.andmanufactureofoieomargarlne,  fertiliser,  and  glue.         =■ 

236.  The  quality  of  surface  waters  in  the  United  States,  Part  I,  AnfOyMS  of  waters 
east  of  the  one-hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  collection  of  samples,  methods  of  examination,  preparation  of  solutions,  accuracy 
ct  estimates,  and  expression  of  analytical  results. 

238.  The  public  titQity  of  water  powers  and  their  governmental  regulation,  by  Ren£ 
Tavemier  and  M.  O.  Leighton.    1910.    161  pp.    15c. 

Discusses  bydiaullc  power  andirrigation,  French,  Italian,  and  Swiss  legislaticn  relative  to  ths 
development  of  water  powers,  and  laws  proposed  in  the  French  Parliament;  reviews  work  of 
bureau  of  hydraulics  and  agricultural  Improvement  of  the  French  department  of  agrlculturo 
and  gives  r&umj  of  Federal  and  State  water-power  legislation  In  the  United  States. 

•255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.    1910.    58  pp.,  17  pis.    15c. 

Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  diflerent 

materials;  springs,  and  their  protection;  open  or  dug  deep  wells,  their  location,  yield,  relative 

cost,  protection,  and  safety;  advantages  and  disadvantages  of  cisterns  and  camUnation  well 

and  cisterns. 

"257.  Well-drilling  methods,  by  Isaiah  Bowman.     1911.    139  pp.,  4  pis.    15c. 

Discusses  amount,  distribution,  and  disposal  of  rainfall,  water-bearing  rocks,  amount  of  under 
ground  writer,  artesian  condltians,  and  oil  and  gas  bearing  formations;  gives  history  of  well- 
drilling  In  Asia,  Europe,  and  the  United  States;  describes  In  detail  the  various  methods  and  the 
machinery  used;  discusses  loss  of  tools  and  geologic  difficulties;  cantamination  of  well  waters 
and  methods  of  prevention;  tests  of  capacity  and  measurement  of  depth;  and  cost  of  sinking 
wells. 

•258.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Matson, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 
Contains  the  following  papers  (scope  indicated  by  titles)  of  general  intcnst: 
Drainage  by  weUs,  by  it.  L.  Fuller. 
Freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 
FoUution  of  underground  watei;s  in  llmestoae,  by  O.  C.  Matson. 
Protection  of  shallow  wells  In  sandy  deposits,  by  M.  Ij.  Fuller. 
Magnetic  wells,  by  M.  L.  Fuller. 

274.  Some  stream  waters  of  the  western  Unite<l  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.    15c. 

Describes  collection  of  samples,  plan  of  analytical  work  and  methods  of  analyses;  dlseuasas 
soap-consuming  power  of  waters,  water  softening,  boiler  waters,  and  water  for  iirigatlon;  gives 
results  of  analyses  of  waters  of  the  Rio  Orande  and  of  Pecos,  OalUnas,  and  Hondo  tlven. 
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*3I5.  flke  porificaition  of  public  vater  eruppliee,  by  6.  A.  Johnoon.    1913.    84  pp.,  8 
pla.    10c. 

Dteusses  gnnnd,  lake,  and  river  waters  as  public  supplies,  developmeat  of  waterworks 
tj^tata  In  the  Tlnlted  States,  water  oonsampUan,  and  typhoid  fever;  describes  methods  of 
ffltntkn  and  steriliBtlan  of  water,  and  municipal  water  snftwilng. 

334.  The  Ohio  Valley  flood  of  March-April,  1913  (including  comparuons  with  some 
earlier  floods),  by  A.  H.  Horton  and  H.  J.  Jackson.    1913.    96  pp.,  22  pis. 

aoc 

AlUmn^relaangapeetfleally  toflooda  In  the  OMo  Valley,  this  report  discusses  also  the  einses 
oClkiods  and  the  prenntian  of  damage  by  floods. 

'        337.  The  eBects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    76  pp.,  7  pla. 
15c 

Dlwiiiinm  methods  of  measmlng  the  winter  flow  otstnanu. 

*Ua.  CoDtribtitionB  to  the  hydrology  of  the  United  States,  1914.    N.  C.  Orover, 
duef  hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c. 

•(e)  A  method  of  determining  the  dally  disdurge  of  rivets  of  variable  slope,  by  IL  R.  Hall, 
W.E.  Hall,  and  C.H.Pleroe,  pp.  £3-06.    Soope  indicated  by  title. 

3S4.  Water  analyses  from  the  laboratoiy  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Conlainsanal;sasafwateisltomiivers,lakes,  wells,andsprlngsln  vaiious parts  of  the  United 
States,  indodlng  analyses  of  the  geyser  water  of  Yellowstone  Kational  Park,  hot  springs  In 
Montana,  brines  from  Death  Valley,  water  from  the  Oulf  of  Mexico,  and  mine  watersfrom 
Tennessee,  Michigan,  Missouri  and  Oklahoma,  Montana,  Colorado  and  TJtah,  Nevada  and 
Ailsopa,  and  OUHnmla 

3T1.  Eqnipntent  for  current-meter  gaging  stations,  by  G.  J.  Lyoo.    1915.    64  pp., 
37  pis.    20c. 

Describes  methods  of  Installing  antomatio  and  other  gages  and  ofconstructing  gage  wells, 
■iMltcn,  and  structures  for  making  discharge  measurements  and  artificial  oontrols. 

*37.>.  Canlzibntions  to  the  hydrology  of  the  United  States,  1915.    N.  G.  Giover,  chief 
hydiaulic  engineer.    1916.    181  pp.,  9  pis.    15c. 
Coatatns  three  papers  presented  at  the  oonference  of  engineers  of  the  watsneaoanns  bramsh 
in  Deeonber,  1914,  as  follows: 

*(e)  Belation  of  stream  gaging  to  thesdenoeothydiaallcs,  by  C.H.Fleroeand  B.W.Daven- 
port, pp.  77-84. 

(e)  A  method  of  correcting  river  discharge  for  a  ohanglng  stage,  by  B.  E.  Jones,  pp.  117-130 

(f)  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of  stream  flow,  by 
a  B.  Piene,  pp.  131-130. 

400.  Contributiops  to  the  hydrology  of  the  United  States,  1916.    X.  0.  Grover,  chie 
hydraulic  engineer. 

(a)  The  people's  interest  in  water-power  resources,  by  O.  O.  Smith,  pp.  1-9. 
*(,ti)  Themaasorement  ofsilt-ladenstreanu,  by  Raymond  C.  Fierce,  pp.  3»-51. 

(d)  AeaoTBcy  of  stream-flow  data,  by  N.  C.  Grover  and  J.  C.  Hoyt,  pp.  S3-S0. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur 
J.  Ellis.    1917.     59  pp.     10c. 

A  brief  p^ier  published  "merely  to  furnish  a  reply  to  the  numerous  inquiries  that  are  con- 
Unoallybelngreoelved  from  all  parts  of  the  country"  as  to  the  efficacy  of  the  divining  rod  for 
locating  underground  water. 

423.  Contributions  to  the  hydrology  (rf  the  United  States,  1917.    N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 

(e)  Hydraulic  oonvendan  tables  and  oonvenlent  equivalents,  pp.  71-04.    1917. 

427.  Bibliography  and  index  of  the  publications  of  the  United  States  Geological 
Survey  relating  to  ground  water,  by  O.  E.  Meinzer.    1918.    169  pp.,  1  pi. 

Tnchides  publications  prepared,  in  whole  or  port,  by  the  Oeologlcal  Surrey  that  treat  any 
pbaae  of  the  subject  of  ground  wsteror  any  subject  directly  applicable  to  ground  water.  Illus- 
ttated  by  map  showing  reports  that  cover  specific  areas  more  or  less  thoroughly. 
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AmnrAi.  xzpobts. 

•Fifth  Annvial  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell 
Director.    1885.    xxxvi,  469  pp.,  68  pis.    $2.25.    Contains: 

Tbe  requisite  and  qoalUyiiig  oondltions  of  artesian  wells,  by  T.  0.  Chamberlln,  pp.  125-173, 
pi.  a.    Scope  Indicated  by  tlUe. 

Twelfth  Annual  B«pcit  of  the  United  States  Geological  Siirvey ,  1890-91,  J.  W.'Powell, 
Director.  1891.  2  parts.  Part  11,  Irrigaticm,  zviii,  576  pp.,  93  pis.  92. 
Contains: 

•Irrigation  In  India,  byE.  If  .Wilson,  pp.  363-661,  pls.l07-l't6.    (See  Water-Supply  Paper  87.) 

Thirteenth  Annual  Beport  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Parts  II  and  III,  1893.)  3  parts.  -♦Part  III, 
Irrigation,  xi,  486  pp.,  77  pis.    (1.85.    Contains: 

*Amerlcan  irrigation  engineering,  by  H.  U.  Wilson,  pp.  101-349,  pis.  111-146.  Dlseoases  tbs 
economical  aspects  of  Irrigation,  alkaline  drainage,  silt,  and  sedimentation;  gives  brief  bistory  of 
legislation;  describes  perennial  canals  In  Idaho-CalUbmla,  Wyoming,  and  Arizona;  discusses 
water  storage  at  reservoirs  of  the  Callfomla  and  other  projects,  sabsnrboe  sources  of  supply, 
pumping  and  sublmgation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Directca-.  1893.  (Part  II,  1894.)  2  parts.  ♦Part  II,  Accompany- 
ing papers,  xx,  697  pp.,  73  pis.    $2.10.    Contains: 

*?78tnTal  mineral  waters  of  the  United  States,  by  A.  C.  Pesle,  i)p.  49-88,  pis.  3  and  4.  Dis- 
cusses the  origin  and  flow  of  mineral  springs,  the  source  of  mineralization,  thermal  springs,  the 
chemical  composition  and  analysis  of  spring  waters,  geographic  distribution,  and  the  utilization 
of  mineral  waters;  gives  a  list  of  American  mineral  spring  resorts;  contains  also  some  analyses. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7  vola. 
and  separate  case  for  maps  with  Part  Y.  ♦Part  II,  Papers  chiefly  of  a  theo- 
retic nature,  v,  958  pp.,  172  pla.    $2.65.    Contains: 

•Principles  and  conditions  of  the  movements  of  groond  water,  by  F .  H.  King,  pp.  59-294,  pis. 
6-16.  Discusses  the  amount  of  water  stored  in  sandstone,  In  soil,  and  in  other  rocks,  the  deptli 
to  which  ground  water  penetrates;  gravitational,  thermal,  and  capillary  movements  of  ground 
waters,  and  the  configuration  of  the  ground-water  surface;  gives  the  results  of  experimental 
investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medium  and  through  sands, 
sandstones,  and  silts;  discusses  results  obtained  by  other  investigators,  and  summarizes  results 
of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  the  growth  of  riven, 
rate  of  filtration  through  soil,  interference  of  wells,  etc. 

•Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  S.  Slichter,  pp.  295-3!>4,  pi. 
17.   Scopelndlcated  by  title. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-99,  Charlee 
D.  Walcott,  Director.  1899.  (Parts  11,  HI,  IV,  V,  and  VII,  1900.)  7  parts 
in  8  vols,  and  separate  case  for  nukps  with  Part  V.  ♦Part  IV,  Hydrograidiy, 
vii,  660  pp.,  75  pis.    $1.40.    Contains: 

•Bydrography  of  Kicaragua,  by  A.  F.  Davis,  pp.  S63-637,  pis.  04-75.  Describes  the  topo- 
graphic features  of  the  boundary,  the  Lake  Basin,  and  Rio  San  Jaun;  gives  a  brief  r^sum^  of  the 
botmdary  dispute;  discusses  rainfiill,  temperature,  and  relative  humidity,  evaporation,  resources 
and  prodactioDS,  the  ship-railway  and  canal  projects;  gives  the  bistory  of  the  investigations  by 
the  Canal  Commission,  and  results  of  measurements  on  the  Rio  Grande,  on  streams  tributary  to 
Lake  Kicaragua,  and  on  Rio  San  Jann  and  its  tributaries. 

Twenty-second  Annual  Report  of  the  United  States  Geological  Survey,  190O-1901, 
Charles  D.  Walcott,  Director.    1901.    (Parts  III  and  IV,  1902.)    4  parts. 
.  ♦Part  IV,  Hydrography,  690  pp.,  65  plfll    $2.20.    Contains: 

•Hydrography  of  the  American  Isthmus,  by  A.  P.  Davis,  pp.  507-630,  pis.  37-50.  Dcsctiba 
the  idiysiograptay,  temperature,  rainfall,  and  winds  of  Central  America;  discusses  the  hydrog- 
raphy <rf  the  meuagua  Canal  route  and  the  Panama  Canal  route;  gives  estimated  monthly  dis- 
charge of  many  of  the  streams,  and  ralnlkU  and  evaporation  tables  for  various  points. 
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PKORSSIOVAI.  PAPXXS. 

*iZ  Denudatioa  and  erosion  in  the  southern  Appalachian  region  and  the  Mononga- 
hela  basin,  by  L.  C.  Glenn.     1911.     137  pp.,  21  pis.     35c. 

Describes  the  relation  of  agrlcalture,  lumberlxig  mining,  and  power  deTelopmcsit  to  erosion 
and  denadatian,  and  the  nature,  effects,  and  remedies  of  annlon;  gives  details  of  conditions  in 
HoUon,  NoUchucky,  French  Broad,  Little  Tennessee,  and  Hiwassee  river  basins,  along  Ten- 
nosn  BiTcr  proper,  and  Jn  the  basins  of  the  Coosa-Alabama  sjrstem,  Cbattabooehee,  Savannah, 
Saluda,  Bnad,  Catawba,  TadUn,  New,  and  Monongahela  rivers. 

SO.  The  tnmsportation  of  debris  by  running  water,  by  G.  K.  GUbert,  based  on 
experimentsmade  with  the  aasiatance  of  E.  C.  Murphy.  1914.  263pp., Spls. 
70c. 

The  resnita  of  an  Investigation  which  was  carried  on  in  a  specially  equipped  laboratory  at 
Berkeley,  Cal.,  and  was  undertaken  for  the  purpose  of  learning  "the  laws  which  control  the 
moTsnent  of  bed  load,  and  specially  to  determine  how  the  quantity  of  load  is  related  to  the 
stream's  slope  and  disdiarjie  and  to  the  degree  of  comminution  of  the  debris." 

A  highly  technical  report. 

1(15.  Hydianlic  mining  debris  in  the  Sierra  Nevada,   by  G.  K.  Gilbert.    154  pp., 
34  pis.     1917. 

Presents  the  results  of  an  investigation  undertaken  by  the  United  States  Geological  Survey 
in  respoose  to  a  memorial  from  the  CaiUomia  Miners'  Association  asking  that  a  particular  study 
be  made  of  portions  of  the  Sacramento  and  San  Joaquin  valleys  affected  by  detritus  from  tor- 
rmtial  streams.  The  report  deals  largely  with  geologic  and  physiogtsphic  aspects  of  the  subject 
traces  the  physical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier  decades,  tbesimllar 
effects  which  certain  other  industries  induce  through  stimulation  of  the  erosion  of  the  soil,  and 
tbe  inOacDce  of  the  restriction  of  the  area  of  inundation  by  the  construction  of  levees.  Suggests 
eooperatkni  by  several  Interests  for  the  control  of  the  streams  now  carrying  heavy  loads  of  debris. 

BTTUjETIHB. 

*32.  lists  mod  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
■tody),  by  A.  C.  Peale.    1886.    235  pp. 

Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  br  as 
available. 

*Ui.  Sammiuy  of  the  controlling  factors  of  artesian  flows,  by  MyronL.  Fuller.    1908. 
44  pp.,  7  pis.     10c. 

Describes  underground  reservoirs,  the  sources  of  underground  waters,  the  confining  agents, 
the  primary  and  modifying  factors  of  artesian  circulation,  the  essential  and  modifying  factors  of 
artesian  flow,  and  typical  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.    1911. 
31  pp.     5c. 

Discusses  the  cxi^csslon  of  chemical  analyses,  the  chemical  character  of  water  and  the  proper- 
ties of  natural  water;  gives  a  classification  of  water  based  on  property  values  and  reacting  values, 
■nd  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from  the  results 
<rf  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formations,  silica  in  river 
water,  and  the  character  of  the  water  of  the  Mississippi  and  the  Great  Lakes  and  St.  Lawrence 
River  •■  indkatad  by  chemical  analyses. 
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INDEX  BY  AREAS  AND  SUBJECTS. 

{A—Aimaal  Report;  U-Uonogniph;  B— Bulletin;  P-tFroteeiicaal  Faptr,  W-Wata^SlIppIy  Paper; 

OF-OeoIoglefaUo.] 


Artedan  watere:  EsBential  conditions A5;  B  319;  W  67, 114 

BibUographies ' W  119, 120, 163, 416,  427 

Chemical  analyBes:  '  Methods  and  interpretations W  151, 236, 274, 364;  B  479 

Colorado:  Quality  of  waters W9 

Surface  waters A18,iv;  20,  v;  21,  iv;  W  74. 147, 162 

Underground  wateiB A 16,  ii; 

17,  ii;  21,  iv;  22,  iv;  M  27;  B  265, 298;  P32;  W 9, 57, 149, 184 

Conservation W  234, 400a;  P  72 

Debris  reports P  86, 105 

Denudation P  72 

Divining  rod W416 

Engineering  methods W  1, 

3, 8, 20, 41, 42, 43, 56, 64, 93, 94, 95, 110, 143, 146,  ISO,  180, 
187, 200, 257, 337, 346«,  371, 375o,  376«,  375/,  400c,  400<^  425c 

Floods W  96, 147, 162,  334 

Ice  measurements : W  187,  337 

India :  Irrigation A  12;  W  87 

Iowa:  Quality  of  waters W  236, 293 

Surface  waters W162,293;  GFISO 

Underground  waters B  298;  W  57, 114, 149, 293;  GF156 

Irrigation,  general A10,ii;  11,  ii;  12,  ii;  13,iii;  16, ii;  W  20, 22, 41, 42, 87, 93, 146 

Kansas:  Quality  of  waters W  236, 273 

Surface  waters W  6, 96, 147,  273 

Underground  waters A 16,  ii ; 

21,  iv;  22, iv;  B  264, 298;  P 32;  W57, 149, 258, 273;  G F 206 

Legal  aspects:  Surface  waters W 103, 162, 238 

Underground  waters W 122 

Mineral  springs:  Analyses A  14,  ii;  B  32 

Origin,  distribution,  etc A  14,  ii 

Lists B32;  W  114 

Minnesota:  Quality  of  waters W102,236 

Surface  waters W  162 

Underground  waters M  25;  B  298;  W  57, 102, 114, 149;  G  F  117 

Missouri:  Quality  of  waters,  etc W  195 

Surface  waters W  162, 195 

Undeiground  waters B  264, 298;  W  67, 102, 110, 114, 149, 195;  G  F  206 

Montana:  Quality  of  waters W  221, 274;  G  F  128 

Surface  waters A12,ii;  21,  v;  W221,274,367;  G  F  196 

Underground  waters  ...  B  298, 647;  W  57, 149, 221, 4006;  G  F  24, 65, 56, 128 
Motions  of  ground  waters A  19,  ii;  B  319;  W  67, 110, 140 

■  Many  of  the  reports  oaatain  brief  subject  MbUographles.   See  abstracts. 

<  itsay  analyses  of  river,  spring,  and  well  waters  are  scattered  through  publicatlDos  as  noted  in  abstracts. 
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KetaMfai:  Quality  of  water W  236 

Surface  watexB...  A19,iv;  W29,70,93,215,216,230;  P17,32;  GF87,88,156 

Uodezground  waters A  19,  iv; 

B  298;  P  17, 32;  W  12, 29, 70, 184, 215, 216, 4256;  G  F  85, 87, 88, 108, 166 

Xicuagna:  Surface  waters A20,Iv;  22,  iv 

Sf^thDakota:  Surface waten GF168,181- 

UndeigrDUiid  waters A17,ii; 

M  25;  B  298,675;  W  61, 93, 117, 146, 149;  G  F  117, 168, 181 

Fknuna:  Surface  waters A22,iv 

Mation:  By  indliBtrial  wastes W  179, 186, 189, 226, 235 

By  sewage W  72, 179, 194 

Laws  forbidding W  103, 152 

Indices  of W160 

Pn>fiI«B  of  rivers •. W  44, 367 

faaiation;  quality  of  waters;  pollution;  sewage  irrigation °. W3, 

22, 72, 103, 110, 113, 114, 145, 152, 160, 179, 186, 
186, 189,  194,  226,  229,  235,  236,  265,  258,  316 

Ssnge  diipoBi  and  purification W  3, 22, 72, 113, 185, 194, 229 

South  Dakota:  Quality  of  waters A18,iv;W274 

SuiCace  waters A  21,  iv; 

W  90, 147, 162, 274;  G  F  96, 97, 99, 100, 113, 114, 127, 128, 156, 165 

Undeiground  waters A  17,  ii; 

18,  iv;  21,  iv;  B  298, 575, 627;  P  32, 65;  W  34, 61, 90, 149, 227, 
428;  G  P  96,97,99,100,  107,  108,  113,  114,  127,  128,  156,  166 

Undeigioinid  watera:  Le^  aspect W 122 

Methods  of  utili2ation W  114, 265, 257 

Pollution W  110, 145, 160, 258 

^mdmin  papers W  1, 8, 20, 41, 42 

WyomiDg:  Quality  of  waters W274,4266 

Surface  waters... .  A  21,  iv;  W  70, 93, 274;  P  65;  G  F  127, 128, 141, 142, 150 

Underground  waters W  4256;  A  21,  iv; 

B  298,  364,  471a,  6216,  641t,  656;  W  70; 

P  32, 53, 65;  G  F  107, 127, 128, 141, 142, 150 

fdlowstame  National  Park:  Quality  of  waters 347,395 
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Agency  ditch,  Mont xn 

American  Fork,  Mont xi 

Apple  Creek,  N.  Dak xrv 

Badger  Creek,  Mont xi 

Batee.Creek,  Wyo xv 

Battle  Creek,  Mont xi 

Battle  Creek,  S.  Dak .'...  xi%- 

Bear  Creek',  Colo xvn 

Beaver  (Ladder)  Creek,  Kans xvn 

Beaver  Creek,  Mont xn 

Beaver  Creek,  S.  Dak xiv 

Beaverhead  Eiver,  Mont ix 

Belle  Fourche  River,  S.  Dak xiv 

Belt  Creek,  Mont x 

Big  Blue  Biver,  Nebr xvm 

BigCreek,Wyo xv 

Big  Gooee  Creek.    See  Goose  Creek . 

Bighole  Biver,  Mont x 

Big  Horn  River,  Mont.-Wyo xn 

Big  Muddy  Creek,  Mont xn 

Big  Pipestone  Creek,  Mont x 

Big  Sioux  River,  S.  Dak xrv 

Big  Thompson  Creek,  Colo xvn 

Big  Timber  Creek,  Mont xn 

Big  Timber  Creek,   South  Fork, 

Mont xn 

Birch  Creek,  Mont xi 

Birdwood  Creek,  Nebr xvi 

Blackleaf  Creek,  Mont xi 

Blue  River,  Kans xvm 

Blue  River,  Big,  Niebr xvm 

Blue  River,  Little,  Nebr xvm 

Boulder  Creek,  Colo xvn 

Boulder  Creek,  South,  Colo xvn 

Boulder  River,  Mont xn 

Boulder  River,  East  Fork,  Mont. .  xn 

Boulder  River,  West  Fork,  Mont. .  xn 

Boxelder  Creek,  Mont xi 

Boxelder  Creek,  S.  Dak xiv 

Boxelder  Creek,  Wyo xv 

Brush  Creek,  Wyo xv 

Bull  Lake  Creek,  Wyo xm 

Cache  la  Poudie  Biver,  Colo xvn 

Canadian  River,  Colo xv 

Cannonball  River,  N.  Dak xiv 

XI 


Canyon  Creek,  Wyo XV 

Checkerboard  Creek,  Mont xi 

Cheyenne  River,  S.  Dak xiv 

Chugwater  Creek,  Wyo xv 

Clark  Fork,  Mont xn 

Clear  Creek,  Colo xvn 

Clear  Creek,  Wyo xm 

Community  canal,  Colo xvn 

Cook  canal,  Mont xi 

Corbin-Moree  ditch,  S.  Dak xvi 

Coljtonwood  Creek,  Wyo xvi 

Cow  Creek,  Wyo xv 

Crow  Creek,  Mont x 

Crow  Creek,  S.  Dak xiv 

Crow  Creek,  Middle  Fork,  Wyo. . .  xvn 

Ctown  Butte  canal,  Mont x 

Cniez  ditch,  Wyo xm 

Cut  Bank  Creek,  Mont xi 

Deadman  Creek,  Mont x 

Dearborn  River,  Mont x 

Deep  Creek,  Mont,  (tributary  to 

MariasRiver) xi 

Deep  Creek,  Mont,  (tributary  to 

Missouri  Biver) x 

Deep  Creek,  Wyo xv 

Deer  Creek,  Wyo xv 

Dinwoody  Creek,  Wyo xn 

Douglas  Creek,  Wyo xv 

Dry  Fork  of  Marias  River •  xi 

Dry  Creek,  Wyo xm 

Duck  Lake  Creek,  Colo xvi 

Dupuyer  Creek,  Mont xr 

Elk  Creek,  S.  Dak xrv 

Elkhom  River,  Nebr xvn 

Encampment  River,  Wyo xv 

Falls  Creek,  Mont x 

Flatwillow  Creek,  Mont xi 

Floweree  Big  can&l,  Mont x 

Ford  Creek,  Mont i 

Fort  Belknap  canal,  Mont xi 

French  Credc,  Wyo xv 

Frenchman  Creek,  Nebr xvn 

Gallatin  River,  Mont z 

Gasconade  River,  Mo xvm 

Gasconade  River,  Finey  Fork,  Mo.  xvm 
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Genera  Creek,  Colo xvi 

Gibbon  River,  Mont.! X 

G-.vee  Creek,  Colo xvi 

Gooae  Creek,  Wyo xm 

Goose  Creek,  Little,  Wyo xni 

Gnod  River.  S.  Dak xiv 

Gnod  River.  North  Fork,  N.  Dak.  xnr 

Gieybull  River,  Wyo xm 

Grixxly  Creek,  Colo xrv 

Grizzly  Creek,  little.  Colo xv 

Eaody  ditch,  Colo xvn 

Hariem  omal,  Mont xn 

Hat  Cteek,  S.  Dak xiv 

Bovt  River,  N.  Dak xiv 

Highvood  Cteek,  Mont x 

Horn  River,  Little,  Mont xm 

Bone  Creek,  Wyo.  (tributary  to 

Big  Ham  River) xn 

Hotse  Creek,  Wyo.  (tributary  to 

Platte  River) xv,  xvi 

HofseBhoe  Creek,  Wyo xvi 

Indian  Creek,  S.  Dak xrv 

Jack  Creek,  Wyo xv 

James  Rivo',  N.  Dak xrv 

JedfeBson  Creek,  Colo xvi 

Jefferson  River,  Mont ix 

Judith  River,  Mont zi 

KansKs  River,  Kane xvn 

Knife  Rivw,  N.  Dak xm 

Ladder  Creek,  Kana.    See  Beaver 

Creek xvn 

La  Bonte  Creek,  Wyo ivi 

La  Prele  Creek,  Wyo xv 

Laramie  River,  Colo.-Wyo iv 

Laramie  River,  Little,  Wyo xv 

Lanmie  River,  North,  Wyo xv 

Lebo  Creek,  Mont xi 

Little  Horn  River,  Mont xm 

Little  Blue  River,  Nebr xvm 

Little  Goose  Creek,  Wyo xm 

Little  Grizzly  Creek,  Colo xv 

Little  Laramie  Biver,  Wyo xv 

Little  Medicine  Bow  River,  Wyo.  iv 
Little  Missouri  Biver,  Mont.,  N. 

Dak.,  S.  Dak xm 

Little  Piney  Creek,  Mo xvm 

Little  Popo  Agie  River,  Wyo xm 

Little  PMcnpine  CieA,  Mont zn 

Little  Prickly  Pew  Creek,  Mont. .  x 

Little  South  Platte  River,  Colo.,  zvi 

Little  Whitetail  Creek,  Mont Z 

little  Wind  River,  Wyo zra 

Little  Wind   Biver,  North  Fork, 

Wyo xm 
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Lodge  Creek,  Mont xi 

Lodg^iasB  Creek.  Mont xm 

Lost  Horse  Creek,  Mont x 

Loup  Biver,  Nebr xvn 

Loup  Biver,  Middle,  Nebr xvn 

Loup  Biver,  North,  Nebr xvn 

Lump  Gulch  Creek,  Mont x 

Mclntyre  Creek,  Colo xv 

Madison  Biver,  Mont x 

Marais    des    Cygnes.    See    Osage 

Biver xvm 

Marias  Biver,  Mont xi 

Maish  Creek,  Mont x 

Matheson  canal,  Mont xi 

Meadow  Creek,  Wyo xn 

Medidne  Bow  Biver  Wyo xv 

Medicine  Bow  River,  Little,  Wyo.  xv 
Michigan  Creek,  Colo,  (tributary  to 

North  Platte) xv 

Michigan  Creek,  Colo,  (tributary  to 

SouthPlatte) xvi 

Middle  Creek,  Mont x 

Middle  Fork  of  Crow  Creek,  Wyo . .  x  vii 

Middle  Loup  River  Nebr xvn 

Milk  River,  Mont xi 

Milk  River,  North  Fork,  Mont. . .  xi 

Milk  Biver,  South  Fork,  Mont. . .  xi 
Missouri  Biver,  Mont.,  N.  Dak., 

Mo .• IX 

Missouri    Biver,     Little,    Mont.. 

N.  Dak.,  S.  Dak xin 

Moreau  Biver.    See  Owl  Biver. . .  xiv 

Muddy  Creek,  Mont xi 

Muddy  Creek,  Big,  Mont *  xn 

Muddy  Creek,  Wyo xv 

Muddy  Bivo*,  N.  Dak xm 

Mullen  Creek,  Wyo xv 

Muakiat  Creek,  Mont x 

Musselahell  River,  Mont .xi 

MuaselBhell    Biver,    North    Fork, 

Mont XI 

Muaselahell    Biver,    South    Fork. 

Mont XI 

Niobrara  Biver,  Nebr xiv 

North  Laramie  Biver,  Wyo xv 

North  Loup  Biver,  Nebr xvn 

North  Platte  River,  Colo.-Nebr.- 

Wyo XIV,  XV 

North  Platte,  Middle  Fork,  Colo. .  xv 
North  Platte  Biver,  North  Fork, 

Colo XV 

North  Platte  Biver,  Roaring  Fork, 

Colo XV 
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North  Spring  Creek,  Wyo xv 

No  Wood  Creek,  Wyo xm 

Oaage  River,  Kane xvra 

Owl  Creek,  S.  Dak xr^ 

OwlCreek,  Wyo xni 

Owl  (Moreau)  River,  8.  Dak xtv 

Painted  Wooda  Creek,  X.  Dak xin 

Paintrock  Creek,  Wyo xin 

Paradifle  Valley  canal,  Mont xn 

PaaB  Creek,  Wyo xv 

Paaaamari  River,  Mont x 

Piney  Creek,  Wyo xm 

Piney  Creek,  Little,  Mo xvm 

Piney   Pork   (Big  Piney   Creek  i, 

Gfloconade  River,  Mo xvm 

Pipestone  Creek,  Big,  Mont x 

Platte  River,  Nebr xv 

Platte  River,  North,  Colo.-Xebr.- 

Wyo xrv',  xv 

Platte  River,  North,  North  Fork, 

Colo XV 

Platte  River,  North,  Roaring  Fork. 

Colo XV 

Platte  River,  South,  Colo.,  Nebr. .  xvi 
Platte  River,  South,  Middle  Fork, 

Colo XVI 

Platte  River,  South,  North  Fork, 

Colo XVI 

Poplar  River,  Mont xii 

Popo  Agie  River,  Wyo xra 

Popo  Agie  River,  Little,  Wyo xra 

Porcupine  Creek,  Mont xn 

Porcupine  Creek,  Little,  Mont xu 

Powder  River,  Middle  Fork,  Wyo.  xni 

Powder  River,  North  Fork,  Wyo. .  xm 

Powder  River,  South  Fork,  Wyo. .  xin 

Prairie  Dog  ditch,  Wyo xni 

Prickly  Pear  Creek,  Mont X 

Prickly  Pear  Creek,  Little,  Mont. .  x 

Pryor  Creek,  Mont xn 

Rapid  Creek,  S.  Dak xiv 

Red  Creek,  Wyo xii 

Red  Deer  Lake,  Nebr xiv 

Red  Rock  Creek,  Mont x 

Redwater  ditch,  S.  Dak xiv 

Redwater  River,  S.  Dak xrv 

Republican  River,  Nebr.-ELans. . .  xvii 
Republican   River,    North    Fork, 

Nebr xvu 

Republican   River,    South   Fork, 

Nebr. xvn 

Reaer  ditch,  Mont. xi 


Roaring    Fork    of.  North    Platte 

River,  Colo. x"v 

Red  Rock  Creek,  Mont. tx 

Rock  Creek,  Colo. xvi 

Rock  Creek,  Mont. xn 

Rock  Creek,  Wyo xv 

Rock  Creek  canal,  Mont xn 

Rock  River,  Minn xrv 

Roeebad  River,  Mont xn 

RottengEMB  Creek,  Mont. xm 

Ruby   Creek,    Mont.    See   Pasea- 

mari  River. 

Sage  Creek,  Wyo xv 

St.  Lawrence  Creek,  Wyo xm 

St.  Vrain  Creek,  Colo xvir 

Saline  River,  Eans. xvii 

Sand  Creek,  Wyo xv 

Scott  Gomer  Creek,  Colo x vi 

Sevenmile  Creek,  Mont x. 

Shell  Creek,  Wyo xm 

Shoehone  River,  Wyo xm 

ShoEhone  River,  South  Fork,  Wyo .  xm 

Sibylee  Creek,  Wyo xv 

Sioux  River,  Big,  S.  Dak xnr 

Smelter  Creek,  Colo xvi 

Smith  Creek,  Mont. x 

Smith  River,  Mont. x 

Smoky  HiU  River,  Kans xvn 

Soap  Creek,  Mont. xm 

Solomon  River,  Elans. xvn 

South  Boulder  Creek,  Colo xvn 

South  Platte  River,  Colo.,  Nebr. .  xvi 

South  Platte  River,  Little,  Colo. .  xvi 
South  Platte  River,  Middle  Fork, 

Colo xvi 

South  Platte  River,  North  Fork, 

Colo XVI 

Spearfish  Creek,  S.  Dak xiv 

Spring  Creek,  Mont ii 

Spring  Creek,  8.  Dak xrv 

Spring  Creek,  Wyo xv 

Spring  Creek,  North,  Wyo xv 

Stillwater  River,  Mont. xn 

Stm  River,  Mont x 

Sun  River  canals,  Mont x 

Sun  River,  North  Fork,  Mont. x 

Sun  River,  South  Fork,  Mont x 

Sun  River,  South  Fork  of  North 

Fork,  Mont x 

SweetgrasB  Creek,  Mont zn 

Sweetwater  River,  Wyo xv 

Tarryhall  Creek,  Colo. xvi 
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Tofflile  Creek,  Mont. x 

Tendeep  Creek,  Wyo xin 

Teton  River,  Mont. x 

TboaipKm  Creek,  Big,  Colo xvn 

Timber  Creek,  Big,  Mont xn 

Timber  Cieek,    Big,  South  Fork, 

Uont. xn 

Traigne  River,  Wyo xm 

Treat  Creek,  Wyo xm 

TnrtleCteek,  N.  Dak xm 

Tvo  Medicine  River,  Mont. xi 

Wtgon  Homid  Creek,  Wyo iv 

Wann  Spiii^  Creek,  Wyo xn 

West  Fork  ditdi,  Mont xi 

WUte  River,  Nebr.,  S.  Dak xrr 

Vkite  River,  South  Fork,  8.  Dak.  xnr 

^niitetail  Greek,  Mont x 

WUtetail  Greek,  little,  Mont. x 


Pact. 
Willow  Creek,  Mont.  (Marias  River 

basin) xi 

Willow  Creek,  Mont.  (Sun  River 

basin) x 

Willow  Creek,  Wyo.  (Yellowstone 

River  basin) xn 

Wind  River,  Wyo xii 

Wind  River,  little,  Wyo xm 

Wind  River,  Little,  South  Fork, 

Wyo xm 

Wind  River,  little.  North  Fork, 

Wyo xm 

Winter-Anderson  canal,  Mont xi 

Wolf  Creek,  Mont xn 

Wolf  Point  ditch,  Mont xn 

Woodbine  Creek,  Mont xn 

Wood  River,  Wyo xm 

YeUowstone  River,  Wyo.,  Mont. . .  xn 
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SURFACE  WATER  SUPPLY  OF  THE  LOWER  MISSIS- 
SIPPI RIVER  BASIN,  1916. 


AUTHORIZATION  AND  SCOPE  OF  WORK. 

lliis  Tolume  is  oae  of  a  series  of  14  reports  presenting  results  of 
iDMgnrements  of  flow  made  on  streams  in  the  United  States  during 
the  jear  ending  September  30,  1916. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  imder  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394),  which  contains  the  following  paragraph: 

fvniiei.  That  this  officer  [the  Director]  ahall  have  the  direction  of  the  Geological 
Sirrey  and  the  clftssifiaition  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  reeources,  and  i»oducta  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
Titer  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  wafer  supply  of  the  United  States,  and 
fat  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  ptepan* 
tMi  of  tqMits  upon  the  best  methods  oi  utiUsing  the  water  resources. 

Armudl  appropriatwiu  for  theji*eal  year*  ending  June  SO,  1895-1917. 

1896 $12,600 

1898 20,000 

1897  to  1900,  inclusive 60, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200,000 

1907 180,000 

1906  to  1910,  inclusive 100,000 

1911  to  1917,  inclusive ^ 150,000 

In  the  execution  of  the  work  many  private  and  State  oi^anizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collect- 
ing data.  Acknowledgements  for  cooperation  of  the  first  kind  are 
mule  in  connection  with  the  description  of  each  station  affected; 
cooperation  of  the  second  kind  is  acknowledged  on  page  11. 

Measurements  of  stream  flow  have  been  made  at  about  4,100  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the 
Hnraiian  Islands.  In  July,  1916, 1,290  gaging  stations  were  being 
muntained  by  the  Survey  and  the  cooperating  oi^anizations.  Many 
ouMeDaneous  discharge  measurements  were  made  at  other  points. 
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In  connection  with  this  work  data  were  also  collected  in  regard 
to  precipitation,  eTaporation,  storage  reservoirs,  river  profiles,  and 
water  power  in  many  sections  of  the  countrj  and  will  be  mado 
available  in  the  regular  water-supply  papers  from  time  to  time. 
Information  in  regard  to  publications  relating  to  water  resources  is 
presented  in  the  appendix-  to  this  report. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  lias  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups— ^(1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second- 
feet  per  square  mile,  and  (2)  those  that  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  acre-feet,  and  millions  of 
ciabic  feet.  The  principal  terms  used  in  this  series  of  reports  are 
second-feet,  second-feet  per  square  mile,  run-off  in  inches,  acre-feet, 
and  millions  of  cubic  feet.    They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second." 
A  second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangular  cross-section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (pp.  7-9). 

"Second-feet  per  square  mile"  is  the  average  niunber  of  cubic 
feet  of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  depths  in  inches"  is  the  depth  to  Which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
uniformly  distributed  on  the  surface.  It  is  used  for  comparing  run- 
off with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

An  "acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

"Millions  of  cubic  feet"  is  appUed  to  quantities  of  water  stored  in 
reservoirs,  most  frequently  in  connection  with  studies  of  flood 
control. 

The  following  terms  not  in  common  use  are  here  defined: 

"Stage-discharge  relation,"  an  abbreviation  for  the  term  "rela- 
tion of  gage  height  to  discharge.". 

"Control,"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determine  the  stage-discharge  relation 
at  the  gage.  It  should  be  noted  that  the  control  may  not  be  the 
same  section  or  sections  at  all  stages. 
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Hie  "point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river 
woald  fall  if  there  were  no  flow. 

CONVENIENT  EQUTVAIiENTS. 

Hie  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations : 


TMe/or  eonvertmg  ditehargt  tn 


»qvare  mUe  into  run-off  in  depth  in  inatet 
area. 


DbdbHC6 

(ncoDd-lMt 

RmHtfl  (depth  in  Inchw). 

••-ar 

Iday. 

28da7L 

20  dl^ 

SOdsya. 

31  days. 

Ol 08710 
-.07438 
.111S7 
.14S7S 
.185W 
.22314 
■  26033 
.20752 
.33471 

LOU 
2L083 
3.124 
4.16S 
t.207 
&2i8 
7.280 
8.331 
«l373 

1.070 
2:157 
3.23S 
4.314 
S.3t3 
<l471 
7.560 
aS28 
9.707 

Liie 

2.231 
3.347 
4.403 
5.578 
&604 
7.810 
&t26 
ia041 

LUt 
2.306 
3.450 
4.613 
5.784 
&»17 
&070 
0:223 
10.378 

-For  part  of  a  month  multiply  the  niiH>ff  lot  1  day  by  the  numtxr  of  daya. 

Table  fc^  eonvertmg  disdutrge  in  leeond-feet  into  runoff  in  aer^ftu. 


DisdiMm 

Runofr  (acre-Ieet). 

Iday. 

28  daya. 

29  days. 

30  daya. 

31  daya. 

1.083 
3.007 
5.950 
7.934 
9:917 
11.90 
13.88 
16.87 
17.86 

55.54 
111.1 
166:0 
223.1 
277.7 
333.2 
388.8 
444.3 
499:8 

67.62 
115.0 
172.6 
23ai 
287.6 
345.1 
402.6 
46a2 
617.7 

60.60 
110.0 
178:6 
238.0 
207.5 
367.0 
4I&5 
47610 
636.6 

61.40 
123.0 
184.6 
346lO 
307.4 
3689 
43a4 
491.9 
653.4 

■Cotx. — Far  part  of  a  month  mnltiply  the  itm.off  for  I  day  by  the  nmnber  of  daya. 
TMefoT  eonverUng  dttdtarge  in  teoond-feet  into  run-off  in  milliont  of  eubie/eet. 


DlMtern 

(aaeond- 

fcrt). 

Runoff  (milUona  of  cubic  feet). 

Iday. 

28  daya. 

29  daya. 

30  days. 

31  daya. 

0:0864 
.1728 
.2502 
.3450 
.4330 
.6184 
.6018 
.0912 
.7778 

2:419 
4.  SIS 
7.257 
9.676 
UIO 
14.51 
16.93 
ia.35 
21.77 

&506 
6.012 
7.618 

iao2 

12:63 
16.04 
17.64 
3a  06 
22.66 

2.502 
6.184 
7.776 
ia37 
12.96 
15.55 
18.14 
2a  74 
23.33 

2.878 
5.356 
&a34 
10  71 
13.30 
10.07 
18.75 
21.42 
M.10 

if0fm.^yor  P<u^  ^^  <^  xnontti  iiuilU{d7  the  niiK»fl  for  1  day  by  the  number  of  daya. 
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•    Table/or  converting  ditc/targe  in  second-feet  into  run-off  in  milliont  ofgaUont. 


Dlscbarge 

(second) 

teet). 

Run-Off  (mllUons  of  gaUons). 

Iday. 

28dB7s. 

29  days. 

30  days. 

31  days. 

1 

a  6463 

\.va 

1.<B» 
2.585 
8.233 
8.878 
4.S24 
5.171 
5.817 

laio 

86.20 
54.30 
72.40 

gaso 

10&6 
126.7 
144.8 
162.0 

18.74 
37.48 
66.23 
74.96 
93.70 
112.4 
131.3 
149.9 
168.7 

19.39 
38.78 
68.17 
77.56 
96^95 
116.3 
135.7 
155.1 
174.5 

2a  04 
4a  08 
6ai2 
80.16 

ioa2 

130l3 

14a  3 

16a  3 
I8a4 

J 

3 

4 

S 

6     

7 

g 

t 

Nor.— For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 

Table  for  converting  velocity  in/eel  per  lecond  into  velocity  tn  milet  per  hour. 

[1  foot  per  second-  0.681818  mile  per  hour,  or  two-thirds  mile  per  hour,  very  nearly;  I  mile  per  hour— 1.46 
feet  per  second.    In  computing  the  table  the  values  0.68183  and  1.4667  were  used.J 


Feet  per  second 

Milos  per  hour  for  tentiis  of  foot  per  second. 

(units). 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

aooo 

.682 
1.36 
3.05 
Z73 
3.41 
4.09 
4.77 
&45 
a  14 

a068 
.750 
1.43 
3.11 
2.80 
3.48 
4.16 
4.84 
&52 
6.20 

a  138 

.818 
1.50 
2.18 
2.86 
3.55 
4.23 
4.91 
6.59 
6.27 

a20s 

.886 
1.57 
2.25 
2.93 
3.61 
4.30 
4.98 
&66 
6.34 

a373 
.995 
1.64. 
2.32 
3.00 
3.68 
4.36 
6l05 
6.73 
eL41 

a  341 
1.02 
1.70 
2.39 

ao7 

3.75 
4.43 
5.11 
6.80 
&48 

a4a9 

L09 
1.77 
X45 
3.14 

3.82 
4.50 
5.18 

5.  86 
6.55 

a  477 

1.16 

1.84 

2.!a 

3.20 

3.89 

4.57 

6.25 

6.93 

6.61 

a  545 

1.23 

L91 

3.59 

3.27 

3.95 

4.64 

6.32 

6.00 

6l68 

a  614 

1            

1.30 

3 

1.98 

a         

3.66 

4               

3.34 

5 

4.03 

6 

4.70 

7           

6i3B 

8 

6.07 

9 

6.75 

1  second-foot  equals  40  California  miner's  inches  (lav  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  aecond-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (365  days)  covers  1  square  mile  1.131  feet,  or  13.572  inches 
deep. 

1  second-foot  for  one  year  (365  days)  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-  inch  per  hour. 

1  second-foot  for  one  year  (365  days)  equals  724  acre-feet. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 
day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  CJalifomia  miner's  inches  for  one  day  equals  4.96  acie-feet. 

100  Colorado  miner's  inchee  equals  2.60  second-feet. 

100  Colorado  miner's  inchee  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-foot. 
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100  United  States  gallona  ■pet  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  galloiu  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  6,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

I  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometera. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.6  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  fiilling  8.80  feet. 

l\  horsepower  equals  about  1  kilowatt. 

_,,,,,  , ,         Second-feetXfall  in  feet         .    , 

To  calculate  water  power  quckly: j-r ^met  horsepower  on 

water  wheel  realizing  80  per  cent  of  theoretical  power. 

EXPI.ANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1,  1915,  and  ending  September  30,  1916.  At  the  1st  of  January,  in 
most  parts  of  the  United  States  much  of  the  precipitation  in  the 
preceding  three  months  is  stored  as  ground  water,  in  the  form  of 
snow  or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water 
pass^  off  in  the  streams  during  the  spring  bread-up;  at  the  end  of 
September,  on  the  otiier  hand,  the  only  stored  water  available  for 
run-off  is  possibly  a  small  quantity  in  the  ground ;  therefore  the  run- 
off for  the  year  beginning  October  1  is  practically  all  derived  from 
precipitation  within  that  year. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  from 
direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder  that 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of  dis- 
charge are  made  with  a  current  meter  by  the  general  methods  out- 
lined in  standard  textbooks  on  the  measurement  of  river  discharge. 
(See  Pis.  I  and  II.) 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  dischaige  for  any  stage,  and  these  rating  tables,  when  applied 
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to  the  gage  heights,  give  the  daily  discharge,  from  which  the  monthly 
and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
tliis  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  dischai^e  and  run-off. 

If  the  base  data  are  insufficient  to  determine  the  duly  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measurements 
are  pubUshed. 

The  description  of  the  station  gives,  in  addition  to  statements 
r^arding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  shifting  of  channel,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximum  and  minimum 
recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives  the  discharge  in  second-feet 
corresponding  to  the  mean  of  the  gage  heights  read  each  day.  At 
stations  on  streams  subject  to  sudden  or  rapid  diurnal  fluctuation 
the  discharge  obtained  from  the  rating  table  and  the  mean  daily 
gage  height  may  not  be  the  true  mean  discharge  lor  the  day.  If  such 
stations  are  equipped  with  water-stage  recorders  the  mean  daily  dis- 
charge may  be  obtained  by  weighting  discharge  for  parts  of  the  day. 

In  the  table  of  monthly  discharge  the  column  headed  "  Maximtmi " 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not  indi- 
cate correctly  the  stage  when  the  water  siuface  was  at  crest  height 
and  the  corresponding  dischai^e  was  consequently  larger  than  given 
in  the  maximum  column.  Likewise,  in  the  column  headed  "Mini- 
mum," the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
gage  height  was  lowest.  The  column  headed  "Mean"  is  the  average 
flow  in  cubic  feet  for  each  second  during  the  month.  On  this  average 
flow  computations  recorded  in  the  remaining  columns,  which  are 
defined  on  page  d,  are  based. 

ACCURACY  OF  FIELD  DATA  AND  COMPUTED  RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanency  of  the  stage-discharge  relation  and  (2)  on  the  accuracy 
of  observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

A  paragraph  in  the  description  of  the  station  or  footnotes  added 
to  the  tables  gives  information  regardii^  the  (1)  permanence  of  the 
Btage-dischai^e  relation,  (2)  precision  with  which  the  discharge  rating 
curve  is  defined,  (3)  refinement  of  gage  readings,  (4)  frequency  of 
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gage  readings,  and  (5)  methods  of  applying  daily  gage  heights  to  the 
rating  table  to  obtain  the  daily  discharge.' 

For  the  rating  curves  "well  defined"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "poorly  defined,"  within  15  to  25  per  cent. 
These  notes  are  very  general  and  are  based  on  the  plotting  of  the 
iodividual  measurements  with  reference  to  the  mean  rating  ciu^e. 

The  monthly  means  for  any  station  may  represent  with  high 
accuracy  the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  non- 
contributing  districts  in  the  measured  drainage  area,  by  Jack  of 
information  concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  the  river  above  the  station.  "Second-feet  per  square  mile" 
and  "run-off  (depth  in  inches)"  are  therefore  not  computed  if  such 
errors  appear  probable.  The  computations  are  also  omitted  for 
stations  on  streams  draining  areas  in  which  the  annual  rainfall  is 
less  than  20  inches.  AU  figures  representing  "  second-feet  per  square 
mile"  and  "run-off  (depth  in  inches)"  previously  published  by  the 
survey  shoiild  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  dischai^e  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 

COOPERATION. 

In  Colorado  the  State  engineer  paid  the  observers  on  Arkansas 
River  at  Granite  and  Salida.  The  United  States  Forest  Service  fur- 
nished readings  on  South  Fork  of  Arkansas  River  and  Poncha  Creek 
at  Poncha,  and  winter  readings  on  East  Fork  of  Arkansas  River  and 
Tennessee  Fork  near  Leadville. 

The  Arkansas  Valley  Railway,  Light  &  Power  Co.  furnished  com- 
plete records  for  West  Beaver  Creek  near  Victor. 

Mr.  B.  B.  McReynolds,  superintendent  of  the  water  department, 
Colorado  Springs,  furnished  records  of  flow  of  streams  in  the  Pikes 
Peak  region. 

The  United  States  Reclamation  Service  paid  for  the  maintenance 
of  the  stations  on  Medicine  Bluff  Creek  near  Lawton,  Okla.,  and  Lit- 
tle Medicine  Bluff  Creek  near  Lawton,  Okla.,  and  at  the  Evaporation 
station  in  Lawton  Reservoir,  Okla. 

■  For  »  mors  detailed  diacnasion  of  the  accuracy  ot  stream-flow  data,  see  Orover,  N.  C,  and  Hoyt,  J.  C, 
Accuracy  ol  stream-flow  data:  U.  8.  Oeol.  Surrey  Water-Supply  Paper  400,  pp.  S3-68, 1916. 
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DIVISION  OF  WORK. 

The  data  were  collected  and  prepared  for  publication  under  the 
direction  of  Robert  Follansbee,  by  W.  R.  King,  T.  J.  Watkins,  H.  W. 
Fear,  P.  V.  Hodges,  H.  K.  Smitb,  and  J.  H.  Baily. 

The  manuscript  was  reviewed  by  H.  J.  Dean. 

GAOING-STATION  RECORDS. 

ABKANSAS  BIVEB  BASIN. 
■AST  TOBK  0?  AKKAWBAB  HlVXa  VXAX  I,Kia>TILLI,  OOLO. 

Location. — In  sec.  16,  T.  9  S.,  R.  80  W.,  at  highway  bridge  about  200  yaida  above 
moufh  of  Tennessee  Fork,  3  milee  northwest  of  Leadville,  in  Lake  County. 

DuAiNAok  ASEA. — 62  square  milee  (measured  on  topographic  map). 

Recoeds  AVAII.ABIJB.— April  25  to  August  31,  1890;  June  18  to  September  29, 1903; 
June  5, 1911,  to  September  30, 1916. 

Gage. — ^Vertical  staff  on  left  bridge  abutment,  near  upstream  end;  read  by  Fred 
Coquoz.    No  known  relation  between  present  gage  and  gages  used  prior  to  1911. 

DiscHABOs  MEASUREMENTS. — Made  from  bridge  or  by  wading. 

Channel  and  contbol. — Channel  composed  of  coarse  gravel  and  small  boulders. 
Control  30  feet  downstream  from  gage;  practically  permanent.  Banks  low  and 
subject  to  overflow  at  extremely  high  water. 

Extbemes  of  dischabob. — Maximum  stage  recorded  during  year,  1.3  feet  June  12 
(dischaige,  328  second-feet);  minimum  discharge  recorded,  7  seoond-feet  April 
3  and  14;  actual  miniirmm  may  have  occurred  during  winter  months  when  obser- 
vations are  discontinued. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
diuing  winter  months. 

Dtvebsions. — The  Leadville  Water  Co.  makes  a  continuous  diversion  of  2  second-feet 
from  the  East  Fork  above  the  station.  During  the  winter  months  this  diversion 
may  be  increased  to  3  second-feet. 

Rbouiation.— None. 

AccuBACT. — Stage-discbaige  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  well  defined  between  10  and  250  second-feet.  Gage  read 
to  quarter-tenths  twice  daily.  Owing  to  high  altitude  of  drainage  area  (9,700 
feet),  alternate  melting  and  freezing  at  certain  seasons  probably  causes  consider- 
able diurnal  fluctuation,  and  mean  daily  gage  heights  based  on  morning  and 
evening  readings  may  be  somewhat  in  error.  Daily  discharge  ascertained  by 
applying  mean  daily  gage  heights  to  rating  table.    Results  good. 

The  following  discharge  measurement  was  made  by  W.  R.  King: 
June  10, 1916:  Gage  height,  1.01  feet;  discharge,  193  second-feet. 
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JaOf  Umimgt,  in  aeeond-feet,  of  Batt  Fork  of  Arhantm  River  near  LeadviUe,  Colo. ,  for 
the  year  ending  Sept.  SO,  1916. 


DV- 

oet. 

Not. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sept. 

I 

as 
as 
at 
as 

38 

37 
33 
33 
31 
30 

18 
17 
17 
18 
IS 

15 
18 
33 
3S 
38 

33 
33 
38 
38 
35 

3D 
23 
18 
14 
18 
18 

38 
37 
33 

38 
83 
3i 

7' 

35 
85 
33 
33 
35 

33 
82 
173 
183 
IW 

173 
181 
181 
Kl 
1«1 

148 
148 
1»1 
181 
114 

88 

88 
83 
88 
83 

75 
89 
114 
127 
140 
1S8 

Ml 
313 
351 
374 
225 

153 
191 
218 
268 
274 

279 
338 
270 
374 
343 

251 
22S 
172 
199 
191 

191 
146 
140 
137 
137 

107 
99 
75 
70 

™ 

i 
55 
43 
83 

49 
34 
35 

69 
83 

99 
110 

99 
117 
110 

99 
84 
99 
88 

93 

75 
75 
53 
70 
55 

75 
50 
7S 

99 
99 
93 

75 
99 
91 
72 
84 

91 
104 
88 
99 
91 

75 
82 
86 

99 
93 

75 
60 
66 
66 
65 

70 
91 
88 
91 
96 

83 
79 
75 

82 
66 
75 

83 

1 

82 

I 

79 
76 

t 

l 

59 
53 

I   

I 

49 
38 
48 

49 

1   ., 

E 

n 

** 

43 

48 
48 

a 

li  

7 

li   

33 
38 

n  

41 

A 

68 

3  

62 
58 

a. 

a    

10 

37 

a 

a. 

48 

a. ...     . 

33 

49 

41 
38 
30 
25 

X 

85 

a. .... 

«. 

23 

a. 

JtM<%  dMcto^e  of  Eiut  Fork  of  Jrbnuat  River  near  LeadvUle,  Colo.,  for  the  year 

ending  Sept.  SO.  1916. 


Month. 

Disebarge  In  second-feet. 

Kun-oft 
(total  In 
acre-Ieet). 

yttTJiniitw 

Mean. 

OMv. 

33 
34 
199 
338 
117 
104 
83 

14 
30 
33 
70 
34 
55 
33 

32.1 
38.8 

111 

194 

77.7 
808 
49.7 

1,860 
435 

Huiilw  1-8. T 

fcr,,„. 

6,830 
11,500 
4  780 
4,970 
2,960 

Si::                . 

l^lf.:^.             ... 

ivi"    :::::::: : 

^\m 
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AKKAirSAS  BIVZS  AT  OKAIim,  COLO. 

Location.— In  sec.  31,  T.  11  S.,  R.  79  W.,  at  Granite,  in  Lake  County,  below  moutb 
mouth  of  Lake  Creek,  and  above  Lost  Canyon  and  Clear  creeks.  ■ 

Dbainaob  area. — 425  square  milee. 

Becosds  available.— May  1, 1897,  to  September  10, 1899;  April  6, 1910,  to  Septem- 
ber 30, 1916. 

Gaob.— Bristol  water-stage  recorder  and  iiulined  staff  gage  established  in  1910  by 
State  engineer  on  left  bank  half  a  mile  above  Denver  &  Bio  Grande  Railroad 
station  at  Granite.  No  known  relation  between  present  gage  and  that  used  from 
1897  to  1809. 

DiscHABOE  HEASUKBICBNT8.— Made  from  highway  bridge  near  railroad  station  or  by 
wading. 

Channel  and  contbol. — Bed  composed  of  coarse  gravel  and  small  boulders.  Con- 
trol shifts  at  intervals,  but  practically  permanent  after  winter  of  1915-16.  Banks 
not  subject  to  overflow. 

Extremes  of  dischaboe. — Maximum  stage  recorded  during  year,  from  inclined 
gage,  3.8  feet  for  several  days  in  June  (discharge,  1,660  second-feet);  minimum 
dischaige  occurs  during  winter  months. 

Ice. — Stage-discharge  relation  seriously  aSected  by  ice;  observations  discontinued 
during  winter  months. 

Diversions. — Court  decrees  for  diversions  of  74  second-feet  from  the  Arkansas  be- 
tween this  station  and  the  junction  of  Tennessee  and  East  forks. 

Reoulation.— Discharge  affected  by  operation  of  Twin  Lakes  reservoir,  which  has  a 
storage  decree  for  20,645  acre-feet. 

AccvtUiCY. — Stage-dischaige  relation  practically  permanent  after  winter  of  1915-16; 
affected  by  ice  during  winter.  Rating  curve  used  during  October  and  November 
fairly  well  defined  throughout,  and  after  March  16,  well-defined  between  60 
and  1,600  second-feet.  Frmn  March  10  to  April  27  water-stage  recorder  was  oper- 
ating satisfactorily  and  mean  daily  gage  heights  were  determined  by  inspection 
of  gage-height  graph.  For  remainder  of  year  staff  gage  was  read  to  tenths  once 
daily.  Daily  discharge  was  ascertained  by  applying  directly  to  rating  table  mean 
daily  gage  heights  during  operation  of  water-stage  recorder,  or  one  reading  per 
day  from  staff  gage.    Results  fair. 

DMnrge  meamrtment*  of  Arkantas  River  at  Granite,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


1 

Date.              MadBhy- 

Oass 
helgbt. 

Feet. 
1.46 
3.10 
3.60 

Dis- 
charge. 

Date. 

Made  by— 

height. 

Dls- 
chargB. 

Nov.  24 

W.  R.  King 

80 

898 
1,460 

Jane  23 
July  23 

W.  R.  King 

S.40 
2.64 

See.-fl. 
1,280 
630 

Hay  11 
Jane    6 

H.E,  Turner 

Robert  FoUansbee.... 

do....." 
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Dmif  ^udtwrgt,  in  ateond/eet,  tf  Arhaxuttt  Rwer  at  Oranite,  Colo.,  for  the  year  ending 

8«pt.  30, 191$. 


DiT. 


Oct. 


Nov. 


liar. 


Ajr. 


May. 


June. 


July. 


Aag.     Sapt 


1.. 
1  i 
i       \ 


♦  . 

I*.. 

n.. 

a . 

D.. 
M.. 

u.. 

».. 

t.. 
».. 
».. 

%.. 

a., 
s. 
a  . 
«.. 

B.. 

%.. 
r  . 
»  . 

a  . 


104 
94 
85 
•4 

M 
85 

85 
85 
85 

85 

85 

.!  84 

.1         M 

104 

.1        127 

.'        115 

104 

»4 

SM 
115 
115 
104 

*4 

*4 
*4 
85 
94 
104 
«4 


88 


200 

430 
490 
490 
430 

460 

460 
490 
490 
520 
490 

490 
460 
490 
490 
490 

260 
115 
148 
165 
148 
148 


148 
148 
148 
148 
148 

130 
130 
130 
115 
130 

182 

220 
220 
220 
220 

200 
220 
302 
100 
182 

240 
260 
325 
350 
375 

402 
490 
430 
430 

430 


490 
490 
490 
490 
403 

430 
430 
615 
755 
830 

990 
1,080 
1,260 
1,360 
1,360 

010 
010 

910 

085 
685 

755 
755 
755 
755 
755 

755 
615 
615 
690 
685 
910 


010 

910 

010 

1,360 

1,460 

1,460 
1,460 
1,460 
1,460 
1.660 

1,660 
1,660 
1,560 
1.660 
1,660 

1,660 
1,600 
1,560 
1,560 
1,560 

1,560 
1,560 
1,460 
1,460 
1,360 

1,360 
1.360 
1,260 
1,360 
1,460 


1,480 
1,460 
1,400 
1,460 
1,480 

1,460 
1,410 
1,360 
1,560 
1,500 

1,580 
1,460 
1,3'» 
1,360 
1,360 

1,360 
1,360 
1,360 
1,360 
1,260 

830 
830 
616 
615 
660 

550 

550 
560 
615 
685 
1,260 


1,660 
1,660 
1,660 
1,170 
1,17D 

1,170 
1,150 
1.170 
1,170 
1,170 

1,170 
1,170 
1,170 
1,170 
1,170 

1,170 
685 
685 
685 
685 


430 
430 
430 
430 

430 
430 
430 
325 
.  325 
325 


280 
240 
240 
940 
240 

240 
165 
168 
168 
200 

340 
300 
300 
300 

16S 

168 
165 
165 
165 
165 

165 
165 
130 
165 
130 

185 
20O 
20O 
20O 
130 


SOR.— atace-dtehane  ictatlon affected  bv  loe  Nov.  U-30;  dbchane  eetimatad;  observations  diaoontln- 
mA  te  remafiider  o(  wbter.  Dbchane  estlnutad  Nov.  21-23,  25-30,  and  Interpolated  May  29,  June  30, 
•dy  7,  S.  mnd  Ang.  25.-  Indiiect  metnods  (or  shitting  control  used  October  and  November. 

JfontU^  diaeharge  ofArkmmu  River  at  Granite,  Colo. ,  for  the  year  ending  Sept.  SO,  1916. 


Honth. 

Plscbarge  in  secoid-feet. 

Run-off 

(toulin 

aar»4eet). 

Uaxiinum. 

Mean. 

<>aM«r 

127 
04 

520 
490 
1,360 
1,660 
1,560 
1,560 
280 

85 
76 
115 
100 
402 
010 
550 
325 
130 

07.1 

84.6 

380 

239 

761 

1,440 

1,160 

881 

188 

5,070 

5,030 

H^rji  ID'  >1    ". 

16,000 

14,200 

jg? :;;::;:::::::::::::::::::::::::;;;;::::;;;;;; 

46,800 

85,700 

Mr           

71,300 

54,200 

fln^HnlMr   .    ,                 ...                   

11,200 

*»"•*»■*»  MVXK  AT  SAUDA,  OOLO. 

LocATKHT. — In  aec.  32,  T.  50  N.,  R.  9  E.,  at  Salida,  in  ChaSee  County,  some  distance 
above  month  of  South  Fork  of  Arkansaa  River,  the  nearest  important  tributary. 

DBAiNAeB  ABEA. — 1, 160  Square  miles. 

RacmoMi  available.— April  11, 1^5,  to  October  31, 1903;  November  3, 1909,  to  Sep- 
tember 30. 1916. 

Gaob. — ^Bristol  water^etage  recorder  on  rigjit  bank  400  feet  below  highway  bridge  in 
aty  paA;  installed  by  State  engineer. 

DnoLaBaB  kXASUBBimm.— Made  from  highway  bridge. 
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Ghannbl  AND  CONTBOL. — Bed  compoeed  of  coane  gMvel ;  ahiftsat  intervals;  novell- 
defined  control.    Banks  high  and  not  subject  to  overflow. 

ExTBEMEa  OF  DiscHAROE. — Maximum  stage  during  year,  from  'water-etage  recorder, 
4.75  feet  at  10  a.  m.  June  14  (discharge,  3,080  second-feet);  minimum  stage,  0.40 
foot  February  1  (discharge,  192  second-feet). 

Ice. — Stage-discharge  relation  not  afiected  by  ice,  as  river  is  kept  open  by  springs. 

Diversions. — Court  decrees  for  diversions  of  202  second-feet  frvm  the  Arkansas  be- 
tween this  station  and  Granite. 

Bequlation. — Flow  at  station  regulated  to  some  extent  by  Twin  Lakes  and  Clear 
Creek  reservoirs,  which  have  storage  decrees  for  20,645  and  11,489  acre-feet,  re- 
spectively. 

Accuracy. — Stage-discharge  relation  not  permanent  but  shifts  through  narrow  limits; 
not  affected  by  ice.  Rating  curves  fairly  well  defined  between  200  and  3,000 
second-feet.  Daily  discharge  ascertained  by  applying  to  rating  tables  mean  daily 
gage  heights  determined  by  inspection  of  gage-height  graph.    Results  good. 

Ditcharge  meaturanenU  of  Arkansas  River  at  Salida,  Colo,,  during  the  year  ending  Sept. 

30, 1916. 


Date. 

Hade  by— 

hsiX- 

Dis- 
ehaige. 

Data. 

Uodeby— 

Gage 

DIs- 
chai^. 

Tan.   U 

T.J.WstMna. 

do 

Thos.  Grieve,  Jr 

Robert  FoIIansbee... 

ntt. 

0.80 

.50 

1.13 

3.75 

343 

403 

3,330 

June  31 

30 

July  34 

W.R.King 

net. 

4.48 
4.35 
3.48 

5<e.-/i. 
3,810 
3,210 
1,080 

Feb.  17 
Apr.  18 
Jon*    8 

n.  E.  Toraer 

w.  ^,  K-(ng 

DaUy  discharge,  in  teeond-fea,  of  Arbansas  River  at  Salida,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Uar. 


Apr. 


Uay. 


June. 


July. 


Aug.     Sept. 


1. 
3. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

18. 

17, 
18. 
1«. 
20. 

31. 
23. 
23. 
34 
3S. 

38 
37 
38. 
3» 
30 
31 


388 
3S0 
332 
315 
315 

315 
285 
332 
350 
385 

350 
3.50 
368 
350 
333 

350 
385 
385 
403 


350 
332 
350 
333 
350 

332 
315 
800 
800 

315 
315 


800 
300 
300 
300 
300 

300 

315 
385 
300 
300 

255 
2U 
270 
242 
370 

385 
270 
255 
270 
285 

300 
285 
270 
300 
285 


285 
230 
255 
800 


370 
270 
285 
270 
370 

270 
242 
242 
255 
270 

355 

355 
270 
285 
300 

270 
285 
255 
242 
230 

243 
270 
285 
243 
342 

355 
218 
242 
285 
285 
300 


282 
2M 
384 
304 
381 

381 
345 
345 
388 
385 

270 
318 
228 
210 
267 

264 
238 
264 
278 
284 

251 
228 
3S4 
264 
3S4 

261 
238 
251 
238 
226 
214 


193 

203 
226 
251 
251 


251 
251 
238 


251 
238 
203 
303 
214 

214 
226 


338 


338 


226 
314 


214 

338 


338 

226 
203 
214 
278 

251 
214 
226 
264 
292 

293 
596 
651 
623 
545 

570 
570 
596 
651 
651 

879 
623 
679 
623 
630 

520 
307 
307 
307 
278 
378 


364 
364 
364 
384 
364 

351 
351 
264 
251 
251 

2S4 
292 

292 
307 
322 

307 
322 
338 
373 
855 

452 
545 
520 
570 
«2t 

651 

708 
828 
860 
767 


«79 

708 
651 
651 
708 

767 

925 

1,100 

1,350 

1,510 

1,630 
1,910 
1,990 
1,950 
1,830 

I'.sao 

1,130 

-  990 

925 

860 

893 
892 
860 
787 
451 

109 
737 
797 
803 
958 
1,340 


1,610 
1,550 
1,510 
1,830 
3,070 

3,190 
2,190 
3,110 
2,190 
3,320 

2,540 
2,720 
2,860 
2,900 
2,770 

2,830 
2,860 
2,860 
2,900 
2,800 

3,770 
2,590 
2,360 
3,190 
3,070 

3,070 
3,110 
2,230 
3,320 
3,460 


3,500 
2,540 
2,540 
2,410 
2,360 

3,150 
3,U0 
2,110 
2,280 
2,600 

3,600 
2,460 
2,360 
3,190 
3,030 

1,750 
1,750 
1,750 
1,590 
1,430 

1,360 

1,310 

1,130 

1,060 

990 


958 

990 

990 

1,550 

3,190 


3,600 
3,3X 
3,110 
3,110 
3,080 

1,950 
1,910 
1,790 
1,710 
1,500 

1,130 
1,100 
1,310 
1,550 
1,630 

1,830 
1,3S0 
1,300 
1,130 
1,060 

858 
892 
737 
838 
797 

787 
737 
708 
631 
506 
570 


5» 
545 
496 
496 
496 

496 

496 
473 
452 
473 

596 
623 
596 
570 
570 

570 
545 
496 
496 
473 

452 
410 
430 
430 
430 

430 
452 
430 
430 
430 


Noil.— Indirect  metliodg  for  sbUtinf  control  iiw<t  Jan.  1-18  and  Jane  23  to  Sept.  80. 
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JM%  ii$Aurg»  ttfArianta*  Rivtr  at  Stdida,  Colo.,  for  the  ytar  mdmg  Sept.  SO,  1916. 


MlBth. 


Discharge  In  Mccnd-(eet. 


Hudmiun.  vtniTnnin       Ueen. 


Rim-ofl  (total 
In  acn^Mt). 


Cctalitr 

JimabO' 

Uambm. 

hsmry 

Nkuwi...... 

lbRk„ 

See;;; 

Wj 

tarta 

ee;«aat)« 

limjfr. 


402 

ass 

315 

230 

300 

218 

2M 

214 

Kl 

192 

«n 

aos 

880 

2» 

1,«M 

«5I 

2,  MO 

1,S10 

2,980 

958 

2,S00 

570 

S23 

410 

341 

281 

268 

258 

230 

428 

409 

1,070 

2,380 

1,840 

1,330 

493 


2,900 


192 


777 


21,000 
18,700 
18,200 
15,700 
13,200 
26,300 
24,300 
65,800 
140,000 
113,000 
81,800 
29,300 


583,000 


Txnxuxx  roxx  bxax  ixaovzllx,  oolo. 

14NUTI0K. — ^In  sec.  16,  T.  9  S.,  R.  80  W.,  at  highway  bridge  a  few  hundred  yarda  above 
mouth  of  stream  and  about  3  miles  northwest  of  Leadville,  in  Lake  County. 

DuiN'AOB  ABBA. — 45  squaTO  miles  (measured  on  topographic  map). 

Krobm  ATAiLABLa.— May  10  to  October  31,  1890;  June  18  to  October  16,  1903; 
February  8,  1911,  to  September  30, 1916. 

Giei.— Vertical  staff  on  downstream  side  of  left  bridge  abutment;  datum  lowered 
0.40  foot  October  6, 1914.  Read  by  Fred  Coquoz.  Ko  known  relation  between 
present  gage  and  gages  used  in  1890  and  1903. 

DiscHAKOE  XKA8T7BEXENT8. — ^Mode  from  bridge  or  by  wading  near  bridge. 

Cbixkxl  and  comtbol. — Bed  rough  and  composed  of  small  boulders;  control  a 
Aart  distance  below  gage  at  rapids  which  are  practically  permanent.  Banks  not 
nbject  to  overflow. 

EiTBBifBa  or  DiscHABOB. — ^Maximum  stage  recorded  during  year,  1.35  feet  at  7.30 
p.  m.  June  2  (discharge,  209  second-feet);  niinimiim  stage,  0.20  foot  October  12 
(diachaige,  4  second-feet). 

In.— Stage-discharge  relation  seriously  affected  by  ice;  data  insufficient  for  deter- 
mination of  winter  flow. 

DrriBsioKa. — Court  decrees  for  diversions  of  24  second-feet  above  the  station;  also  a 
decree  for  diversion  of  18.5  second-feet  from  the  basin  of  Eagle  River  to  that  of 
Tennessee  Fork  above  station.  No  water  was  diverted  from  Eagle  Riv^  basin 
during  1916,  so  far  as  known. 

.^ocTKACT. — Stage-discharge  relation  practically  permanent;  affected  by  ice.  Rating 
curve  fairly  well  defined  between  10  and  200  second-feet.  Gage  read  to  quarter- 
tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  table.    Results  good. 

Dixiaye  measvremerUt  of  Temuesee  Fori  near  LeadmUe,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


Dm. 

Hade  by— 

be^t. 

Db- 

In  n 

T   T  Wtf  Vfnf 

Feit. 

•ats 

•  .48 
1.36 

aee.-ft. 
6.4 

Tctk  u 

...  .do 

9.1 

toilO 

w.  H.  Ftar        

188 

•  StaB»<U9Gtianse  relation  aSwted  by  ice. 
100539"— 18— war  437 2 
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DaUy  diidiarge,  in  $«eoni-/eet,  of  TtmiMUU  Fork  near  LeadwUe,  Colo.,  for  ike  year  end- 
ing Sept.  SO,  1916. 


D.y. 

Oct. 

Nov. 

Ifar. 

Apr. 

May. 

Inns. 

Inly. 

Aug. 

Sept. 

10 
10 

11 

10 
10 

10 

• 

8 
7 
« 

S 

4 
8 
10 
8 

8 
8 
8 
7 
8 

10 
10 
11 
11 
10 

10 

» 
« 
« 

8 
8 

7 
7 
10 
10 
10 

11 
11 
12 
U 
U 

IW 
88 

as 
w 

117 

125 
1«0 
155 
144 
140 

180 
172 
153 
125 
133 

133 
100 
103 
103 
58 

58 

SO 
63 
71 
88 

UO 
141 
U5 
158 

173 
188 

194 
300 

ie« 

1«0 
144 

149 
117 
133 
144 
180 

173 
173 
173 
156 
153 

117 
133 
133 
136 
107 

71 
53 
36 
36 

30 

23 

17 
23 

sa 

35 

53 
S3 
71 
71 
88 

80 

n 

90 
84 
71 

66 

71 
66 
52 
56 

56 

42 
46 
36 
34 

34 
18 
U 
19 
36 

19 
30 
36 
38 

93 
71 

66 

88 
80 
71 
83 

85 

S3 

68 

46 

-42 

37 
35 
43 
63 
45 

33 
34 

21 
30 
25 

25 

18 

33 

19 
20 
23 
19 

18 
18 

23 

2S 

33 

as 

31 

30 

27 

23 

1 

17 

18 

10 .  . 

18 

U 

31 

la 

1 

17 

13 

1 

23 

14 



32 

21 

u 

17 

16 

1 

17 

17 

1 

37 

J8 

1 

43 

19 

1         30, 

30  1     

43 

38 

1 

46 

S 

48 

38 

S 

80 

M.... 



as 

IM 

18 

» 

15 

37 



S3|       234 

14 

13 

W 

'.'.'.'.'.'.'.'S.'.'.'.'.'.'.'. 

8 

1 

8 

SI 

'.'.'.'.'.'.'.'.\'.'.'.'.'.'.'.'. 

1 

JfonfAIy  diteharge  of  Tenneuee  Fork  near  Leadville,  Colo.,  for  the  year  ending  Sept.  SO, 

1916. 


Honth. 

Dbcbance  in  mRODil-feet. 

Rtm-o<I(to- 

tsllnscn- 

leet). 

if^i-wi**mm, 

IClnlmuin. 

Umo. 

October 

11 

16 
188 
300 
93 
80 
46 

4 
7 
50 
17 
16 
18 
8 

8.71 
10.8 

123 

113 
64. 3 
38.8 
33.8 

536 

Novembnr  1-10 

214 

ICay 

7,600 
8,7X 
3,340 

SS:;::::;:::::::::::::;:;;::::::;;::::::::::;::;::::: 

July 

Aoinit 

3,390 
1,430 

*KSbi;::::::::::::::::::::::;:;::::::;:;::::::;: 

OOTTOVWOOD  ORSXK  BXLOW  HOT  SntDTOS,  KXAK  BTTEKA  VISTA,  OOLa 

Location.— In  sec.  22,  T.  14  S.,  R.  79  W.,  half  a  mile  below  the  old  Hot  Springs 
Hotel,  and  6  miles  west  of  Buena  Viata,  in  Chafiee  County.  Neaiest  tiibutaty, 
South  Fork,  enteis  2  miles  above. 

Dbainagb  arka. — ^72  square  miles  (measured  on  Forest  atlas). 

Bbcords  atailablb.— April  7,  1911,  to  September  30,  1916.  From  September  23, 
1910,  to  September  13,  1911,  a  station  was  maintained  in  sec.  21,  a  mile  above 
praoeatnte. 

Gaoe.— Vertical  staff.  On  February  19,  1915,  gage  was  moved  tcom  nde  of  left 
abutment  to  downstream  end  and  reset  to  same  datum.  In  present  position 
water  does  not  pile  up  on  gage,  especially  during  high  water,  and  therefore  for 
same  discharge  gage  height  will  be  lees.    Bead  twice  daily  by  £.  D.  Hasten. 
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DiBCHAJBOK  mARVRBicBNTS. — Made  from  bridge  or  by  wading. 

Chajsski.  ajtd  control. — Channel  compoeed  of  boulders;  very  rougb-    Control  phc- 

ticaliy  pennanent;  abort  distance  below  gage.    Banks  high;  overflow  unlikely. 
£xTRU(KS  or  8TAOB. — Maxinfium  stage  recorded  during  ysM,  2.1  feet  at  6  a.  m., 

Jane  20;  TnininiiiTn  stage,  0.53  foot  at  6  a.  m.,  April  7. 
TrK. — Stage-diachaige  relation  i>ot  affected  by  ice;  hot  springs  keep  cieek  open. 
DrcBBSiONS. — Court  decrees  for  diversions  of  148  second-feet  from  Cottonwood  Creek, 

of  which  28  second-feet  are  above  gaging  station. 
RBsntA-noN . — None . 

Kwiiinatea  of  diachaige  are  withheld  from  publication  until  additional  data  are 
obtained. 

JHaeharge  inearuremtnU  of  CoUonviood  Creek  below  Hot  Springt,  near  Buena  Vitta, 
Colo.,  during  the  year  ending  Sept.  SO,  1916. 


CMC 

Madeby- 

hd^t. 

Dls- 
dtaise. 

Zsa.     17 

X.  J.  'Wi»«Mti# 

1.50 
1.10 

'"■ti. 

T  iM  TT 

yf,  n.  Vine 

238 

iTily  «7 

^g^  .   ,   , 

92 

DaSf  gag*  height,  in  feet,  of  Cottonwood  Creek  below  Eot  Springs,  near  Buena  Vitta, 
Cofo.,for  the  year  ending  Sept.  SO,  1916. 


\ 


Dmy. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1        . 

ass 

.84 

.82 

an 

.70 
.70 
.70 
.08 

.at 

.70 
.70 
.70 

.«» 

.04 

.58 
.00 
.58 
.82 

.82 
.82 
.85 
.88 
.70 

.80 

.eg 

.80 
.80 
.88 

.88 
.0) 
.84 
.88 
.88 

a88 
.88 

.88 
.85 
.85 

.88 

.88 
.88 
.85 
.85 

.85 

.85 
.85 
.85 
.85 

.85 

"■■;»■ 

.85 
.85 

.85 
.85 
.85 
.85 
.85 

.85 
.82 
.85 
.85 
.85 
.85 

a  82 
.64 
.64 
.63 
.63 

.82 
.80 
.61 
.62 
.63 

.63 
.58 
.60 
.60 
.80 

.80 
.80 
.62 
.59 

.58 

.58 
.59 
.80 
.60 
.60 

.60 
.60 
.61 
.60 
.62 
.59 

.81 
.80 
.80 
.80 

.80 
.60 
.80 
.80 
.60 

.50 
.59 
.58 
.58 
.60 

.58 
.58 
.58 

.58 
.58 

.57 
.57 
.58 
.67 
.57 

.58 

.58 

.58 
.58 

a  57 
.57 
.57 
.56 
.58 

.56 
.66 
.57 
.58 
.59 

.69 
.59 
.60 
.80 
.68 

.58 
.58 
.59 
.61 
.82 

.65 
.62 
.84 
.62 
.58 

.58 
.80 
.60 
.80 
.60 
.62 

0.58 
.59 
.60 
.69 
.68 

.SO 
.58 
.58 
.58 
.59 

.80 
.59 
.83 
.81 
.80 

.60 
.68 
.68 
.68 
.64 

.62 
.69 
.75 
.77 
.80 

.84 
.88 
.92 

.98 
.88 

0.82 
.87 
.75 
.82 
.86 

.95 
1.05 
LIS 
L25 
1.35 

1.35 
1.30 
L20 
LIS 
L08 

.95 
L02 

.95 
LOO 
LD2 

.98 
.98 
.92 
.92 
LOO 

L02 
L02 
LOS 
LOS 
LIS 
L28 

L45 
L45 
L4S 
L56 
L48 

L45 

L4 

L3S 

L6 

L65 

L75 

L8 

LO 

L9 

L9 

L9 
XO 
2.0 
2.0 
2.0 

ZO 

LO 

L85 

L55 

L6 

L55 

L5S 

L8 

L6 

L5S 

"lh' 

L52 
L48 
L42 

L42 
L3S 
L40 
L40 
L42 

LS5 
L28 
L32 
L28 
L25 

L28 
L25 
L25 
L22 
L2 

L15 
L12 
LIO 
LOS 
L05 

LOS 

LI 

LI 

LOS 

L3 

L25 

L38 
L25 
L22 
L28 
L20 

LIS 
LIS 
L15 
L15 
L12 

LIO 
LIO 
LIO 
L20 
LIS 

L15 
L12 
LIO 
LOS 
LOS 

LOS 
LOO 
.96 
LOO 
LOO 

LOO 
.99 
.96 
.98 

LOO 
.96 

a»4 

2 

J             

.92 
.92 

i        ' 

.n 

.78 

.78 
.7» 
.78 
.78 
.78 

.79 
.80 
.79 
.78 
.80 

.90 
.90 

« 1 

1 :-::;:l 

.90 
.90 
.90 

1 ::::::.- 

.88 

II         

.86 

n       

.98 

0             

.92 

0          

.92 

H          

.92 

a        . 

. 

.90 

» 

0 

1* 

If 

». 

a 

B 

B 

11 

S 

X 

s         -- 

.so 

.80 
.79 
.SO 
.80 

.SO 
.79 

.ra 

.78 

.76 
.7B 
.7* 
.7* 

.88 
.87 
-.86 
.8* 
.85 

.84 
.83 
.84 
.85 
.85 

.84 
.83 
.83 
.80 
.80 



» 

9 -  - 

JC 

n 
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20  8TTBPACB  WATER  SUPPLY,  1916,  PART  TIL 

OHAIX  OWCIK  (TTPFBX  BTATIOV)  HXAK  ST.  XLKO.  OOXiO. 

Location. — Inaec.  27,  T.  15  8.,  R.  80W.,  a  quarter  of  a  mile  below  the  power  plant  of 

the  Tin  Cup  Gold  Dredgii^;  Co.,  and  1}  milee  below  St.  Elmo,  in  Chaffee  County. 

Nearest  tributary.  Coal  Creek,  enters  a  quarter  of  a  mile  below. 
Drainaqe  asea.— 48  square  miles  (meuored  on  Forest  atlas). 
Records  available. — November  16, 1913,  to  September  30, 1916. 
Gaob. — ^Fiiez  water-stage  recorder  on  left  bank. 

DiscHABOB  MEA8TTREMENT8. — ^Made  from  footbridge  near  gage  or  by  wading. 
Channel  and  control. — Channel  composed  of  coarse  gravel;  control  a  short  distance 

below  gage  at  small  rapids  which  are  practically  pemiament.    Banks  not  subject 

to  overflow. 
Extbemeb  of  DiacHABOE. — Maxim^im  stage  during  year  from  wateinrtage  recorder, 

2.96  feet  at  7  p.  m.,  June  10  (discharge,  393  second-feet);  minimum  stage,  0.92  foot 

February  12  (discharge,  7  second-feet). 
Ice. — Stage-discharge  relation  not  seriously  affected  by  ice  except  for  occasional  short 

periods. 
DivBBSiONS. — ^No  court  decrees  for  diversions  of  water  that  is  not  returned  to  the 

stream  above  the  station. 
Regulation. — Low-water  flow  regulated  to  a  certain  extent  by  a  small  reservoir  at  St. 

Elmo,  formed  by  the  diveision  dam  for  the  Tin  Cup  Gold  Dredgtog  Co. 'a  power 

house. 
AocuRACT. — Stage-dischaige  relation  permanent;  affected  by  ice  for  short  periods 

from  November  to  February.    Rating  curve  well  defined  between  6  and  200 

second-feet.    Operation  of  water-stage  recorder  satisfoctory  except  from  February 

20  to  Mstfch  10  and  September  17  to  24.    Daily  discharge  ascertained  by  applying 

to  rating  table  mean  daily  gage  height  detennined  by  inspection  of  gage-height 

graph.    Results  excellent,  except  for  very  high  water  periods  for  which  they  are 

good. 

Di*charge  meaturemerUt  of  Chalk  Creek  (upper  tlation),  near  St.  EUtno,  Colo.,  during 
the  year  ending  Sept.  SO,  1916. 


DMe. 

Made  by- 

Oan 
heii^t. 

Dla- 
chif«s. 

Tan.  18 

T-  J.w»tvtn« 

Feet. 
Lll 
2.S 

'^■t* 

June  2a 

W.R.King....'. 

184 

Digitized  by  VjOOQ  IC 


ABKANSA8  RIVER  BASIS'. 


21 


Dttlf  AeAarge,  in  Meeond-feet,  of  Chalk  Creek  (upper  station),  near  St.  Elmo,  Colo.,  for 

Ute  j/ear  ending  Sept.  SO,  1916. 


DV. 

/  Oat. 

Nonr. 

Dwi. 

Jan. 

Feb. 

Uar. 

Apr. 

H»y. 

June. 

July. 

Aug. 

8q>t. 

1 

J    

as 

23 

1» 
17 

18 
17 
18 
IS 
17 

15 
14 
15 
M 
lA 

lA 
14 

15 
14 

le 

14 
13 
15 
18 
18 

14 

la 

U 
U 
17 
18 

23 

ao 

IS 
11 
11 

10 
10 
10 
9 
9 

s 

9 
10 
10 

10 
10 
10 
10 
10 

10 
10 

« 
s 

9 

B 
10 
10 
10 
10 

10 
10 
10 

t 

10 

11 
a 

10 
10 
10 

M 
10 
10 

» 

10 
13 

u 

10 
10 
10 

10 
10 
10 

« 

9 
9 

10 
10 

10 
13 

11 
13 
11 
10 

8 
8 

8 
8 
7 
7 
7 

8 
8 
8 
8 
9 

9 
• 

• 
18 
18 

11 
10 
10 
10 
10 

13 
9 
11 
11 
10 

10 
10 

11 
11 

13 
11 

13 
13 
13 

13 
13 

11 
13 
13 
10 
18 

16 

17 
19 
18 
19 

19 
19 
38 
38 
3S 

35 
29 
42 
M 
M 

88 
88 

«0 

u 

53 
47 
53 
70 

101 
131 
14t 
183 
Ut 

153 
163 
185 
127 
101 

88 
80 
80 
87 
87 

79 
76 
70 
73 
83 

90 
101 
118 
Ul 
153 
173 

175 
175 
181 
185 
170 

178 
176 
183 
319 
343 

348 
255 

m 

387 
353 

355 
358 

381 
355 
237 

333 

301 
190 
190 
1B2 

192 
195 
193 
190 
185 

175 
US 
163 
150 
143 

134 
136 
143 
150 
148 

131 
140 
133 
116 
109 

114 
105 
95 
88 

84 

79 
81 
77 
70 
67 

65 
68 

65 
83 
129 
103 

99 
109 
90 
79 
74 

79 
84 
70 
67 
67 

60 
58 

88 
101 
80 

79 
74 
63 
58 
56 

53 

a 

47 
47 

« 

41 
88 

38 
86 

35 
38 

33 
30 

J. 

30 

4 

29 
27 

1 

30 

33 

»        .  . 

32 

f 

46 

« 

83 

11 

SO 

li 

45 

a 

40 

14 

S3 

U 

8! 

87 

n  

36 

!•    

34 

B    

X 

33 
33 

a      

a    

30 
38 

a 

a     

28 
24 

a 

a 

31 

30 

a 

» 

•1          13 
12 
13 

IB 
17 
18 

» 

a 

12 
13 

16 

HotL— 8t^»-dladiai«  ratetlon  ifleeted  by  toe  Nor.  13  to  Deo.  3,  Deo.  16-20,  Jan.  1, 7, 13-14,  len.  30  to 
Kb.  S  «~<  Feb.  13-39;  oiaebvce  estimated  (ram  dtadiaige  meanuements,  observer's  notea,  and'waatber 
■aeada.     DtadtarsB  estimated  Uar.  l-IO,  and  8q)t.  17-34,  vben  gi«»  did  not  operate. 

Jbntftfa diatharge  o/ChaUt  Creek  (upper  ttation),  near  St.  Elmo,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 

Discharge  In  second-feet. 

Ruivofl(tota 

Maximum. 

Irtnlitiiitn 

Heaa. 

maCT»JM) 

(ytt^^                                         

36 
33 
13 
13 
8 
18 
88 
173 
773 
175 
lOB 
S3 

12 

10 
47 
170 
65 
35 
16 

16.1 
1L6 
10.0 
8.9 
7.7 

too 

29.8 

105 

313 

113 
64.3 
10.6 

990 

XawBlm'                                       

690 

DwasBber. 

615 
547 

■^^rT^-ir  ' 

*tt 

615 

1,T70 

1^ ::::::.: 

6,460 

13,700 

jjj^ ::::;;:;::;:;:::::::::::;::::::::::::: 

6,960 
8,950 

ijsao 

7li 

7  1         5L7 

37,600 
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BTJBPACE  WATEB  SUPPLY,  1816,  PAET  Vn. 


oa&i.x  oasxK  kxab  bt.  xlmo,  oolo. 

Location. — In  sec.  28,  T.  15  S.,  R.  79  W.,  at  highway  bridge  just  below  the  cascades 
of  Chalk  Creek,  and  6  miles  east  of  St.  Elmo,  in  Chaffee  Comity.  Nearest  tribu- 
tary, a  small  intermittent  stream  entering  from  the  north  just  above  the  station. 

Dbainaoe  abba. — ^75  square  miles  (measured  on  Forest  atlas). 

Records  available. — March  10,  1911,  to  March  31,  1916,  when  station  was  dis- 
continued .  From  September  6,  to  December  28, 1910,  a  station  was  maintained  in 
sec.  24,  T.  15,  S.,  R.  79  W. 

Gaob. — ^Vertical  staff  on  downstream  side  of  pile  bent;  read  by  W.  P.  Abbott. 

DiBCHABOB  MBASUREifENTS. — ^Made  from  bridge  or  by  wading. 

Channbl  and  control. — Channel  composed  of  small  boulders;  rough.  Control, 
which  is  somewhat  shifting,  ifi  just  below  gage.    Overflow  of  banks  not  likely. 

EzTBBHBS  or  DIBCHABOB. — Maximum  stage  recorded  during  year,  1.15  feet  October 
2  (discharge,  48  second-feet);  minimum  stage,  0.75  foot  March  22  (discharge,  IS 
second-feet). 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice  except  for  short  periods. 

DiVBBSiONS. — No  court  decrees  for  diversions  from  Chalk  Creek  between  the  upper 
station  and  this  <Hie;  decrees  for  133  second-feet  below. 

Rboclation. — None. 

AccuBACT. — Stage-discharge  relation  not  permanent;  shifts  through  narrow  limits; 
affected  by  ice  for  short  periods  from  November  to  March.  Rating  curve  not 
well  defined.  Gage  read  to -hundredths  twice  daily.  Daily  di8chai;ge  ascer- 
tained by  applying  mean  daily  gage  height  to  rating  table.    Results  fair. 

The  following  discharge  measurement  was  made  by  T.  J.  Watkins: 
January  18,  1916:  Gage  height,  0.85  foot;  discharge,  24.4  second-feet. 

Daily  diteharge,  in  ueond-feet,  of  ChaJk  Cretk  near  St.  Elmo,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dm. 

Jan. 

Feb. 

Mar. 

Day. 

Oot. 

Not. 

Dm. 

Jan. 

F«b. 

liar. 

I.... 

48 

28 

26 

25 

22 

23 

16.... 

32 

38 

28 

23 

24 

24 

2.... 

48 

25 

27 

36 

22 

22 

17.... 

33 

28 

26 

22 

22 

31 

8.... 

45 

26 

28 

36 

22 

23 

18.... 

34 

27 

26 

22 

X 

23 

4.... 

43 

25 

25 

25 

22 

24 

19.... 

34 

26 

26 

22 

42 

23 

6.... 

36 

28 

25 

25 

22 

28 

».... 

33 

26 

26 

22 

34 

23 

ft.... 

32 

30 

25 

35 

22 

28 

21  ... 

S3 

27 

25 

22 

25 

23 

7.... 

32 

31 

25 

25 

22 

28 

22.... 

S3 

28 

25 

22 

22 

21 

8.... 

86 

33 

35 

23 

22 

25 

23.... 

32 

25 

25 

22 

X 

2S 

».... 

86 

33 

38 

34 

22 

25 

24.... 

31 

25 

25 

22 

20 

36 

10.... 

85 

33 

28 

25 

20 

22 

25.... 

SO 

25 

25 

22 

20 

25 

U.... 

34 

S3 

25 

22 

20 

22 

26.... 

SO 

35 

25 

22 

20 

35 

U.... 

34 

SI 

35 

23 

30 

23 

27.... 

SO 

25 

25 

22 

21 

2S 

la.... 

34 

30 

25 

25 

26 

22 

38.... 

36 

36 

25 

22 

22 

2S 

14.... 

13 

30 

25 

25 

32 

30 

29.... 

35 

36 

25 

22 

22 

2S 

u.... 

36 

3» 

22 

24 

36 

20 

30.... 
SI.... 

36 
37 

M 

25 
25 

22 
22 

26 
36 

Non.— Dbcbam  astlmsted  Not.  12-19,  25-29,  Dee.  1-2, 17-24,  27-31,  Ian.  I,  IX  15-17. 31-2!L  2M1, 
1-4, 25-26, 29,  and  Mar.  1-2,  because  of  ice.  Dbcbaige  InUniolated  Oct.  1. 3,  loTl?,  20l  34,  Not.  7, 21, 
^  12, 26,  Ian.  2, 9,  23,  Feb.  6, 11, 13, 16-17, 30,  27,  liar.  3^  ll^lO,  and  3M7.  Indinct  matboda  toaU 
omtrol  naed  during  open-water  perioda. 


Feb. 
Dae. 
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MmAlf  dSadktrge  ofChaSk  Cntk  mm  St.  Elmo,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Kcoth. 

Dbcharge  In  seecnd-teet. 

Riiii.ofl  (total 
InacnvtMt). 

KaxtntuiD. 

Uean. 

Octatar 

48 
33 
38 
35 
43 
38 

25 
25 
33 
33 
30 
30 

33.8 
27.8 
35.5 
33.3 
33.3 
33.S 

3,080 
1,860 

1,430 

11440 

jinwriw ::::::::::;:::::::;;:::        : 

^n^HT 

FllMIIJ 

, 

Thapiriod 

1 

9,510 

1 

SOUTH  roue  or  ainrftwuoii  airxm  at  posoka.  oolo. 

LocAmoK. — ^In  aec.  10.  T.  49  N.,  R.  9  E.,  at  aingle-flpan  highway  bridge  about  half 
»  mile  from  Poncha,  in  Chaffee  County.  Nearest  tributary,  Poncha  Ceeek,  enters 
ooe-fcurth  mile  below. 

DsAixASB  ABBA.. — ^140  BqoAre  miles  (measured  on  Forest  atlas). 

RiooRDS  ATAn.ABi,K. — January  14, 1911,  to  September  30, 1916. 

Gaox  . — -'Vertical  staff  on  left  bridge  abutment;  read  by  JT.  M.  Cuenin.  Datum  lowered 
1.0O  foot  August  19, 1914. 

DncHABOS  mABDRBKBNTB.— Made  from  bridge  or  by  wading  nearby. 

Cbanxkx.  and  control. — Channel  composed  of  coarse  gravel  and  small  bonldets; 
loi^^.  Control  20  feet  below  gage  at  small  lainda,  may  shift  sli^tly.  Banks 
not  oabject  to  overflow. 

ExcKsma  of  niscHAnoB. — Maximum  stage  recorded  during  year,  3.2  feet  during 
nii^ts  of  June  14  and  15,  as  determined  from  high  water  marks  on  gage  (discharge, 
385  flecomd-feet);  minimum  stage,  0.60  foot  at  4.30  p.  m.  April  11  and  22  (discharge, 
5  aecond-feet). 

lex. — Stage-discharge  relation  only  slightly  aSected  by  ice  as  river  is  kept  open  by 
qxings. 

DmKBfliOKa. — Court  decrees  for  diversions  of  32  second-feet  from  the  South  Fork 
above  station,  and  29  second-feet  below;  also  for  86  second-feet  from  the  North 
Fork,  which  enten  above. 
Bxei]x.AxiOM. — ^None. 

AcctntACT. — Stage-dischaige  relation  not  permanent;  shifts  through  narrow  limits; 
afocted  by  ice  for  short  periods  from  November  to  February.  Rating  curve 
veil  defined  below  260  second-feet.  Gage  read  to  hundredths  twice  daily,  and 
dming  certain  periods  the  maximum  stage  which  occurs  during  the  night  is  also 
determined  from  water  marks.  Daily  discharge  is  ascertained  by  applying  to 
rating  table  mean  daily  gage  height  determined  from  either  two  or  three  readings. 
Bcaolts  good  except  for  winter  period,  for  which  they  are  fatir. 

DitAarge  mtaturementt  of  South  Fork  of  Arhmtm  River  at  Poncha,  Colo.,  during  th* 

year  ending  Sept.  30,  1916. 


DM^ 

Hadabr- 

hei^t. 

Dto- 
cbarse. 

Data. 

Hadeby- 

beiXt. 

Dfa- 
(fliarge. 

^i«T    91 

W.  R.  KlK.. 

rut. 

1.38 
1.14 
l.ll 

^«i?-3 

33.8 
35.8 

lone    « 
31 

BobertFollansbaa... 
W.R.Klng 

Fttt. 
1.78 
3.30 

ate.-ft. 
108 

}ia     3D 

T  /Watkim 

188 

FrtlL  17 

da 
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SUEPACE  WAOytB  St7M»LT,  lfll6,  PABT  VIL 


DmJty  dMtarge,  in  tteond-fett,  of  South  Fori  of  Arharuat  Riter  at  Pondta,  Colo.,  for  Ae 

year  ending  Sept.  30, 1916. 


Day. 

Oot. 

Not. 

Dm. 

Ian. 

F«b. 

liar. 

Apr. 

May. 

JUM. 

July. 

Aug. 

Sept. 

1 

S3 
34 
31 

at 

38 

33 
38 
34 
94 

38 

33 
33 
38 
38 
27 

38 

ii 

38 
38 

36 
38 
38 
3S 
37 

38 
36 
X 
30 
18 
18 

17 
17 
17 
13 
13 

U 
3S 
21 
18 
13 

14 

80 
48 
68 
82 

6S 
80 
H 
68 
67 

W 

« 
63 
48 
60 

68 
80 
43 
44 
48 



48 
4» 
60 
63 
43 

80 

48 
40 
46 
60 

48 
62 
48 
48 
43 

44 
48 
48 
40 

to 

63 
50 
63 
48 
48 

48 
46 
46 
44 
43 
48 

41 
41 
41 
41 
41 

60 
66 
66 

65 
65 

60 
41 
41 
46 
60 

60 
46 

47 
60 
60 

47 
46 
41 
83 
S3 

83 
33 
41 
38 
38 
33 

38 
43 
60 
60 
40 

60 
46 

48 
48 
60 

60 
60 
48 
41 
41 

4« 
4« 
60 
48 
41 

48 
48 
48 
41 
37 

41 
46 
46 
46 

46 

48 
48 
48 
46 

48 
3» 
46 
48 
44 

48 
38 
36 
37 
30 

38 
SB 
33 

,37 
36 

36 
33 
SO 
30 
30 

13 
14 
14 
13 
13 
30 

16 
39 
33 
38 
33 

13 
14 

11 

13 

10 

18 
19 
36 
46 
70 

76 
62 
60 
69 
67 

87 
128 
136 
143 
186 

160 
151 
143 
161 
130 

100 
87 
60 
61 
81 

6t 
63 

38 
26 
33 

38 
30 
3t 
S3 
81 
113 

136 
135 
143 
180 
143 

136 
138 
136 
16L 
335 

389 
255 

285 
SIO 
310 

388 

346 
386 
385 
346 

166 

188 
168 
161 
Ul 

UI 
160 
161 
143 
130 

120 
108 
113 
IS 
96 

81 
81 
83 
96 
117 

UO 
98 
103 
109 
119 

107 
106 
81 

76 

n 

78 
81 
76 
66 
33 

36 
IB 
18 
14 
109 
133 

103 
130 
103 
78 
S3 

67 
67 
67 
63 
63 

67 
63 
73 
80 
83 

.  78 
63 
63 

47 
60 

46 
46 
36 
37 
39 

St 

38 
36 
30 
30 
30 

15 

J 

12 

3 

7 

4., 

8 

« 

6 

7 
13 

7 

13 

8 

13 

9    

IS 

10 

13 

n 

14 

13 

16 

13 

37 

H 

36 

15 

34 

It 

33 

17 

18 

31 
30 

19 

19 

X 

17 

31 ; 

16 

32 

16 

23 

18 

24 

19 

at 

18 

w 

16 

27 

13 

28 

13 

28 

10 

30 

11 

ai 

NoTX.— Dbcbaije  estimated,  becaon  of  Ice,  Nov.  3M0,  Deo.  1-8, 16-20,  27,  Ian.  8-3L  38,  Fiib.  4,  ftom 
nbasnob  comparison  with  Arkanaas  BiwM  BaUda.  Discbaree  interpolated  Oot.  14,  Deo.  38,  29,  and 
lpt.7>-lft  and  16-21.    IndiiMtmetliodifarahiftingeoiitiDl  iued7iily30toBapt.S0L 


Sept. 

Monthly  diteharge  of  South  Fork  ofArhmta*  River  at  Poneha,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


Uonth. 


Discbarso  in  seooad4aet. 


Mali  mum.  Minimum      Uean. 


Rim-oS  (total 
inacre4nt). 


Ootober 

November.... 
December..... 

January 

FebnitfT 

Uardt 

April 

Hay 

Jane 

July 

Aupvt 

September 

The  year. 


S3 
63 
60 
66 

to 

48 
70 
180 
310 
123 
130 
37 


U 

13 
43 

33 
37 
13 
S 

38 
130 
14 
30 
7 


36.0 

38.6 
47.9 
43.9 
46.6 
34.3 
15.8 
84.7 
194 
84.3 
S7.0 
16.6 


1,640 
3.290 
2,960 
2.7(10 
2,620 
3,100 
940 
5,210 
11.600 
6.180 
S,600 
922 


310 


67.1 


41,600 


POVOKA  OUXS  AT  POSOSA,  OOLO. 

Location. — In  sec.  10,  T.  49  N.,  R.  8  £.,  at  eingle-apan  hi^way  bridge  near  Poneha, 
in  Chaffee  County,  about  one-fourth  mile  above  mouth  of  creek. 

Drainaoe  akka. — 89  square  miles  (measured  on  Forest  atlas). 

Rboohss  ayailablk.— January  14, 1911,  to  September  30, 1916. 

Oaox. — Vertical  staff  on  downstream  side  of  left  abutment;  read  by  J.  M.  Cuenin. 
Gage  originally  20  teet  upstream  on  opposite  bank ;  moved  to  present  site  on  ICay 
6,.  1914,  and  datum  lowered  1.00  foot 
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Dbouio*  HKAauREifKNTs. — Hide  from  bridge  or  by  wading. 

'"suKEL  xso  CONTROL. — Bed  coi&paaed  of  coarse  gravel  which  shifts  slightly ;  no  well- 
defined  coDtzol.  Banks  are  overflowed  to  a  small  extent  during  extremely  high 
water. 

Eitinas  OF  dischasob. — MaTiniimri  stage  recorded  during  year,  2.9  feet  during 
Dight  ot  June  4,  determined  from  high  water  mark  on  gage  (discharge,  247  second- 
feeti;  minimum  stage,  1.00  foot  at  8  a.  m.  November  12  (discharge,  2  second-feet). 

Ici.— Stage-diacharge  relation  only  slightly  affected  by  ice  as  creek  is  kept  open 
by  springs. 

PnmsioNa. — Court  decrees  for  diversions  of  7  second-feet  above  station  but  none 
beW. 

SincLAnox . — None. 

IcnnucT.— Stage-dischaige relation  practically  permanent;  notaffectedbyice  except 
boa  January  31  to  February  3.  Rating  curve  well-defined  below  150  second- 
ieet.  Gage  read  to  hundredths  twice  daily  and  during  certain  periods  the  maxi- 
mum stage  which  occurs  during  the  night  is  also  determined  from  water  marks. 
Diily  discharge  ascertained  by  applying  to  rating  table  mean  daily  gage  height 
detennined  from  either  two  or  three  readings.    Results  good. 

bvJurgt  mamiTtmentt  o/Pondia  Creek  at  Pondia,  Colo.,  during  the  year  ending  Sept.  SO, 

1916. 


Int. 

Madebr— 

0am 
belgbt. 

char«e. 

Data. 

Hade  by- 

hS^t. 

DU- 
oharge. 

Vt  tt 

w,ii  -Kfnw 

1.4S 
1.32 
1.86 

*«it-3 
8.8 
11.1 

June    « 
21 

KobertFoUanabet... 
W.R.Klng 

2.18 
2.05 

'^•\ 

T.J.Watkbs 

....Jo 

to 

Ml  Htdmgt,  tn  teeond-feet,  of  Pondia  Creek  at  Poneha,  Colo,  for  the  year  eTiding 

Sept.  SO,  1916. 


toy. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

13 
12 
11 
12 
12 

S 
11 
11 
11 
11 

10 
0 
• 

S 
10 

8 
8 
8 

8 
8 

8 
8 
8 
8 
8 

8 
8 

10 
9 

12 

7 
9 
IS 
19 
14 

37 
38 
27 
35 
39 

114 

116 
131 

142 
120 

34 
33 
31 
31 
34 

34 
54 
40 
30 
26 

13 

> 

13 

; 

10 

1 

11 

• 

11 

1 

12 
11 
11 
11 
11 

11 
13 
12 

9 

1 
8 
9 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

9 
6 
10 
12 
13 

14 
10 
10 
11 
14 

53 
78 
100 
114 
131 

116 
93 
83 
81 

86 

30 
30 
29 
29 
33 

35 
32 
29 
21 
21 

18 
17 
16 
16 

15 

,. 

11 
12 
11 
12 
12 

7 
7 
7 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
9 

12 

13 
13 
11 
10 

16 

17 
18 
16 
It 

131 

131 
120 
120 
104 

86 
83 
83 
90 
97 

29 
25 
33 
25 
26 

26 
20 
26 
25 
22 

14 

J 

14 

J 

11 
11 

.. 

10 

i 

13 
13 
13 
13 
12 

8 
8 
8 
10 
9 

8 
8 
8 
8 
8 

8 
9 
9 
9 
8 

10 
12 
12 
14 
1« 

16 
17 
22 
25 
18 

85 
80 
100 
76 
80 

83 
80 
80 
72 
74 

24 
29 
22 
21 
20 

21 
20 
19 
17 
19 

10 
9 
9 
8 

; 

8 

; 

12 
12 
12 
11 
U 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

17 
13 
12 
12 
10 

18 
22 
26 
25 
38 

76 
72 
78 
64 
68 

76 
64 
69 
54 

51 

20 

18 
18 
18 
16 

19 
16 

17 
18 
18 

7 

»        

7 
11 
9 
8 

J 

r        '•• 

>          

*     •       '■'-'.'.'.'.'. 

11 
10 
10 
10 
9 
» 

8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 

8 
8 
8 
8 


12 
10 
14 
14 
14 
14 

42 
42 

55 
SO 
60 

83 

83 
83 
83 
118 
131 

51 
52 
47 
42 
35 

16 
16 
17 
16 
31 
48 

18 
17 
17 
16 
22 
14 

8 
7 

7 
7 
7 

J^'JR-DMargB  flstimatod  Jan.  31  to  V»lK  3,  beoBUM  of  loe;  interpolated  ^^ 
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Monthly  diteharge  o/Pvndia  Creek  at  PoruAa,  Colo.,  for  the  year  ettding  Sept.  SO,  1916. 


Uoutb. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


RunK>ff 
(total  in 
acro-(eet). 


October 

Novemljor 

December 

January 

February 

Uareh 

AprU 

May 

June 

July 

August 

September 

The    year 


13 

13 

10 

8 

« 

17 

60 

131 

142 

48 

54 

IS 


11.5 

8.77 
8.29 
8.0 
8.14 
U.7 
23.0 
84.5 
81.4 
25.8 
23.5 
10.7 


23.5 


707 

522 

510 

492 

468 

719 

1,370 

5,200 

4,840 

1,590 

1,440 

637 


18,500 


WSST  BEAVXa  CHEEK  STAR  YICTOS,  COLO. 

Location. — In  sec.  30,  T.  16  S.,  R.  68  W.,  at  the  Skagway  power  station  of  the  Arkansas 
Valley  Railway,  Light  &  Power  Co.,  about  7  miles  southeast  of  Victor, 'in  Fre- 
mont County. 

Drainage  abea. — ^70  square  miles. 

Records  available. — January  1,  1905,  to  September  30,  1916. 

Method  of  determining  flow. — ^Water  used  through  power  house  is  brought  by 
pipe  line  from  reservoir  3}  miles  upstream;  quantity  ia  measured  hourly  by 
weir,  and  a  quantity  representing  the  gain  or  loss  in  the  reservoir  during  the 
period  is  added  or  subtracted.  To  determine  the  natural  flow  of  the  stream  the 
seepage  through  the  dam  is  measured  by  weir  and  added  to  the  total  quantity 
thus  obtained.  This  method  takes  no  account  of  evaporation  from  the  surface 
of  the  reservoir. 

DrvERSioNs. — Above  the  power  reservoir  are  three  reservoirs  from  which  the  town 
of  Victor  obtains  its  municipal  supply.  In  the  upper  basin  are  four  reservoirs 
from  which  water  is  diverted  into  Lake  Moraine  and  thence  by  natural  channels 
to  Colorado  Springs,  where  it  is  used  as  municipal  supply.  Filings  for  these 
diversions  from  the  basin — 52 'second-feet  by  ditch  and  5  second-feet  by  pipe 
line — ^have  not  yet  been  adjudicated.  The  town  of  Altman,  for  municipal  sup- 
ply, has  also  filed  on  five  reservoir  sites  in  the  upper  basin,  having  a  combined 
capacity  of  2,300  acre-feet.  Below  the  power  plant  there  are  adjudicated  decrees 
for  diversions  of  57  second-feet  from  Beaver  Creek,  which  is  formed  by  East  and 
West  Beaver  creeks.  In  addition  there  is  an  irrigation  reservoir  in  operation 
which  has  a  filing  for  4,760  acre-feet. 

Cooperation. — Records  are  furnished  through  courtesy  of  Arkansas  Valley  Railway 
Light  &  Power  Co.,  and  are  said  to  be  probably  correct  within  5  per  cent. 

Monthly  dUcharge  of  West  Beaver  Creek  near  Victor,  Colo.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 


October... 
Novembei 
December. 
January... 
Febnuurr.. 
Manh..... 
April 


Mean  dis- 
charge In 
second-feet. 


12.0 
7.45 
5.49 
4.00 
6.76 
8.22 
8.31 


Run-off 
(total  in 
acie-feet). 


738 
443 


246 


605 
494 


Month. 


May 

June 

July 

August 

September 

The  year 


Mean  dis- 
charge in 
seoond-feet 


24.6 
13.8 

7.63 
l&I 

9.14 


10.6 


Ruo-oS 
(total  in 
acre-feet). 


1,510 
821 
400 

1,110 
fi44 


7.000 
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BOEHXXX  CKXZK  HEAK  PIKES  PEAK,  COLO. 

laoHOH.— In  the  NW.  J  sec.  32,  T.  14  S.,  R.  68  W.,  3i  mUee  south  of  Pikes  Peak, 
El  Fiao  County,  above  little  Beaver  and  Sackett  creeks.  Elevation  of  etation, 
11,000  feet. 

DiuxAOS  AHBA. — 7.2  Square  miles  (measured  on  topographic  map).  Of  this  area 
^HWTinwtety  75  per  cent  is  located  above  timber  Hue.  To  the  natural  drain- 
age has  been  added  that  of  West  Beaver  Creek  above  Strickler  tunnel  intake. 

Raomoa  availabi.x. — October  1, 1909,  to  September  30,  1916. 

DssBKErAiioN  or  DiscHAROB. — Flow  measured  by  sharp-crested  weir,  60  inches 
loDg,  with  complete  end  contraction.  A  stake  is  driven  into  bed  of  stream  in 
pod  above  weir,  so  that  its  head  is  level  with  crest  of  weir;  depth  of  water  over 
stake  is  measured  by  steel  scale.    Discharge  is  computed  by  Francis  formula. 

RiGuunoN. — Flow  regulated  by  series  of  three  reservoirs  having  an  aggr^l^^ting 
c^Mcity  of  1,400  acre-feet;  reeervoirB  operated  by  Colorado  Springs  water 
department. 

Dmuoira. — Water  diverted  above  weir  for  use  in  Victor  is  measured  and  added  to 
flow  over  Boehmer  Creek  weir  to  show  total  run-off. 

CooPKKAnoN. — ^Monthly  discharge  computed  from  records  collected  by  Colorado 
Spring  Water  Department. 

KntUy  £»c3utrge  of  Boehmer  Creek  near  Pikes  Peak,  Colo.,  for  the  yean  ending  Sept. 

SO,  1910-1916. 


Alscbarge  In  aecond-feet. 

Kun-ofl. 

IbnOi. 

MffTJTWi^tn 

Vlnimum. 

Metm. 

Per  square 
mile. 

I>epUiiii 

inches  on 

drainage 

area. 

Total  in 
acTfr-feet. 

UO»-10. 
Ocaliar              

7.9S 
6.23 
6.60 
4.40 
3.10 
5.26 
U.7 
27.8 
15.0 
15.0 
22.3 
7.W 

4.13 
3.00 
3.84 
3.90 
3.83 
3.85 
5.73 
5.60 
6.23 
4.12 
6.67 
3.57 

6.64 
5.17 
4.50 
3.19 
3.02 
3.64 
4.90 

13.6 
8.28 
7.13 

10.9 
6.18 

0.908 
.718 
.625 
.444 
.419 
.506 
.625 

1.89 

1.16 
.990 

1.51 
.890 

1.06 

.80 

.72 

.51 

.44 

.58 

.70 

2.18 

1.28 

1.14 

1.74 

.96 

403 

Snoaber 

308 

>milirr 

277 

19« 

168 

K«e»..'...                       

234 

i|d 

388 

2^..... 

836 

Si"::::::::::::::::::: : 

498 

;dy 

438 

inst 

670 

^T^fw 

368 

27.8 

2.00 

6.42 

.801 

12.10 

4,650 

1910-11. 
OfMv 

5.2B 

3.71 

3.00 

2.80 

2.00 

2.00 

6.56 

18.6 

8.28 

20.8 

22.4 

16.6 

2.80 
2.56 
2.60 

.90 
1.26 

.96 
1.66 
5.29 
5.  CO 
3.30 
9.36 
3.81 

4.04 
3.24 
2.84 
1.51 
1.75 
1.45 
Z70 
11.5 
7.62 
14.4 
18.5 
7.22 

.561 
.450 
.394 
.210 
.243 
.201 
.375 
1.60 
1.06 
2.00 
3.57 
1.00 

.65 

.50 

.45 

.24 

.25 

.23 

.42 

1.84 

1.18 

2.31 

2.96 

1.12 

248 

!>mal» 

193 

o*(«l))r 

176 

'•waiT                           .    , . 

92.8 

lixmn 

97.3 

iS^...  :  ::: 

89.2 

laa 

161 

JTj.....       : :: 

707 

''» 

453 

;iT 

S85 

iaral 

1,140 

kfn.'ai:.             

430 

Ttenar     

29.8 

.90 

6.45 

.806 

12.14 

4,670 

Ull-13. 
Qititar. 

lai 

1.35 
1.82 
3.81 

.90 
.14 
1.82 
1.82 

7.32 

.53 

1.82 

2.71 

2.30 

.60 

3.78 

8.56 

16.3 

6.78 

.     8.11 

3.38 

1.02 
.074 
.252 
.376 
.319 
.0834 
.379 

1.19 

3.26 
.943 

1.13 
.468 

I.IS 

.08 

.29 

.43 

.34 

.10 

.42 

1.37 

2.53 

1.09 

1.30 

.63 

450 

^liii 

31.6 

T^naliiir'                     

112 

hmmr                  

167 

h5«;;;::  ;:  :     

132 

tefc..'.       .:: 

36.9 

3tti :::::::; ::::  

2.86 
28.0 
21.0 
10.8 
9.00 
6.62 

2.69 
2.61 
4.47 
6.87 
7.37 
1.58 

182 

«^          ::: 

626 

S;"    :;:::: 

970 

wy..:;         :  ; 

417 

i4«:..  :..::: :. 

499 

>?Sta::::::::: 

201 

Ttor»r 

2S.0    1 

5.10 

.709 

9.64 

3,700 

, 

— — ^ 

1                                       ' 
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SURFACE  WATER  8XTPPLT,  1916,  PART  VIL 


Monthly  ditcharge  ofBoehmer  Creek  near  Pikes  Peak,  Colo.,  for  the  years  ending  Sept. 
SO,  2970-i916— Continued. 


Discharge  in  secoud-feet. 

Bmt-off. 

Hontb. 

Maximum. 

Mean. 

Par  square 
mile. 

DMthln 

inches  on 

drainage 

area. 

ToUl  in 
acre-(eet. 

1912-13. 
October 

6.25 
l«.t 
!t.21 
1.58 
1.68 
1.80 
2.19 
6.62 
8.62 
21.7 
13.6 
15.  ( 

2.07 
X76 
1.6S 
1.13 
1.13 
1.80 
XM 
2.27 
3.50 
5.22 
6.15 
6.62 

4.37 
7.37 
3.98 
1.43 
1.35 
1.80 
2.19 
3.46 
5.77 

10.2 
9.42 

13.0 

0.606 
1.02 
.652 
.198 
.187 
.250 
.304 
.480 
.800 
1.42 
1.31 
1.80 

0.70 
1.14 
.64 
.23 
.19 
.29 
.34 
.55 
.89 
1.64 
1.51 
2.01 

260 

Novembor. 

439 

December 

245 

jAiiiiAry 

87.9 

75.0 

March..'. 

111 

April. 

130 

ii«y!v"i"":":::::::":::::::;. 

213 

S43 

July 

627 

579 

774 

The  year 

21.7 

1.13 

6.38 

.746 

10.13 

3,890 

1913-14. 
October 

11.9 
3.20 
2.61 
2.07 
1.68 
1.58 
2.07 
SO.O 
50.0 
54.6 
49.7 
15.3 

3.50 

2.61 

2.07 

1.68 

1.58 

1.68 

1.58 

2.07 

21.2 

15.0 

U.8 

6.60 

6.49 
2.93 
2.40 
1.90 
1.58 
1.58 
1.S8 
19.S 
37.8 
37.2 
25.7 
9.32 

.902 
.407 
.333 
.264 
.219 
.219 
.276 
2.68 
6.24 
6.16 
3.57 
1.29 

1.04 

.45 

.38 

.30 

.23 

.26 

.31 

3.09 

6.86 

6.95 

4.12 

1.44 

399 

174 

December 

148 

117 

FffbnuTry 

87.8 

UAW»h       .    , 

97.2 

April 

lis 

May!;.::;::::;;:::;::::      : 

1.190 

2250 

2,290 

1680 

66S 

July 

September 

The  year 

54.6 

1.58 

12.4 

1.72 

23.23 

9,010 

1914-16. 
October 

14.6 
3.81 
2.61 
1.35 
1.36 
1.35 
1.35 
27.1 
29.6 
32.6 
34.3 
17.3 

3.50 
2.61 
1.82 
1.35 
1.35 
1.35 
1.35 
2.20 
17.2 
24.2 
20.6 
11.0 

4.92 

3.23 
2.22 
1.36 
1.35 
1.35 
1.36 
12.9 
22.4 
27.0 
27.6 
12.9 

.683 

\Z 

.187 
.187 
.187 
.187 
1.79 
3.11 
3.75 
3.83 
1.79 

.79 

.60 

.36 

.22 

.19 

.22 

.21 

2.06 

3.47 

4.32 

4.42 

2.00 

303 

November 

192 

130 

January 

83.0 

FftbruMT 

75.0 

Uairh.... 

83.0 

80.3 

May 

793 

1,330 

1.600 

1,700 

768 

July 

September 

The  year 

34.3 

1.35 

9.95 

1.38 

18.76 

7,200 

1915-16. 
October 

8. 82 

8.45 

1.82 

1.10 

1.35 

3.20 

4.14 

14.6 

4.72 

3.17 

12.5 

16.6 

4.14 
1.S2 
1.58 
1.10 
1.10 
1.10 
3.20 
3.81 
2.28 
1.81 
2.63 
4.W 

5.15 
4.48 
1.79 
1.10 
1.23 
1.34 
3.67 
6.67 
3.69 
2.39 
7.64 
7.39 

.714 
.622 
.248 
.153 
.171 
.186 
.495 
.773 
.512 
.332 
1.06 
1.03 

.82 
.60 
.29 

.18 
.18 
.21 
.55 
.89 
.57 
.38 
1.22 
1.15 

317 

November 

267 

t>eoemher 

110 

January 

67.0 
70.8 
82.4 
212 

March..'. 

April. 

May :.:.: ::;: 

342 
220 
147 
470 
440 

June u , 

July 

August 

September 

The  year 

16.6 

1.10 

3.78 

.526 

7.12 

2,750 

Non. — Attention  is  called  to  the  fact  ttiat  the  montlily  discharge  in  second-feet  per  square  mile  and  the 
nm-oO  depth  in  inchc!i  do  not  repre<<ent  the  natural  flow  from  ttie  basin  because  oiartlflcial  storage.  The 
mean  of  Che  yearly  discliarges  represents  closely  the  mean  natural  run-<^  for  the  period  as  affect  of 
(torasa  is  eliminated. 
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XOTLK  VKMYMM  O: 


KBAX.  PIXU  rZAX,  OOLO. 


LocAnoN.— lu  the  NW.  i  of  NW.  J,  sec.  32,  T.  14  8.,  R.  68  W.,  jtwt  above  mouth  of 
oeek  3}  miles  south  of  Pikee  Peak,  El  Paso  County,  Little  Beaver  Creek  enters 
Boduner  Creek  from  the  weet  0.3  mile  above  teeervoir  No.  4.  Elevation  of  station, 
U,O0O  feet. 

Dkuxaok  aska. — ^1.00  square  mile  (measured  on  topographic  map).  Approximately 
25  per  cent  of  area  above  timber  line;  remainder  sparsely  timbered. 

Bk(»ds  atailablk.— October  1, 1909,  to  September  30, 1916. 

DinmaxATioN  or  dibchasqe. — Flow  measured  by  sharp-creeted  weir,  24  inches 
long,  irith  complete  end  contraction.  A  stake  is  driven  into  bed  of  stream  in 
pool  above  weir,  so  that  its  head  is  level  with  crest  of  weir;  depth  of  water  over 
stake  is  measured  by  steel  scale.    Dischaige  is  computed  by  Francis  formula. 

DiTKBSioNB. — None. 

Rboulation  . — None. 

CboPKRATioN. — ^Monthly  discfaai^  computed  from  records  collected  by  Colorado 
Sffin^  Water  Department. 

MoiitUg  ditt^arge  ofLiUle  Beaver  Creek  near  Pike*  Peak,  Colo.,  for  the  year  ending  Sept. 

SO,  "1910-1916. 


Dwnthln 

inelMBon 

dnlnags 

area. 

Total  In 
acre-feet. 

Month. 

"Hfftimitvn, 

MluliDiifn. 

Ifean. 

Pwsquu* 
mda. 

NOB-IO. 
nrtiilnr           

0.72 
.38 
.» 
.Sft 

.at 

.2> 
.3t 
•.2t 
.M 
.46 
.SO 
.30 

0.36 
.16 
.22 
.3t 
.33 
.24 
.29 

3.64 
.46 
.10 
.30 
.30 

0.51 
.28 
.27 
.38 
.23 
.34 
.30 

6.44 
.71 
.30 
.30 
.30 

0.51 
.28 
.37 
.36 
.33 
.24 
.30 

t.44 
.71 
.30 
.30 
.30 

0.59 
.31 
.31 
.42 
.24 
.28 
.33 

7.42 
.79 
.23 
.35 
.23 

31.4 

fCfi^Nir . . ,    . 

It.  7 

It.  6 

JaHMTT 

33.1 

Tthr^ry 

13.8 

JJS™  .  "... 

14  8 

Asia. 

17.9 

SE^.:::   .......... . 

396 

JS:":::::::::::::::::;::::::::: 

43.3 

J:^ 

13.3 

kmgtmt    

18.4 

11.9 

* 

9.38 

.10 

.85 

.85 

11.49 

613 

ino-ii. 

fhUtm       . 

.16 

.It 

.10 

.Ot 

.Ot 

.Ot 

1.01 

1.78 

1.6S 

1.40 

1.38 

.73 

.16 
.16 
.10 
.06 
.06 
.06 
.19 
.23 
1.10 
1.00 
.64 
.45 

.16 

.16 

.10 

.06 

.06 

.06 

.60 

1.13 

1.37 

1.37 

1.02 

.53 

.18 
.It 
.10 
.Ot 
.Ot 
.Ot 

.to 

1.13 
1.87 
1.37 
1.03 
.53 

.18 
.18 
.13 
.07 
.06 
.07 

.n 

1.30 
1.63 
1.46 
1.18 
.50 

9.8 

}'mm*<TT. . 

9.6 

DteoBkar 

6.1 

Jtmnrj 

3.7 

^^nmrr.. .  . 

3.3 

^s?!/      

3.7 

iTril 

41.1 

g:-:: 

69.5 
81.5 

Mr 

78  1 

ll«Blt 

63.7 

31  5 

l^p^^ 

1.78 

.46 
.33 
.16 
.16 
.00 
.16 
.00 
.76 
8.10 
1.S3 
.13 
.63 

.06 

.55 

.55 

7.51 

400 

1911-12. 

Ortaltw       

.16 
.It 
.It 
.16 
.00 
.16 
.00 
.76 
1.00 
.63 
.46 
.32 

.35 
.31 
.16 
.It 
.00 
.It 
.00 
.76 
3.14 
.89 
.63 
.31 

.35 
.31 
.It 
.It 
.00 
.It 
.00 
.76 
3.14 
.80 
.63 
.31 

.40 
.33 
.18 
.18 
.00 
.18 
.00 
.88 
3.39 
1.08 
.73 
.35 

31  5 

^^maltn' 

12.5 

9  8 

S^M^rr 

9.8 

Ktan^VT 

.0 

^Chi^ 

9.8 

Atril.... 

.0 

mC'..:.... ;.;;..: 

46.7 

137 

JatT      .           

64.7 

iatiMt., 

38.7 

tmS^^^                        

18.4 

Tte/ev 

3.10 

.00 

.48 

.48 

6.55 

349 
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SUBFAOB  WATER  SUPPLY,  18M,  PART  Vn. 


Monthly  dueharge  of  Litth  Beaver  Creek  near  Piles  Peak,  Colo.,  for  the  year  ending  Sept 
SO,  i9i0-i9i6— Continued. 


Uanth. 


Discbarge  in  saoond-lMt. 


Ulnlmum. 


Persqiure 
mile. 


Dentil  in 

inches  on 

drainage 

area. 


Total  in 
aere-fect. 


October 

November. 
Deoembw.. 
JaDuary.... 
Febnuuy.. 

IbrcH 

AprU 

May 

lune 

July 

August 

September. 


1912-13. 


0.29 

.19 

.00 

.00 

.00 

.00 

.00 

1.00 

2.50 

8.00 

1.00 

.93 


Tbeyear. 


6.00 


October 

November. 
December.. 

January 

February.. 

Uarch 

April 

May 

June 

July 

August 

September. 


1913-14. 


.05 

.54 

.10 

.00 

.00 

.00 

.00 

5.00 

8.30 

3.62 

3.28 

1.28 


The  year. 


October 

November. 
December.. 
January.... 
February.. 

March 

April 

May 

Jime 

July 

August 

September. 


1914-15. 


.45 

.29 

.00 

.00 

.00 

.00 

.00 

2.34 

10.2 

3.28 

1.28 

.03 


The  year. 


10.2 


October 

November. 
December.. 

January 

February.. 

March 

April 

May 

June 

July 

August 

September. 


1915-16. 


Tbsyear.. 


.54 
.10 
.06 
.00 
.00 
.06 
.06 
1.60 
.81 
.63 
.72 
.45 


1.60 


0.10 
.06 
.00 
.00 
.00 
.00 
.00 
.00 

1.28 
.63 
.63 
.45 


0.21 
.11 
.00 
.00 
.00 
.00 
.00 
.36 
1.71 
1.20 
.75 
.55 


0.21 
.11 
.00 
.00 
.00 
.00 
.00 
.36 
1.71 
1.20 
.75 
.55 


.00 


.41 


.40 

.22 

.10 

.00 

.00 

.00 

.00 

.00 

2.73 

1.28 

1.28 

.29 


.54 
.34 

.10 

.00 

.00 

.00 

.00 

1.73 

S.70 

2.17 

2.30 

.64 


.41 


.54 

.34 

.10 

.00 

.00 

.00 

.00 

1.73 

6.70 

2.17 

2.30 

.64 


.00 


.22 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
3.28 
.93 
.63 
.45 


1.13 


.34 
.24 
.00 
.00 
.00 
.00 
.00 
.83 
8.71 
1.57 
.94 
.54 


.00 


.85 


.16 
.10 
.00 
.00 
.00 
.00 
.06 
.06 
.81 
.36 
.48 
.29 


.00 


.27 


l.lt 


.34 
.24 
.00 
.00 
.00 
.00 
.00 
.83 
8.71 
1.57 
.94 
.54 


.85 


0.34 
.13 
.00 
.00 
.00 
.00 
.00 
.42 
1.91 
1.38 
.88 
.61 


5.54 


.62 

.38 

.12 

.00 

.00 

.00 

.00 

1.99 

6.36 

3.50 

3.65 

.71 


15.33 


.39 

.27 

.00 

.00 

.00 

.00 

.00 

.96 

6.37 

1.81 

1.08 

.60 


.41 
.10 
.03 
.00 
.00 
.02 
.06 
.48 
.81 
.49 
.56 
.33 


11.48 


.47 
.11 
.02 
.00 
.00 
.02 
.07 
.62 
.90 
.56 
.68 
.87 


.37 


S.S7 
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BAOKBTT  OKEZX  BXAX  FIKXS  FBAX,  OOLO. 

Location-.— In  the  SB.  }  NW.  }  sec.  32,  T.  14  S.,  R.  68  W.,  just  above  mouth  of 
creek,  4  milea  southeast  of  Pikes  Peak,  El  Paao  County.  Sackett  Creek  enters 
Boeianer  Creek  from  the  north  a  short  distance  above  reservoir  No.  4.  Elevation 
of  statian,  11, 000  feet . 

Dbaisasb  arsa. — 0.65  square  mile  (measured  on  topographic  map).  Approximately 
X  per  cent  of  area  above  timber  line,  and  remainder  sparsely  timbered. 

Bkokds  AvAn^BLE. — Octobcr  1,  1909,  to  September  30,  1916. 

Drbkmikation  or  vischargb. — Flow  measured  by  sharp-crested  weir  24  inches 
bmg  vith  complete  end  contraction.  A  stake  is  driven  into  bed  of  stream  in  pool 
abov«  weir,  so  that  its  head  is  level  with  crest  of  weir;  depth  of  water  over  stake 
is  measured  by  steel  scale.    Diacha^  is  computed  by  Francis  formula. 

DivKKsioKS. — None. 

BxGciA-noN. — ^None. 

CooPEKA-noH. — Monthly  discharge  computed  from  records  collected  by  Colorado 
Spring  Water  Department. 

MoH&ljf  di»duxrge  of  SaektU  Creek  near  Pikes  Peak,  Colo.,  for  the  yean  ending  Sept.  SO, 

1910-1916. 


Dfaclukrge  In  seoond-teet. 

Run-off. 

Mdnth. 

^w  |T1|  m  mn , 

Mean. 

Per  square 
miie. 

Depth  In 

Inches  on 

(Iralna^ 

area. 

ToUIlo 
acre-Ieet. 

ISOV-IO. 

0.87 

.70 

.22 

.22 

.22 

.34 

1.78 

2.73 

1.65 

.40 

.87 

.22 

a22 
.12 
.22 
.22 
.12 
.20 
.34 

.16 
.40 
.12 
.12 
.22 

0.86 
.29 
.22 
.22 
.15 
.23 
.55 
1.58 
1.03 
.17 
.39 
.22 

1.01 
.447 
.338 
.338 
.331 
.354 
.846 
2.43 
1.58 
.261 
.600 
.338 

1.16 
.50 
.39 
.39 
.24 
.41 
.94 
2.80 
1.76 
.30 
.69 
.38 

40.6 

^fv^mlMT 

17.3 

T^— ilmi 

13.6 

Jai^>T  ' 

13.5 

Jitummt 

8.3 

iSSS^:".:::::::::..: .::.::.. 

14.1 

inrfl. 

32.7 

^^       :::.:...: 

07.2 

61.3 

:=dr 

10.5 
24.0 

13.1 

Tlw  yti^t     

2.73 

.12 

.48 

.734 

9.98 

346 

mo-ii. 

Cidabcr 

.>(ff-.^«aib« 

.12 

.10 

.10 

.00 

.00 

.00 

.22 

«.28 

1.14 

2.13 

7.35 

.49 

.12 
.10 
.10 
.00 
.00 
.00 
.22 
.22 
.55 
.34 
.50 
.22 

.12 

.10 

.10 

.00 

.00 

.00 

.22 

1.59 

.78 

1.14 

1.27 

.34 

.184 

.154 

.154 

.00 

.00 

.00 

.338 

2.45 

1.20 

1.76 

1.06 

.523 

.21 

.17 

.18 

.00 

.00 

.00 

.38 

2.82 

1.34 

2.02 

2.25 

.58 

7.4 
8.0 

THi  Mill  rig                 .... 

8.1 

.0 

^AnSv.           .   .                     ... 

.0 

Itoab 

.0 

AcriL 

13.1 

MKr:::.:;::. 

07.8 

SL  ...         

48.4 

tOr 

70.1 

\B^ 

78.1 

ltirtr«tMr     

20.2 

t.2S 

.00 

.48 

■  733 

9.95 

345 

1«1-I2. 
Ortolvr                        .   . 

.30 

.36 

.00 

.00 

.00 

.06 

.00 

.76 

S.10 

1.66 

1.10 

1.88 

.06 
.36 
.00 
.00 
.00 
.08 
.00 
.76 
1.28 
.54 
.20 
.19 

0.14 

.00 

.00 

.06 
.00 
.76 
X06 
.89 
.54 
.32 

.215 

.653 

.00 

.00 

.00 

.0923 

.00 
1.17 
3.17 
1.37 

.831 

.492 

0.25 

.62 

.00 

.00 

.00 

.11 

.00 

1.35 

3.54 

1.58 

.96 

.55 

8.6 

21.4 

Dratbcr. ^... 

.0 
.0 

i!!^«:::::::::;::::;:::::::::: 

.0 

Itorh... 

3.7 

Aivfl-                                 

.0 

«5?^:::"::::::::::::: 

J.31K              

46.7 
123 

Jalr     

54.7 

A^EIBt                      

33.2 

19.0 

3.10 

.00 

.43 

.687 

8.98 

310 
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Monthly  di$Aeprge  of  Sadeett  Creek  near  Pitet  Peal,  Colo. ,  for  the  yean  endinff  Sept.  SO, 

1910-1916— Contmued. 


Disctaaige  In  9eo(>nd.Ieet. 

Rim-off. 

UoBtb. 

Mftxtmnm. 

Vlnimnm^ 

Hem. 

Per  square 
mLe. 

Depth  In 

Inches  on 

dnlnage 

area. 

Total  in 
.acre.(aet. 

1912-13. 
October 

aas 

.06 
.00 
.00 
.00 
.00 
.00 
1.10 

i.as 

3.62 
.72 
.54 

0.06 
.06 
.00 
.00 
.00 
.00 
.00 
.00 
.63 
.36 
.45 
.36 

a  15 
.06 
.00 
.00 
.00 
.00 
.00 
.58 
.89 
.85 
.55 
.47 

a  231 
.0023 
.00 
.00 
.00 
.00 
.00 
.883 

1.37 

1.31 
.846 
.728 

0.37 

.10 

.00 

.00 

.00 

.00 

.00 

1.03 

1.53 

1.51 

.98 

.81 

9.: 

8.( 

Beoember 

.( 

.( 

FfibmuT 

Mnivh 

.( 

April. 

.( 

^!v:::::::::::::::::::::::::::: 

35.1 

53.1 

July , 

52.; 

August  .-  - 

33.1 

September.'. 

28.  ( 

The  year 

3.02 

.00 

.30 

.458 

6.23 

216 

1913-14. 
Octobtf 

.63 

.36 

.00 

.00 

.00 

.00 

.00 

5.83 

4.64 

2.34 

2.64 

1.28 

.16 
.06 
.00 
.00 
.00 
.00 
.00 
.00 

1.65 
.82 

1.53 
.16 

a4Q 

.23 

.00 

.00 

.00 

.00 

.00 

1.99 

3.18 

1.48 

1.93 

.41 

.615 

.354 

.00 

.00 

.00 

.00 

.00 

3.06 

4.89 

2.28 

2.97 

.631 

aTi 

.40 

.00 

.00 

.00 

.00 

.00 

3.53 

5.46 

3.63 

3.42 

.70 

24.1 

NoTMnber 

13.; 

.( 

^Anmry 

.{ 

Ffihniiinr . . 

.( 

Uarcb... 

.( 

April. 

.{ 

^!v:: 

122 

TSm.........  ...... 

189 

July. 

91. ( 

119 

Befitember 

24.  < 

The  year 

6.64 

.00 

.81 

1.24 

16.85 

584 

1914-15. 
Octobtf 

.45 

.10 

.00 

.00 

.00 

.00 

.00 

5.00 

7.49 

2.00 

1.00 

.45- 

.10 
.06 
.00 
.00 
.00 
.00 
.00 
.00 
1.53 
.54 
.45 
.45 

0.17 
.07 
.00 
.00 
.00 
.00 
.00 
1.65 
3.34 
.98 
.69 
.45 

.3(1 
.108 
.00 
.00 
.00 
.00 
.00 
2.54 
5.14 
1.51 
1.06 
.693 

0.30 

.12 

.00 

.00 

.00 

.00 

.00 

3.93 

5.74 

1.74 

1.22 

.n 

lai 

4.i 

December 

.( 

.( 

FebruMy 

.( 

liBTCh.... 

.( 

AnriL 

.( 

i^."i:"" ""      : 

101 

199 

July 

60.) 

August. 

42.  < 

September 

26.1 

7.49 

.00 

.61 

.944 

12.82 

444 

Ootobff 

.29 
.06 
.00 
.00 
.00 
.06 
.06 
1.78 
1.00 
.36 
.36 
.10 

.06 
.00 
.00 
.00 
.00 
.00 
.06 
.06 
.63 
.14 
.16 
.10 

.22 
.02 
.00 
.00 
.00 
.03 
.06 
.83 
.97 
.20 
.15 
.10 

.338 

.0307 

.00 

.00 

.00 

.0307 

.0923 

1.28 

1.49 
.307 
.231 
.154 

.39 
.03 
.00 
.00 
.00 
.04 
.10 
1.48 
1.66 
.35 
.27 
.17 

13.  i 

November 

I.! 

December 

.( 

FebniflUT 

.( 

V»roh 

1.1 

April 

3.( 

1^:":;::;::::::;::::;::::::::: 

51.  ( 

June 

67.1 

July 

12.1 

August 

9.1 

September 

6.( 

1.78 

.00 

.31 

.330 

4.49 

156 

UOK  O&EXK  HXAX  HAI.rWAT,  OOLO. 

Location.— In  the  NW.  i  sec.  15,  T.  14  8.,  R.  68  W.,  at  mouth  of  creek  half  a  mil* 

southwest  of  Halfway,  El  Paso  County.    lion  Creek  enters  Ruxton  C^eek  from 

the  west.    Elevation  of  station,  9,250  feet. 
Deainaob  area. — 2.00  square  miles  (measured  on  topographic  map).    Includes  aV 

area  above  the  crater  apparently  tributary  to  Sheep  Creek.     Approzimatd]! 

30  per  cent  of  area  above  timber  line,  and  remainder  spaisely  timbemd. 
Rbcqrds  available.— April  1, 1008,  to  September  30, 1916. 
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DnKumcATlON  or  dischakok. — Plow  measured  by  sharp-crested  weir  30  inches 
king  with  cwnplete  end  contraction.  A  stake  is  driven  into  bed  of  stream  in  pool 
above  weir,  bo  that  its  head  is  level  with  crest  of  weir;  depth  of  water  over  stake 
is  measured  by  steel  scale.    Diachaige  is  computed  by  Francis  formula. 

DmssmifB. — ^None. 

Rbguiatson  . — ^Noae. 

CooTKBATioN. — ^Mcmthly  discharge  computed  from  records  collected  by  -Colorado 
Springs  Water  Department. 

MamAbf  dudtarge  of  Lion  Creek  near  Halfway,  Colo.,  for  the  years  en&ng  Sept.  30, 

1908-19ie. 


Diaoliarge  in  seoand-teat. 


Marimnm. 


Mlnlmnm, 


H«an. 


Per 
square 
mile. 


Ron-ofl. 


Dnithin 

Inches  on 
drainage 


Total  In 
Bcre-teet. 


1«H. 


LM 
.80 
fi3 
.92 
!.(» 
1.03 


.37 
.30 
.27 
.41 
.45 


0.65 
.AO 
.43 

.46 
.78 


.71 


0.32S 
.300 
.215 
.230 
.300 
.355 


TtepMted. 


Ocatar 


I90B4. 


.M 
.87 
.74 
.65 
.05 
.65 
1.38 
1.16 
LOg 
.91 
1.71 
3.90 


3.90 


i9a»-io. 


a.  27 

1.49 
1.08 
.90 
.87 
1.43 
Ll< 
1.27 
L38 
LOO 
L43 
1.38 


1010-U. 


2.27 


1.22 
.60 
.69 
50 
.48 
.65 

LOt 
.56 

L06 
.69 

107 

1.60 


TiHTaar. 


2.67 


.74 
.60 
.60 
.66 
.48 
.56 
.CO 
.74 
.48 
.45 
.56 
L27 


.89 
.76 
.65 
.58 
.58 
.61 
.78 
.86 
.73 
.59 
1.00 
2.37 


.45 


.86 


1.49 
.87 
.93 
.74 
.69 
.48 
.69 

L03 
.78 
.60 
.87 

1.06 


1.87 
1.36 
LOO 
.86 
.76 
.91 
LOO 
LOO 
.87 
.94 
L13 
L23 


.48 


1.08 


.87 
.45 
.24 
.41 
.21 
.21 
.37 
.37 
.27 
.30 
.41 
LIO 


LOS 
.56 
.60 
.50 
.40 
.43 
.57 
.46 
.38 
.53 
L36 
L32 


.21 


.446 

.375 
.325 
.290 
.290 
.305 
.390 
.430 
.365 
.395 
.500 
L18 


.433 


.935 
.630 
.500 
.430 
.380 
.455 
.500 
.545 
.435 
.470 
.560 
.610 


.515 
.280 
.300 
.250 
.200 
.215 
.285 
.230 
.190 
.365 
.680 
.660 


.340 


as« 

.86 
.34 
.37 
.46 
.40 


.51 
.43 
.37 
.33 
.30 
.35 
.44 
.50 
.41 
.34 
.58 
L33 


6.87 


.108 
.70 
.68 
.60 
.40 
.53 
.56 
.63 
.49 
.54 
.65 
.68 


7.33 


.50 
.31 
.35 
.39 
.21 
.23 
.33 
.27 
.21 
.31 
.78 
.74 


18.7 
36.9 
36.6 
38.3 
48.0 
43.3 


220 


64.7 
44.6 
40.0 
35.7 
32,2 
37.6 
46.4 
63.9 
43.4 
3&3 
6L5 
141 


626 


115 

75.0 
6L5 
62.9 
42.2 
66.0 
69.5 
67.0 
5L8 
57.8 
68.9 
7XS 


.    fso 


63.3 
33.3 
36.B 
30.7 
23.2 
36.4 
33.9 
28.3 
33.6 
33.6 
83.0 
78.6 


492 


100639"— 1&—W8P  437 3 
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Monlhfy  diidurge  of  Lion  Creek  near  Eblfvag,  Colo.,  for  the  feari  ending  Sept.  SO, 

i90«-/9/fr— Continued. 


Discharge  in  second-teet. 

RniH>ff. 

Uflotli. 

Uesn. 

Par 
■qnare 
mUe. 

Depth  in 

inchaaon 

drainage 

ares. 

Total  in 

•cre^eet. 

1911-12. 
Ootober , 

LOO 
Lie 

.n 

:S 

.87 
2.10 
3w31 
3.41 
2.33 
2.38 
XIO 

ao7 

.79 
.07 
.01 
.81 
.66 
.61 
.88 
.91 
.91 
LOS 
L88 

LU 

.98 

.78 

.68 

.00 

.06 

L07 

L40 

LSS 

L4S 

LOS 

L84 

O.SSS 
.475 
.890 
.328 
.300 
.830 
.838 

:^ 

.718 
.976 
.770 

0.64 
.83 
.48 
.87 
.32 
.88 
.60 
.81 
.74 
.82 

68.3 

56.6 

Deoemlwr.... 

48,0 

January 

40.0 

34.8 

Ui«4i  . 

4a6 

ApiU 

63.7 

sw."""::;:;:;;";;"""""" 

86.1 

June 

79.1 

July 

87.9 

130 

Bqitombar 

9L6 

3.41 

.81 

L12 

.663 

7.64 

816 

1913-13. 
Ootober    

1.80 

1.34 

.88 

.79 

.73 

1.78 

X40 

2.78 

LIO 

X7S 

3.10 

LSO 

LIO 
.70 
.27 
.48 
.61 
.46 
.86 
.67 
.46 
.36 
.66 

LOS 

LSS 
LOS 
.63 
.68 
.67 
.61 
LSO 
.96 
.70 
.63 

Loe 

L37 

.660 
.510 
.310 
.338 
.338 
.308 
.600 
.478 
.390 
.310 
.840 
.688 

.76 
.87 
.86 
.87 
.88 
.88 
.67 
.65 
.39 
.36 
.» 
.78 

81.2 

60.7 

38.1 

jaooarr 

40.0 

37.3 

Mordi... 

87.8 

April 

7L4 

1^::::::::: ::::::::::::::::;: 

58.4 

Jonn 

4L7 

July 

88.1 

Aognst 

Saptonbar 

66.4 
8L8 

The  year 

i78 

.27 

.90 

.450 

Ml 

683 

1913-14. 

October 

November 

December 

January 

L68 

LSO 

LOS 

.79 

.70 

.88 

X07 

8.17 

&83 

4.21 

4.31 

2.93 

LIO 

LOS 

.79 

.07 

.61 

.61 

.88 

L7S 

LOS 

X41 

X9» 

LOO 

L40 

LU 

.93 

.72 

.68 

.70 

LSS 

2.28 

2.49 

S.S9 

3.70 

3.40 

.700 
.860 
.466 
.300 
.328 
.SSO 
.000 
L14 
L24 
L70 
LSS 
L» 

.81 

.02 

.54 

.42 

.34 

.40 

.77 

L31 

LSS 

LOS 

XU 

LS4 

86.1 
6&6 
S7.2 
44.3 

se.1 

March 

43.0 

April 

82.1 

11^:".:;::;::::::: :. 

140 

Jane 

148 

July 

308 

Anguat 

September 

238 
143 

8.02 

.61 

L77 

.888 

1X02 

1.280 

1914-16. 

October 

November 

December 

January 

February 

ICarob 

AmU 

XIO 
L78 
LSO 
LOS 
.91 
.97 
Z9S 

xn 
xa 

Z93 
3.31 
2.78 

LOS 
L17 
.97 
.07 
.73 
.61 
.07 
LOS 
LOO 
L8S 
LOO 
LOO 

L79 

L48 

LOS 

.86 

.80 

.76 

L19 

2.09 

LSO 

IS 

X33 

.808 
.725 
.540 
.430 
.400 
.380 
.508 
L04 
.900 
LU 
L38 
LU 

LOS 
.81 
.03 
.80 
.42 
.44 
.06 
LSO 
L04 
LSO 
L4S 
LM 

110 
8&1 
60.4 
fiZ< 
44.4 
4&1 
70.  ( 

mK!  :                      . 

139 

J?™;:::::;:;:::::::;::::::::::::: 

July 

August 

Sqitember 

111 
130 
1S7 
132 

Tbe  year       

3.31 

.01 

L88 

.787 

ia74 

1  150 

1918-16. 
Ootober 

i07 
L4S 
L17 
.97 
.91 
LOS 
L17 
L4S 
LOS 
&32 
LOO 
LOS 

L38 
L17 

:8 

.67 
.80 
.67 
.79 
.80 
.81 
LIO 
L17 

L68 
LSS 
L04 
.88 
.78 
.76 
.88 
LIS 
.76 
.97 
L48 
L46 

.840 
.640 
.820 
.428 
.300 
.380 
.440 
.878 
.380 
.488 
.736 
..730 

0.97 
.71 
.00 
.49 
.42 
.44 
.40 
.60 
.42 
.88 
.84 
.81 

108 

76.: 

December 

January 

February 

April , 

64.< 

ea.i 

44.) 
46.1 

iffiJ.  mi"  :        . 

70  1 

jSv:;::::::::::::;::::.. .:.:.:.: 
Jfe:::::::::::::::::::;:::::::: 

Svtamber 

45.': 

8B.i 
8&1 

Tbayear 

&32 

.81 

LOO 

.Sli 

7.41 

791 
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OBBIK  nAK  XAUWAT,  00U>. 

loamw.— Ill  the  SW.  i  aec.  11,  T.  14  S.,  R.  68  W.,  a  qiuuter  of  a  mile  weet  of  Half- 
wtcf,  EI  Faao  County.  No  tiibutary  between  station  and  mouth  a  short  distance 
bdaw.  Sheep  Creek  enters  Ruxton  Creek  from  the  weet  a  short  distance  above 
Halfway.    Elevation  of  station,  9,100  feet. 

DuDiAOK  ABBA.— 0.73  square  mile  (measured  on  topogrBphic  map).  Does  not  in- 
clude any  area  above  the  Crater  as  this  is  most  probably  tributary  to  Lion  Creek. 
Fiactically  all  below  timber  hne,  but  sparsely  timbered . 

RnoiDB  AVAiuLBLB.— April  1,  1908,  to  September  30, 1916. 

DimuaxATioK  or  discrabox. — Flow  measured  by  sharp-crested  weir  30  inches  long 
vitfa  complete  end  contraction.  A  stake  is  driven  into  bed  of  stream  in  pool 
ibove  weir,  so  that  its  head  is  level  with  crest  of  weir;  depth  of  water  over  stake 
ia  measured  by  steel  scale.    Discharge  is  computed  by  Francis  formula. 

DirnsMNS. — None. 

BwcLATioM. — None. 

CoornATtoN. — Monthly  discharge  computed  from  recorda  collected  by  Colorado 
Spring  Water  Department. 


tuUUf  ditdurge  of  Sheep  Creek  near  Half  way, 

1908-19U1. 


Colo.,  for  the  yeart  ending  Sept.  90, 


DtsOurgb  in  seoond-feot. 

Run-off. 

Ikoth. 

M.»ln«tii^ 

mnimnm. 

Itaa. 

Twsquan 
mUe. 

Depth  in 

jnchcson 

drainage 

arw. 

Total  in 
acre-fMt. 

1108. 
iBl 

0.30 
.4S 
.30 

.a< 

1.37 

.n 

0.18 
.26 
.M 
.U 
.U 
.48 

0.27 
.46 
.28 
.18 
.SI 
.48 

0.369 
.629 
.315 
.346 
.606 
.6M 

a  41 
.73 
.3S 
.38 
.80 
.78 

16.1 

%^3" :     :     ; 

38.8 

S.:.     :    :      :    . 

18.7 

^:::::::::::::::::::::::::::::: 

11.1 

tapa....."...::::.:::. .:;:::;:: 

31.4 

38.6 

TkapariDd 

139 

0«.. '^. 

.37 
.34 
.34 
.34 
.18 
.53 
.48 
.41 
.it 
.96 
3.30 

.37 
.18 
.31 
.31 
■  U 
.13 
.IS 
.36 
.31 
.18 
.30 
.83 

.33 
.33 
.33 
.21 
.16 
.14 
.35 
.34 
.33 
.28 
.63 
1.47 

.461 
.801 
.301 
.387 
.219 
.193 
.342 
.466 
.438 
.383 
.862 
3.01 

.63 
.34 
.35 
.83 
.38 
.23 
.38 
.54 
.49 
.44 
.00 
3.34 

30.8 

Itmb* 

13.1 

Um^.:....'.'.'.'.'..'. 

13.  S 

w!;.:::;::.::::;;  ;.. 

12.9 

hSf :::::::;:::::::: : 

8.9 

iCi!^:i"  :::::;: 

8.6 

M 

14.9 

iS^.     :::::: : 

30.9 

j»....     ;        : 

19.0 

wy."      :  :  : 

17.3 

«5w.::::::::;:::::::;:::::":; 

38.7 

87.  S 

' 

Vitjmt. 

3.30 

.U 

.88 

.531 

7.07 

276 

0.*,......'^'^. 

1.0t 
.S3 
.37 
.24 
.31 

.ao 

.<5 
.«0 
.W 
.78 
.83 
.16 

.37 
.31 
.18 
.18 
.24 
.S3 
.30 
.41 
.45 
.45 

.7* 
.44 
.30 
.33 
.18 
.84 
.46 
.63 
.46 
.47 
.68 
.54 

1.08 
.603 
.411 
.315 
.346 
.465 
.630 
.848 
.616 
.643 
.863 
.730 

1.34 
.67 
.47 
.86 
.36 
.S4 
.70 
.98 
.60 
.74 
.99 
.83 

4&6 

jwBbir...::::"::":". :.:;::: 

36.3 

18.4 

i"^.™;::::::;:::;:::::::;: 

14.1 

f*imT..:..:...: ...:.:....:. 

10.0 

iK7....:i: 

30  9 

w ' 

37.4 

i?r.... ;: 

38  1 

hi..." 

36  8 

wi.     :  : 

jgio 

<!•«":;::;::;::::;:;;::::::::: 

88.7 

83.1 

.  . 

ThijMr 

1.06  1              .18 

.46 

.634  1         8.46 

880 
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SURFACE  WATEB  SUPPLY,  1»16,  PART  VH. 


MonMy  ditcharge  of  Sheep  Creek  near  Halfway,  Colo.,  for  the  yean  ending  Sept.  SO, 

1908-19X6— ijontAnvBA. 


Discharge  In  second-feet . 

Rnn-oS. 

Honth. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth  In 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

1910-11. 
October 

0.48 
.37 
.30 
.30 
.13 
.13 
.41 
.K 
.37 
.69 

1.60 
.73 

0.37 
.21 
.24 
.13 
.06 
.08 
.13 
.18 
.08 
.08 
.61 
.51 

0.40 
.31 
.27 
.20 
.10 
.11 
.22 
.28 
.15 
.35 
.82 
.57 

0.547 
.424 
.369 
.273 
.137 
.150 
.301 
.383 
.205 
.478 

1.12 
.780 

0.63 
.47 
.43 
.31 
.14 
.17 
.34 
.44 
.23 
.55 

1.29 
.87 

24.S 

November 

18.4 

16.6 

Januarv 

12.3 

S.S 

March 

6.8 

April 

13.1 

May ::::::      . . .. 

17.2 

8.0 

Inly .  ... 

21.5 

50.4 

September 

33.9 

The  vear 

1.60 

.08 

..32 

.4.^3 

5.87 

229 

19U-12. 
October 

.73 

.4« 

.36 

.23 

.16 

.27 

1.03 

2.93 

2.23 

1.98 

1.63 

1.10 

.41 
.32 
.23 
.16 
.13 
.16 
.20 
..16 
.79 
1.03 
.91 
.67 

.51 

.37 

.29 

.20 

.15 

.30 

.39 

1.23 

1.27 

l..'i2 

1.31 

.80 

.898 
.506 
.397 
.274 
.205 
.274 
.533 
1.68 
1.74 
1.81 
1.79 
1.09 

.80 

..56 

.46 

.32 

.22 

.32 

..59 

1.94 

1.94 

2.09 

2.06 

1.22 

31.4 

22.0 

December 

17.8 

12.3 

FebruaW 

8.6 

March 

12.3 

April 

23.2 

ySf.:..:. 

75.6 

June .  .. 

75.6 

July 

81.2 

Augnst 

80.6 

Sej^mber 

47.6 

2.93 

.13 

.67 

.920 

12.52 

488 

1912-13. 
October 

1.4S 

.56 

.36 

.30 

.13 

.51 

1.38 

1.24 

.79 

1.17 

1.03 

1.03 

.51 
.36 
.13 
.13 
.10 
.05 
.23 
.46 
.32 
.20 
.46 
.56 

.64 
.44 
.25 
.17 
.13 
.16 
.64 
.63 
.49 
.45 
.65 
.73 

.876 
.602 
.342 
.233 
.178 
.219 
.876 
.862 
.671 
.616 
.890 
1.00 

1.01 
.67 
.39 
.27 
.19 
.25 
.98 
.99 
.75 
.71 
1.03 
1.12 

39.4 

26.2 

December 

15.4 

10.5 

February 

7.2 

March 

9.8 

38.1 

May.'.'.".'.::: 

38.7 

29.2 

July 

27.7 

40.0 

Be^ember 

43.4 

The  year 

1.45 

.05 

.45 

.615 

8.3« 

326 

1913-14. 
October 

.91 

.56 

.36 

.27 

.27 

.36 

1.75 

3.31 

2.57 

3.70 

3.31 

1.4S 

..56 

.32 

.27 

.23 

.20 

.23 

.36 

1.10 

J.  52 

1.83 

1.10 

.79 

.67 

.43 

.33 

.28 

.22 

.29 

1.01 

2.33 

2.13 

2.69 

2.14 

1.03 

.917 
.588 
.451 
.356 
.301 
.397 
1.38 
3.19 
2.91 
3.68 
2.93 
1.41 

1.06 

.66 

.52 

.41 

.31 

.46 

I., 54 

3.68 

3. 25 

4.24 

3.38 

1.57 

41.2 

November 

December 

25. 6 
30.3 
16.0 

February 

12.2 

March 

17.8 

April 

60.1 

May...  ... 

143 

127 

JnJv 

165 

August 

133 

Se{^mber 

61.3 

The  year 

3.70 

.20 

1.13 

1.55 

21.08 

822 
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MontUj)  ditAarge  ofShup  Greet  near  Halfwm,  Colo. ,  from  the  years  endina  Sept.  30, 

1908-1916— ColoaAo. 


Month. 


October 

November 

December 

Juiuar>- 

Febinary 

HBch 

Mr 

AB(DSt ............. 

bptember 

The  year 

1915-ia. 

Oetober 

Nonmber 

Dnanber 

Tintitrj 

tibmtry 

Handi 

g::::::::::;:::: 
»:::;::::::::;::: 

AngDst 

lapcamber 

The  yew 


Discbarge  in  second-feet. 


Run-off. 


Maximum. 


0.7» 

.87 

.46 

.32 

.» 

.36 

3.06 

3.12 

2.84 

1.83 

2.10 

1.75 


3.12 


.97 

■    .67 

.46 

.36 

.27 

.27 

1.03 

1.38 

.91 

4..'>2 

2.40 

1.03 


4.62 


Minimum. 


0.S6 

.36 

.27 

.23 

.16 

.20 

.27 

1.38 

1.03 

MO 

1.30 

1.03 


.16 


Mean. 


0.72 

.S3 

.34 

.29 

.20 

.23 

.96 

2.11 

l.SO 

1.41 

1.71 

1.2S 


.79 
.54 
.36 
.26 
.24 
.24 
.41 

1.10 
.54 
.57 

1.22 
.79 


.59 


Depth  In 
Per  souare  ■  inc[ie.s  on 
mile.        drainage 
area. 


0.986 
.725 
.465 
..342 
.274 
.315 
l.-ll 
2.88 
2.46 
1  93 
2.34 
1.71 


.32 


1.08 
.739 
.492 
..156 
..128 
.328 
..561 

l.SO 
.739 
.780 

1.67 

1.08 


.807 


1.14 

.81 

.54 

.39 

.29 

.36 

1.46 

3.32 

2.74 

2.22 

2.70 

1.91 


17.88 


1.24 

.82 

.57 

.41 

.3S 

.38 

.63 

1.73 

.82 

.90 

1.92 

1.21 


10.98 


Total  in 
acre-feet. 


44. S 

31.5' 
20.9 
15.4 
11.1 
14.1 
57. 1 

130 

107 
86.7 

lOS 
74.4 


698 


48.6 
32.1 
22.1 
16.0 
13.8 
14.8 
24.4 
67.6 
32.1 
35.0 
75.0 
47.0 


438 


80TTTH  KTTZTOV  OKXXK  AT  HALTWAT,  COLO. 

Location.— In  the  SW.isec.  11,  T.  14S.,  R.  68  W.,  justabove  hydroelectric  intake  at 
Halfway,  El  Paso  County.  No  surface  tributary  between  station  and  mouth,  a 
short  distance  below.  South  Buxton  Creek  enters  Ruxton  Creek  from  the  south 
at  Halfway.    Elevation  of  station,  0,000  feet . 

DuuNAOB  AREA. — 3.95  square  miles  (measure<l  on  topofiraphic  map).  Practically 
all  below  timber  line  and  heavily  timbered. 

Records  available. — June  1,  1906,  to  September  :tO,  1916. 

Determixation  op  discharge. — Flow  measured  by  two  sharp-crested  weirs,  with 
complete  end  contraction.  Discharge  is  computed  by  Francis  formula.  The 
main  weir  is  one-third  mile  above  the  mouth  of  the  creek  and  a  short  distance 
above  the  hydroelectric  intake  which  has  a  capacity  of  4.63  second-feet.  The 
second  weir  is  halfway  between  the  main  weir  and  the*mouth  of  the  creek  and 
measures  the  inflow  chiefly  from  springs  below  the  intake  and  a  small  amount  of 
seepage.  At  all  times  except  during  high  water  the  capacity  of  the  intake  is 
sufficient  to  take  the  entire  flow  passing  the  main  weir,  and  the  flow  at  the 
two  weiiB  is  combined  to  give  the  total  nm-off  of  the  basin.  During  high  water 
the  excess  passing  the  intake  and  recorded  at  the  lower  weir  does  not  represent 
increased  flow  between  the  weirs,  and  is  discarded.  In  its  place  is  used  a 
constant  quantity  based  on  inflow  and  seepage  at  other  times. 

DrvRRSioNS. — None.  -    -  . 

Reottiation. — ^None. 

CooFKRATiON. — Monthly  discharge  computed  from  records  collected  by  Colorado 
Springs  Water  Department. 
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SUBFACE  WATER  SUPPLY,  ldl6,  PART  VII. 


JtonMy  di$eliarg€  of  South  Ruxton  Creek  at  Baifway,  Colo.,  for  the  yean  enSng  Sept. 

30,  1906-1916. 


Dhriiarge  In  woood-teet. 

Rnn-oO. 

Uootb. 

Maximum. 

MInfaniiffn 

iimn. 

Per  square 
mile. 

Dmthln 

ioOOMOIi 

dninage 
area. 

Total  la 
acrMeet. 

1908. 

3.50 
6.08 
3.70 

1.60 
1.90 
X67 

133 
3.59 
195 

0.585 
.909 
.746 

0.63 
1.05 

.88 

13> 

July 

321 

181 

Tbe  period 

535 

1906-7. 
Ootolwr 

2. 93 
3.70 
X40 
1.45 
1.30 
1.30 
1.75 
3.13 
5.40 
5.17 
5.40 
X40 

1.30 

3.07 

1.45 

1.17 

.79 

.67 

.79 

1.17 

Z49 

xm 
xts 

1.75 

104 
186 
1.85 
1.34 
1.09 
1.00 
1.18 
13S 
3.89 
157 
3.50 
1.96 

.518 
.734 
.468 
.339 
.276 
.253 
.299 
.595 
.965 
.651 
.887 
.490 

.59 
.81 
.54 
.39 
.39 
.39 
.33 
.69 

1.10 
.75 

1.03 
.55 

13S 

NimMnlMT. , , 

170 

DeottDhM' 

lU. 

814 

Vebnnry 

eo.s 

•f*^ 

61.  S 

jBS:. 

70.1 

HmT...  . 

144 

331 

July 

158 

Aiwdst 

2U 

S^teznb«r 

U7 

TlM  year 

5.40 

.67 

111 

.541 

7.35 

1,550 

d,«« ^± 

1.90 
1.98 
1.0S 
1.45 

.84 
1.17 
1.45 
1.38 

.79 
3.00 
7.29 
4.95 

1.30 
1.08 
.79 
.73 
.67 
.67 
.36 
.28 
.56 
.67 
ZOO 
107 

1.50 

1.19 

.91 

.86 

.74 

.83 

.93 

.87 

.70 

1.17 

4.30 

190 

.380 
.301 
.231 
.218 
.188 
.210 
.236 
.330 
.177 
.306 
1.09 
.7*4 

a44 
.34 
.27 
.35 
.30 
.34 
.36 
.35 
.30 
.34 

1.38 
.83 

013 

NoTMDber 

Tas 

56.0 

7ftDiiarT 

519 

4X0 

S1.6 

AnU. 

5S.8 

iiSy^::::::::::::::::::::::::::::: 

S8.S 

41.7 

July 

71.9 

Aacust 

364 

ITS 

7.39 

.38 

1.41 

.357 

4.87 

1,030 

1006-0. 
Oetober 

3.07 
1.75 
1.17 
1.03 
.98 
1.10 
1.90 
140 
3.06 
X84 
4.73 

lai 

1.39 
.85 
.97 
.91 
.91 
.91 
.98 
1.45 
3.10 
1.83 
134 
4.10 

1.60 

1.33 

1.04 

.97 

.96 

.96 

1.31 

1.96 

151 

114 

3.14 

6.15 

.405 
.309 

.363 
.348 
.3U 
.341 
.333 
.496 
.635 
.543 
.795 
1.56 

.47 
.34 
.30 
.38 
.35 
.38 
.87 
.57 
.71 
.63 
.93 
1.74 

98.4 

November 

716 

64.0 

Xftniury ..... 

50.6 

sais 

liaroh.... 

58.4 

Anril .  . 

78.0 

1^;:::::;::::::;::::::;:::;::;:: 

la 

Julie .  .  ,. 

140 

Inly 

U3 

Aoguit 

190 

Beptember 

ia« 

Theyeer 

lai 

.85 

1.99 

.505 

6.85 

1,440 

OotolMr 

3.90 
XM 
1.60 
1.38 
1.17 
3.07 
3.94 
3.60 
4.31 
3.84 
3.90 
2.78 

110 

.98 

.98 

1.17 

.98 

.98 

1.17 

158 

158 

107 

140 

1.80 

188 
1.81 
1.43 
1.37 
1.06 
1.3S 
1.80 
3.08 
3.31 
148 
189 
106 

.739 
.458 
.363 
.331 
.368 
.316 
.456 
.780 
.838 
.638 
.733 
.527 

.84 
.51 
.43 
.37 
.38 
.36 
.61 
.90 
.94 
.73 
.84 
.69 

177 

US 

Heflember 

87.0 

78.1 

58.9 

MkS™  

70.9 

AvU 

107 

i^...:.......................... 

180 

197 

j^;r:;::::;;;;;;;:;:;:;;:;i;i;;! 

153 

Aotoit 

178 

S^Sbi::::::::::::::::::::::.: 

124 

Tbeywr. 

4.31 

.98 

113 

.636 

7.38 

1,IW 
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JbaA^rdSMaiye  o^  South  RuxUm  Creek  at  Halfway,  Colo.,  for  the  yean  ending  Sept. 
SO,  1906-1916— Coaiisxaed. 


Dbcharga  In  seoond-fcet. 

Raa-aB. 

Ifanth. 

MaTlmnin. 

Ulfirlmnm, 

MMm. 

Faraqnan 
m1I«. 

Depthln 

Incnwon 

drainage 

ana. 

Totalln 
acr»-fMt. 

^.....!^^. 

1.76 
1.S3 
1.34 
1.10 
1.08 

Lao 
i.eo 

1.S3 
1.78 
4.M 
4.  S3 
1.W 

1.88 
1.17 

.98 
.85 
.78 
.87 
.41 
L30 
1.24 
1.45 
1.75 
1.34 

1.56 
1.38 
1.08 
LOO 
.91 
.96 
LIO 
L44 
1.37 
2.35 
2.52 
L49 

01895 
.334 
.373 
.253 
.331 
.343 
.379 
.365 
.347 

.ses 

.638 
.377 

0.46 
.36 
.81 
.39 
.34 
.38 
.81 
.43 
.39 
.99 
.74 
.43 

96.* 
76.  S 
88.4 
6LS 
SO.S 
60.0 
86.5 
88.8 
8L8 

144 

155 
88.7 

ititrita 

KSS: :; 

j^™:  :: 

Nn^.....-...:.; 

**_....::: 

ifd. ; 

if "  :  : 

A..:     :         

."^ 

l3fBt 

s^Sihi.::::: :  :: 

nejnr 

4.06 

.41 

L43 

.360 

4.91 

1,080 

19U-U. 
Os*r......„...7;... 

1.53 

1.30 

.97 

.70 

.70 

.70 

1.<S 

4.31 

«.80 

5.18 

3.50 

3.23 

.91 

.85 

.74 

.87 

.81 

.81 

.81 

1.17 

3.87 

3.78 

3.07 

1.60 

L19 

.98 

.79 

.78 

.67 

.68 

.99 

3.53 

3.96 

8.33 

3.80 

L78 

.301 
.348 
.300 
.185 
.170 
.173 
.361 
.838 
LOO 
.843 
.708 
.451 

.85 
.38 
.33 
.31 
.18 
.20 
.38 
.74 
L13 
.97 
.83 
.50 

78.8 
58.8 
48.8 
44.9 
88.8 
4L8 
58.9 

166 

335 

306 

178 

108 

fcwBhr.  ;. 

=«iS..::     .■::■■::  ■■ 

taKT_.:.:::::: 

jhSn?;.::::::" 

iiffl. ; 

Sy:. ::::::: 

)K ::: : 

J* .:  ■ 

n*}Mr.. 

8.80 

.61 

L69 

.431 

5.88  1          1,340 

IHS-U. 
OOlte ._„. 

l.W> 

l.i2 

.M 

.85 

.78 

1.83 

1.75 

3.10 

3.31 

4.21 

3.50 

8.80 

1.34 

;l 

.87 
.58 
.67 
1.17 
1.34 
1.60 
1.83 
3.67 

L42 

L16 

.87 

.74 

.71 

.73 

1.15 

L40 

3.30 

3.68 

3.48 

8.08 

.850 
.393 
.230 
.188 
.180 
.183 
.291 
.855 
.558 
.641 
.838 
.772 

.41 
.33 
.25 
23 

87.8 
69  0 

fci»bir..;:;:; 

53  5 

*WT-.. .            

AH  K 

wSy.::. 

.19                  39.4 
.31                  44.8 

ihnC.'."::  : : ;■ 

.41 

.63 

86.1 
131 
156 

ht—I";;:;::;:;:;:::::::" 

'72 

IR4 

86               181 

ntjw 

4.31 

.56 

L54 

.389 

5.28  1         1  110 

nu-M. 

3.(8 
1.75 
1.53 
1.45 
1.03 
1.17 
4.53 
8.87 
11.5 
8.38 
8.31 
4.00, 

1.80 

.97 

1.03 

.97 

.85 

.78 

1.17 

3.90 

7.87 

5.63 

4.10 

3.57 

L95 
LS6 
L30 
L0( 
.90 
.97 
3.91 
7.35 
9.80 
8.73 
5.73 
8.38 

.494 
.845 
.304 
.361 
.238 
.346 
.736 
L84 
3.48 
L70 
L4S 
.881 

0  57               120 

ft<i"i»:;;:     :; : 

.88                80.9 
.35                78.8 
.30                68.8 
14              m  A 

Btrnbi.:; : 

i^u!! ::;:;; 

Mt^:::..: 

»«»..™"::: :: 

.38 
.83 
3.13 
3.71 
L96 
L67 
.98 

59  8 

*}«-.-:"::::: 

173 

KI... . 

446 

"•".::;:::: : ;■■ 

571 

1*..^:: 

413 
853 

195 

Ttiyar. 

11.8 

.78 

3.50 

.906 

13. 38          9  mo 

1                 II 

Digitized  by 


Google 


40 


STJBFACE   WATEB  SUPPLY,  1M6,  PABT  VH. 


JfonMly  ditdiarge  of  South  Ruxton  Creek  at  Halfway,  Colo.,  for  the  yean  ending  Sept. 
SO,  1906-1916— ContiaMoA. 


Dtoehaifpe  In  seoond-reet. 

Kim-off. 

Month. 

Wiriminn. 

Uewi. 

P«r  square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  In 
aci»4Eeat. 

1914-15. 

J.S7 
3.38 
1.78 
1.30 
1.30 
1.10 
4.73 
9.37 
10.1 
7.17 
5.97 
S.2S 

1.83 
1.24 
1.30 
1.17 
1.03 
.97 
1.10 
3.90 
7.38 
4.10 
4.53 
3.08 

2.18 
1.87 
1.48 
1.25 
1.13 
1.02 
2.09 
8.41 
8.94 
4.98 
6.38 
3.78 

O.S78 

.474 

.375 

.316 

.286 

.258 

.530 

1.62 

X26 

1.36 

1.36 

.957 

0,67 
.68 
.43 
.38 
.30 
.30 
.89 
1.87 
&52 
1.46 
1.67 
1.07 

140 

November  .• 

lit 

December 

01. 0 

76.0 

62.8 

Uarch 

62.7 

April 

124 

jgy..;:;: 

304 

632 

July. 

305 

331 

SeptembM* ;.. 

22S 

10.1 

.97 

3.39 

.856 

11.68 

2,460 

191S-16. 

October 

3.06 
2.40 
1.75 
1.45 
1.45 
1.52 
2.57 
3.00 
3./0 
8.70 
«.44 
4.41 

2.38 
1.88 
1.31 
1.17 
1.03 
.<1 
.73 
1.98 
3.10 
1.83 
3.70 
Z40 

2.70 
1.94 
1.58 
1.30 
1.20 
1.12 
1.40 
S.1S 
XW 
S.04 
5.16 
3.25 

.883 
.491 
.395 
.329 
.304 
.284 
.355 
.798 
.096 
.617 
1.31 
.824 

.79 
.86 
.48 
.38 
.33 
.33 
.40 
.02 
.78 
.80 
LSI 
.92 

166 

November 

115 

mcember 

05.0 

70.0 

00.0 

March 

68.0 

April 

83.3 

May...".:!!::"!: ! : :;  " 

104 

164 

July. 

125 

317 

Sebtember  .....< 

193 

The  year 

0.44 

.51 

X30 

.662 

7.97 

1,670 

CABnr  CHSEX  HXAB  HAUTWAT,  COLO. 

Location.— In  the  SW.  \  NW.  }  sec.  11,  T.  14  S.,  R.  68  W.,  just  above  hydroelectric 
intake,  about  three-eighllui  mile  north  of  Halfway,  El  Paso  County.  Cabin  Creek 
onten  Ruxton  Creek  half  a  mile  below  Halfway.  Elevation  of  station,  approxi- 
mately  9,000  feet. 

Deainaoe  area.  2.4  square  miles  (measuted  on  topographic  map).  Approximately 
15  per  cent  of  area  above  timber  line  and  remainder  sparsely  timbered. 

Rkcobds  available.    October  1,  1906,  to  September  30,  1916. 

Dbtermination  of  dibcharoe. — Flow  measured  by  two  sharp-crested  weiis  with 
complete  end  contraction.  Discharge  is  computed  by  Francis  formula.  The 
main  weir  ia  about  one-third  of  a  mile  above  the  mouth  of  the  creek  and  just 
above  the  hydroelectric  intake.  The  second  weir  is  50  feet  above  the  mouth 
of  the  creek  and  measures  the  flow  from  springs  and  small .  tributaries  entering 
below  the  intake.  Except  during  high  water  the  measured  flow  at  the  weirs 
is  combined  to  give  the  total  run-off  from  the  basin.  During  high  water  the 
record  from  the  lower  weir  is  discarded  and  the  inflow  estimated.  (See  deecrip< 
.   tion  of  South  Ruxton  Creek  at  Halfway,  Colo.) 

Div  ERSiONS.^None. 

Regulation. — None. 

CooPBRATiON. — Monthly  discharge  computed  from  records  collected  by  Colorado 
Springs  Water  Department. 
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JfanCU^  Sa/jknge  of  CSoMn  CnA  ruar  Halfway,  Colo.,  for  the  ytar  ending  Sept.  SO,. 

1907-1916. 


Diacharge  in  second-feat. 

Bim-oS. 

XoHth. 

Ifa^TWtitw 

luDllDIUIl* 

UMn. 

Par  square 
mile. 

Depth  in 

Incbeson 

drainage 

area. 

Total  in 
acre4aet. 

IS08-7. 
Onabcr. 

4.10 
3.50 
l.W 
1.45 
.37 
.61 
1.30 
107 
3.06 
4.10 
3.75 
1.45 

167 

1.60 
.91 
.51 
.48 
.46 
.46 

1.10 
.97 
.85 

1.4S 
.91 

S.34 

2.38 

1.19 

.70 

.56 

.50 

.68 

1.67 

I.7L 

1.29 

1.06 

1.04 

1.35 
.993 

.406 
.382 
.333 
.308 
.288 
.696 
.713 
.538 
.816 
.434 

1.56 
1.11 
.57 
.34 
.34 
.34 
.83 
.80 
.80 
.62 
.94 
.43 

199 

V<.».||fr|T 

143 

Dannbrr 

78.3 

}m>arj 

48.0 

Ftteoity 

81.1 

aSST.....  :. 

80.7 

.\ma. 

40.6 

J^L^i;:.;;:::;;::::;;;::::::::: 

108 

}^ :.:.:::::::::::: 

va 

j^ 

79.8 

.t«(ait 

m 

•1.0 

TkeyMT 

4.10 

.46 

1.42 

.87 
.56 
.40 
.28 
.19 
.32 
.38 
.53 
.33 
.30 
1.14 
1.45 

.500 

8.02 

1,030 

1M7-& 
Oetotar 

1.17 
.85 
.46 
.36 
.33 
.70 
.67 
.85 
.46 
.61 
3.57 
3.07 

.79 
.41 
.36 
.16 
.10 
.20 
.37 
.41 
.30 
.10 
.27 
1.17 

.363 

.383 

.167 

.117 

.0792 

.133 

.158 

.217 

.133 

.126 

.475 

.604 

.42 
.26 
.19 
.13 
.00 
.15 
.18 
.26 
.15 
.14 
.55 
.67 

53.6 

33.8 

DiceailMr 

M.6 

17.» 

F"I|I1TT 

10.9 

Itarli 

19:7 

jtaU 

22.6 

^*"::.;:::;.:: 

32.0 

fci..:r"...:...::":::. : :  : 

19.0 

1&4 

v^" 

70.1 

86.3 

i^^™* 

The  j«ar. 

3.57 

.10 

.56 

.342 

3.19 

408 

'Mtfirr 

1.34 

.73 

.36 

.37 

.34 

.83 

l.M 

1.34 

Z33 

1.3> 

3.41 

6.33 

.67 
.33 
.27 
.20 
.13 
.30 
.27 
.73 

1.10 
.67 
.67 

2.57 

.86 

.51 

.33 

.25 

.22 

.23 

.61 

.93 

1.54 

.96 

1.91 

4.04 

.350 
.213 
.133 

.104 
.0917 
.0917 
.254 
.388 
.642 
.408 
.796 
1.68 

.41 
.34 
.16 
.12 
.10 
.11 
.28 
.45 
.72 
.47 
.92 
1.87 

S2.9 

Pnonaber.    ... 

80.3 
19.7 

15.4 

Maowy 

112 

13.6 

.•ng ,  . 

36.3 

^"::::::::::::::::;:::;:::::; 

57.3 
01.6 

flO.3 

Hwdrt     .    ... 

117 

240 

6.32 

.13 

1.02 

.431 

6.83 

746 

uw-ia 

3.57 

1.17 

.61 

.41 

.46 

1.03 

1.53 

1.98 

3.07 

l.W 

1.60 

1.60 

1.24 
.56 
.36 
.23 
.16 
.83 
.56 

1.45 

1.17 
.91 
.97 

1.10 

1.77 

.79 

.48 

.30 

.33 

.60 

1.01 

1.67 

1.51 

1.29 

1.27 

1.35 

.737 
.329 
.200 
.125 
.133 
.250 
.421 
.696 
.629 
.538 
.539 
.562 

.85 
.37 
.23 
.14 
.14 
.29 
.47 
.80 
.70 
.62 
.61 
.63 

■       109 

47.0 

D<bbb1ht 

38.5 

^g^^v 

18.4 

r^towy 

18.3 

36.9 

>itO 

60.1 

i5r.;;:;;..i;::.:.:::;:;:.::.::: 

103 

89.8 

78.3 

^^........ 

78.1 

80.3 

litytat. 

2.57 

1.38 

1.03 

.73 

.56 

.34 

.61 

1.10 

1.17 

3.23 

4.31 

8.70 

1.83 

.16 

.91 
.67 
.51 
.41 
.21 
.46 
.56 
.73 
.61 
.61 
1.63 
1.17 

1.04 

1.07 

.85 

.62 

.53 

.29 

.51 

.75 

.99 

.88 

1.87 

3.74 

1.38 

.431 

.446 
.355 
.258 
.317 
.121 
.313 
.313 
.418 
.871 
.770 
1.U 
.575 

5.85 

750 

ino-iL 

OnolMr....^ 

.51 
.40 
.80 
.26 
.18 
.25 
.35 
.48 
.41 
.90 
1.31 
.64 

8St8 
60.6 

Pi^TiB^ra     ' 

38.1 

310 

16.1 

31.4 

ihO , 

44.6 

'  eo.s 

53.0 

•     116 

Awmt                             ,   .   , 

168 

Sll^ 

4.31 

.21 

1.05 

.487 

6.98 

76S 
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StJBFACE  WATEB  SUPPLY,  1916,  PABT  VIL 


Jfon/JUy  di$duirge  of  Cabin  Creek  near  Halfaay,  Colo.,  for  the  year  ending  Sept.  SO, 

i90r-79/«— Continued. 


Discharge  in  second-feet. 

Run-off. 

Hontb. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 

Inches  on 

drainage 

area. 

Total  in 
acre-feet. 

1911-12. 

1.90 

1.03 

.73 

.51 

.32 

.73 

2.93 

6.08 

7.04 

5.40 

4.95 

2.40 

0.85 
.67 

.m 

.16 

.13 

.27 

.46 

1.10 

2.93 

2.93 

2.23 

1.30 

1.10 

.82 

.64 

.31 

.22 

.39 

.93 

2.92 

4.22 

3.77 

3.57 

1.74 

0.458 

.342 

.367 

.129 

.0917 

.162 

.388 

1.22 

1.76 

1.57 

1.49 

.725 

0.53 

.38 

.31 

.15 

.10 

.19 

.43 

1.41 

1.96 

1.81 

1.72 

.81 

67.  S 

November 

48.8 

December 

39.4 

January 

February 

19.1 
12.7 

March 

24.0 

April 

55.  S 

Mky 

180 

June     

251 

July 

232 

August 

220 

IM 

7.04 

.13 

1.73 

.719 

9.80 

1,250 

1912-li 

1.75 

1.30 

.73 

.36 

.32 

.97 

2.40 

3.22 

2.75 

2.57 

3.31 

2.57 

.97 

.61 

.20 

.16 

.23 

.20 

.27 

.91 

1.03 

.61 

1.75 

1.24 

1.22 

.94 

.47 

.28 

.28 

.27 

1.13 

1.38 

1.38 

1.44 

2.10 

2.02 

.508 
.392 
.196 
.117 
.117 
.112 
.472 
.575 
.575 
.600 
.875 
.842 

.59 
.44 
.23 
.13 
.12 
.13 
.53 
.66 
.64 
.69 
1.01 
.94 

75.0 

November 

&5.B 

28.9 

17.2 

February, 

15.8 

March 

16.6 

April 

67.2 

»fay 

84.8 

June 

82.1 

July 

88.  S 

August 

129 

120 

The  year 

3.31 

.16 

l.OS 

.450 

6.11 

781 

1913-14. 

October 

November 

December 

2.23 

1.38 

.85 

.67 

.56 

.85 

3.22 

7.38 

9.37 

10.1 

6.68 

2.67 

1.03 

.61 

.61 

.51 

.46 

.51 

.73 

2.93 

4.52 

4.31 

2.93 

1.63 

1.51 

.96 

.74 

.59 

.50 

.61 

1.99 

5.12 

6.51 

6.81 

4.60 

2.05 

.629 
.400 
.308 
.246 
.208 
.254 
.830 
Z13 
2.71 
2.84 
1.92 
.854 

.73 

.45 

.36 

.28 

.22 

.29 

.93 

2.46 

3.02 

3.27 

2.21 

.95 

92.8 
87.1 
45.5 

February 

March 

April 

May 

June 

July 

August 

36.3 
37.8 
37.5 

118 

315 

387 

419 

383 

122 

The  year 

101 

.46 

2.68 

1.17 

1.5.17 

1,W0 

1914-15. 
October 

1.60 

1.30 

.79 

.85 

.46 

.56 

3.90 

5.63 

7.29 

6.08 

5.74 

4.31 

.97 

.67 

.41 

.36 

.41 

.36 

.51 

3.38 

5.40 

3.70 

3.50 

2.23 

1.34 

.96 

.56 

.47 

.44 

.43 

1.52 

4.27 

6.47 

4.83 

4.72 

3.04 

.558 
.400 
.233 
.196 
.184 
.179 
.634 
1.78 
2.70 
2.01 
1.97 
1.27 

.64 

.45 

.27 

.23 

.19 

.21 

.71 

2.05 

3.01 

3.32 

2.27 

1.42 

82.4 
S7.1 

December 

34.4 

28.9 

February. , 

24.4 

March 

as.4 

April 

90.4 

jfiyl;:::;.";:;."::::::::::::::: 

263 

385 

July 

29r 

290 

September 

181 

The  year 

7.29 

.36 

2.43 

1.01 

13.77 

1,760 

1915-16. 
October 

2.10 

1.17 

.91 

.73 

.61 

.79 

1.90 

3.06 

2.49 

3.13 

4.21 

2.84 

1.24 

.91 

.73 

.56 

.46 

.46 

.61 

1.63 

.97 

.85 

2.10 

1.52 

1.65 

1.04 

.80 

.62 

.55 

.59 

1.03 

2.56 

1.68 

1.16 

2.87 

2.09 

.688 
.434 
.334 
.2.58 
■       .229 
.246 
.425 

1.07 
.700 
.484 

1.20 
.872 

.79 
.48 
.39 
.30 
.25 
.28 
.47 

1.23 
.78 
.56 

1.38 
.97 

101 

61.9 

December 

49.2 

38.1 

Fobruuy 

31.6 

March 

38.3 

ADfil 

60.7 

i6y.;:::;.";:.":::::::::::::::: 

157 

100 

July 

71.3 

176 

124 

The  veAT 

4.21 

.46 

1.40 

.580 

7.88 

1,010 
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BXD  BIVXB  BAsnr. 
nam  bi.vtf  chxxk  kxas  i^wtov,  ojojl. 


LocATKur.— In  aec.  18,  T.  3  N.,  R.  12  W.,  at  Medicine  Park,  12  miles  northweeit  of 
Lavtoo,  in  Comanche  County;  neaiest  tribtttary,  Little  Medicine  Bluff  Creek, 
eateEB  a  few  hundred  yards  above. 

Dkuxaob  akka. — ^Approximately  110  square  miles. 

Racouts  ATAILABLK. — NoTembef  26, 1912,  to  September  30, 1916. 

Gagb. — Stevens  water-stage  recorder  installed  February  16,  1915,  on  left  bank  one- 
third  mile  below  Medicine  Park  Hotel.  Original  gage  was  vertical  staff  on  left 
bank  a  abort  distance  below  hotel,  and  set  to  datum  0.68  foot  higher  than  that  of 
the  preaent  gage;  fall  between  the  two  points,  0.18  foot. 

Dbcbabsb  iCKABuauRNTS. — Made  from  cable  100  yards  above  gage  or  by  wading 
at  CMttiol.  . 

Ci&xKK,  AiTD  coMTBOL. — Channel  composed  of  sand  and  gravel  overlying  bedrock; 
c(»tz(d  is  TDck  ledge  in  the  lowest  part  of  which,  for  a  width  of  10  feet,  are  boulders; 
canlnd  practically  permanent.    Banks  high  and  not  subject  to  overflow. 

ExTMBMBS  OF  DEBCHABOB. — Maximum  stage  during  year,  from  water-stage  recorder, 
5.1  feet  October  15  (dischaige,  985  second-feet);  minimum  stage,  1.33  feet  at  12 
noon  September  28  (dischaige,  0.4  second-foot). 

fca. — Stage-discharge  relation  not  affected  by  ice. 

DirBBSBONB. — The  Lawton  waterworks  diverts  about  1.6  second-feet  from  Lawton 
nBMroir  on  Medicine  Bluff  Creek. 

lasinAnoM. — Flow  controlled  to  a  great  extent  by  Lawton  reservoir,  which  is  1| 
anles  upatream;  aqjacity,  14,000  acre-feet. 

Xatubax.  B17K-OFF. — To  show  natural  run-off  of  Medicine  Bluff  Creek  by  months, 
oompntBtions  have  been  made  which  include  flow  past  gage,  daily  loss  from 
evapoeataon,  gain  or  loss  by  storage,  and  diversion  for  Lawton  waterworks. 

AocuBACT. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  below  1,500  second-feet.  Operation  of  water-stage 
reoorder  satisfactory  except  for  occasional  short  periods.  Daily  dischaige  ascer- 
tained  by  applying  to  rating  table  mean  daily  gage  height  determined  by  inspec- 
tian  of  gage-height  graph.  Results  excellent  for  medium  and  high  stages.  For 
low  stages  the  actual  error  is  small,  but  the  percentage  error  may  be  large. 

Ditdurge  meaturemenU  of  Medicine  Bh^  Creek  ruar  Lawton,  Okla.,  during  the  year 

ending  Sept.  SO,  1916. 
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Dmlf/  diiAarge,  in  $teond-/eet,  of  Mtdiane  Bluff  Creek  near  Laxotm,  01da.,for  the  year 

ending  Sept.  SO,  1916. 


D.y. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Har. 

Apr. 

M»y. 

Jnne. 

July. 

Aug. 

B<9t. 

1 

34 
24 
23 
04 
18 

It 
23 
12 
It 
11 

11 

13 
12 
12 

175 

648 
373 
3W 
300 
2S0 

ISO 
100 

u 
u 

68 

00 
SO 
41 
32 
24 
24 

23 
22 
21 
20 
19 

U 
U 
S3 
20 
12 

19 
12 
U 
44 

12 

13 
31 
18 
12 
11 

22 
10 
10 
11 
U 

11 
U 
U 
U 
U 

10 
11 
11 
11 
11 

U 
11 
11 
11 
16 

13 
11 
10 
10 
10 

13 
9 
9 
9 
9 

9 
10 
10 
19 
10 

10 
23 
10 
10 
10 
10 

10 
11 
10 
11 
12 

11 

a 

11 
11 
U 

14 
33 
12 

a 

14 

18 
8 
13 

7 
8 

8 
8 
8 
8 
8 

71 
200 

116 
118 
73 
96 

SS 

14 
28 
82 
00 

34 

30 
23 
33 
22 

29 
113 
64    < 

ts 

4S 

35 
25 
15 
10 
3 

2.2 
10 
18 

7 

6 

17 
4.8 
24 

8 

13 

24 

U 
3.2 
1.4 

.8 
17 
3.2 
2.2 
6 

14 
12 
12 
•4 
13 

12 
12 
12 
13 
12 

15 
17 
IS 
IS 
16 

34 
17 
20 
U 
14 
14 

24 
21 
14 
18 
25 

26 
44 
36 
24 
21 

19 
17 
19 

m. 

495 

282 
149 
126 
18 
91 

47 
47 
56 
44 
34 

60 
27 
16 
12 
S3 

48 
IS 
19 
8 

13 

13 
13 
17 
IS 
32 

8 

3.2 
3.6 
8 
24 

U 
15 
16 
14 
14 

15 
IS 
IS 
IS 
IS 

15 
15 
IS 
15 
IS 
18 

21 
23 
21 
20 

17 

15 
14 
16 
16 
16 

14 

17 
17 
18 

18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
77 

at 

40 
35 

21 

20 

20 
19 
19 
20 
38 

36 

26 
26 
27 
27 

28 
28 
24 
31 
S4 

a 

14 

u 
u 

14 

it 

13 
13 
13 
12 

12 
12 
12 
12 
12 
IS 

IS 
U 
13 
U 
13 

12 
IS 
13 
13 
12 

14 
15 
14 
15 
14 

15 
IS 
10 
11 
12 

12 
13 
13 
12 
U 

12 
12 
tt 
12 
10 
8 

6 

2 

71 

3 

13 

4 

11 

t 

11 

8 

4.« 

r 

.9 

8 

4.8 

» 

« 

10 

ft 

It 

8 

12 

« 

13 

7 

14 

7 

U 

6 

18 

« 

17 

6 

18 

• 

19 

6 

28. 

6 

21 

3.4 

22 

3.3 

23 

9 

M 

18 

2t 

3 

28. 

2.1 

27 

1.S 

28 

.5 

29 

.9 

30 

.9 

31 

Mon.— Dbchuaa  asttnutod  Oct.  18-22, 24-25^  27,  Not.  1-6^  Feb.  14-19,  June  17, 19-24, 26-28. 

Monthly  diteharge  of  Medicine  Blvff  Creek  neat  Lateton,  Okla.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Dischance  In  10001(14^^ 

RmMff 
(total  in 
aoMaet}. 

M^T^'^'T" 

Minimum. 

Mean. 

Ootober 

4<8 
64 
21 

200 

lU 
61 

486 
43 
77 
34 
16 
71 

a 
10 

• 

7 

1.3 
.8 
13 

3.2 
15 

a 

8 
.6 

97.4 
17.9 
11.4 
31.1 
28.3 
14.1 
48L3 
15.2 
33.1 
18.8 
13.5 
8.03 

8,000 

TOT 

Deoembar 

Jrt"\Hiry 

1,910 

February...,, 

March 

Ajull. 

^-ss 

M^::::;::;;::  ::;;;;;     ;;;   :   ;     ;: 

Tiw. . . 

1,370 

l|l«ll 

TOO 

4M 

jv^....v.:\"[:v\\."::::\:\"::v:      : 

The  year ^ 

648 

.5  1       28.9 

31,000 
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i.tmtkd  w»tmAfy  di»6karge  of  Medieme  Blvff  Creek  near  Lawton,  Okla.,  for  the  year 
ending  Sept.  30,  1916. 


Mtntb. 

llMndis- 
diarnin 
noonaJHt. 

RUIMrfl 
(total  in 
aen-iMt). 

Hontb. 

Heandb- 
charnln 

Snn-ofl 
(total  in 
aen-iMt). 

Otahr 

m 

It.  4 
lae 

«I.S 

a«.7 

ILS 
SS.7 

0,330 
1,U0 

662 
2,510 
2,110 

707 
4,980 

May 

24.4 
23.3 
21.6 
8.0 
9.1 

}'22 
1.300 

fimiliir 

Jnrm 

hmbn' 

July 

i.sn 

J^HT 

August 

402 

tSmr      

Sept^tnlMW. 

Ml 

JtSr 

i^ 

32.7 

23,700 

!Soit.— BaoHd  eonsctad  lor  itacagB,  evaporation,  and  tbe  divaislon  to  Lawton  reservoir. 

XJTTIB  lODIODnC  BLVTT  OMMMK  SXAB  L&WTOH,  OKUL. 

lounoN.— One  handled  and  fifty  feet  below  west  line  of  sec.  18,  T.  3  N.,  R.  12  W., 

half  a  ndle  abcve  the  mouth  of  creek  and  12)  miles  northwest  of  Lawton,  in 

Comndie  County. 
DucrieB  asxa. — ^Approximately  10  square  miles. 
Rkvim  AVAILABI.E. — November  26,  1912,  to  September  30, 1916. 
6ui.— Vertical  staff  on  left  bank;  read  by  J.  B.  Lenertz.    Upstream  200  feet  is  a 

p^  referred  to  same  datum,  which  is  read  by  observer  during  flood  to  determine 

ik^  between  it  and  regular  gage. 
DiKSABsa  KBAflKTSEiaKTB. — ^Made  by  wading  near  gage. 
CuxNiL  AMD  CONTHOL. — Channel  compoeed  of  ledge  rock  overlaid  with  sand ;  control 

kiDck  ledge  just  below  gage.    Between  station  and  creet  of  small  dam  on  Medicine 

Bluff  Creek  just  below  Little  Medicine  Bluff  Creek  there  is  a  fall  of  about  8  feet. 
EmixBS  OP  DiacHAROx. — MaTitniim  stage  recorded  during  year,  0. 97  foot  April  15 

iod  September  2  (discharge,  41  second-feet).    Stream  dry  most  of  July  and 

Angost. 
ki.— Stage-dischaige  relation  not  affected  by  ice. 
BiTiiaiOKS. — ^None. 
lienAiioN. — None. 
IcccucT. — Stage-discharge  relation  permanent;  not  affected  by  ice.    Rating  curve 

Tell-defined  below  200  second-feet.    Gage  read  to  quarter-tenths  twice  daily. 

Diadiaige  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 

RcRiltB  considered  only  tait  as  a  very  slight  error  in  actual  discfaaige  would  be  a 

Bige  pereentage  error. 

The  following  discharge  measurement  was  made  by  Robert  Follanabee: 
May  11, 1916:  Gage  height,  0.18  foot;  estimated  dischaige,  0.3  second-foot. 
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Dmig  iH$charge,  in  »eeo7id-/eet,  of  Littk  Medicine  Bluff  Creel  near  LawUm,  OUa.,  for 
the  year  ending  Sept,  30,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Fab. 


Uar. 


Apr. 


Kay. 


June 


July. 


Aug. 


Sept. 


1 
3 
3 
4 
S. 

6. 
7 
8 

* 
10 

U. 
12. 
13 
14. 
15. 

16 
17 
18 
1». 
». 

31. 
32. 
33. 
34. 
2S. 

36. 
37. 
38. 
3». 
30. 
31. 


1.6 
1.0 
.6 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
4.8 

3.5 
3.5 
l.« 
1.0 
1.0 

1.0 
.6 
.6 
.6 


a3 

.3 
.3 
.3 
.3 

.3 
.3 
.3 
.-3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 

.3 
.3 
.3 


a3 

.3 
.3 
.3 
.3 

.3 
.8 
.3 
.3 


a3 

.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.6 
.6 
.« 
.6 
1.0 

.3 
.3 
.3 
.3 
.3 
2$ 


17 

10 
3.6 
1.6 
1.6 

1.6 
1.6 
1.0 
1.0 


.6 


.3 
.3 

.3 
.3 
.3 

.6 
.6 

1.0 
1.0 
1.0 
1.0 
.6 

.6 
.6 
.6 
.6 


0.3 
.3 
.3 
.3 
.3 

.3 

.6 
.6 
.6 


a3 

.3 
.3 
.3 

6 

.6 
.6 
.6 

.6 


2.5 
4.8 
41 

39 

35 
0.4 
3.5 
3.5 

1.6 
1.0 
.6 
.3 
.3 

.3 
.3 
.3 
.3 
.3 


0.8 
.3 
.6 
.6 
.3 

.3 
.8 
.8 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.8 
.3 
.6 
.6 
1.0 

1.0 
.6 
.6 
.6 
.3 

.8 
.3 
.3 
.3 

.2 
.2 


0.3 
.3 
.2 
.3 
.3 

.3 
.3 
.1 
.1 
.3 

.3 
.3 
.3 
.2 
.2 

.1 
.1 
.1 
.2 
.2 

.2 
.2 
.2 
.3 
3.0 

.0 
.3 
.3 
.3 
.3 


0.3 
.3 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 


0.8 


0.3 

41 

6.2 

1.6 

.2 

.2 
.3 
.2 
.2 
.2 

.6 
l.O 
.6 
.3 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.1 
.1 


Nora.— Channel  practically  dry  Xuly  11-19,  and  July  36  to  Aug.  30.    DIadiarge  Intarpalatad  Oct.  37. 

Monthly  ditcharge  qf  Little  Medicine  Bluff  Creek  near  Lawton,  Otla.,/or  the  yecar  ending 

Sept.  SO,  1916. 


Ucntb. 


Discbaige  In  seoond-taet. 


M*X*?"""'      VinlinnTii         ICOan. 


Kn4e»t). 


October 

November 

December 

January 

Februwy 

Ifardi. 

i^v:::::::: 

Jane 

July 

AngDst 

September 

Tbeytar, 


4.8 
.3 
.3 

25 

17 
.« 

41 

.9 

3.0 

.3 

.3 

41 


41 


0.2 
.2 
.2 
.3 
.3 
.3 
.3 
.3 
.1 
.0 
.0 
.1 


ass 

.35 
.34 
1.11 

.33 
4.48 
.40 
.30 
.07 
.01 
1.86 


53 
16 
15 
68 

100 
20 

267 

25 

18 

4 

0 

111 


.96 


eu 
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■▼APOB&TIOV  STATIOV  VSAS  Z.AWTOV,  OXLA. 

I«c*MOK. — In  «  somewhat  sheltered  bay  on  the  west  side  of  Lawton  Teaervoir,  12  milea 
northwest  at  I^twton,  in  Comanche  County. 

RmuM  ATASLABiB.— February  20, 1913,  to  September  30,  1916. 

Easmairr  for  MEASUBXifEirr.— A  galvanized  iron  pan,  3  feet  square  and  18  inches 
deq>,  floating  in  the  center  of  a  skeleton  raft  about  75  feet  from  the  shore;  in  the 
center  ci  the  pan  is  a  vertical  needle  point  which  is  the  reference  point  for  measur- 
iag  evaparatian.  New  needle  installed  May  4, 1916,  with  point  3  inches  below 
top  of  pan.  Old  point  was  7  inches  below  top.  Rainfall  measnied  by  rain  gage 
•anft. 


Daif  aapomtion,  in  ineAea,  at  Lawton  retervoir,  near  Lawton,  Otla.,/or  the  year  ending 

Sept.  SO,  1916. 


DKf.         I  Oct.  /  Nov. 

/  X>ae. 

Jan. 

Fab. 

Hw. 

Apr. 

Itay. 

June. 

July. 

Aug. 

Sept. 

1 

a, 
.a 

.30 
.37 
.30 

1  /  ai» 
>/     .ao 

.» 

.18 
.23 

.19 

.21 

.18 

:S 

.18 
.17- 
.14 

.18 
.17 
.19 
.33 

.ao 

.18 
.18 
.19 
.IT 
.1* 

\      }& 

0.12 
.07 
.13 
.14 
.18 

.OO 
.OS 
.OO 
.  lO 
.<» 

.oe 

.07 
.07 
.OS 
.OO 

.o« 

.07 

.oe 
.oe 

.07 

.oe 

.OB 

-I     -" 

am 

.06 
.06 
.06 
.OS 

.00 
.00 
.00 
.08 
.03 

.04 
.08 
.08 
.08 
.<» 

.    .08 
.08 
.03 
.08 
.03 

.OS 
.03 
.03 
.03 
.03 

.08 
.03 
.02 
.03 
.03 
.03 

ao2 

.02 
.03 
.02 
.OS 

.02 
.02 
a.  03 
.04 
.08 

.04 
.02 
.03 
.08 
.04 

.04 
.08 
.02 
.04 
.04 

.03 
.08 
.02 

.04 
.OS 

.04 
.02 
.08 
.08 

aoo 

.03 
.04 
.04 
.06 

.06 
.00 
.06 
.06 
.07 

.06 
.06 
.07 
.06 
.06 

.07 
.08 
.08 
.00 
.10 

.00 
.07 
■.08 
.00 
.04 

.04 
.07 
.08 

.or 

.06 
.00 

aoo 

.06 
.07 
.08 
.08 

.07 
.07 
.OS 
.06 
.10 

.13 
.10 
.10 
.09 
.08 

.08 
.06 
.08 
.00 
.08 

.11 
.13 
.12 

.11 
.13 

.13 
.14 
.U 
.14 
.04 

0.12 
.10 
.14 
.17 
.20 

.IS 
.21 
.28 
.47 
.40 

.61 
.19 
.27 
.23 
.31 

.87 
.30 
.07 
.30 
.07 

.38 
.37 
.47 
.40 
.38 

.33 
.41 
.40 
.43 
.60 
.43 

a  47 
.46 
.49 
.17 
.31 

.33 
.01 
.44 

.47 
.47 

.48 
.37 
.36 
.40 
.40 

.40 
.30 
.41 
.46 
.48 

.47 
.48 
.SO 
.46 
.36 

.41 
.38 
.38 
.31 
.30 

0i29 
.32 
.33 
.37 
.33 

.30 
.31 
.30 
.33 
.37 

.34 
.33 
.33 
.36 

.37 

.37 
.34 
.64 
.19 
.32 

.30 
.33 
.34 
.33 
.36 

.37 
.34 
.38 
.37 
.36 
.36 

a37 
.36 
.38 
.37 
.30 

.37 
.36 

.36 
.38 
.37 

.30 
.38 
.38 
.37 
.30 

.36 
.38 
.37 
.36 
.37 

.37 
.38 
.37 
.35 
.36 

.38 
.34 
.3B 
.37 
.36 
.10 

0.06 

•^ 

.23 

1 

.41 

t 

.34 

i. 

.31 

« 

.27 
.33 
.34 
.S 
.21 

.37 
.S 
.» 
.IB 

.a 

.21 
.25 
.27 
.» 
.It 

.34 
.37 
.33 
.31 

.at 

.21 
.1» 

.31 

i. '!11!!!'!' 

.12 

.39 

1 

.32 

1  » 

.38 



1 

.07 

1 

.08 

i 

.29 

n 

.28 

5. 

.31 

1.  

.29 

.30 

1 

.29 

» 

.38 

I 

.30 



1 

.27 

J 

.34 

i 

» 

S 

.33 
.20 
.19 

1 

.21 
.18 
.U 
.14 
.16 

a 

s 

1 

1      -^ 

•  EsUmstod. 


Son.' 


,— BMWoIr  froaan  a-v«r  '•»•  >  to  P*l>.  6,  and  •TapanUon 


loKiMf  csoporation, 


in  inchit,  at  Lawton  reiervoir,  near  LawUm,  Okla.,  for  the  year 
ending  Sept.  SO,  1916. 

llanit 1.88  August 11.17- 

April 3.04  Septambar 7.30 

lb7 9.48  

JOM. 11.83  Tbaywr. 71.17 

Ivij 10.34 
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H. 

Uimr,coio.,ciUBOmkiMr 40-a 

UmCnaamt 32-34 

atepCnekoew 3S-37 

hatkBaztonOiwkat. 37-40 

M0689"— 1»— W8P  437 4 


Pace. 

Hod((s,P.V.,iraA«( 12 

Hot  Spdligi,  Colo.,  CottcnwoodOraek  new..  18-19 

K. 

XlOK,  W.  B.,««rkof. 12 

L. 

Lawton,Okl*.,«v«pantioniMar 47 

Little  Uedldne  Bluff  Craek  near. 45-46 

Medicine  Bluff  Creek  near 4S-15  , 

LeadvUle,  Colo. .  East  Fork  of  Arkansas  Klver 

near ls-13 

Tanneeaee  Fork  near 17-18 

Little  Uedldne  Bloff  Craek  near  Lawton, 

Okla 45-48 

UonCnak  near  Halfway,  Colo 33-34 

H. 

UoRoynoMs,  B.  B.,  oooperation  of 11 

Madldna  Bluff  Creek  near  Lavton,OUa 43-45 

Little,  near  Lawton,  Okla 45-48 

|(liier'sln(!h,deflnttlonol 6 

equlvakntsof 8 

P. 

Pikee  Peak,  Colo.,  Boehmer  Craek  near. 37-29 

Little  Beaver  Creek  near 29-3^ 

Beckett  Creek  near 31-32 

Poncha,  Colo. ,  South  Fork  of  Arkansas  BiTer 

at 23-24 

Poncfaa  Creek  at  Fondia,  Colo. 24-)S 

Point  of  nro  flow,  definition  of 7 

R. 

BeelamaUon  B«rvloe,  cooperation  of II 

Bad  River  basin,  OUa.,stnani  flow  in 43-47 

Rnn-ofl,  definition  of S 

Rozton  Creek,  South,  at  Halfway,  Colo 37-40 

8. 

Sackett  Craek  neu  Pikes  Peak,  Colo. 31-32 

St.  Elmo,  Colo.,  Chalk  Creek  near 22-23 

upper  station  on  Chalk  Craek,  near 20-21 

SaUda,  Colo.,  Arkansas  Rlvar  at 15-17 

Second-feet,  definition  oL 6 

Sheep  Creek  near  Halfway,  Colo 35-37 

Smith,  H.K.,  work  of. 12 

T. 

Tennessee  Fork  near  LeadvUle,  Colo 17-18 

V. 

Vietor,  Colo.,  West  Beaver  Creek  at 28 

W. 

Water  power,  calculattoo  of. 9 

Wat«r«tage  raoordera,  vtowa  of U 

WatkJn8,T.J.,workof. 12 

WeetBeaw  Greek  near  Viotsr,  Colo 28 

Wcrk,divlii0D0f. » 
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STREAM-GAGING  STATIONS  iND  PUBLICATIONS  REUT- 
ING  TO  WATER  RESOURCES. 


INTBODUCTION. 

Investigation  of  water  resources  by  the  United  States  Geological 
Surrey  has  consisted  in  laige  part  of  measurements  of  the  volume  of 
flow  c^  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
inigatkni,  water  storage,  water  powers,  undergroimd  waters,  and 
qnalhy  of  waters.  Most  of  the  results  of  these  investigations  have 
been  pnblidied  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  professional  papers,  annual  reports,  and 
monographs. 

The  results  of  stream-flow  measurements  are  now  published  an- 
Doally  m  12  parts,  each  part  covering  an  area  whose  boundaries 
eoincide  with  natural  drainage  features,  as  indicated  below: 

Tut  I.  North  Atlantic  slope  basina. 

Q.  Botttli  Atlantic  and  eastern  Gulf  of  Mexico  basins. 
III.  Ohio  River  basin. 
lY.  St.  Lavience  River  basin. 
T.  Upper  MiawiwiippL  River  and  Hudson  Bay  basins. 
Yl.  ICsouii  River  basin. 
YII.  Lower  MisBiagippi  River  basin. 
Tm.  Western  Gulf  of  Mexico  basins. 
IZ.  C<dorado  River  basin. 
X.  Great  Basin. 

XI.  Pacific  slope  baoina  in  Oalifomia. 
Xn.  North  Pacific  slope  basins  (in  three  parts). 

BOV  aOVBBNXBNT  BBPOBTS  ICAT  BB  OBTAINBS  OB  OOKSITLTBD. 

Water«apply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below: 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Docnments,  Gtovemment  Printing  Office,  Washington, 

D.  C,  who  will  on  application  furnish  lists  giving  prices. 
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3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  oflioes 
of  the  water-resouroes  branch  of  the  Geological  Survey,  as  follows: 

Boston,  Maas.,  2500  Cnstomhouae. 

Albany,  N.  Y.,  Room  18,  Fedeisl  Buildiiig. 

Atlanta,  Ga.,  Post  Office  Building. 

Madison,  Wis.,  care  of  Railroad  Commisaion  of  Wisconna. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  Mew  Post  Office  Building. 

Salt  Lake  City,  Utali,  421  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Phoenix,  Ariz.,  417  Fleming  Building. 

Austin,  Tex.,  Old  Post  Office  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

San  Fnmcisoo,  Cal.,  328  Customhouse. 

Loe  Angeles,  Cal.,  610  Federal  Building. 

Honolulu,  Hawaii,  Kapiolani  Building. 

Topeka,  Kansas,  25  Federal  Building. 

A  list  of  the  CSeological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director,  United  States  Geological  Survey,  Wash- 
ington, D.  C. 

SIBSAX-FLOW  BBFOBT8. 

Stream-flow  records  have  been  obtained  at  more  than  3,800  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

StreamrJIow  data  in  report*  of  the  United  State*  Qeologiad  Sttrvej/. 
|A- Annual  Baport;  B-Bollatln;  W-Wbt^aapiij  Fipv.) 


Itoport. 

Chanetorofdata. 

Yew. 

iouiA,pt.a 

T>Mcr1ptlTe  htfannBtJon  flnly 

lIthA,pt.2 

Uonthly  dlacbarga  and  daaolptin  Information 

1884  to  BspL, 

18)0. 
U84taJaM»L 

18M.          ^ 
MM  to  Dm.  SI. 

I3UiA,pt>S 

do. 

13th  A,  pt.  3 

yaan  Hfaphsrpi  tn  afon^UMt 

I4thA,pt.2 

MooUily  diacharg«  (loDg-Unw  raoords,  1871  to  18)3) 

ItSi           ' 
l888toI>ae.Sl. 

B131 

1893  to  IBM. 

lMiA,pt.3 

DtficriptiTAintonnatlon  only  "..*'.. ,    "...'. ..  ,. 

BMO...„. 

Deacrlptioas,  mtaaimniaita)  gaga  balghte,  ratings,  and  nuntlily 

dlsoarn  (alio  many  data  ooriaring  •arUar  y«an). 

Oagalwiato  (alio  gaga  beigbts  for  aarlkr  man) 

Dcaeriptiin*,  mcasoramanfa,  latfaici,  and  mantUy  diacharga 

(abo  similar  data  for  soma  earlier  yean). 
DetcriptiaDa,  maaMirenient^  and  gage  hatAta,  aaatam  Unlttd 

Btotaa,  eaaiem  Mbrinippr  RlTur,  and  llSsouri  Rlw  above 

Junction  with  Kanaas. 
Doniptlom,  meaauremeots,  and  gage  heights,  western  Klasls- 

sipplBlver bslow Jnnetion of  M&wurl and  Flatta, and  w«t- 

em  United  States. 

18K. 

WU 

UM. 

UtllA.IIt.4 

UMi*dlML 

WU. 

18B7 

WW. 

18)7. 

lMliA,pL4 

un. 
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Stream-JUnp  data  in  rtport*  of  the  Vmitd  State*  Otological  Sttrvejf — Continued. 


Chaneter  of  data. 


Year. 


Tr... 


VlStaM.... 


?^Jg^.*::: 

W!i 

wataflL.... 
wfftom.... 

TmtelK.. 
VMtelTt.. 

wtrntoat... 

WMteML. 

wmt»m.. 
TSteSs.. 
waitotu.. 

TUtaMS.. 
WMtoSM.. 
T«lt>4M.. 
Vmto4tt. 


UeunmniiitB,  ratiniB,  and  gage  baigihta,  eaiitem  United  States, 
eaaCeio  IflKiielppriUver,  aid  Uiaaaiiri  River. 

Haaninmaita,  ratingB,  and  gage  beUits,  Arkanaa*  Blvar  and 
weatem  United  Statea. 

Montbly  diacbarge  (also  for  many  earlier  yean) 

Deaulutlaoa,  meaauremanta,  gage  hrifjita,  andratinca. 

llQDtluy  dlaeharga 

~       '    Ions,  measorements,  gage  heights,  and  raUofi. 

difldiargB • 

lona,  maasuiamanta,  gage  baij^ts,  and  nUnfli 

Uantluy  diacbarge 

CompMadata 


Daaolp 

Hootl 


.do., 
.do., 
.do.. 


.do., 
.do.. 


.do.. 


..do... 
..do... 
..do... 
..do.. 
..do.. 


18)8. 


18M. 
18M. 
18W. 
I«00. 
ItOO. 
IMl. 
1901. 
IDOL 

im. 

IWM. 

1905. 

1906. 

1907-«. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

1916. 

1916. 


.— No  data  rsvBdlng  stream  Bow  are  given  In  the  ISth  and  17th  annual  reports. 

The  Tec<Nnis  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
many  pointo  other  tiuin  regular  gaging  stations  have  been  made 
each  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  following  table  gives,  by  years  and  drainage  basins,  the  ntim- 
beis  ui  the  papers  on  surface-water  supply  published  from  1899  to 
1916.  The  data  for  any  particular  station  will,  in  general,  be  found 
in  the  reports  covering  the  years  during  which  the  station  was 
maintained.  For  example,  data  for  Maohias  River  at  Whitneyville, 
Me.,  1903  to  1916,  are  published  in  WateivSupply  Papers  97, 124, 165, 
201,  241,  261,  281,  301,  321,  351,  381,  401,  and  431,  which  contain 
reccnrds  for  the  New  England  streams  from  1903  to  1916.  Results 
of  miaoellaneous  measurements  are  published  by  drainage  basins.  . 
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STREAM-GAGING  STATIONS.  VH 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined 
by  measuring  or  estimating  its  drainage  area — that  is,  the  headwater 
stream  haying  the  largest  drainage  area  is  considered  the  continua- 
tion of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  rivet  are  presented  first,  and  the  tributaries  in 
regular  order  from  source  to  mouth  follow,  the  streams  in  each 
tributary  basin  being  listed  before  those  of  the  next  basin  below. 

The  exceptions  to  this  rule  occur  in  the  records  for  Mississippi 
River,  which  are  given  in  four  parts,  as  indicated  on  page  iii,  and 
in  the  records  for  large  lakes,  where  it  is  simpler  to  take  up  the  streams 
in  regular  order  around  the  rim  of  tba  lake  than  to  cross  back  and 
forth  over  the  lab»  surface. 
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Pakt  VII.  LOWER  MISSISSIPPI  RIVER  BASIN. 

F&raCIPAL  STKBAXS. 

Hie  principal  streams  flowing  to  the  Mississippi  below  the  mouth 
of  the  Ifiasouri  on  the  west  and  the  Ohio  on  the  east,  are  Meramec, 
White,  Arkansas  (whoee  chief  tributaries  are  Huerfano,  Purgatory, 
Cbnarron,  Verdigris,  Neosho,  and  Canadian  rivers),  Yazoo,  Homo- 
diitto,  and  Red  rivers.  The  streams  drain  wholly  or  in  part  the 
States  of  Arkansas,  Colorado,  Kansas,  Kentucky,  Loiiisiana,  Mis- 
ai8Bip]n,  Ifiasouri,  New  Mexico,  Oklahoma,  Tennessee,  and  Texas. 

In  addition  to  the  annotated  list  of  publications  relating  specifi- 
cally to  the  section,  these  pages  contain  a  similar  list  of  reports  that 
are  of  general  interest  in  many  sections  and  cover  a  wide  range  of 
hjdrologie  subjects,  and  also  brief  references  to  reports  published  by 
State  and  other  organizations.     (See  pp.  XX-XXV.) 

OAOmO  STATIONS. 

KoiK.— Dadi  after  a  data  indicatas  tbat  station  was  baing  malntaJnad  Sept.  M,  1U«;  pttlod  afttr  a 
Ma  iMUeataa  diaecntinoaogct 

MIHAUGC  SITKR  BABIN. 

Herunec  Biver  near  Meramec,  Mo.,  1903-1906. 
Hommec  Biver  neu  Eureka,  Mo.,  1903-1906. 
Ibxamec  River  (Sution  No.  1)  at  Fenton,  Mo.,  1903. 
Menmec  River  (SUtion  No.  2)  below  Fenton,  Mo.,  1903. 

Diy  Fork  of  Meramec  River  near  St.  Jamee,  Mo.,  1903. 

^■ing  Branch: 

Meramec  Spring  near  Meramec,  Mo.,  1903-1906. 

Oourtau  (^eek  at  Scotia,  Mo.,  1905^6. 

WHITE   RIVER   BASIN. 

Wbiie  Biver  at.Beaver,  Ark.,  1909-10. 
White  Biver  near  Branson,  Mo.,  1909-10. 
Thite  River  near  Lead  Hill,  Ark.,  1909-10. 
Wkite  Biver  near  Cotter,  Ark.,  1909-10. 

BufUo  Biver  near  Gilbert,  Ark.,  1909-10. 

North  F<Mfk  Biver  near  Henderson,  Ark.,  1909-10. 

Bbck  Biver: 

Eleven  Point  River: 

Greer  Spring  at  Qieer,  Mo.,  1904. 

little  Bed  Biver  near  Fangbum,  Ark.,  1909-10. 

ARKANSAS  RIVBR  BASIN. 

AikaiMM  Biver,  East  Fork  (head  of  Arkansas  River),  near  Leadville,  Colo.,  1890;  1911- 
ArfauMBs Biver  at  Granite,  Colo.,  1897-1899;  1910- 
AifaMaa  Biver  at  Salida,  Colo. ,  1895-1903 ;  1909- 

iz 
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Arkanau  River  at  Canon  City,  Colo.,  188^1913. 

Arkanaaa  River  near  Rock  Canyon,  Colo.,  1889. 

Ai'kansas  River  at  Pueblo,  Colo.,  1885-1889;  1894-1913. 

Arkanaaa  River  near  Nepeeta,  Colo.,  1897-1903;  1909-1913. 

Arkanaaa  River  near  Manzanola,  Colo.,  1898. 

Arkanaaa  River  near  Rocky  Ford,  Colo.,  1897-1903. 

Arkanins  River  at  La  Junta,  Colo.,  1889;  1894-96;  1901;  1903;  1906;  1912-13. 

Arkiuaaas  River  at  Las  Animas,  Colo.,  1898;  1909. 

Arkanaaa  River  at  New  Fort  Lyons,  Colo.,  1911. 

Arkansas  River  near  Prowers,  Colo.,  1903. 

Arkansas  River  at  Prowers,  Colo.,  1900-1901. 

Arkansas  River  near  Amity  canal  head  gatea,  Colo.,  1898-99;  1901. 

Arkansas  River  near  Lamar,  Colo.,  1913. 

Arkansas  River  near  Granada,  Colo.,  1898-1901;  1903. 

Arkansas  River  near  Holly  (Barton  or  Byron),  Colo.,  1894;  1901-2;  1907-1913. 

Arkansas  River  near  Coolidge,  Kans.,  1903. 

Arkansas  River  near  Syracuse,  Kans.,  1902-1906. 

Arkansas  River  at  Dodge,  Kans.,  1903-1906. 

Arkansas  River  near  Hutchinson,  Kans.,  189&-1905. 

Arkansas  River  at  Arkansas  City,  Kans.,  190^1906. 

Tennessee  Fork  near  Leadville,  Colo.,  1890;  1903;  1911- 

Lake  Fork  of  Arkansas  River  near  Arkansas  Junction,  Colo.,  1890;  1903. 

Half  Moon  Creek  near  Leadville,  Colo.,  1911-1914. 

Lake  Creek  near  Twin  Lakes,  Colo.,  1899-1900. 

Twin  Lakes  outlet  near  Twin  Lakes,  Colo.,  1910. 

Clear  Creek  near  Granite,  Colo.,  1890;  1910. 

Cottcmwood  Creek  near  Buena  Vista,  Colo.,  1890. 

Cottonwood  Creek  at  Hot  Springs  tunnel,  near  Biiena  Vista,  C<do.,  1910-11. 

Cottonwood  Creek  below  Hot  Springs,  near  Buena  Vista,  Colo.,  1911- 
South  Fork  of  Cottonwood  Creek  near  Buena  Vista,  Colo.,  1890. 
North  Cottonwood  Creek  near  Buena  Vista,  Colo.,  1911-1914. 

Chalk  Creek  (upper  station)  near  St.  Elmo,  Colo.,  1913- 

Chalk  Creek  near  St.  Elmo,  Colo.,  1911-1916. 

Chalk  Creek  near  Buena  Vista,  Colo.,  1910. 

South  Fork  of  Arkansas  River  at  Poncha,  Colo.,  1911- 
Poncha  Creek  at  Poncha,  Colo.,  1911- 

Giape  Creek  near  Canon  City,  Colo.,  1907-1909. 

Oil  or  Fourmile  Creek  near  Canon  City,  Colo.,  1910. 

West  Beaver  Creek  (head  of  Beaver  Creek)  near  Victor,  Colo.,  1905- 

Boehmer  Creek  near  Pikes  Peak,  Colo.,  1909- 

Little  Beaver  Creek  near  Pikes  Peak,  Colo.,  1909- 

Sackett  Creek  near  Pikes  Peak,  Colo.,1909- 

Lion  Creek  near  Halfway,  Colo.,  1908- 

Sheep  Creek  near  Halfway,  Colo.,  1908- 

South  Ruxton  Creek  near  Halfway,  Colo.,  1906- 

Cabin  Creek  near  Halfway,  Colo.,  1906- 

Huerfano  River  at  Badito,  Colo.,  1912. 

Huerfano  River  near  Underclifie,  Colo.,  1908. 

Cucharas  River  at  Walsenburg,  Colo.,  1907-8. 

Purgatory  (Las  Animas)  River  at  Trinidad,  Colo.,  1896-1899;  190&-1912. 

Purgatory  River  near  canyon  attnmce  (Alfalfa),  Colo.,  1906-1907. 

Purgatory  River  at  J.  J.  ranch  near  La  Junta,  Colo.,  1898. 

Puigatory  River  near  Las  Animas,  Colo.,  1889  and  1909. 

Big  Sandy  Creek  at  Hugo,  Colo.,  1910-1912. 
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Aikuaa  StTar  tributuiea — Continued. 

Big  Sudy  Creek  near  Kit  Canon,  Colo.,  1910-1912. 
Big  Sindng  Creek  near  Arena,  Colo.,  1910-1912. 
Walnut  Rivor  near  Arkansas  City,  Kans.,  1902-3. 
Salt  Fock  of  Arkansas  River  near  Alva,  Okla.,  1904-6. 
Salt  Fock  of  Arkansas  River  near  Tonkawa,  Okla.,  1903-1906. 

Medicine  Lodge  River  near  Kiowa,  Kans.,  1895-96. 
Cbnairan  River  near  Arkalon,  Kans.,  1895-96;  1903-1905. 
Gaamn  River  near  Kenton,  Okla.,  1904-5. 
Cimatron  River  near  Garrett,  OUa.,  1906-1907. 
Cinanon  River  near  Waynoka,  Okla.,  1903-1905. 
Verdigris  River  near  Independence,  Kans.,  1904. 
Veniigria  River  near  Liberty,  Kans.,  1896-1903. 
Tetdigria  River  near  Catoosa,  Okla.,  1903-1905. 

Fall  River  at  Fall  lUvw,  Kans.,  1904-5. 
Neoaho  River  near  Neosho  Rapids,  Kans.,  1904. 
Keosho  River  near  lola,  Kans.,  1895-1903. 
Xeosbo  River  near  Humboldt,  Kans.,  1904. 

Neosho  River  (or  Grand  River)  near  Fort  Gibson,  Okla.,  1899;  1903-1906. 
Canadian  River  near  Sanches,  N.  Mex.,  1912-1914. 

1  River  at  Logan,  N.  Mex.,  1904-05;  1908-1914. 
1  River  at  Calvin,  Okla.,  1906-1908. 
Cfaicorica  Creek  near  Raton,  N.  Mex.,  1910-1914. 

Una  del  Gato  Cieek  near  Raton,  N.  Mex.,  1910-1913. 
Cimarron  River  at  Ute  Pu-k,  N.  Mex.,  1907-1914. 
(Smamm  River  at  Springer,  N.  Mex.,  1907-1909. 

Rayado  River  near  Cinuunon,  N.  Mex.,  1911;  1913;  1914. 
Rayado  River  above  Abreu's  ranch,  near  Cimarron,  N.  Mex.,  1911-1914. 
Kayado  River  at  Abreu's  ranch,  near  Cimarron,  N.  Mex.,  1908-9. 
Bayado  River  below  Abreu's  ranch,  near  Cimarron,  N.  Mex.,  1912-13. 
Rayado  River  near  Springer,  N.  Mex.,  1907-1909. 
Unaca  Creek  near  Cimairon,  N.  Mex.,  1912-1914. 
East  Fork  of  Ocate  River  at  Ocate,  N.  Mex.,  1914. 
Ocate  River  at  Ocate,  N.  Mex.,  1914. 

West  Fork  of  Ocate  River  at  Ocate,  N.  Mex.,  1914. 
Sweetwater  Creek  near  Colmar,  N.  Mex.,  1914. 
Mont  River  and  La  Cueva  canal  at  La  Cuevm,  N.  Mex.,  1903-1911. 
Men  River  near  Weber,  -N.  Mex.,  1903-4. 
Mont  River  near  Watrous,  N.  Mex.,  1894-1896. 
Men  River  near  Shoemaker,  N.  Mex.,  1914. 
Sapello  River  at  Sapello,  N.  Max.,  1903-4. 
SapeUo  Mill  tailrace  at  SapeUo,  N.  Mex.,  1903-4. 
Sapello  River  at  Loe  Alamos,  N.  Mex.,  1903-1911. 
ManuelitoB  River  near  Sapello,  N.  Mex.,  1903-4. 
Fhiarito  Creek  near  Hanley,  N.  Mex.,  1911-1913. 
nijarito  Creek  below  Vigil  Creek,  near  Hanley,  N.  Mex.,  1912-13. 
Ute  Creek  near  Logan,  N.  Mex.,  1904-1906;  1909-1914. 
Beaver  Creek  (head  of  North  Fork  of  Canadian  River)  at  Beaver,  Okla., 

1904-6. 
North  Fork  of  Canadian  River  near  Woodward,  Okla.,  1903-1906. 
North  F(7k  of  Canadian  River  near  £1  Reno,  Okla.,  1902-1906. 
North  Pork  of  Canadian  River  near  Oklahoma,  Okla.,  1899.  .J   '' 

North  Fork  of  Canadiam  River  near  Eufaula,  Okla.,  1809. 
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ABKAMBAS  RTVEB  CANALS. 

Oxford  Fuman  auud  near  Nepeata,  Golo.,  1902-3. 
Golwado-KaiiBaa  canal  near  Frowen,  Colo.,  1903. 
Ksese  ditch  near  Proweis,  Colo.,  1908. 

TAZOO  BIVRB  BASIN. 

Tallahatchie  River  (head  of  Yazoo  River)  at  Batesville,  Mitt.,  1906-19U 
Tallahatchie  River  at  Phillip,  Mis.,  1908-1913. 
Yazoo  River  at  Greenwood,  Mias.,  1908-1913. 
Yasoo  River  at  Yazoo  City,  Mi».,  1900-1905. 

Coldwater  River  at  Savage,  Mias.,  1908-1912. 

Yalobusha  River  at  Grenada,  Mis.,  1906;  1908-1912 

Sunflower  River  near  Ruleville,  Mias.,  1909-1912. 

Sunflower  River  at  Baird,  Mias.,  1908-1912. 

HOMOCHITTO  BIVBR  BASIK. 

Homodiitto  River  at  Roaetta,  Mias.,  1906. 

BED   BH'ER   BASIN. 

Bed  River  at  Arthur  City,  Tex.,  1905-1911. 

Salt  Fork  of  Red  River  at  Mangum,  OUa. ,  1905-6. 

Turkey  Creek  Peep  Red  Run]  at  Olustee,  Okla.,  1905-1908. 
North  Folk  of  Red  River  near  Gramte,  Okla. ,  1903-1906. 
North  Fork  of  Red  River  near  Snyder,  Okla.,  1905. 
North  Fork  of  Red  River  near  Headrick,  Okla.,  1906-1908. 

Elm  Fork  of  Red  River  near  Mangum,  Okla.,  1905-1908. 

Elk  Creek  near  Hobart,  Okla.,  1904-1908. 

Otter  Creek  near  Mountain  Park,  Okla.,  1903-1908. 
Horse  Creek  near  Mountain  Park.,  Okla.,  1905-6. 
Dry  Fork  of  Otter  Creek  near  Mountain  Park.,  Okla.,  1906-6. 
Cache  Creek: 

Medicine  Bluff  Creek  near  Lawton,  Okla.,  1912- 

Little  Medicine  Bluff  Creek  near  Lawton,  Okla.,  1912- 
Ev^xiration  station  near  Lawton,  Okla.,  1913- 
Wichita  River  at  Wichita  Falls,  Tex. ,  1910-11. 
Washita  River  at  Anadarko,  Okla.,  1902-1908. 
Washita  River  near  Pauls  Valley,  Okla.,  1899. 
Ouachita  River  near  Malvern,  Ark.,  1903-1906. 
Ouachita  River  near  Arkadelphia,  Ark.,  1905-6. 
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BIVSB  BASIN. 

PUBLIOATIONS  OF  UNITED  STATES  GEOLOGICAL  SUBVET. 

WATn^nFPLT  TATEM*. 

Wi«ava4lri7pip(nB«diitin>atodfrwbrtlwO«ok«IedSarv«rMlMlkMi<*iteckltMk.  AiiMtnUk 
mMhalMtfaBtttaliito&liwbMBtxliansted.  IbnyoftlMptptniBitlndlilttatawayttky.howaw, 
t(pia«feM*d(atprlMiiatad)tnath«BnnBiinciiDBMTOr  DocimnrH,  WAaamotoir,  D.  C.  Omb- 
<■  «t  tin  ptfc«liKlle«U»  tint  th«  report  1«  not  obt«ln»ble  tram  Otmntimmt  maxem.  WaUr-aopply 
pipaian  of  ootoToriM. 

*S.  Iiiigation  practice  on  the  Great  Plaina,  by  E.  B.  Cowigill.  1897.  89  pp.,  12 
pla.    10c. 

Dnoibn  ranrvoin  tar  storm  ind  pumpod  w»t«ts,  dilalilBC,  mtthods  of  dMiibutiiig  «mt«, 
ooltivatlaa  and  nbiirigstian,  dnty  of  wstor,  lod  wintar  tnltttiai. 

*C.  CndMgroiuul  waters  at  aoathwestem  Kansas,  by  Erasmus  Haworth.  1897.  65 
pp.,  12  pis.    15c. 

DoBrfbn  {dtytdognpby,  dninage,  SMdogie  ionnations  and  watar  supply,  and  Inigatien  daral- 
oianant  in  If Mda,  Dodga,  and  Osidan  qnadran^es,  Including  all  of  Heade  County,  nearly  all  of 
flaward,  Haalnili,  and  Ony  ooontlM,  about  ona-thlrd  of  Ford  County,  and  on^^oottli  ot  Fbmay 
County;  diaeaaMa  watws  of  Dakota  sandstona  and  d  tha  Tertiary  tarmatUaa. 

*tt.  Omveyance  oi  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  For- 
tier.    1901.    86  pp.,  15  pis.    15c. 
Deactlbes  the  loeatten  and  oonstruettan  of  various  types  of  canals  far  Inigatioi. 

57.  Preliminary  list  of  deep  borings  in  the  United  States,  Fart  I  (Alabama-Mon- 
tana), by  N.H.  Darton.    1902.    60  pp.    (See  No.  149.)    6c. 

61.  FnUminary  list  ol  deep  borings  in  the  United  States,  Part  II  (Nebraska-Wyo- 
oaiiV),  by  N.  H.  Daiton.    1902.    67  pp.    5c. 

Noa.  57  and  81  contain  Information  as  to  depth,  diameter,  yMd ,  and  head  «t  water  in  borings 
more  than  M)  feet  deep;  under  bead  "Remarks"  giT*  Intarmatiai  eonoemlng  temperature, 
qoaBty  of  water,  purposes  of  boring,  etc.  TheHstsartaiTangedby  States,  and  the  States  are 
arranged  alphabetically.  A  seoond,  revised,  edltioD  was  published  In  1906  as  Waiter-Supply 
l>IM>erl«(q.v.).   *. 

74.  Water  resources  ai  the  State  of  Colorado,  by  A.  L.  Fellows.    1902.    151  pp.,  14 

pis.    2Sc. 

Dboasses  midar  South  Platta,  Aikaiiaas,  Rio  Oranda,  Sao  }aao,  €)rand,aad  areen.Slv«r 
dirlsiiBs,  drainage  and  InlgaticD,  and  gtv«eree«ds  of  stream  flow. 

K.  Dcotmctive  floods  in  the  United  States  in  1903,  by  E.  G.  Murphy.    1904.    81pp. 
13  pis.    15c. 
Contains  notes  on  early  doodsln  Mississippi  Valley. 

101.  Uadeigioand  waters  of  southern  Louisiana,  by  G.  D.  Harris,  with  discussiona  of 
their  uaes  for  water  supplies  and  for  rice  irrigation,  by  M.  L.  Fuller.  1904. 
98  pp.,  11  pis.    20c. 

Ttlisiiiiiim  tba  topography  and  strBtigraphlo  geology  of  the  area  and  the  origin  of  the  wan 
waMti,  givw  statistics  of  artesian  wells,  describee  methods  of  well  drilling  and  pumping,  and 
(NaisbiMyorrioeeaHtTrtica. 

Vn.  OoBtdbuttoiis  to  the  hydrology  cf  eastern  United  States,  1903;  M.  L.  Fuller, 
geologist  in  dtaige.    1904.    622  pp.    30c. 

Cantatas  brief  raiMrta  on  springs  aad  walla  of  Arkansas  aadUisaeiiii.  Tberaportaeoattisa 
tsbolatad  wallraeords  giving Intematicn  as  to  location,  owner,  depth,  yieU,  bead,  eto., anppla- 
■niMby notes aa.toalsvstionabovs sea,  onterlals penetrated,  temperature, use, and  quality: 
iSMj  aiSDallaneaaa  analyses. 
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106.  The  water  powers  of  Texas,  by  T.  U.  Taylor.    1904.    116  pp.,  17  pis.    15c. 

Givas  s  Ttaami  at  tha  s-rallabla  date  ragarding  water  powars  and  briafly  daaolbae  tha  prln- 
-.  ■:■■■■.  .  ttpriatrtma  ,lnriiid1ng  Bad  and  Cana»lian  riwra.  .      ■       - 

*107.  Water  powers  of  Alabama,  with  an  appendix  on  stream  measurements  in  Mis- 
sisBippi,  by  B.  M.  Hall.    1904.    253  pp.,  9  pis.    20c. 
Appmdlx  ocntalni  gaga  halghti,  rating  tablaa,  astlmatae  of  mcntlily  diaebarga  of  Yaioo  Rivar. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;   li.  L.  Fuller, 
geologist  in  charge.    1905.    211  pp.,  6  pis.    10c. 

Cnntaini  a  "Summary  of  tha  water  lupply  of  tha  Omk  ragbn  in  ncrtharn  Arkanaas,  by 
Oaoga  I.  Adami";  daacrlbas  tha  dralnaga  and  soma  of  tha  Irninwua  springs  of  tha  araa,  many 
of  wbieh  bsva  bacn  davalopad  as  reaorts. 

114.  XJndeiground  waters  of  eastern  United  States;  H.  L.  Fuller,  geologist  in  charge. 
1905.    285  pp.,  18  plB.    .25c. 

Contains  brlaf  raports  as  follows: 
lOasisslppl,  by  L.  C.  Johnson. 
Louisiana  and  soatham  Aitanaas,  by  A.  C.  Taatch. 
Northam  Arkansas,  by  A.  H.  Fnrdua. 

Each  of  these  reports  disousses  the  geologic  formatlcn  as  relatad'  to  watar  supply,  trcata 
partlnularly  of  the  mineral  waters,  and  gives  a  list  (rf  the  principal  pubUeaUons. 

145.  ContributionB  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 
geologist  in  charge.    1906.    220  pp.,  6  pis.     10c. 

Contains  five  short  reports  relating  to  areas  draining  to  the  lower  Ufasisslppl  Biver: 

Water  tesonroes  of  the  JopUn  district,  Uissourl-Kansas,  by  W.  S.  Tangier  Smith.  Describes 
topogrBphy,geoIogy,sti«ams,spring8, and  wells;  givesanalysesofwaten. 

Water  resources  of  the  Wlnslow  quadrangle,  Arkansas,  by  A.  R.  Purdue.  Ares  Inoludes  a 
law  square  miles  of  Oklahoma,  discusses  water-bearing  formation  and  the  qtiality  of  spring  and 
well  waters. 

Notes  on  certain  hot  springs  of  the  Bonthem  United  States,  by  Walter  Rarrey  Weed.  Gives 
■n  account  of  the  history,  topography,  geology,  flow,  temperatute,  and  eomposttion  of  the  Hot 
Springs  of  Arkansas,  Including  many  analyses. 

KotesoncertalnlargespringsoftheOiarkreglcn,IIlssourland Arkansas, compiled  byMyron 
L.  Fuller.  Treats  briefly  of  the  oanditkns  imder  which  tha  springs  emerge,  and  of  their  flow, 
tampeiatiira,  and  quality. 

Water  resouroM  <tf  the  contact  legkm  between  tha  Paleoioic  and  Ilississippl  ambayment 
dapcslts  In  northern  Arkansas,  by  A.  H.  Purdue.  Describes  geology  and  water  resources  of  a 
belt  13  tol5  miles  wideextendfaig  along  the  western  edge  (rf  the  Mississippi  embayment  deposits 
from  Arkansas  River  northward  to  the  lUssourl  line.  Considers  source  of  water,  amount, 
chemical  character  and  use  of  water,  prospects  for  flowing  wells,  eto. 

147.  Destructive  floods  in  the  United  States  in  1904,  by  E.  C.  Murphy  and  others. 
,     .         1905.    206  pp.,  18  pis.     15c. 

Describes  floods  on  Kansas,  Neoshb,  Verdigris,  Osage,  Arkansas,  Canadian,  and  Purgatory 
rivers,  discussing  the  streams,  predpltstion,  damages,  preventioa  of  future  damages,ete. 

•148.  Oeology  and  water  resources  of  Oklahoma,  by  C.  N.  Gould.     1906.    178  pp., 
22  pis.    20c. 

Describes  topography ,  gedogy,  climate ,  streams ,  springs ,  deep  wells  (water  and  oil  and  gas ) , 
and  artesian  water,  and  discusses  the  water  supply  by  counties;  treats  of  brlgatloB  from  reser- 
vtiin.springs, and  wells;  givesanalyseeofweUwateaandteblaofwellieeards. 

149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with  addi- 
tions, by  N.E.Parton.    1905.    175  pp.    10c. 

Gives  by  States  (and  withbt  the  States  by  counties),locatioa,  depth,  diameter ,  yield,lMi«Jit , 
of  water,  aad  other  available  Information,  coaeemlng  wells  400  feet  or  more  in  depth;  Inoindes 
-    allfssllsMstadln  Water-aiTO>>y  FapwWandSl;  nanttaia alio  principal  pnblfaatteinrelrtlng 
to  deep  borings. 

*18».  The underflowfn  ArkaiiMc'NUley  in  weatem  KaiMas,  by  C.  S.  Slicfater.    1906. 

90pp.,  SpU;    16c.' 

DIscusaea  origin  and  extent  of  the  underflow,  fluotuatloDS  of  ground-water  level,  the  chemical 
'.  eompoaltlon  of  the  waters  (induding  analysea);  glvea  results  of  measurements  at  varloaa  potaits 
and  summaries  and  details  of  pumping  tests. 
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*154.  The  geology  and  water  resources  of  the  eastern  portion  of  the  Panhandle  of 
Texas,  by  C.  N.  Gould.    1906.    64  pp. ,  15  pis.    10c. 

TUaemaa  tapofftfibij,  geology,  stnams,  springs,  groimd  -wateis,  and  itrlgatlon;  gives  details 
by  oountus. 

1S9.  Siimtnury  of  the  undeTground-wateT  resources  of  Mississippi,  by  A.  F.  Crider  and 
L.  C.  Johnson.     1906.     86  pp.,  6  pis.     20c. 

Describes  geography,  topography,  and  general  geology  of  the  State;  discusses  the  source, 
depth  ot  penetration,  rate  of  peicolation,  and  recovery  of  underground  waters,  artesian  req- 
uisites, and  special  conditions  Jn  the  Coastal  Plain  formations;  gives  notes  on  wells,  by  coun- 
ties, deep-veil  reoords,  and  selected  records  in  detail;  treats  of  sanitary  aspect  of  wells  aod 
gives  analyses. 

*160.  Undeiground-water  papers,  1906;  M.  L.  Fuller,  geologist  in  charge.    1906. 
104  pp.,  1  pi. 
Contains  brief  report  entitled  "  Drainage  of  wet  lands  in  Arkansas  by  wells,"  by  A.  F.  Crider. 

*1G2.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dia- 
duuge  and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy  and 
otheia.    1906.    105  pp.,  4  pla.     15c. 

Oiree  aeoonnt  of  fiood  on  Purgatory  River,  Colorado,  and  estimates  of  flood  flow  and  dig- 
durge  of  Arkansas  River  at  Pueblo,  Colo.;  contains  also  index  to  literature  on  flood  flow  In 
American  streams. 

•1«4.  Underground  waters  of  Tennessee  and  Kentucky  west  of  Tennessee  River  and  of 
anadjacentareainlllinoiB,  by  L.C.Glenn.    1906.     173  pp.,  7  pis.    25c. 

Describes  physical  features,  static  level,  and  uses  of  waters,  artesian  conditions,  and  source 
properties  of  underground  water;  discusses  topography,  geology,  and  water  resources  by  coun- 
ties; gives  logs  of  wells,  analyses  of  waters,  bibliography  of  most  Important  reports. 

*1S1.  The  geology  and  water  resources  of  the  western  portion  of  the  Panhandle  of 
Texas,  by  C.N.  Gould.    1907.    70  pp.,  7  pis.     15c. 

Describes  the  topography  and  general  geology  of  the  area,  the  deep-seated  waters,  springs, and 
streams,  and  the  use  of  the  wateis  for  irrigation;  discusses  details  of  topography,  geology,  and 
VBter  supply  by  counties. 

•195.  Underground  waters  of  Missouri,  their  geology  and  utDization,  by  E.  M.  Shepard. 
1907.     224  pp.,  6  pis.    30c. 

Describes  the  topography  and  geology  of  the  State,  the  waters  of  the  various  formations,  and 
discusses  the  water  supplies  by  districts  and  counties;  gives  statistics  o(  dty  water  supplies, 
analyses  of  water,  and  many  well  records. 

236.  The  quality  of  stirfoce  waters  in  the  United  States,  Fart  I,  Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  ooUectlon  of  samples ,  methods  ot  examination ,  preparation  of  solutions ,  accuracy  of 
estimates,  and  expression  of  analytical  results;  gives  results  of  analyses  of  waters  of  Mississippi, 
Arkansas,  and  Red  rivers. 

273.  Quality  of  the  water  supplies  of  Kansas,  by  11.  N.  Parker,  with  a  preliminary 

report  on  stream  pollution  by  mine  waters  in  southeastern  Kansas,  by  E.  n.  S. 

BaUey.    1911.    376  pp.,  1  pi.    30c. 

Describes  the  topographic  and  geologic  features  of  the  State  and  the  artesian  basins;  discusses 
the  signiflcance  of  mineral  constituents  and  classiflcatlon  of  waters;  gives  details  concerning 
qnality  of  underground  water  by  counties  and  surface  water  by  drainage  basins. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 

carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.     1911.    188  pp.    15c. 

Deacribes  ooUectlon  of  samples,  plan  of  analytical  work, and  methods  of  analysis;  discusses 
■oap-oansuming  power  of  waters,  water  softening,  boiler  waters,  and  water  for  irrigation;  gives 
results  of  analyses  of  samples  of  water  from  Sapello  River,  Salt,  North,  and  Elm  forks  of  Red 
Biver.and  Turkey  Creek. 
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276.  Geology  and  underground  waters  of  northeastern  Texas,  by  C.H.Gord«m.    1911. 
78  pp.,  2  pis.    lOn. 

Descrlbmgeognphy.physlognphr.uidgBologyofamoamprisiiigBawie.Ead  River,  Lunar, 
Delta,  Hopkins,  FranUin,  Titus,  Morris,  Oamp,  and  diss  counties;  rtlscnsw  tlis  sourae  and 
availability  of  underground  waters,  artesian  waters  of  the  various  formations,  and  reviews  the 
geograidlio  relations,  geology,  and  water  resources  by  counties. 

317.  Geology  and  underground  waters  of  the  Wichita  region,  north-central  Texas,  by 
C.  H.  Gordon.    1913.    88  pp.,  2  pis.    10c. 

Describes  the  physiography,  dlmate,  surface  and  deep  waters  of  an  area  In  Montague,  Clay , 
Vidilta,  Wilbarger,  Hardeman,  Foard,  Knox,  Baylor,  Arcbar,  Jade,  Young,  Throckmorton, 
and  iT««v«ll  counties;  gives  details  by  counties. 

*345.  Contributions  to  the  hydrolc^^  of  the  United  States,  1914.  N.  C.  Giover,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c. 

(a)  Preliminary  report  on  ground  water  (or  irrigation  In  the  vidnity  of  Widiita,  Kans.,  by 
O.  E.  Mdnser,  pp.  l-«. 

(i)  Oroond  wat«  for  inigatian  in  the  vicinity  of  Enid,  Okla.,  by  A.  T.  Schwennsasn,  pp. 
11-23,  PL  1. 

(d)  Oronnd  water  for  irrigation  In  the  valley  of  North  Fork  of  Canadian  River  near  OUahoma. 
City,  Okla.,  by  A.  T.  Schwennesen,  pp.  41-<1. 

399.  Gieology  and  grcnind  waters  of  northeastern  Arkansas,  by  L.  W.  Steidienaon  and 

A.  F.  Glider,  with  a  discussion  of  the  chemical  character  of  the  waters  by 

B.  B.  Dole.    1916.    315  pp.,  11  pis.    35c. 

DeaoilbM  the  physlognidiy  of  Arkansas,  t]ia  duuacter  and  distilbation  of  the  getdogio  ionna- 
tims,  the  stieams,  lakes,  ponds,  and  swamps,  the  sonne,  disposal,  quantity,  and  distribution 
of  the  ground  waters  and  their  economic  uses;  gives  details  by  counties;  discusses,  under  chemi- 
cal character  of  the  waters,  standards  of  claslfication,  methods  of  purification,  and  the  quality 
of  surlkKie  and  ground  water;  contains  bibliography  and  gives  many  geokjgbs  sections  and  analyasa 
of  waters. 

AmroAL  taaonra. 

Each  of  the  papers  contained  In  the  annual  reports  was  also  issued  in  separate  form. 

Annual  reports  are  distributed  free  by  the  (Jeological  Survey  as  long  as  its  stock  lasts.  An  asterisk  (*) 
indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  so  marked,  however,  may  be  purchased 
from  the  SurasiKTENDKHT  or  Docuvxhts,  Washinoton,  D.  C. 

*Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-«9,  J.  W.  Powell, 
Director.    1890.    2  parts.    *Pt.  II.  Irrigation,  viii,  123  pp.    35c. 

Makes  a  preliminary  report  on  the  organisation  and  prosecution  of  the  survey  of  the  arid  lands 
for  purposes  of  Irrigation;  includes  an  account  of  the  methods  of  topographic  and  hydraulic 
work,  the  segregation  work  on  reservoir  sites  and  irrigable  lands,  field  and  oflloe  methods,  and 
brief  descriptions  of  the  topography  of  some  of  the  river  basins. 

Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Powell,  Director.  1891.  2  parU.  Ft.  II.  Irrigation,  xiv,  395  pp.,  30  pla. 
and  maps.    $1.25.    Contains: 

'Hydrography,  pp.  1-110.  Discusses  scope  of  work,  methods  ef  stream  measursment,  rainfall 
and  evaporation,  and  describes  the  more  important  streams. 

'Engineering,  pp.  111-200.    Gives  an  account  of  the  surveys  In  the  Arkansas  dlvtdon. 

The  arid  lands,  pp.  201-289.  Includes  a  report  on  artesian  irrigation  on  the  Oraat  Plains, 
a  discussion  of  the  general  oonsideratians  affecting  artesian  water  supply,  the  economic  limit  to 
the  utilixation  of  artesian  water  for  Irrigation,  irrigation  by  artesian  wells  in  various  countries, 
and  the  geologia  conditions  and  statistics  of  artesian  wells  on  the  Qreat  Plains. 

•Topography,  pp.  291-343.  Comprises  reports  of  the  topograpfalo  surreys  In  Cokaado  and 
New  Mexico,  and  on  reservoir  sites. 
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Tvdfth  AnniuJ  Report  of  the  United  States  Geological  Survey,  1890^1,  J.  W.  Powell, 
Director.  1891.  2  parts.  Ft.  II.  Inigation,  xviii,  576  pp.,  93  pla.  $2.00. 
Coataioa: 

*Rapart  npon  the  kinttton  and  survey  of  munolr  sites  during  the  flioal  year  ended  Jane  30, 
UBI,  by  A.  H.  Tbompaan,  pp.  1-au,  Pb.  StSl.  Deacribaa  lesenwlT  sites  In  ChaSee,  Custer, 
rnmoat.  Park,  El  Paao,  Poabia,  Huerihiw,  liSs  Animas,  Bent,  Otero,  Baca,  Kiowa,  and 
Laka  eoimtles,  Coio. 

•Hydmgiaiiiy  of  the  arid  regions,  by  F.  H.  Newell,  pp.  213-361,  Pis.  S8-I06.  Discusses  the 
araOable  water  supply  of  the  arid  regions,  the  duty  of  water,  flood  waters,  relation  of  rainfall 
to  liTer  flow,  chMslflea  the  drainage  basins,  and  describes  the  rivers  of  the  Arkansas  River 


Tbirteoith  Azutual  Report  of  the  United  States  Geolc^cal  Survey,  1891-92,  J.  W. 
PoweU,  Director.  1892.  (Pta.  JI  and  III,  1893.)  3  parts.  "Pt.  III.  Irriga- 
ti<Hi,  xi,  486  pp.,  77  pla.    $1.85.    Contains: 

•EoglDearing  results  of  lnlgatioa  survey  by  H.  H.  Wilson,  pp.  351-427,  Pis.  147-182. 
Deacribee  work  at  Twin  Lakes  reaervolr  and  Twin  Lakes  dam,  Coloiado. 

*B«port  upon  the  construction  of  topographic  maps  and  the  selection  and  survey  of  reservoi. 
sitaa  in  the  hydngraphlc  basin  of  Arkansas  Blver,  Cok>.,  by  A.  H.  Thompson,  pp.  429-444. 

Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-95,  Charles 
D.  Walcott,  Director.  1896.  (Pts.  II,  III,  and  IV,  1895.)  4  parts.  "Pt.  II. 
Pkpera  of  an  economic  character,  xix,  598  pp.,  43  pie.    $1.25.    Contains: 

The  public  lands  and  their  water  supply,  by  F.  H.  Newell,  pp.  4S7-S33,  Pis.  35-38.  Describes 
general  character  of  the  public  lands,  the  lands  disposed  of  (railroad,  grant,  and  swamp  lands 
and  private  miaceUaiieoua  entries),  lands  reserved  (Indian,  forest,  and  military  reservations), 
tlia  vacant  lands,  and  the  rate  of  disposal  of  vacant  lands;  discusses  the  streams,  wells,  and 
laaarfoirs  sa  sources  of  water  supply;  gives  details  for  each  State. 

Seventeenth  Annual  Report  of  the  United  States  Geological  Survey,  1895-96,  Charles 
D.  Walcott,  Director.  1896.  3  parts  in  4  vols.  "Pt.  II.  Economic  geology 
and  hydrography,  xxv,  864  pp.,  113  pis.    $2.35.    Contains: 

Tlw  ondarground  water  of  the  Arkansas  Valley  in  eastern  Colorado,  by  O.  E.  QUbert,  pp. 
Ul-mi,  Pb.  56-88.  Describes  the  geotogy  and  topography  of  the  district,  the  general  oondi- 
tkms  under  which  artesian  water  occurs,  the  gathering  grounds,  capacity,  distribution,  and 
qnaUty  of  the  water  of  the  Dakota  sandstone,  the  water  of  the  upland  sands,  the  terraces,  and 
tbe  dune  sands,  and  tlie  underflow  of  rivers  and  creeks. 

TwBity-firBt  Annual  Report  of  the  United  States  Geological  Survey,  1899-1900, 
Charles  D.  Walcott,  Director.  1900.  (Parts  III,  IV,  VI,  VI  continued,  and 
VII,  1901.)  7  parts  in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt. 
lY,  Hydrography,  768  pp.,  156  pis.    $2.35.    Contains: 

•Tbe  Hl^  Plains  and  their  utilitation,  by  W.  D.  Johnson,  pp.  601-741,  Pis.  113-158.  De- 
seribea  the  area  situated  in  an  irregular  belt  lying  about  midway  across  the  k>ng  eastward  slope 
of  the  Oreat  Plains  and  including  parts  of  Wyoming,  Cokirado,  and  Nebraska  (North  and  South 
Fkitta,  Platte,  Republican,  and  Smoky  HIU  River  basins),  Colorado,  Kansas,  New  Mexico, 
Oklaiioma,  and  Tasaa  (Arkansas  River  basin),  and  Cok>rado,  New  Mexico,  and  Texas  (Rio 
aiands  basin);  discusses  the  origin  and  structure  of  tie  High  Plains,  the  precipitation,  tempera- 
tare,  and  other  factors  of  climate,  experiments  with  irrigation,  and  the  use  of  mountain  streams, 
local  storm-water  storage,  and  artesian  waters.  Concluded  in  the  Twenty-second  Annual 
Beport,  Pt.  IV,  pp.  631-6es,  Pb.  51-86.    (12.20.) 

•Pt.  VII,  Texas,  666  pp.,  71  pis.    $1.90    ConaiBta  of: 

Oeography  and  geology  of  the  Black  and  Grand  prairies,  Texas,  with  detailed  descriptions 
of  the  Cretaceous  formations  and  special  rsfersnoe  to  artesian  waters,  by  Robert  T.  EUU.  D». 
•ofbas  an  area  in  Texas  and  southern  Indian  Territory  [Oklahoma],  comprising  about  50,000 
square  miles;  describes  relief,  drainage,  and  soils;  gives  a  r&um^  of  principles  governing  under- 
ground water;  deaoibes  the  artesian  well  systems  of  Texas  and  gives  details  of  artesian  oondi- 
tions  in  Black  and  Orand  prairies  by  counties;  treats  briefly  of  tlw  nhKtnlnni  qualities  of  the 
actarian  waters  and  gives  analyses. 
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Twenty-second  Annual  Report  of  the  United  States  Geological  Survey,  1900-1901, 
Charlea  D.  Walcott,  Director.  1901.  (Parts  III  and  IV,  1902.)  4  parts. 
*Pt.  IV,  Hydrography,  690  pp.,  65  pis.    Contains: 

*Tbe  High  Flaios  and  thdr  utilization  (ronrlugion  of  paper  In  Tnontj-flnt  Ann.  Kept.,  pt. 
4),  by  W.  D.  Johnson,  pp.  631-«69,  FIs.  S1-C6. 

BtnxETnrs. 

An  asterisk  (*)  Indicates  that  the  Qflologlcal  Siurey's  stock  of  the  paper  Is  exhausted,  tianj  of  the  paprrs 
BO  marked  may  be  purchased  from  the  Supebintekdent  of  DocvxEirrs,  Washincton,  D.  C.  Bulle- 
tins are  of  octavo  size. 

•264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

Discusses  the  importance  of  accurate  well  records  to  the  driller,  to  owners  of  oil,  gas,  and  water 
wells,  and  to  the  peologlst;  describes  the  goiior.il  methods  of  work;  gives  tabulated  records  of 
wells  In  Arkansas,  Colomdo,  New  llcxico,  Oklahoma,  Kansiis,  Uisnuri,  Tennessee,  and  Texas, 
and  detailed  records  of  wells  in  Otero  County,  Colo.;  Rrw>nwoo<l,  Montgomery,  and  Neosho 
counties,  Kans.,  and  St.  Ixxiis  County,  Mo.  Those  wells  were  selected  because  they  give  defi- 
nite stratigraphic  Information. 

•298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299  pp.     25c. 

Gives  an  account  of  progress  In  the  collection  of  well  records  and  samples;  contAins  tabulated 
records  of  wells  in  Arkaniias,  Colorado,  Kaa<ias,  Kentucky,  Louisiana,  Mississippi,  Missouri, 
New  Mexico,  Oklahoma,  Tcnne.s.^ec,  and  Texas;  and  detailed  records  of  wells  in  Hempstead 
County,  Ark.;  Fremont  and  Pueblo  counties,  Colo.;  Allen,  Chase,  CoScy,  and  McPbcr>on 
counties,  Kans.;  Panola  County,  Miss.;  Nowata,  Washington,  Tulsa,  Murray,  Okmulgee,  and 
Pawnee  counties,  Olila.,  and  Clay  and  RolierLs  counties,  Tex .  The  wells  of  which  detailed 
sections  are  given  were  selected  becatise  they  afford  valuable  stratlgraphlc  Information. 

PHOl'XSSIOHAL  PAPERS. 

Professional  papers  are  distributed  free  by  the  Geological  Surxey  as  long  as  Its  stock  lasts.  An  asterisk  (• 
indicates  that  this  stock  has  licen  exhausted.  Maiiy  of  the  pai^nt  marked  with  an  asterisk  may,  how- 
over,  be  purchased  from  the  Svpebditbndent  of  Dociwents,  Washington,  D.  C.  Professlaaal  pa{«is 
are  of  quarto  size. 

•32.  Preliminary  report  on  the  geology  and  underground-water  resourcoa  of  the 
central  Great  Plains,  by  N.  H.  Darton.    1905.    433  pp.,  72  pie.    11.80. 

Descriljcs  altitudes  and  slopes,  climate,  drainage,  stratlgraphlc  structure,  historical  geology, 
and  the  water  horizons;  discusses  deep  wells  and  prospects  (l.y  coimties  and  towns)  in  Bouih 
Dakota,  Nebraska,  central  and  western  Kans,is,  eastern  Colorado,  and  eastern  Wyoming;  di.s- 
cusses  ai.so  the  occunence  of  coal,  petrolotun,  and  natural  gas,  salt,  gypsum,  gold,  iron  ore,  and 
other  minerals. 

•46.  Geology  and  underground-wat<?r  rcsourcos  of  northern  Louisiana  and  southern 
Arkansas,  by  A.  C.  Veatch.     190G.    422  pp.,  51  pis.     $1.50. 

Describes  the  liistorical  geology  and  topographic  development  of  a  portion  of  the  Coastal  Plain; 
discusses  the  fundamental  principles  go\  crning  undcr).-round  waters  and  their  appUration  to 
this  region;  contains  account  of  methods  and  ccsls  of  well  making,  gives  well  predictions  an<i  a 
short  discussion  of  the  imdergrouiid  conditiuiu,  in  each  county,  and  data  in  regard  to  wolLs 
arranged  in  tables  by  coimties,  followed  by  notes  giving  sections,  analyses  ol  waters,  etc.;  con- 
tains also  a  dictionar}-  of  altitudes,  amini;ed  by  counties. 

•52.  Geology  and  underground  waters  of  the  Arkansas  Valley  in  eastern  Colorado, 
by  N.  H.  Darton.     1906.    90  pp.,  28  pis. 

DcscrllxM  the  stmtigrsphic,  structural,  and  historical  geolnpy  of  the  Arkaasas  Valley  and  (lie 
relation  of  the  geologic  formations  to  ilic  underjjrDiuuI  w.iUrM  iliM.'u.«.sos  (he  source,  depth^, 
arcai  of  flow,  head,  (luanlity,  and  qiiiiiiy  ot  llio  w.uors  of  the  "T>akota"  sandstone,  and  the 
waters  of  the  "  Kcd  Hcds  "  and  Morri-'ou  formal  ions,  the  1  ur.iiuie  and  as-ociated  formatioius,  the 
later  Tertiary  deposits,  and  the  dime  sands.  "Xn  cxtcn^^ion  of  tlic  pn>iimlnary  examination 
of  the  region  by  U.  K.  Gilbert  in  lisM  and  l.vjj."  See  Seventeenth  Annual  Ueport,  part  2, 189(>, 
I>p.t51-«01. 
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OEOLOOIC  FOLIOS. 


Tnder  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
'Je  pntirp  aroa  is  divided  into  email  quadrangles,  bounded  by  certain  meridians  and 
tarallr-ls,  and  these  quadrangles,  which  number  several  thousand,  are  separately 
■jr.eyed  and  mapped.'  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
cai>s  and  deecription  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
±e  folioa  are  completed,  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  iblio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
rrinire  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
t'^ogy,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
pagee  of  desciiplive  text.  The  text  explains  the  maps  and  describes  the  topographic 
aski  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  map 
Ajws  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shajjes  of  the  hills  and 
valleys  and  the  height  above  sea  level  of  all  points  in  the  quadrangle.  The  areal- 
pvlogy  map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The  structural- 
B«=>:4ogy  map  shows  the  relations  of  the  rocks  to  one  another  underground.  The 
ecoQomic-geoIogy  map  indicates  the  location  of  mineral  deposits  that  are  commer- 
ci^y  valuable.  The  artesian-water  map  shows  the  depth  to  underground-water 
b-r'tizoDB.  Ekx>nomic-geology  and  artesian-water  maps  are  included  in  folios  if  the 
ccoditioas  in  the  areas  mapped  warrant  their  publication.  The  folios  are  of  special 
interest  to  students  of  geography  and  geology  and  are  valuable  as  guides  in  the  de- 
v-^Iopment  and  utiUzation  of  mineral  resources. 

The  folice  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by 
—  inches),  called  the  library  edition.  Some  of  the  folios  that  bear  numbers  liigher 
than  163  are  published  also  in  an  octave  edition  (6  by  9  inches).  Owing  to  a  fire  in 
the  Geological  Survey  building  May  18,  1913,  the  stock  of  geologic  foUos  was  more  or 
ksE  damaged  by  firo  and  water,  but  80  or  90  per  cent  of  the  folios  are  usable.  They 
vill  be  sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale 
:«deis.  This  rate  applies  to  folios  in  stock  from  1  to  184,  inclusive  (except  reprints), 
al^»  to  the  library  edition  of  folio  186.  The  library  edition  of  folios  185, 187,  and  higher 
numbeiB  sells  for  25  cents  a  copy,  except  that  some  folios  which  contain  an  unusually 
krge  amount  of  matter  sell  at  higher  prices.  The  octavo  edition  of  folio  185  and  higher 
nombers  sells  for  50  cents  a  copy,  except  foUo  193,  which  sells  for  75  cents  a  copy.  A 
discount  of  40  per  cent  is  allowed  on  an  order  for  folios  or  for  folios  together  with  topo- 
grafUc  maps  amounting  to  f  5  or  more  at  the  retail  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.  The  folios  in 
the  following  list  contain  also  brief  discussions  of  the  underground  waters  in  connection 
*ith  the  economic  resources  of  the  areas  and  more  or  less  information  concerning  the 
utilization  of  the  water  resources.     . 

An  asterisk  (*)  indicates  that  the  stock  of  the  folio  is  exhausted. 

36.  Pueblo,  Colorado.    5c. 

I>eEcrlbes  the  relations  of  geologic  formations  to  underground  waters. 

*o8.  Elmoro,  Ck>lorado.    5c. 

Discusses  artesian  water  of  the  Dakota  formation. 

GS.  Walsenburg,  Colorado.    5c. 
Describes  artesian  waters. 

>  Index  maps  sliowing  areas  in  the  lower  Mi'isLuiippi  River  basin  covered  by  topographlo  maps  and  by 
CKjoglc  foHos  will  be  mailed  on  receipt  of  request  addressed  to  the  Director,  U.S.  Ooological  Survey,  Wasb- 
iagtaa,  D.  C. 
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*71.  Spanish  Peaks,  Colorado.    5c. 

Describes  artesian  waters  of  the  area. 
122.  Tahlequah,  Oklahoma-Arkansas.    5c. 

Olves  a  brief  acooont  of  the  springs  and  underground  waters, 

*132.  Muskogee,  Oklahoma.    5c. 

Discusses  spring  wvUs,  and  snrfsce  waters. 

*135.  Nepesta,  ColaTado.    5c. 

Diaeuases  the  sooroe,  head,  and  chemlml  properties  of  the  artesian  waters,  gives  records  ol 
deep  barings,  and  treats  briefly  on  irrigation  by  ditches  from  Arkansas  River;  glTSS  analyses 
ot  water  from  wells  at  Pueblo  and  from  a  spring  at  Fowler. 

148.  JopUn  district,  Misaouii-Kansas.    (Reprinted  in  1914.)    50c. 

Discusses  tlie  water  power  of  Spring  River,  Shoal  Creek,  and  Center  Creek,  tbe  municipal 
water  supplies  of  Carthage,  Webb  City,  Joplln,  and  Oalena,  and  tbe  dug  wells  and  springs  of 
the  country  dlst[lcts,  and  artesian  walls. 

186.  Apishapa,  Colorado.' 

Mentions  briefly  the  development  of  irrigation  in  the  quadrangle;  discusses  water-bearing 
beds,  artesian  head,  and  tbe  most  favorable  places  for  borings  for  artesian  waters. 

198.  Castle  Rock,  Colcsado.    25c. 

Describes  storage  of  water  near  the  head  of  Mooument  Creek  (tributary  to  Arkansas  River) 
and  treats  briefly  of  the  underground  waters. 

MISCELLANEOUS  REPORTS. 

'  Other  Federal  biireaus,  State  and  other  organizations  have  from 
time  to  time  published  reports  relating  to  water  resoiircee  of  various 
sections  of  the  country.  Notable  among  those  pertaining  to  the 
lower  Mississippi  River  drainage  basin  are  the  reports  of  the  State 
geologists  of  Kansas,  Teimessee,  Louisiana,  and  Texas,  the  Missis- 
sippi AgricTiltural  Experiment  Station,  the  Chief  of  Engineers, 
United  States  Army,  the  Mississippi  Biver  Commission,  and  the 
Tenth  Census,  volume  17.  The  following  reports  deserve  special 
mention: 

Special  report  on  well  waters  in  Kansas,  by  Erasmtis  Haworth,  State  geolagist: 
Kansas  Univ.  Geol.  Survey  Bull.  1, 1913. 

Report  of  the  Board  of  irrigation  survey  and  experiment  for  1895  and  1896  to  the 
Legislature  of  Kansas,  1897. 

Report  on  the  underground  waters  of  Louisiana,  by  G.  D.  Harris,  A.  C.  Veatch, 
and  others:  Louisiana  Geol.  Survey  Bull.  1, 1905. 

Geology  and  undeiground  water  resources  of  northern  Louisiana,  with  notes  on 
adjoining  districts,  by  A.  C.  Veatch:  Louisiana  Geol.  Survey  Bull.  4, 1906. 

Report  on  water  purification  investigation  and  on  plans  proposed  for  sewerage  water- 
works systems:  New  Orleans  Sewerage  and  Water  Board,  1903. 

Water  powers  of  Arkansas:  A  preliminary  report  on  White  River  and  some  of  its 
tributaries,  by  W.  N.  Gladson.    1911. 

Preliminary  report  upon  tbe  drainage  of  lands  overflowed  by  the  North  and  Middle 
forks  of  Forked  Deer  River  and  Rutherford  Fork  of  Obion  River  in  Gibson  County, 

>  Issued  In  two  editions— library  (18  by  22  Inches),  Sc.  and  octavo  (6  by  9  Indies),  ISOc.  Bpedfy  edltlso 
desired. 
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Tenn.,  by  A.  E.  McH'gan  and  S.  H.  McCrory :  Tennessee  6eoI.  Survey  Bull.  3-B,  1910. 

The  delta  of  the  MisBissippi:  the  physics  of  the  river,  the  control  of  its  floods,  and 
the  redemption  of  the  alluvion,  by  Col.  Caleb  G.  Forshey,  Cambridge,  1873. 

Report  upon  the  physios  and  hydraulics  of  the  Mississippi  River,  by  A.  A.  Hum- 
flirey*  and  H.  L.  Abbot:  Prof.  Papers  Corps  Top.  Eng.  U.  S.  Army,  No.  4, 1861. 

CDBOZAOIOAI.   8UBVBT  HYDBOLOOIC  BBPOBTS  OF   OBNXSAI. 

INTIiBEST. 

The  following  list  comprises  reports  not  readily  classifiable  by 
drainage  basins  and  covering  a  wide  range  of  hydrologic  investiga- 
tions* 

WATXB>«TI7PLT  FAPXSS. 

*1.  Pnmping  water  for  irrigation,  by  H.M.  Wilson.    1896.    57  pp.,  9  pis. 

Daoibea  pomps  and  motlvt  powera,  wlndmUls,  water  wbMls,  and  vaiioua  Unds  o<  wiginwi; 
also  stofage  ca<TTain  to  ntain  pumped  water  until  needed  for  irrigation. 

n.  Sewage  irrigatian  by  G.  W.  Rafter.    1897.    100  pp.,  4  pb.    (See  Water-Supply 
Fkp«22.)    10c. 

DtMuaaea  methods  of  sewage  dlspcsal  by  intermittent  fUtiation  and  hj  iRigaticn;  describes 
ntUIiation  of  aewage  In  Oecmany,  England,  and  France,  and  sewage  pnriAcatlon  in  the  United 
Static 

«8.  IKlndmills  for  irrigation,  by  B.C.  Hurphy.    1897.    49  pp.,  8  pis.    10c. 

Gives  results  of  experimental  tests  of  windmills  during  the  summer  of  18S6  in  the  vicinity  of 
Oardeo,  Kans. ;  describes  Instruments  and  methods  and  draws  oonclusions. 

*I4.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood, 
1898.    91  pp.,  1  pi.    10c. 
DiseossesefDeleiicy  of  pumps  and  water  lifts  of  various  types, 

*20.  Experiments  with  windmills,  by  T.  O.  Petry.    1899.    97  pp.,  12  pis.    15c. 

Inctodes  tables  and  descriptions  of  wind  wheels,  makes  oompartsons  of  wheels  of  several  type* 
and  discusses  results. 

•22.  Sewage  imgation,  Fart  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pb.    15c. 

Oives  r6suin4  d  WaterSopply  Paper  No.  3;  dlscuaaea  poUutlea  of  certain  streams,  ezperi- 
menta  en  purifloatlon  of  IMtory  wastes  in  Massachusetts,  value  ot  oommerdal  fertilizers,  and 
describes  American  sewag»dispasal  plants  by  States;  ocntains  Idbliagraphy  of  pablioatlana 
relating  to  sewage  utiiiiatlon  and  disposal. 

*41.  The  windmill:  its  efficiency  and  economic  use.  Part  I,  by  E.  C.  Murphy.    1901. 
72  pp.,  14  pb.    15c. 

*42.  The  windmill :  its  efficiency  and  economic  use.  Part  II,  by  E.  C.  Murphy.    1901. 
75  pp.,  2  pb.    10c. 
Mas.  41  and  42  give  details  of  results  of  experimental  tests  with  windmills  o(  various  types. 

*43.  CoDveyance  of  water  in  irrigation  canab,  flumes,  and  pipes,  by  Samuel  Fortier. 
1901.    86  pp.,  16  pb.    15c. 

*S6.  Methods  of  stream  measiu'ement.     1901.    51pp.,  12pb.    15c. 

Describes  the  methods  used  by  the  Survey  la  1901-2.    See  also  Nos.  M,  M,  and  95. 

64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pb. 
(See  No.  95.)    10c. 

Describes  methods  oi  measuring  velocity  of  water  and  of  measuring  and  oomputlngstream  Sow 
and  coin  pares  results  obtained  ^th  the  different  instruments  and  methods:  desoibes  also 
•xperimeats  and  results  at  the  Cornell  University  bydrauUo  laboratory.  A  second,  enlarged, 
•ditiOD  pobUibad  as  Water-Supply  Paper  85. 
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*67.  The  motions  of  underground  waters,  by  C.  S.  Slichter.    1902.    106  pp.,  8  pla. 
15c. 

Discus.sniorig!n,d«pth,andainoantof  ondergroond  waters;  p«nneabllit7  of  rockssnd  porosity 
of  soils;  causes,  raUs,  and  laws  of  motions  of  undeigTOund  water;  surface  and  deep  tones  of  Sow, 
and  recovery  of  waters  by  opon  welLs  and  artesian  and  deep  wells;  treats  of  tbe  shape  aad 
position  of  tlio  watpr  table:  gives  simple  methods  of  measuring  yield  of  flowing  wells;  describes 
artesian  wells  at  Savannah,  Ga. 

72.  Sewage  pollution  in  the  metropolitan  area  near  New  York  City  and  its  effect  on 
inland  water  resources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pis.    10c. 

Defines  "normal "  and  "polluted "  waters  and  discusses  the  damage  resulting  from  poUution. 

•80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treats  of  measurement  of  rainfall  and  laws  and  measurements  of  stream  flow;  gives  rainfall, 
runHifl,and  evaporation  formulas;  discusses  effect  of  forests  on  rainfall  and  nm-oS. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.    1903.    238  pp.,  27  pis. 
25c. 
First  edition  was  published  in  Part  n  of  the  Twelfth  Annual  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904. 
361  pp.    25c. 

Contains,  in  addition  to  an  account  of  the  organization  of  the  hydrographlc  (waterMvaouroes) 
blanch  of  the  United  States  Geological  Survey,  and  the  reports  of  the  conference,  tbe  Ibllowlng 
papers  of  more  or  less  general  i  ntercst: 

Umlts  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Mortis  Blen. 

Electrical  transmission  of  power  for  pumping,  by  II.  A.  Storrs. 

Correct  deidgn  and  stability  of  high  masonry  dams,  by  Geo.  Y.  Wlsner. 

Irrigation  surveys  and  the  u.se  of  the  plane  tabic,  by  J.  I).  Upptoeott. 

The  use  of  alkaline  waters  lor  irrigation,  by  Thomas  II.  Ueans. 

*94.  Hydrographlc  manual  of  the  United  States  Geological  Survey,  prepared  by 
E.  C.  Murphy,  J.  C.  Iloyt,  and  G.  B.  HoUister.    1904.    76  pp.,  3  pis.    10c. 

Gives  instruction  for  Add  and  oiflcc  woric  relating  to  meosurements  of  stream  flow  by  current 
meters.    See  also  No.  95. 

*95.  Accuracy  of  stream  measurements  (second,  enlarged  edition),  by  E.  C.  Murphy. 
1904.    169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stcim  flow  and  compares  results  derived 
from  dlfleient  instruments  and  methods.    Soo  also  No.  94. 

103.  A  review  of  the  laws  forbidding  polultion  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  which  antipollution  statutes  become  operative,  quotes 
court  decisions  to  show  authority  for  \'arious  deductions,  and  classlQes  accndlng  to  scope  the 
statutes  enacted  in  the  dilTcrcnt  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211  pp.,  5  pis.    10c. 

Contains  the  following  reports  of  general  interest.  The  scope  of  each  paper  Is  indicated  by 
its  title. 

Description  of  underflow  meter  used  in  measuring  the  velocity  and  direction  of  underground 
water,  by  Charles  S.  Slichter. 

The  California  or  "  stovepi|>e  "  method  of  well  construction,  by  Charles  8.  Slichter. 

Approximate  methods  of  meastiring  the  yield  of  flowing  wells,  by  Charles  S.  Slichter. 

Corrections  necessary  In  accurate  determinations  of  flow  from  vertical  well  casings,  from  notes 
famished  by  A.  N.  Talbot. 

Experiment  relating  to  problems  of  well  contamination  at  Quitman,  Oa.,  by  S.  W.  McCallie. 
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U3.  Tbe  dispooal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.     1905.    52  pp.,  4  pis.    5c. 

Tke  flrst  paper  dlseoaaes  the  pollution  of  streanu  hy  sewage  and  by  trade  wastes,  describes 
tbe  mmnftirture  of  strawboard  and  glvas  results  of  various  experiments  In  disposing  of  tlM 
waste.  Tbe  second  paper  describes  briefly  the  topography,  dtaina)>e,  and  geolofry  of  the  region 
about  ICaiion,  Ind.,  the  contamination  ofrocic  wells  and  of  streams  by  waste  oil  and  brine. 

114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 
1905.     285  pp.,  18  pis.    25c. 

ContatiB  report  oo  " Oecurrence  of  undergroiud  waters,"  by  M.  L.  Fuller,dlscusslng  sources, 
amnnnt,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  water-bearing 
ta-matlons,  recovery  of  water  by  springs,  wells,  and  pumps,  essential  conditions  of  artesian 
Bows,  and  general  condltlma  affecting  underground  waters  in  eastern  United  States. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological 
Survey,  1888  to  1903.  by  J.  C.  Hoyt  and  B.  D.  Wood.    1905.    253  pp.    15c. 
Scope  indicated  by  title. 

!30.  Bibliographic  review  and  index  of  papers  relating  to  underground  waters  pub- 
lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 
1905.    128  pp.    10c. 
Scope  indicated  by  title. 

'122.  Relationofthelawtounderground  waters,  by  D.W.Johnson.   1905.   55  pp.    5c. 

DtAam  and  classifies  underground  waters,  gives  common-iaw  rules  relating  to  their  use,  and 
dtw  State  legialative  acts  aflecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C.  S. 
Slichter.     1905.    122  pp.,  15  pis.     15c. 

Diseosses  tbe  capacity  of  sand  to  transmit  water,  describes  measurements  ofmiderflow  in  Rio 
Hondo,  San  Gabriel,  and  Uohave  River  valleys,  Cal.,  and  on  Long  Island,  N.  Y.;  gives  results 
of  tests  of  wells  and  pumping  plants,  and  descrities  stovepipe  method  of  well  construction. 

143.  Expniments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1905.    61pp.,  4  pla. 

Beopeindleated  by  titi*. 

144.  The  normal  distribution  of  chlorine  in  the  natural  waters  of  New  York  and  New 
England,  by  D.  D.  Jackson.    1905.    31  pp.,  5  pis.    10c. 

Discnssee  common  saltin  coast  and  inland  waters,  salt  as  an  index  to  pollution  of  streams  and 
walls,  the  solutions  and  methods  used  in  chlorine  determinations,  and  the  use  of  tbe  normal 
cbkirliie  map;  gives  durts  and  tables  for  chlorine  in  tbe  New  England  States  and  New  Yorlc. 

I        145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 
geologist  ip  chaige.    1905.    220  pp.,  6  pis.    10c. 

Cootains  iHlef  reports  of  general  Interest  as  follows: 

Drainage  of  ponds  into  drilled  wells,  by  Robert  E .  Horton.    Discusses  efficiency,  cost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  wells  in  southern  Michigan. 
Construction  of  so.called  fountain  and  geyser  springs,  by  Myron  I>.  Fuller. 
A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.    1905. 
I  267  pp.    15c. 

Ccntains  brief  acooont  of  the  organization  of  the  hydrographic  [water-resources]  branch  and 
I  the  Redamatlon  Serviae,  repnts  of  conferences  and  committees,  circulars  of  instruction,  and 

many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibliography  of  technical 
papers  by  members  of  the  service.    Of  tbe  papers  read  at  the  conference  those  listed  below 
(scope  Indicated  by  title)  are  of  more  or  less  general  Interest: 
Proposed  State  code  of  water  laws,  by  Morris  Bien. 
Fow«r  engineering  applied  to  Irrigation  problems,  by  O.  H.  Ensign. 
i  Estimates  on  timnBlIng  in  Irrigation  projects,  by  A.  L.  Fellows. 
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146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service — Con. 

CoUectton  odtnam-gagLng  data,  by  N.  C.  Orover. 

Diamond-drill  methods,  by  O.  X.  Hammond. 

Hean-velocity  and  area  curves,  by  F.  W.  Hanns. 

Importance  of  general  hydrographlc  data  concerning  basins  of  streams  gaged,  by  B.  £.  Hortoo. 

Effect  of  aquatla  vegetation  on  stream  flow,  by  R.  E.  Horton. 

Sanitary  regulatlans  governing  construction  camps,  by  M.  O.  LMglit«o. 

Necessity  of  draining  irrigated  land,  by  Thos.  H.  Means. 

Alkali  aoOa,  by  Tbos.  B.  Means. 

Cost  of  stream-gaging  work,  by  E.  C.  Ifnrphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Mmpby. 

SUtlng  of  reserroin,  by  W.  If .  Reed. 

Farm-unit  classlflcatian,  by  D.  W.  Ross. 

Costofpower  for  pumpbig  irrigating  water,  by  H.  A.  Stons. 

Records  of  flow  lit  current-meter  gaging  stations  during  the  froien  season,  by  F.  H.  TUIlnghast. 

147.  Deetructive  floods  in  the  United  States  in  1904,  by  E.  C.  Murphy  and  others. 

1905.  206  pp.,  18  pis.     15c. 

Contains  a  brief  account  of  "A  method  of  computing  cross-seetion  area  of  waterways,"  in- 
cluding formulas  for  ma-rimnm  discharge  and  areas  of  cross  section. 

*150.  Weir  experiments,  coefficients,  andformulas,  by  R.E.  Horton.    1906.    189  pp., 
38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Boope  Indicated  by  title. 

*151.  Field  assay  of  water,  by  M.  O.  Leij^ton.    1905.    77  pp.,  4  pis.    10c. 

Discusses  methods,  instruments,  and  reagents  used  In  determining  turbidity,  ookir,  iron, 
chlorides,  and  hardness  in  connection  with  the  stndies  of  the  quality  of  water  in  various  parts 
of  the  United  States. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 

*155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long  Island, 
N.  Y.,  by  A.  C.  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Indndes  general  discussion  of  fluctuation  due  to  ralitfall  and  evapontloo,  barometric  changes, 
temperature  changes  in  rivers,  ctianges  in  lake  level,  tidal  changes,  effects  of  settlement,  irri- 
gatlon,  dams,  underground-water  developments,  and  to  indeterminate  causes.    - 

*160.  Undeifn^und-water  papers,  1906;  M.  L.  Fuller,  geologist  in  charge.  1906.  104 
pp.,  1  pi. 

Gives  account  of  work  In  1906;  lists  of  publications  relating  to  underground  waters,  and  con- 
tains the  following  brief  reports  of  general  interest : 
Bigniflcance  of  the  term  "artesian,"  by  Myran  L.  FnDer. 
Representation  of  wells  and  springs  on  maps,  by  Myron  L.  FuUer. 
Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  Fuller. 
Use  of  flouresoein  In  the  study  of  underground  waters,  by  R.  B.  Dola. 
Problems  of  water  contamination,  by  Isaiah  Bowman. 
Instances  of  improvement  of  water  in  wells,  by  Myran  L.  FoUer. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discuadon  of  flood  dis- 
chaige  and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

*163.  Bibliographic  review  and  index  of  undeiground-water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 

1906.  130  pp.    15c. 
Soopeindicated  by  Utle. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  baaed  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,    1  pi.    10c. 

Describes  grain  dlstillatlan,  treatment  of  slop,  sources,  character,  and  effects  of  effluents  on 
streams;  discusses  flltistion,  predpitatian,  fermentatian,  and  evaporation  methods  of  diqMsal 
of  wastes  without  pollution. 
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*iaO.  Tmbhte  vater-wfaeel  teets  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp., 
2plB.     20c.    . 
Soope  tndieated  by  UUe. 

*1£3.  Inveetigatioiis  ou  the  purification  of  Boston  sewage,  by  C.-E.  A.  Winslow  and 
E.  B.  Pbelps.    1906.    163  pp.    25c. 

Dtacoasea  eompflsltlon,  dlspoeal,  parlflcatlan,  and  treatment  of  sewages  and  recent  tendendes 
In  aemce-dlsposal  practice  in  England,  Oermany,  and  the  United  States;  describes  character 
of  crade  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks,  and  poii- 
flcaUop  In  intermittent  sand  aitratlon  and  coarse  material;  gives  bibliography. 

*186.  Stream  pollution  by  acid-iron  wastes,  a  report  based  on  investigations  made  at 
Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

(Htcb  history  of  p<dhitian  by  add-iion  wastes  at  Shelby,  Ohio,  and  resulting  litigation;  dls- 
eosKS  effect  of  addJron  liquors  on  sewage-purlflcatlon  processes,  recovery  of  copperas  from 
■ieid.iTan  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

•187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Barrows  and 
R.  E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

*188.  The  ]>revention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps.    1906. 
29  pp.,  2  pis.    5c. 

Deaalbas  manolactute  of  strawboard,  present  and  proposed  methods  of  dlspceal  of  waste 
Bqaon,  laboratory  investigations  of  precipitation  and  sedimentation,  and  field  studies  of 
amaant  and  diaiacter  of  water  used,  raw  material  and  finished  product,  and  mechanical 
flttatian. 

*1M.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage,  a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  the  State  of  Illinois 
and  the  Sanitary  District  of  Chicago,  by  M.  O.  Leighton.    1907.    369  pp., 
2  pis.    40c. 
Scope  Indicated  by  amplificatiim  of  title. 

*200.  Weir  experiments,  coefficients,  and  formulas  (revision  of  paper  No.  150),  by 
K.  E.  Horton.    1907.     195  pp.,  38  pis.     35c. 
Scope  indicated  by  title. 

*22C.  "Rie  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  remedies, 
by  E.  B.  Phelps.    1909.    37  pp.,  1  pi.    10c. 

Describes  manufacture  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work  leading 
to  auggBStloas  as  to  methods  of  preventing  stream  pollution. 

■239.  The  dianfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
putrescibility  and  stability  of  sewage  effluents,  by  E.  B.  Phelps.    1909.    91 
pp.,  1  pi.    15c. 
Scope  indioated  by  title. 

*234.  Faipen  on  the  conservation  of  water  resources.    1909.    96  pp.,  2  pis.    15c. 

Ooataliia  the  following  papers,  whose  scope  Is  Indicated  by  their  titles:  Distribution  of  rainbll, 
by  Henry  Oannett;  Floods,  by  H.  O.  Leighton;  Developed  water  powers,  compiled  under  the 
Erection  of  W.  M.  Bteuart,  with  dlscusaton  by  If.  O.  Leighton;  Undeveloped  water  powers,  by 
If.  O.  Lei^ton;  Irrigatlan,  by  F.  H.  Newell;  Underground  waters,  by  W.  C.  Hendenhall; 
Denudattcn,  by  R.  B.  Dole  and  Eerman  Stabler;  Control  of  catchment  areas,  by  H.  N .  Parker. 

*235.  The  purification  of  some  textile  and  other  factory  wastes,  by  Herman  Stabler 
and  G.  H.  Pratt.    1909.    76  pp.    10c. 

Disooases  waste  waters  from  wool  scouring,  bleaching  and  dyeing  cotton  yam,  Meaching 
oottan  pieoe  goods,  and  manufactun  of  oleomargarine,  fertlliier,  and  glue. 

236.  The  quality  of  surface  waters  in  the  United  States,  Part  I.    Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  collection  of  samples,  methods  of  examination,  preparation  of  solutions,  accuracy 
oC  estimates,  and  expression  of  analytical  results. 
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238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  Ren6 
Tavemier  and  M.  0.  Leighton.    1910.    161  pp.    15c.  • 

Discusses  hydraulic  power  and  irriK:Alion,  French,  Italian,  and  Swiss  legislation  relative  to  the 
development  of  water  powers,  and  laws  proposed  in  the  French  Parliament;  re\  lews  work  ot 
bureau  of  hydraulics  and  agricultural  improvement  of  the  French  department  of  agriculture, 
and  gives  rfeum^  of  Federal  and  State  water-power  legislation  in  the  United  States. 

•255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.    1910.    58  pp.,  17  pis.    15c. 

Discusses  roclcs  as  sources  of  water  supply  and  Ihe  relative  safety  of  supplies  from  diiTercnt 

materials;  springs,  and  their  protection;  open  or  dug  and  deep  wells,  their  location,  yieM, 

relative  cost,  protection,  and  safety;  advantages  and  disadvantages  of  cisterns  and  combination 

wells  and  cisterns. 

*257.  Well-diilliiig  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Discusses  amount,  dktribution,  and  disposal  of  rainfall,  w ater-I ciring  roiks,  amount  et 
imderground  water,  artesian  conditions,  and  oil  and  gas  tearing  formalio;is;  gives  hl^iory  of 
well  drilling  In  Asia,  Europe,  and  the  United  States;  de^cril)es  in  detail  the  various  methods 
and  the  machinery  used;  dJscusses  loss  of  tools  and  geologic  difOculties;  contamination  of  well 
waters  and  methods  of  prevention;  tests  of  capacity  and  measurement  of  depth;  and  co>t  of 
sinking  wells. 

•258.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Mataon, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.     15c. 
Contains  the  following  papers  (scope  indicated  liy  titles)  of  general  interest: 
Drainage  by  wells,  by  M.  L.  Fuller. 
Freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 
Pollution  of  underground  waters  in  limestone,  by  G.  C.  Matson. 
Protection  of  shallow  wells  in  sandy  de[>osit.s,  by  H.  L.  Fuller. 
Magnetic  wells,  by  M.  L.  Fuller. 

259.  The  undere^und  waters  of  southwestern  Ohio,  by  M.  L.  Fuller  and  F.  G.  Clapp, 
with  a  discussion  of  the  chemical  character  of  the  waters,  by  U.  I>.  I'ole. 
1912.    228  pp.,  9  pis.    35c. 

Describes  the  topography,  climate,  and  geology  of  t>:e  ro.^ion,  tlie  \>  ..ior-beariiig  Uirmations, 
the  source,  mode  of  occurrence,  and  head  of  the  waters,  acid  municipal  .-iipplies;  gives  details  by- 
counties;  discusses  in  supplement,  under  chemical  cliaracter,  met  hod  of  analysis  and  expression 
of  results,  mineral  constituents,  effect  of  the  constituents  on  waters  for  domestic,  industrial,  or 
medicinal  uses,  methods  of  purification,  chemical  composition;  many  analyses  and  field  assays. 
The  matter  in  the  supplement  was  also  published  in  Water-Supply  Paper  254  (The  underground 
waters  of  north-central  Indiana). 

280.  Gaging  stations  maintained  by  the  United  States  Geological  Survey,  1888-1910, 
and  Survey  publications  relating  to  water  resources,  compiled  by  B.  D. 
Wood.     1912.     102  pp.     10c. 

•315.  The  purification  of  pubUc  water  supplies,  by  G.  A.  Johnson.    1913.    84  pp., 
8  pis.    10c. 

Discusses  groimd,  lake,  and  river  waters  as  public  supplies,  development  of  waterworks 
systems  in  the  United  States,  water  consiunption,  and  t>-phoid  fever;  describes  methods  of 
filtration  and  sterilization  of  water  and  municipal  water  .softening. 

334.  The  Ohio  Valley  flood  of  March-April,  1913  (including  comparisons  with  some 
earlierfloods),  by  A.  H.Horton  and  H.J.  Jackson.    1913.    96  pp.,  22  pis.    20c. 
Although  relating  specifically  to  floods  in  the  Ohio  Valley,  this  report  discusses  aLso  the 
causes  of  floods  and  the  prevention  of  damage  by  floods. 

337.  The  effects  of  ice  on  stream  flow,  by  WilUam  Glenn  Hoyt.     1913.     77  pp., 

7  pla.     15c. 
Discusses  methods  of  measuring  the  winter  flow  of  streams. 

*345.  Contributions  to  the  hydrology  of  the  United  States,  1914.     N.  C.  Grover,  chief 

hydraulic  engineer.     1915.    225  pp.,  17  pis.     30c. 

(«)  A  method  of  determmmg  the  daily  discharge  of  rivers  ot  variable  slope,  by  M.  R.  Uall, 
W.  E.  HaU,  and  C.  H.  Pierce,  pp.  6S-65. 
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364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  in  various  parts  of  the 
United  States,  including  anal.vses  of  the  geyser  water  of  Yellowstone  National  Tark,  hot 
springs  in  Montana,  brines  from  Death  Valley,  water  from  the  Uult  of  Mexico,  and  mine 
waters  from  Tennessee,  Michigan,  Missouri  and  Oklahoma,  Montana,  Colorado  and  I'luh, 
Nevada  and  Arizona,  and  CalUomb. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.  1915.  64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  constructing  gage  wells, 
shelters,  and  structures  for  making  discharge  measurements  and  artificial  controls. 

•375.  Contributions  to  the  hydrology  of  the  United  States,  1915.  N.  C.  Grovcr,  chief 
hydraulic  engineer.     1916.     181  pp.,  9  pis. 

(c)  The  relation  of  stream  gaging  to  the  science  of  hydraulks,  by  C.  H.  Pierce  and  R.  W. 
Davenport,  pp.  77-84. 

it)  .\  method  of  correcttog  river  disrharge  for  a  changing  stage,  by  B.  E.  Jones,  pp.  117-130. 

(/)  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of  stream  flow,  by 
C.  H.  Pierce,  pp.  131-139. 

Tliree  papers  presented  at  the  conference  of  engineers  of  the  water-resources  branch  in 
December,  19U. 

400.  Contributions  to  the  hydrology  of  the  United  States,  1916.    N.  C.  Grover,  chief 

hydraulic  engineer. 

(o)  The  people's  interest  in  water-power  resources,  by  O.  O.  Smith,  pp.  1-8. 
(c)  The  measurement  of  silt-laden  slre;im»,  by  Ra>Tnond  C.  Pierce,  pp.  39-51. 
(i)  Accuracy  of  stream-Dow  data,  by  N.  ('.  Orover  and  J.  r.  Hoyt,  pp.  53-59. 

416.  The  divining  rod,  a  history  of  vrater  witching,  with  a  bibliography,  by  Arthur 
J.Ellis.     1917.    59  pp.     10c. 

A  brief  paper  published  "merely  to  furnish  a  reply  to  the  munerous  inquiries  that  are 
continually  being  received  from  all  parts  of  the  country"  as  to  the  elBcacy  of  the  divining  rod 
(or  locating  imderground  water. 

AKirniLL  REPORTS. 

•Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell, 
Director.    1885.     xxxvi,  4G9  pp.,  58  pis.    $2.25.    Contains; 

•The  requisite  and  qualifying  conditions  of  artesian  wells,  by  T.  C.  Chaml>erlin,  pp.  125- 
ir3,  PI.  21.    Scope  indicated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W.  Powell, 
Director.     1891.    2  parts.     Pt.  II,   Irrigation,  xviii,  576  pp.,  93  pis.    $2 
Contains: 
•Irrigation  in  India,  by  n.  M.  Wilson,  pp.  363-501,  Pis.  107-140.    See  Water-Supply  Paper  87. 

Thirteenth  Annual  Report  of  the  Unil(<l  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  11  and  III,  1893.)  3  parts.  *Pt.  Ill,  Irriga- 
tion, xi,  486  pp.,  77  pis.    $1.85.     Contains: 

•American  irrigation  cnginccriiiK,  by  11.  M.  Wilson,  pp.  101-;m9,  Pis.  111-146.  I)is- 
cosses  the  economical  aspects  of  irrlgutinri,  alkaline  drainoKC,  silt  and  sc<limcntation;  gives  brief 
liistory  of  legislation;  dcsvriljcs  pcrciuiial  canals  in  Idoho-ralifornia,  Wyoming,  and  Arizona; 
discusses  water  storage  at  reservoirs  of  the  California  and  other  projects,  subsurface  sources  of 
supply,  piunping,  and  subirrigatiun. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II.  1894.)  2  parts.  *Pt.  II,  Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

•The  potable  waters  of  eastern  United  States,  by  W  J  Mctiec,  pp.  1-4T.  Discusses  cistern 
water,  stream  waters,  and  ground  waters,  including  mineral  sj  riiifis  and  artoian  wells. 

♦Naturalmincralwatersoflhe  United  States,  by  A.  C.  1  oalc,  pp.  4'>ss,  pis.  3  and  4  Dis- 
cusses the  origin  and  flow  of  mineral  spriiif:s,  tlie  souree  u!  miner  ilualidn,  thermal  springs,  the 
chemical  composition  and  analysis  of  s|  ring  w  alers.  neu  .rapiiie  UisI  ribul  ii>u,  and  llie  i  li.i.  alion 
of  mineral  waters;  gives  a  list  of  .\merican  mineral  spring  resorts;  contauis  also  some  analyses; 
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Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parta  in  7  vola. 
and  separate  cases  for  maps  with  Pt.  V.  *Pt.  II,  Papen  chiefly  of  a  theoretic 
nature,  v,  958  pp.,  172  pis.    $2.65.    Contains: 

*Prliidple8  and  oondltions  of  the  movements  of  ground  mter,  by  F.  B.  King,  pp.  S>-2M,  Pis. 
6-16.  Ctacuaes  the  amocmt  of  vatets  stored  In  sandstone,  in  soil,  and  in  other  n»ks,  the 
depth  to  which  ground  water  penetrates;  gravitatioDal,  thermal,  and  capillary  movements  of 
ground  waters,  ond  tlM  oonflguratlon  of  the  ground-water  suiboe;  gives  the  results  ol  experi- 
mental investlgatlans  on  the  flow  of  air  and  water  through  a  rigid,  jrarous  media,  and  tbrougb 
sands,  sandstmes,  and  silts;  discusses  results  obtained  by  other  investigators,  and  summariiea 
results  of  observations:  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  tlis  growth  of 
rivers,  rate  of  filtration  through  soil,  Interferaioe  of  walls,  etc. 

•Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  S.  Bllctater,  pp.  28IM84,  PL 
17.   fioope  indiosted  by  title. 

PK0FES8I0VAI,  PAFUW. 

"72.  Denudation  and  erosion  in  the  southern  Appalachian  region  and  the  Mononga>- 
hela  haain,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pla.    35c. 

Deaorlbes  the  topogr^ihy,  geology,  dislnagB,  forests,  eUrnste,  populatkn,  and  transpart»- 
tion  fcrilitles  of  the  region,  the  relati<ii  of  agricaltmo,  himberlng,  mining,  and  power  develop- 
ment to  eroslcn  and  denudation,  and  the  nature,  oSeots,  and  remedies  of  erosian;  gives  details 
of  ocndltions  In  Holstan,  NoUChucky,  nench  Broad,  Little  Tennessee,  and  Btwassee  river 
basins,  along  Tennessee  River  proper,  and  in  the  basins  of  tiie  Coosa- Alabama  system,  Chatt»- 
hoochee,  Bavaunah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Ucnongahela  rivers. 

86.  The  transpKirtation  of  debris  by  running  water,  by  G.  E.  Gilbert,  baaed  on  experi- 
ments made  with  the  aasiBtance  of  E.C.  Murphy.    1914.    263  pp.,  3  pis.    70c. 

The  results  of  an  investigation  which  was  carried  on  in  a  specially  equipped  laboratoiy  at 
Berkeley,  Cal.,  and  was  undertaken  for  the  purpose  of  learning  "the  laws  which  ocntxol  tlis 
movement  of  twd  load  and  especially  to  determine  how  the  quantity  of  load  is  related  to  the 
stream's  slope  and  discharge  and  to  the  degree  of  ooDuilnutlan  of  the  ddbds." 

A  highly  technical  report. 

106.  Hydraulic  mining  d^biis  in  the  Siena  Nevada,  by  G.  K.  Gilbort.    154  pp., 
34  pis.  1917. 

Preeents  the  lesolts  of  an  investigation  midertaken  by  the  United  States  Geological  Burrey 
in  response  to  a  memorial  from  the  Califomia  Uiners'  Association  asking  that  a  particular  study 
be  made  of  portions  of  the  Sacramento  and  Ban  Joaquin  valleys  aSeeted  by  detritus  from  toi^ 
mntialstreams.  The  report  deals  largely  with  geologic  and  physiogra^o  aspects  of  the  sabjeot, 
traces  tlie  physical  effiects,  past  and  luture,  of  the  hydraulic  mining  of  earlier  decades,  the  rfmiinf 
effects  which  certain  other  Industries  induce  through  stimulation  of  the  erosion  of  the  soil,  and 
the  influence  of  the  restriction  of  fhe  area  of  Inundation  by  the  oonstructioo  of  levees.  Suggests 
oooperotion  by  several  Interests  tor  the  oontral  of  the  streams  now  carrying  heavy  loads  of  dOriB. 

STJXXETUB. 

*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 
'  Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  Ikr  aa 

available. 

*319.  Summary  of  the  controlling  foctors  of  artesian  flows,  by  Myron  L.  Fuller, 
1908.    10c. 

Describes  underground  reservoirs,  the  sources  of  underground  waters,  the  oonflning  agents, 
the  primary  and  modifying  (actors  of  artesian  ciixnlatlon,  the  eesentlal  and  modifying  bctors  of 
artesian  flow,  and  typical  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.    1911. 

31  pp.    5c. 

Discusses  the  expression  of  chemical  analyses,  the  chemical  character  of  water  and  the  proper- 
ties of  natural  waters;  gives  a  classification  of  waters  baaed  on  property  values  and  reacting 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from  the 
results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geongR)  formations,  sQlca  in 
river  water,  and  the  charscter  of  the  water  of  the  Mississippi  and  the  Oreat  Lakss  and  St.  Law* 
react  River  as  indicated  by  chemica]  analyses. 
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INDEX  BY  AREAS  AND  SUBJECTS, 

(l-Amoal    Reports;  U— Hsnogrmph;  B— Bnllettai;  P,>  Profeaslonal   Paper;  W— Water-Supply  Paper; 

OF-aeokcicIoUo.l 

AiHiwm;  QuaKty  of  watere,  etc W 102, 145,  236,  399 

Undeigroundwatere..." W 67, 102, 110, 114, 145, 149, 160, 399;  P46;  GF122 

Aiteatan  wateta:  Eaaential  conditions A  5;  B  319;  W  67, 114 

Bibbogi^ihieB  ■ W  119,120,163,280,416 

Chemical  analyBes' W  151,236,259,274,364;  B  479 

Colando:  QiuUity  of  watew W  236, 274;   G  F  136 

SmfMB  watere W  74, 147, 162 

XJndeogrouBd  watere. A  16,  ii; 

17,  ii;  21,  iv;  22,  iv;  P  32, 52 ;  W  57, 149;  G  F  36, 68, 68, 71, 136, 186, 198 

GoDaemition W  234,400o 

Denndatkm P72 

nrrining  rod W  416 

Ei^meving  methods P  86;  W  1,3,8,20,41,42,43,66,64,93,94,95, 

110, 143, 146, 160, 180, 187, 200, 257, 337, 345<!,  371, 376c, «,  and  /:  400c  and  (f 

noo^ - W  96, 147, 162, 334 

Ice  meaauiementB W  146, 187, 337 

bri^tion,  general A  10,  ii;  11,  ii;  12,  ii;  13,  iii;  16,  ii;  W  20, 22, 41, 42, 87, 93, 146 

Kaoaaa :  QuaHty  of  watere W  163, 273;  G  F  148 

Surface  waten W  96, 147, 273 

XJndeigKMuid  watere A  16,  ii ; 

21,  iv;  22, iv;  P  32;  W  6, 67, 145, 149, 163, 273, 346a;  G  F  148 

Keotocky :  Quality  of  watere W  164 

Underground  watere W  67, 102, 110, 114, 149, 164 

Legal aqtects:  Surface  waten W103,162,238 

Underground  waten. W  122 

LooMana:  Quality  of  waten W101,236 

Underground  watere W  67,101,114,149;  P  46 

Mineral  Bpringe:  Analyses A  14, ii;  B  32 

Origin,  distribution,  etc A  14,  ii 

Lists B32;  W114 

IGniMippi:  Quality  of  watMB W  169 

Surface  waters. W  107 

Undoground  waten W  67, 102, 114, 149, 159 

ICtBomi:  Quality  of  watere,  etc W195;  G  F  148 

SoifKe  waten. * W  162 

Underground  waten. W  67, 102, 110, 114, 146, 149, 195;  G  F  148 

HotioiH  of  ground  watere A  19,il;    B  319;   W  67, 110, 140, 155 

New  Mexico:  QuaUty  of  waten W274 

Surface  waten W  147, 162 

Underground  waters. A21,iv;  22,iv;  W61,149 

OUahoma  [Indian  Tenitory]:  Quality  of  waten A  21,  vii;  W  148, 274 

Surface  waten W  147, 148;  G  F  132 

Underground  waten....  A21,vu;  W  67,61,148,149,3456  and  d;  G  F  122,132 

•  Many  of  the  reports  contain  brief  subject  blbUograpbies.    See  abstracts. 

>  llaay  sialyses  o(  rhrv,  spring,  and  veil  waters  are  scattered  through  pubUcatlons,  as  noted  In  abstracts. 
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^IRFACE  WATER  SUPPLY  OF  WESTERN  GULF  OF 
MEXICO  BASINS,  1916. 


AUTHORIZATION  AND   SCOPE  OF  WORK. 

This  Tolume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1916. 

The  data  presented  in  these  reports  were  collected  by  the  United 
Mates  Geological  Survey  under  the  following  authority  contained  in 
the  oi^anic  law  (20  Stat.  L.,  p.  394): 

Pnrided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Geological 
'^iiT^yand  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
Vnf,  mineial  resources,  and  products  of  the  national  domain. 

The  work  was  begim  in  1888  in  connection  with  special  studies 
relating  to  irrigation  in  the  arid  west.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  stmdry  bills  passed  by  Congress  have 
tarried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
Uibe  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tioo  of  repents  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations /or  the  fiscal  years  ending  June  SO,  1895-1917. 

1895 $12,600 

1896 : 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200, 000 

19OT 160,000 

1906  to  1910,  inclusive 100, 000 

1911  to  1917,  inclusive 150, 000 

In  the  execution  of  the  work  many  private  and  State  organizations 
liavB  cooperated  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
0 connection  with  the  description  of  each  station  affected;  coopera- 
tion of  the  second  kind  is  acknowledged  on  page  12. 

Measurements  of  stream  flow  have  been  made  at  about  4,100  points 
m  the  United  States  and  also  at  many  points  in  Alaska  and  the 
Hawaiian  Islands.  In  July,  1916,  1,290  gaging  stations  were  being 
•Daintained  by  the  Survey  and  the  cooperating  organizations.  Many 
Btiacellaneous  discharge  measurements  are  made  at  other  points.     In 

6 


Digitized  by  VjOOQ  IC 


6  SURFACE  WATER  SUPPLY,  1916,  PART  Vm. 

connection  with  this  work  data  were  also  collected  in  regard  to  pre- 
cipitation, evaporation,  storage  reservoirs,  river  profiles,  and  watei 
power  in  many  sections  of  the  country  and  will  be  made  available  in 
water-supply  papers  from  time  to  time.  Information  in  regard  to 
publications  relating  to  water  resources  is  presented  in  the  appendix 
to  this  report. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-oflf"  or  "dis- 
chai^" — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miners'  inches,  and  discharge  in  second- 
feet  per  square  mile,  and  (2)  those  that  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  of  inches,  acre-feet,  and  millions  of 
cubic  feet.  The  principal  terms  used  in  this  series  of  reports  are 
second-feet,  second-feet  per  square  mile,  run-off  in  inches,  acre-feet, 
and  millions  of  cubic  feet.    They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second." 
A  second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (pp.  7  to  9). 

"Second-feet  per  square  mile"  is  the  average  nimiber  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
r^ards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  uni- 
formly distributed  on  the  siirface.  It  is  used  for  comparing  run-off 
with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

An  "acre-foot,"  equivalent  to  43,560  cubic  feet,  is  tJie  quantity  re- 
quired to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigatirai. 

"Millions  of  cubic  feet"  is  applied  to  quantities  of  water  stored 
in  reservoirs,  most  frequently  in  connection  with  studies  of  flood 
control. 

The  following  terms  not  in  common  use  are  here  defined: 

"St(^-discharge  relation,"  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge." 

"Control,"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determine  the  stage-discharge  relation 
at  the  gage.  It  should  be  notpd  that  the  control  may  not  be  the  same 
section  or  sections  at  all  stages. 
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CONVENIENT  EQUIVALENTS.  7 

"Die  "point  of  zero  flow'^  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river  would 
fall  if  there  were  no  flow. 

CONVENIENT  EQUIVALENTS. 

The  foHowing  b  a  list  of  convenient  equivalents  for  use  in  hydraulic 
romputations: 

Table  for  eonverting  diidiarge  in  ieoond-/ul  per  tquare  mile  into  runroffin  depth  in  irwihe* 

over  the  area. 


Disrbatgs 

rsecond-feet 

per  square 

mile). 

Run-off  (depth  in  inches). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

I 

ao3n9 

.07438 

.11157 
. 14878 

1.011 
2.083 
3.124 
4.  IAS 
6. 207 
8.248 
7.289 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
6.393 
8.471 
7.550 
8.828 
9.707 

I.  lie 

2.231 

3.347 
4.483 
6.578 
8.604 
7.810 
8.926 
10.041 

1.153 
2.306 

3.459 
4.612 
5.764 
6.917 
8.070 
9.223 
10378 

2 

3 

4 

fi 

8 

7 

8 

9 

.18505 
.22314 
.28083 
.29752 
.33471 

Ncns. — For  part  of  a  mooth  multiply  the  nm-off  (or  on«  day  by  tbe  number  of  days. 
Table  for  converting  ditdtarge  in  lecond-feel  into  run-off  in  acre-feet. 


Run-off  (acre-feet). 

(secmd- 

feet). 

Iday. 

28  days. 

29  days. 

'30  days. 

31  days. 

1    1 

1.983 

3.987 
&9N) 

55.54 

111.1 
188.8 

57.52 
115.0 
173.8 

S9.50 
119.0 
178.8 

81.49 
123.0 
184.5 

2::::;:::: 

7.934 

222.1 

23ai 

238.0 

248.0 

9.917 

277.7 

287.8 

297.5 

t07.4 

11.90 

333.2 

345.1 

357.0 

368.9 

13.88 

388.8 

402.6 

418.5 

4304 

15.87 

444.3 

460.2 

478.0 

■     491.9 

B 

17.85- 

499.8 

517.7 

635.5 

653.4 

MotE.— For  part  of  a  month  multiply  the  ruD'Ofl  tor  one  day  by  the  number  of  days. 
Table  for  converting  discharge  in  ucond-feet  into  run-off  in  tnUUom  of  cubic  feet. 


DIscharxe. 
(second- 
feet). 

Run-off  (millions  of  cubic  feet). 

1  day. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

&0884 
.1728 
.2502 
.3458 
.4320 
.5184 
.8048 
.8912 
.7778 

2.419 
4.838 
7.257 
9.676 
IZIO 
14.51 
16.93 
19.35 
21.77 

Z508 
5.012 
7.518 

iao2 

12.53 
15.04 
17.54 
20.05 
22.55 

2.502 

5.184 
7.778 
10.37 
12.98 
15.55 
18.14 
20.74 
23.33 

2.878 
5.358 
8.034 
10.71 
13.39 
16.07 
18.75 
21.43 
24.10 

1    2 

1::.:::::: 

4 

5 

8 

7 

8 

9 

NoTK.— For  part  of  a  moDtb  multiply  the  run-off  for  ozie  day  by  tfao  number  of  days. 
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TahUfcir  converting  dMwrgt  in  utond-fttt  inJo  run-off  in  millumt  ofgdUont. 


Dbefaain) 

(MCOOd- 

Run-off  (millims  ofgallois). 

Iday. 

2S<Uys. 

oaiMji. 

30  days. 

31  days. 

1 

0.646S 

1.293 

1.939 

2.585 
3.232 
3.878 
4.524 
5.171 
5.817 

18.10 
36.20 
54.30 
72.40 
90.50 
106.6 
126.7 
144.8 
162.9 

IS.  74 
37.48 
56.22 
74.96 
93.70 
112.4 
131.2 
149.9 
168.7 

19.39 

3S.78 
Si>.17 
77.56 
96. 9S 
116.3 
135.7 
IV..  1 
174.5 

».04 
40.08 
60.13 
80.16 
100.3 
120.3 
140.3 
160.3 
180.4 

3 

3 

*...:. 

5 

6 

r 

8 

9 

NoiE.— For  part  of  a  moDth  multiply  th«  naxH  (or  one  day  by  the  Biimb«r  of  days. 

Table  Jot  converting  velocity  in/eel  per  second  into  velocity  in  mile*  ■per  how. 

[1  foot  per  aeoond— 0.681818  iBile  per  hour,  or  tvo-thMs  mOe  per  hour,  rery  nearly;  1  mile  per  hour—  1.4ri<i( 
feet  per  mconJ.    In  computing  the  table  the  figures  0.68182  and  1.4667  wen  ased.] 


Feet  per  second 

Miles  per  hour  for  tentlis  of  foot  per  second. 

(units). 

0 

1 

2 

3 

4 

0.273 
.995 
1.64 
2.32 
3.00 
3.68 
4.36 
5.05 
5.73 
6.41 

S 

6  :  7 

8 

9 

• 

0.000 
.682 
1.36 
2.05 
2.73 
3.41 
4.09 
4.77 
5.45 
6.14 

0.068 
.750 
1.43 
2.11 
2.80 
3.48 
4.16 
4.84 
5.52 
6.20 
• 

0.136 
.818 
1.50 
2.18 
2.86 
3.55 
4.23 
4.91 
5.59 
6.27 

0.205 
.886 

1.57 
2.25 
2.«3 
3.61 
4.30 
4.98 
5.66 
6.34 

0.341 

1.02 

1.70 

2.39 

3.07 

3.75 

4.43 

5.11 

5.80 

6.48 

0.409 

1.09 

1.77 

2.45 

3.14 

3.8t 

4.50 

5.18 

5.86 

6.55 

0.477 

1.16 

1.84 

2.52 

3.30 

3.89 

4.57 

5.25 

S.9S 

6.61 

0.M5 

1.23 

1.91 

2.59 

3.27 

3.96 

4.64 

5.33 

6.00 

6.68 

0.614 

1 

1.30 

2.  . 

1.98 

3 

2.66 

4 

3.34 

6 

4.02 

6 

4.70 

7 

5.39 

8 

9 

6.07 
6.75 

Table  for  converting  discharge  in  teoond-fut  into  theoretical  horsepower  per  foot  of  fall. 
[lseaaad-foot—S.1136  theoretical  bocsepowerperfootof  Ikll.    Weight  of  1  cubic  foot  of  water— 62.S pounds.] 


Tens. 

Units. 

0 

1 

2 

3 

4 

•5 

5 

7 

8 

9 

0 

0.00 
1.14 
2.27 
3.41 
4.54 
5.68 
6.82 
7.95 
9.09 
10.2 

0.114 
1.35 
2.39 
3.(2 
4.66 
5.79 
6.93 
8.07 
9.20 
10.3 

0.227 
1.36 
2.50 
3.64 
4.77 
5.91 
7.04 
8.18 
9.32 
10.6 

0.341 
1.48 
2.61 
3.75 
4.S8 
6.02 
7,16 
8.29 
9.43- 
10.6 
* 

0.454 
1.59 

«t3 

•7.27 
■  8.41 

it"-- 

0.568 
id™ 

U.ll 
6.25 
>  7.38 
8.52 
9.66 
10.8 

0.683 
1.83 
2.95 
4.09 
S.23 
6.36 
7.50 
8.63 
9.77 
10.9 

0.796 
1.93 
8.07 
4.20 
6.34 
6.48 
7.61 
8.75 
9.88 
11.0 

0.909 

2.04 

3.18 

4.33 

6.45 

6.59 

7.72 

8.86 

10.0 

11.1 

1  02 

2.16 

3.29 

4.43 

5.5< 

6.70 

7.84 

897 

8 

10.1 

9 

11  2 

1  second-foot  equals  40  Califoi-nia  miner'j  uichea  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  AriEona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (365  days)  covers  1  square  mile  1.131  feet,  or  13.762  inches 
deep. 

1  second-foot  for  one  year  (365  days)  equals  31,536.000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 
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1  second-foot  tor  one  year  (365  days)  equals  724  acre-feet. 

1  Bec<xid-{oot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 

day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  (Talifomia  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  Califomia  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  CtAondo  miner's  incbee  equals  19.5  United  States  gallons  per  second. 

100  Colcvado  miner's  inches  tor  one  day  equals  5.17  acre-feet. 

lOO  United  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  mintite  for  «ne  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,860  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometera. 

1  mQe  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometeiB. 

1  cnbic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.6  pounds. 

1  cuhic  meter  per  minute  equals  0.5886  second-feet. 

1  horsepower  equals  650  foot-pounds  per  second. 

1  honepower  equals  76.0  kilogram-meters  per  second. 

1  hotaepower  equals  746  watts. 

I  hotaepower  equals  1  second-foot  falIing-8.80  feet. 

1^  honepower  equals  about  1  kilowatt. 

_       ,     1  ..        »         _         •  , ,     Second-feet  X  fall  in  feet        .  ,  _ 

To  calculate  watw  power  qmckly: ^i =net  horsepower  on 

water  wheel  realizing  80  per  cent  of  theoretical  power. ' 

EXPLANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1, 1915,  and  ending  September  30, 1916.  At  the  banning  of  January 
in  most  parts  of  the  United  States  much  of  the  precipitation  in  the 
preceding  three  months  is  stored  as  ground  water  in  the  form  of  snow 
or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water  passes  pff 
in  the  streams  during  the  spring  break-up.  At  the  end  of  September, 
on  the  other  hand,  the  only  stored  water  available  for  run-off  is 
possibly  a  small  quantity  in  the  ground;  therefore  the  run-off  for  the 
year  banning  October  1  is  practically  all  derived  from  precipitation 
within  that  year. 
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The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  from. 
direct  readings  on  a  staff  gage  or  from  a  water-etage  recorder  that; 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of  dis- 
charge are  made  with  a  current  meter.  (See  Pis.  I,  II.)  The  general 
methods  are  outlined  in  standard  textbooks  on  the  measurement  of 
river  discharge. 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  applied 
to  the  gage  heights,  give  the  discharge  from  which  the  daily,  monthly, 
and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  discharge  and  rmi-oflT. 

If  the  base  data  are  insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  gij^es,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  discharge  relation,  cov- 
ering such  subjects  as  the  occiurence  of  ice,  the  use  of  the  stream  for 
log  driving,  shifting  of  control,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximum  amd  minimnni 
recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in. 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  .or  rapid  diumal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the  mean 
daily  gage  height  may  not  be  the  true  mean  discharge  for  the  day. 
If  such  stations  are  equipped  with  water-stage  recorders  the  mean 
daily  discharge  may  be  obtained  by  averaging  discharge  at  regular 
intervals  during  the  day,  or  by  using  the  discharge  integrator,  an 
instrument  operating  on  the  principle  of  the  planimeter  and  contain- 
ing as  an  essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  colmnn  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not 
indicate  correctly  the  stage  when  the  water  surface  was  at  crest 
height,  ancl  the  corresponding  discharge  was  consequently  larger  than 
given  in  the  maximum  column.  Likewise,  in  the  colunm  headed 
"Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 


Digitized  by  VjOOQ  IC 


U.  •.    aCOUXilCAL  eURVEV  WATEK-SUPPLY  paper  4W     PUTE  I 


A.    PRICE  CURRENT  METERS 


B.    TYPICAL  GAGING  STATION, 


Digitized  by  VjOOQ  IC 


Digitized  by 


Google 


ACCURACY  OF   FIELD  DATA.  11 

the  mean  gage  height  was  lowest.  The  column  headed  ' '  Mean  "  in  the 
average  flow  in  cubic  feet  for  each  second  during  the  month.  On  this 
average  flow  computations  recorded  in  the  remaining  colunms,  which 
are  defined  on  page  8,  are  based. 

The  deficiency  table  presented  for  some  of  the  gaging  stations 
shows  the  number  of  dajB  in  each  year  on  which  the  mean  daily 
discharge  was  less  than  the  discharge  given  in  the  table.  By  subtrac- 
tion the  table  gives  the  number  of  days  each  year  that  the  mean 
daily  discharge  was  between  the  discharges  given  in  the  table  and, 
also  by  subtraction,  the  number  of  days  that  the  mean  daily  discharge 
was  equal  to  or  greater  than  the  dischai^e  given.  If  one  discharge 
rating  table  was  used  throughout  the  period  covered  by  the  deficiency 
table,  gage  heights  that  correspond  to  the  discharges  are  also  given. 
For  convenience  the  theoretical  horsepower  per  foot  of  fall  correspond- 
ing to  the  dischai^e  is  given  in  the  table  on  page  8.  In  using  the 
table  for  studies  of  power,  allowance  should  be  made  for  the  various 
losses,  the  most  important  being  wheel  loss  and  head  loss. 

ACCURACY  OF  FIEXiD  DATA  AND  COMPUTED  RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanence  of  the  discharge  relation  and  (2)  on  the  accuracy  of 
observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

A j>aragraph  in  the  description  of  the  station  or  footnotes  added  to 
the  tables  gives  information  regarding  the  (1)  permanence  of  the  stage- 
dischaige  relation,  (2)  precision  with  which  the  discharge  rating 
curve  is  defined,  (3)  refinement  of  gage  readings,  (4)  frequency  of 
gage  readings,  and  (5)  methods  of  applying  daily  gage  heights  to  the 
rating  table  to  obtain  the  daily  discharge.' 

For  the  rating  tables  "well  defined"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "poorly  defined,"  within  16  to  25  per  cent. 
These  notes  are  very  general  and  are  based  on  the  plotting  of  the 
individual  measurements  with  reference  to  the  mean  rating  curve. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  non- 
contributing  districts  hi  the  measured  drainage  area,  by  lack  of 
information  concerniog  water  diverted  for  irrigation  or  other  use, 
or  by  inabihty  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  the  river  above  the  station.  "Second-feet  per  square  mile" 
and  "Rim-off  (depth  in  inches)"  are  therefore  not  computed  if  such 

•  For  B  mnre  detailed  discussion  of  tlie  accuracy  of  stream-flow  data  see  Orover,  N.  ('..and  Hojt,  J.  I'., 
Aocuiacy  of  stnuu-flow  data:  U.  S.  Ueol.  Siin'ey  Watar-Supply  Faper  400,  pp.  S3-&9, 191(i. 
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errors  appear  probable.  The  computations  are  also  omitted  for 
stations  on  streams  draining^  areas  ui  which  the  annual  rainfall  is  less 
than  20  inches.  All  -figures  representing  "second-feet  per  square 
mile"  and  "run-oflf  (depth  in  inches)"  previoudy  pubhshed  by  the 
Survey  should  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  Surrey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary- 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 

COOPERATION. 

During  the  year  ending  September  30, 1916,  the  work  of  measuring 
streams  in  Texas  was  carried  on  xmder  cooperative  agreement  with 
the  Director  of  the  Federal  Survey  and  the  Board  of  Water  Engineers 
for  the  State  of  Texas,  consisting  of  J.  C.  Nagle,  chairman,  Jolui 
Wilson,  and  E.  B.  Gore. 

Special  acknowledgments  are  due  to  the  United  States  Reclamation 
Service  and  the  United  States  Weather  Bureau  for  equipment  used 
and  assistance  rendered  in  Pecos  River  valley,  upper  Trinity  and 
Brazos  River  basins,  and  Colorado  River  basin.  The  United  States 
Weather  Bureau  furnished  a  lai^  part  of  the  equipment  foj:  the 
evaporation  station  near  Austin. 

The  United  States  Indian  Office  paid  the  greater  part  of  the  observ- 
er's salary  at  the  stations  near  Taos. 

The  following  cities,  oi^anizations,  private  companies,  and  railroads 
have  aided  in  the  collection  of  records  by  furnishing  funds  or  other- 
wise assisting:  City  of  San  Angelo;  city  of  Corpus  Christi;  Cuero 
Commercial  Club;  San  Marcos  Utilities  Co.;  Barstow  Irrigation  Co.; 
Imperial  Irrigation  Co.;  Arlington  Land  Co.;  Kansas  City,  Mexico  & 
Orient  Railroad;  San  Antonio,  Uvalde  &  Gulf  Railroad  Co.;  Pecos 
Valley  Lines;  Texas  &  Pacific  Railway;  Gulf,  Colorado  &  Santa  Fe 
Railway;  and  International  &  Great  Northern  Railway. 

DIVISION  OF  WORK. 

The  data  for  stations  in  Texas  were  collected  and  prepared  for 
publication  under  the  direction  of  Glenn  A.  Gray,  district  engineer, 
who  was  assisted  by  H.  J.  Dean,  assistant  engineer;  R.  C.  Pierce  and 
William  Eessler,  junior  engineers;  and  R.  C.  Thaxton,  Russell  J. 
Hank,  Victor  Lieb,  and  W.  C.  Dodd,  State  hydrographers. 

The  data  for  stations  in  the  Rio  Grande  drainage  basin  in  New 
Mexico  were  collected  and  prepared  for  publication  imder  the  direc- 
tion of  Robert  Follansbee,  district  engineer,  who  was  assisted  by 


Digitized  by  VjOOQ  IC 


TRINITY   RIVER  BASIN. 


13 


I     G.  S.  Cowdrey,  jr.,  assistant  engineer,  and  W.  R.  Eling,  H.  W.  Fear, 
/     P.  V.  Hodges,  and  H.  K.  Smith,  junior  engineers. 
I        The  manuscript  was  assembled  and  reviewed  by  H.  J.  Dean  and 
G.  C.  Stevens. 

GAGING-8TATION  RECORDS. 

TBINITY  BrVBK  BASIN. 
TBiHiTT  arrzB  at  bsisoepobt,  txx. 

LxATiOK. — At  the  BUBpenmon  bridge  on  Balaora-Bridgeport  road,  half  a  mile  eouth- 

Iwert  of  center  of  Bridgeport,  Wise  County,  a  quarter  of  a  mile  above  the  Chicago, 
Rock  Island  &  Gulf  Railway  Co.  pumping  plant,  and  1  mile  below  mouth  of 
Gentry  Creek. 

DsADiAOK  ABBA. — 1,060  square  miles  (revised). 

Rbcosi>8  available. — October  1,  1914,  to  September  30,  1916.    Record  of  stage  has 
i  been  obtained  by  United  States  Weather  Bureau  from  August  16,  1908,  to  Octo- 

ber 16,  1915. 

Gage. — ^Wedght-and-tape  gage  of  the  Mott  type,  fastened  to  downstream  side  of  bridge, 
■56  feet  from  north  end  of  guard  rail;  read  by  U.  E.  Byers. 

Dischabgb  KBA8CREMBNT8.~Made  fram  downstream  side  of  bridge  or  by  wading. 

Cbannbl  and  control. — Bed  compoeedof  clay,  gravel,  and  sand.  Banks  are  high, 
slightly  wooded,  and  are  overflowed  at  a  stage  of  25  feet.  Channel  straight 
above  and  below  station  for  100  feet.  Control  is  a  rock  outcrop  three-quarters' 
of  a  mile  below  station. 

ExTBEMBS  OP  DI8CHAROB. — Maximum  stage  recorded  during  year,  22.70  feet  at 
6  p.  m.  April  2  (discharge,  10,800  second-feet);  no  flow  October  8-11. 

1908-1916:  Maximum  stage  recorded,  28.9  feet  June  8,  1915  (discharge  not 
dettfmined);  no  flow  October  8-11, 1915. 

Ice. — None  reported  durisg  year. 

DiTEBBioNS. — None  above  station  for  power  development;  extensive  irrigation  not 
required,  as  Mdinarily  the  precipitation  in  the  drainage  basin  is  sufficient  to 
matare  crops.  The  operation  of  the  few  small  pumping  plants  along  the  stream 
I»oducee  little  noticeable  effect. 

Recclation. — Flow  unaffected  by  water-power  plants,  dams,  or  reservoirs  above 
or  immediately  below  the  station. 

.VrctrnACT. — Stage-diacharge  relation  changes  slightly.  Rating  curve  well  defined. 
Gage  read  to  himdradths  twice  daily.  Daily  discharge  ascertained  by  applying 
mean-daily  gage  heights  to  rating  table,  except  for  periods  during  which  stage- 
diacharge  relation  was  affected  by  shifting  control.  Results  good  except  for  low 
water  for  which  they  are  fair. 

Coopbbation. — Gage-height  record  for  October  1-16  furnished  by  the  United  States 
Weatho'  Bureau. 

THiehane  meeuuremmtt  qf  Trinity  River  at  Bridgeport,  Tex.,  during  Ott  year  ending  Sept. 

30,  1916. 


Date. 

Msdeby- 

Gage 
height. 

Dta- 
cbarge. 

1 

1    Date. 

1     • 

Hadeby- 

Oan      Dis- 
helght.!  charge. 

1 

Oct     21      Cintv  ms\A  ThATtrtn 

Ftft. 

8.58 

1.37 

1.50 

1.30 

22.70 

19.00 

1&5« 

18.41 

Sec-It. 
1,490 
7.2 
15.5 
4.7 
10,800 
7,280 
5,880 
5,930 

Apr.     5 

i              \ 

1              8 

June  21 

Sept.   8 

RJ,  RftnV 

Fttt. 
2a  08 
13.44 
1X07 
12.35 

Sre.-ft. 
7,450 

XoT.  11 
Jan.   15 
Mar.  18 
Apr.    2 

3 
3 

do 

do 

do 

do 

do 

do 

3,190 

B  C.  Pierce 

2,950 

R.J.  Hank 

2.950 

do 

do 

do 

do 

4.25  1      459 
1.40  1         4.0 
1.87          27.4 
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SURFACE   WATEH  SUPPLY,  1916,  PART  VIH. 


Daily  dudmrge,  in  »eeond-/eet,  of  Trinity  River  at  Bridgeport,  Tex.,  for  the  pear  endinff 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 

S. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


23. 
24. 
25. 

26. 
27. 
28. 


28 

8.0 

1.5 

.7 

.3 

.3 
.3 
.0 
.0 
.0 

.0 
.7 
.7 


1,180 

744 

1,160 

1,600 


21 1,520 

22 436 


97 
45 
34 

22 
20 
16 
15 
13 
9.2 


7.7 
6.0 
3.8 
2.4 
Z2 

2.0 
8.7 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
&4 

6.0 
8.7 
J.0l 
4.5 
4.5 

4.5 
4.5 
4.5 

4.5 
5.0 

6.0 
6.0 
6.0 
6l0 
&0 


S. 
5. 
6. 
5. 
5.0 

5.0 
7.0 
7.0 
6.0 
8.7 

6.0 
6.0 
5.0 
5.0 
5.0 

&0 
7.0 
7.0 
6.0 
6.0 


5.73,530 


6.0 
6.0 
5.0 
5.0 

5.0 
5.0 
6.0 
6.0 
5.0 
6.4 


7.i 
20 
18 
15 
11 

10 
9.2 
8.4 
8.4 
7.7 

7.0 
7.0 

12 

67 

15 

12 

U 
9:2 
7.0 

12 


1, 

1,280 

210 

97 

170 
611 
210 
58 
105 
462 


162 
49 
20 
16 
13 

14 

14 
21 
24 
IS 

16 
U 
12 
12 
12 

11 

10 
9l« 
9.2 
8.4 

&4 
10 
10 
10 

9i2 

8.4 
8.4 
8.0 
7.7 


7.7 

7.7 

7. 

7. 

7.7 


7.3 
7.0 
7.0 
7.0 

7.0 
6.^ 
8.7 
&4 
&0 

5.7 
5.7 
5.0 
5.4 
6.0 

5.0 
6.4 

&4 
6lO 
197 

121 
49 
20 
9.2 
8.0 
7.3 


3.380 
9,360 
6,600 
7,950 
6,800 


7.3  2,780 

"-  1,130 

457 

401 

285 


210 

119 

71 

43 

950 

655 
682 
394 
247 
156 

116 
86 
63 
81 
65 

56 
49 
37 
24 
17 


6,360 

2,840 

1,190 

676 

224 

160 
100 
81 
70 
56 

43 
35 


26 

32 
39 
32 
28 
31 

222 
152 
114 

74 
37 

27 
21 
17 
15 
13 
10 


&8 
7.3 
6.0 
6.0 
15 

17 
14 
12 
10 

8.8 

7.7 
6.0 
5.4 

20 

2! 

10 
6.0 
6.4 
5.0 
4.7 

5.4 
4.3 
3.4 
2.9 
2.5 

2.5 
X5 
2.4 
2.5 
2.7 


2.7 
3.5 
Z4 
2.4 
2.4 

2.3 
2l2 
2.2 
2.0 
XO 

2.0 
1.9 
1.8 
L8 

1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.5 
L5 
1.5 

1.5 
1.5 

1.4 
1.4 
1.4 
LS 
1.3 
L3 


1.3 
1.3 
1.3 
1.2 
1.2 

1.2 
1.1 
1.1 
1.1 
1.0 

1.0 
LO 
.9 
.9 
.9 

.9 
.9 
.9 

.8 
.7 


.7 
.7 
.7 
.6 
.5 

.5 
.5 
.5 
.5 
.5 
.4 


103 
50 
U 
23 

178 
ISO 

23 

14 

17 

13 
12 
10 
8.8 

7.3 

5.7 
6.0 
2.5 
2.0 
1.3 

.9 
.7 
.7 
.5 
.6 

.6 
.S 
.S 
.5 
.5 


Note.— Dlscharae  determined  as  follows:  Oct.  1-16  and  Oct  24  to  Mav  1,  from  a  well^deflned  rating 
curve;  Ifay  6  to  Sept.  30,  flom  a  parallel  rating  curve;  Oct.  17-23  and  Hay  3.5,  by  Indirect  metliod  lor 

shifting  control. 

Monthly  discharge  of  IHnity  River  at  Bridgeport,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  second-feet. 


Maximum.   Mlnlmiim       Mean, 


Hui|..off 

(total  In 
acro-feet). 


October 

November 

Decemtier 

January 

February 

March 

April 

l£y 

June 

July 

August , 

September 

The  y«ir. 


1,«00 

0.0 

7.7 

2.0 

7.0 

5.0 

3,630 

7.0 

152 

7.7 

197 

6.0 

9,360 

17 

6,360 

10 

21 

2.4 

2.7 

L3 

1.3 

.4 

180 

.5 

9,360 


224 
5.50 
6.58 
269 
18.4 
18.3 
1,440 
412 
7.64 
1.81 
.86 
34.1 


201 


is,aoo 

327 
843 

16,600 

i,oea 

1,130 

85,700 

35,300 

449 

111 

S3 

1,430 


146,000 
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BBAZOS  SIVEB  BASIN. 
BBAZOB  BIVSK  ITZAIl  OKAEAM,  TZZ. 

LocATioK. — ^At  the  two-span  steel  highly  bridge  on  the  Murray  road,  6  miles  above 
mouth  of  Clear  Fork,  10  miles  west  of  Graham,  Young  Cotuty. 

DiuNAGK  ASEA. — 12.900  squaxe  miles. 

Records  avaiij^ble. — November  13,  1915,  to  September  30,  1916. 

iliGE. — Vertical  staff  on  left  downstream  comer  of  middle  pier;  read  by  Mrs.  John 
Timmons. 

DiscHAKOE  MEASVRBMENT8. — Made  from  upstream  side  of  bridge  or  by  wading. 

Cea.\xel  and  control. — Channel  straight  above  and  below  station.  Bed  composed 
of  sand  and  clay;  free  from  vegetation,  shifting.  Left  bank  high  and  not  subject 
to  overflow;  right  bank  is  of  medium  height  and  is  overflowed  during  high  stages. 

ErraBVES  of  discbaroe. — Maximum  stage  recorded  during  year,  9.50  feet  at  6  p.  m. 
April  2  (discharge,  4,100  second-feet;  result  obtained  from  extension  of  rating 
curve  and  possibly  subject  to  considerable  error);  no  fiotr  March  29  and  30,  and 
August  10-31. 

I:e.— Slight  amount  of  ice  reported  in  January. 

biTERsioNS. — No  information  available  to  show  that  water  is  diverted  above  station 
in  any  large  quantity  for  irrigation;  no  diversions  between  station  and  mouth  of 
Clear  Fork. 

Regulation. — Number  of  power  plants  and  controlling  works  above  station  not 
known;  gage-height  record  does  not  indicate  that  flow  is  regulated. 

A'XTRACY. — Stage-discharge  relation  not  permanent;  not  affected  by  ice  during  the 
year.  Rating  cur\-e  poorly  defined.  Gage  read  to  hundredths  twice  daily. 
Daily  dischaige  ascertained  by  applying  mean  daily  gage  heights  to  rating  table 
except  for  periods  during  which  stage-discharge  relation  is  affected  by  shifting 
coDtroI.  Determinations  of  discharge  above  2,000  second-feet  obtained  from  an 
extension  of  rating  curve  and  subject  to  considerable  error.    Results  poor. 

Intriiarge  nuaturements  of  Brazos  River  near  Graham,   Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


.«..' 

Uadeby- 

be^t. 

Dto- 
cbaige. 

Date. 

Made  by- 

Gage 
height. 

Dls- 
cbarge. 

rv-.  J2 

Thaxton  and  Gray 

R.  C.  Tbazt<io    

Fta. 

4.41 

•3.70 

3.33 

86 
9.7 
61.5 

Apr.     4 

June  32 
Sept.    9 

R.J.  Hank 

Feel. 
6.52 
6.2S 
4-71 

S<c.-/(. 

1,760 

\7T     13 

do 

....  do 

1,020 
41.5 

;j>.  17 

R.C.  Pierce 

Hw.  » 

H   f  n«nk 

do <.fln 

164 

■  River  trxnen  oTer  in  placea  but  stage  discbarge  relation  not  appreciably  affected. 
»  Estimated. 
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SUKFACE  WATER  SUPPLY,  1916,  PABT  VHI. 


Daily  ditdurge,  in  lecond-feet,  of  Bmos  River  mar  Oraham,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Nov. 


Dec. 


Jan. 


Fab. 


Ifar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
3. 
3. 
i. 
t. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
IS. 
M. 
15. 

16. 
17. 
18. 
1». 
». 

21. 
22. 
23. 
24. 
2S. 

as. 

27. 
28. 
2t. 
30. 
31. 


IS 
13 

n 

13 

13 

13 
13 
IS 
13 
U 

10 
10 
10 
13 
13 

10 
10 
13 
12 
14 

37 

at 
le 
u 

IS 

17 
M 
15 
17 
384 
18 


U 
12 
11 
14 
14 

15 
14 
12 
13 
10 

13 

11 

10 
8.5 
&6 

7.6 
&6 
5.0 
6.0 
5.0 

5.0 
S.4 
5.2 
6.4 
6.0 

4.2 
S.4 
2.6 
3.4 


4.0 
2.8 
2.6 
1.8 
3.0 

Z6 
Z2 
2.0 
1.0 
1.0 

8.0 

8.0 

L8 

.6 

.» 

1.2 
1.4 
.6 
.4 
1.8 

1.2 
1.0 
L8 
1.0 
1.4 

L2 
LO 
.2 
.0 
.0 
1.0 


210 

2,860 
3,390 
1,920 
1,500 

1,310 

1,080 

1,070 

635 

474 

204 
219 
148 
450 
1,610 

1,160 
656 
405 
354 

206 


191 
130 
80 
63 

74 

65 

71 

403 

644 


673 

310 
101 
96 

151 

274 
139 
46 
31 
34 

27 
23 
21 
16 
22 

24 
18 
12 
11 

10 

1,720 
724 
462 
330 
143 

89 

96 

2,320 

830 

1,250 

1,060 


782 
651 
420 
248 

177 

109 
614 
558 

444 

378 

223 
860 
1,040 
748 
558 

426 
380 
133 

87 

74 

67 
37 
38 
21 
15 


916 
813 


463 
364 
173 

66 

S3 

33 
18 
14 
10 

6.4 

4.6 
6.0 
4.6 
S.8 
3.4 

4.0 
4.4 
4.8 
&0 
4.3 

4.0 
4.8 
4.0 
4.0 
3.8 

3.0 
IL8 
9L4 
8.0 
3.6 
Z8 


3.4 

3.0 
6.6 
&3 
4.6 

3.4 
3L2 
1.6 
LO 
.0 

.0 
.0 
.0 
.0 

.0 

.0 
.0 
.0 
.0 

.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 


1.0 

3.4 
1,600 
1,800 
S96 

716 
503 
280 
166 
17T 

127 
8» 
80 
76 
93 

72 
58 
47 
23 

18 

16 
13 
13 
II 
38 

18 

19 
115 
127 

84 


Note.— Disobaree  determined  from  ntlng  table  Not.  13  to  liar.  31  and  by  tndbeet  method  for  shifting 
oontrol  Apr.  1  to  mpt.  30. 


Monthly  discharge  of  Brazog  River  near  Oraham,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Dudiarge  In  seeond-feet. 


Maximum.   Mlnlmun.      Mean. 


Run-^fl 
(total  In 
aaia4eet). 


November  13-30.. 

December. 

January 

February 

March 

^::::::::::::: 

June 

July 

August 

September 


63 

284 

IS 

4.0 

3,300 

3,220 

1,040 

462 

6.2 

1,800 


10 
13 
10 

3.6 
.0 
53 
10 
12 

2.4 
.0 

1.0 


26.3 
31.1 
33.0 
8.H 
1.53 
735 
346 
370 
37.7 
1.00 
S4» 


as9 

1,360 

1,410 

490 

•4 

43,700 

31,300 

33,000 

3,320 

61 

14,800 


The  period. 


108,000 
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BKAZOg  BI7EB  AT  BBAZOS,  TZZ. 

Location. — At  Texas  &  Pacific  Ballway  bridge  half  a  mile  northeast  of  Brazos,  Palo 
Pinto  County,  1}  miles  above  mouth  of  Palo  Pinto  Creek.  . 

DiAiXAGK  AREA. — 20,200  squafe  mUee  (revised). 

Records  avahablb. — October  1,  1914,  to  September  30,  1916.  Records  of  stage 
have  been  obtained  by  the  United  States  Weather  Bureau  since  August  16,  1908. 

'lAOK. — Vertical  staff  on  northwest  side  of  and  one  foot  from  upstream  edge  of  pier 
■e«re8t  the  middle  of  the  railway  bridge;  graduations  above  4  feet  paint«d  on  the 
pier;  read  by  L.  W.  Boyett. 

Di%HAKOB  MEAavREMENTS. — ^Made  from  three-span  highway  bridge  about  600  feet 
below  railway  bridge. 

rHA>rxEi.  AND  CONTROL. — Bed  composcd  of  sand  and  gravel;  shifts  slightly  at  low 
water.  Right  bank  high,  rocky,  wooded,  and  not  subject  to  overflow;  left  bank 
composed  of  sand,  gravel,  and  clay,  wooded,  medium  in  height,  and  subject  to 
overflow  at  high  water.  Channel  straight  above  and  below  for  several  thousand 
feet. 

ExTREicKS  or  DISCHARGE. — Maximum  stage  recorded  during  year,  9.60  feet  at  7 
a.  m.,  April  2  (discharge,  42,500  second-feet;  result  obtained  from  extension  of 
rating  curve  and  possibly  subject  to  considerable  error);  minimmn  stage,  no  flow 
Angnst  25  to  September  1. 

1908-1916:  Maximam  stage  recorded,  22.0  feet  May  24,   1908  (discharge  not 
detenained);  no  flow  for  several  periods  within  limits  of  observations. 

Ice. — None  reported  during  year. 

r>TTERnoN8. — A  few  pumping  plants  have  been  installed  along  the  stream  for  the 
purpose  of  irrigating  small  areas,  but  water  so  pumped  will  not  greatly  aSect  the 
flow  of  the  stream. 

REoruLTiON. — Flow  unaffected  by  power  plants,  dams,  or  reservoirs  above  or  immedi- 
ately below  station.  Swamps  and  natural  lakes  are  rare  in  the  drainage  basin 
above  the  station. 

AccuRACT. — Stage-discharge  relation  not  permanent.  Two  rating  curves,  each 
fairly  well  defined  below  18,000  second-feet,  were  used  during  the  year.  Gage 
read  to  half-tenths  once  daily.  Daily  discharge  ascertained  by  applying  daily 
g^^e  heights  to  rating  tables.  Results  fair.  Determinations  for  extremely  high 
stages  obtained  from  extension  of  the  rating  curve  and  may  be  considerably 
in  arror. 

Cooperation. — Record  of  gage  height  October  1-19  furnished  by  the  United  States 
Weather  Bureau. 

Ditdutrge  meaturements  of  Brazos  River  at  Braioi,  Tex.,  during  tk*  year  tnding  Sept.  SO, 

1916. 


bm*. 

1 

Dis- 
diarge. 

Date. 

Hade  by- 

he^t. 

Dii- 
charge. 

■'■t.   JO 

Griff  Vgitht^U» 

F€€t. 

t.90 

1.45 

.90 

Sec.-ft. 
12,000 

49.8 

27.3 

Apr.  3 
June2« 
Sept.U 

Fed. 
7.47 

i.ao 

1.00 

Ste.-n. 
17,000 

Vtt.  10 

R.  J.  Hank 

130 

Jan.   20 
Xar.  » 

do 

Mi 

R.J.  H»nk 

1S80f°—vsr  43ft— 17- 
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SURFACE   WATER  SUPPLY,  1916,  PART  Vm. 


Daily  ditduxrge,  in  teeond-feet  of  Brazos  River  at  Brazot,  Tex.,  for  the  year  ending  Sept.. 

SO,  1916. 


Day. 


1. 
2 
3, 
4 
5 

<t 

7, 
8 
9 
10, 

u. 

12, 
13 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
30. 
31. 


Oct. 

Nov. 

2,880 

«95 

3,430 

625 

2,150 

«25 

1,890 

555 

1,640 

555 

1,520 

485 

1,410 

485 

1,300 

415 

i,aoo 

415 

1,100 

320 

1,010 

290 

»30 

290 

850 

233 

770 

233 

695 

233 

625 

233 

625 

180 

555 

180 

17,300 

180 

10,700 

180 

5,700 

180 

3,890 

180 

2,580 

180 

2,500 

180 

2,020 

180 

1,580 

180 

l,3fiO 

180 

1,060 

180 

890 

180 

732 

180 

695 

Dee. 


130 
130 
130 
130 
130 

130 

130 

88 

88 


Jan. 


88 


64 

64 

64 
64 
64 
64 
64 

64 
64 
50 
50 
SO 

SO 

SO 

930 

611 

485 

320 

222 
180 
180 
180 
180 


Feb. 


180 
130 
130 
130 
130 

130 


Uar. 


Apr. 


4,730 

35,900 

14,400 

9,400 

4,440 

3,890 
3,890 
2,730 
2,080 
1,860 

1,660 
1,320 
1,060 

890 
732 

2,700 
4,930 
2,960 
2,160 
2,020 

1,410 
970 
732 
625 
590 

471 

402 
350 
iSC 
350 


Kay.    June. 


3,710 
7,450 
6,720 
5,450 
2,360 

1,410 

1,060 

850 

834 

755 

681  I 
611  ' 
541  { 
471  ' 
402  ' 

338 
290  . 
290 
290  I 
290  I 

290  I 

429 

890 

1,700  I 

1,200 

1 

"86 

990 

490 

338 

279 

1,960 


6,720 
2,960 
1,640 
1,250 
860 

555 

625 
485 
415 
450 

850 
690 
485 
471 
419 

1,460 

1,220 

970 

786 

690 

460 
338 
279 
233 
222 

155 
130 
122 
109 


July. 


660 

1,760 

1,300 

930 

639 

471 
402 
338 
279 
222 

170 
122 
83 
64 
64 


Aug. 


69 

8.5 

76 

6.0 

.W 

6.0 

48 

6.0 

45 

4.0 

20 
18 
17 
14 
12 

11 
11 
11 
11 
11 

11 
11 

11      ■ 
8.5 

as' 


Z8 
2.0 
1.0 
1.0 
.0 

.0, 
.0  I 
.0, 
.0  ' 
.0  I 
.0    . 


Sept. 


0.(T 
.8 
45 
30 

2a 

1,520' 

1,520 

1,100 

770 

S2a 

382 
3SS 
279 
222 

17a 

122 

SR 
8.H 
RS 
64 

B4 
Rl 

50 
SO 

4S 
40 
40 

ss 

32 


None.— DlschaTKe  determined  from  two  rating  tables  applicable  Oct.  1  to  July  18  and  July  19  to  Sept.  30. 
Monthly  discharge  of  Brazos  River  at  Brazos,  Tex.,  for  the  year  ending  Sept.  30,  1916. 


Month. 


Discharge  In  second-Ieet. 

Run^ofl 

(totel  in 

Aceti- 

Maximum. 

Minimum. 

Mean. 

acre-Ieet). 

17,300 

566 

2,410 

148.000 

r. 

695 

180 

307 

18,300 

V. 

130 

88 

97.5 

6,000 

V. 

930 

50 

156 

9,530 

c. 

180 

40 

69.8 

4,010 

c. 

40 

28 

31.6 

1,940 

r. 

35,900 

350 

.3.670 

218,000 

c. 

7,450 

279 

1,410 

S«,700 

c. 

6,720 

88 

864 

51,400 

('. 

1,760 

24 

262 

16,100 

c. 

20 

.0 

7.20 

443 

c. 

1,520 

.0 

261 

16,500 

c. 

35,900 

.0 

794 

576,000 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Avigust 

September 

The  year 


BBAZOS  BIVEB  AT  WACO,  TEX. 

Location. — ^At  suspension  bridge  on  Bridge  Street,  in  city  of  Waco,  McLennan 
County,  just  below  Southern  Traction  Co.'s  bridge,  2J  miles  below  mouth  of 
Bosque  River,  4i  miles  above  mouth  of  Cottonwood  Creek,  about  10  miles  above 
lock  No.  8,  now  under  construction. 

Dbajnaoe  area. — 25,500  square  miles  (revised). 
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KaooKiM  AVAn-ABLE.— September  14,  1898,  to  December  31,  1911;  October  1,  1914, 
to  September  30,  1916.  Record  of  atage  has  been  obtained  by  United  States 
Weatfaor  Bureau  since  August  9,  1900. 

Gask. — Olain  gage  attached  to  downstream  guard  ndl  of  bridge  about  70  feet  from 
Bonthwest  pier;  read  by  A.  E.  Howell.  Gage  used  from  September  14,  1898,  to 
Fthraary  29,  1908,  was  an  inclined  staff  gage  under  left  end  of  bridge.  In  1902 
a  gage  agreeing  in  datum  with  the  inclined  gage  was  marked  off  on  the  north  pier 
of  a  new  aiiigle-span  highway  bridge  about  300  feet  above  the  euspension  bridge, 
and  was  used  for  high-water  readings.  From  August  9,  1900,  to  May  21,  1902, 
the  United  States  Weather  Bureau  used  a  vertical  gsige  painted  on  the  pier  nearest 
the  center  of  the  St.  Louis  Southwestern  Railway  bridge.  From  September  25, 
1914,  to  March  23,  1915,  during  reconstruction  of  suspension  bridge,  chain  gage 
was  on  the  one-epan  highway  bridge.  All  gages  were  installed  at  same  datum, 
but  readings  probably  differ  slightly  because  of  differences  in  position. 

InscHABOB  MBASUKBHENTS. — Made  from  downstream  side  of  first  one-span  highway 
bridge  above  station. 

Cklxxkl  AND  CONTROL. — Bed  composed  of  sand  and  gravel;  shifts.  Banks  are  clay, 
medium  in  height,  have  been  improved  by  the  city,  and  are  overflowed  at  extreme 
high  water.  Channel  straight  above  and  below  for  several  thousand  feet.  Posi- 
tion of  control  not  known. 

EmEXKS  OF  DiscRABOE. — Maximum  stage  recorded  during  year,  33.8  feet  at  8  a.  m. 
A.pnl  2  (discharge,  113,000  second-feet;  result  obtained  from  extension  of  rating 
curve  poesibly  subject  to  large  error);  minimum  stage,  5.48  feet  August  30  and 
31  and  September  1  and  2  (discharge,  119  second-feet). 

18K>-1916:  Maximum  stage  recorded,  39.7  feet  December  3, 1913  (discharge  not 
determined);  minimum  stage,  2.00  feet  March  8-10,  1902  (discharge,  20  second- 
feet). 

Ice. — Xooe  reported  during  year. 

Ettebsions. — So  far  as  is  known  there  are  no  diversions  of  any  magnitude  above 
Etation.  Small  areas  of  &nd  are  irrigated  above  station,  but  quantity  of  water 
diverted  ia  only  a  small  percentage  of  the  total  flow. 

EaecLATioN. — Lock  No.  8  will  eventiudly  control  flow  at  this  station;  flow  only 
di^tly  controlled  at  present. 

locciLMrr. — Stage-dischaige  relation  not  permanent.  Rating  curve  used  as  basis  for 
aMcertaining  discharge  by  indirect  method  is  fairly  well  defined.  Gage  read  to 
quarter-tenths  once  daily.  Slight  errors  may  be  introduced  by  taking  one  daily 
gage  reading  as  the  mean  for  the  day.  Daily  discharge  ascertained  by  indirect 
method  for  shifting  control.    Results  fair. 

'"oorKRATioN. — Record  of  gage  heights  October  1-23  furnished  by  United  States 
Weather  Bureau. 


tttdtarye  meatwemenU  of  Brazoi  River  at  Waco,   Tex.,  during  the  year  ending  Sept. 

SO,  1916. 


Dmtc. 

Ifadeby- 

be^t. 

ctaarge. 

Date. 

Made  by— 

flaw 
height. 

nis- 

charge. 

Gnr  and  ThaztoD 

R.C.  Thaxtcn 

Fea. 
9.S6 
6.64 
7.63 
6.38 
33.36 
IS.  69 
12.14 

aee.-ft. 

4,700 

465 

1,080 

374 

moo,  000 

19.000 

9,900 

May     3 

3 

4 

4 

June  27 

Sept.  12 

Kessler  and  Thaxton. . . 
do 

WUliam  Kessler 

do 

R.  J.Hank 

Fed. 
16.76 
15.71 
12.72 
12.42 
7.13 

23,900 

Jm.   21 

11.900 

¥w    17 

R.  1.  n«nk        

10,900 

.,,.    2 

WaUunKanler 

do. 

R  J,  B^^.... 

7.11 

do 

7.62,      1,180 

a  Only  lurfaoe  velocities  obtained;  coelScient  of  0.88  used  to  reduce  to  mean  velocity. 
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SUBFACE   WATER   SUPPLY,  1916,  PABT  VIII. 


Daily  ducharge,  in  ucond-feet,  of  Brazos  River  at  Waco,  Tex.,  for  the  year  ending  Sept. 

SO,  1916. 


Day.  Oct.     Nor.     D«e.  j  Jan.      Feb.     Mar.     Apr.     Bfoy.    June.  |  July.  |  Aug.  ;  Sept 


2,270 
1,970 
1,580 
1,360 
10 1,270 


n. 

12. 
13. 
14. 

15. 

16. 
17.. 
18., 
19. 
20. 

21., 
22. 
23. 


as. 

27. 
28. 
29. 
30. 
31. 


6,230 
5,600 
4,550 
3,620 
2,720 


1,270 
1,270 
1,360 
1,360 
1,270 

1,090 
810 
1,840 
3,440 
5,200 

11,100 
8,510 
6,620 
4,660 
4,250 

3,930 
3,300 
2,540 
2,280 
1,890 
1,560 


1,280 

1,130 

1,040 

880 

730 

672 
646 
594 
544 
522 

467 
467 
427 
594 
467 

436 
400 
355 
338 
327 

327 
302 
302 
327 
334 

288 
274 
274 
248 
274 


296 


316  I 
288  ' 
274  I  338 
2S2  378 
324    414 


316 
937 
872 
1,040 
640 

427 
396 
352 
334 
334 

373 
341 
341 
440 

418 

494 
427 
396 
382 
316 

306 
302 
296 
288 
296 
302 


360 

360 
330 
324 
324 

324 
320 
310 
274 
264 

264 

242 
235 
235 
327 

880 
3,730 
2,360 
1,480 
3,550 

2,690 
6,100 
3,910 
2,860 
2,630 
9,620 


8,050 
3,400 
2,690 
2,360 
2,210 

1,940 
1,680 
1,540 
1,510 
1,430 

1,320 
1,310 
1,130 
1,010 
982 

964 

895 
880 
820 
805 

820 
805  I 
790  , 
745 
745 

692 
659 
692 
628 


607 
504 
533 
522 
478 

533 

522 
489 
478 
489 

450 
436 
436 
436 
404 

391 

378 
391 
391 
404 

404 
391 
391 
382 
404 


348 
348 


805 
646 


50,700 
97,800 
46,100 
21,000 
18,600 

10,000 
46,500 
18,800 
10,000 
8,050 

6,900 
5,680 
4,S40 
4,420 
3,760 

13,800 
5,470 
4,840 
3,980 
3,480 

5,470 
4,380 
3,870 
3,800 
2,850 


5,750 

45,600 
26,700 
12,600 
13,500 

10,300 
7,450 
6,040 
4,860 
4,070 

3,350 
2,770 
2,340 
2,140 
1,850 

1,610 

1,430 
7,780 
6,330 
3,480 

10,000 
3,730 
2,570 
2,330 
1,920 


2,300  1,610 
1,840  ,  1,430 
1,630  I  2,660 
1,490  I  2,300 
1,360  1,760 
1,460 


1,270 
1,120 
955 
5,540 
3,570 

2,680 
2,500 
6,640 
4,250 
2,220 

1,780 
1,390 
1,060 
937 
10,000 

6,610 
3,550 
2,090 
3,190 
2,330 

1,920 
1,680 
1,400 
1,160 
1,040 

880 
745 
659 
730 
,S«1 


489  I 

467  , 
715 
436  ' 
1,310 

478 
1,580  ' 
1,380  I 
1,090  ' 

880 


278 
320 
250 
245 

230 
240 
240 
225 
232 
220 


215  ' 

220 
200  I 
192  I 
180! 
I 
245  I 
200 
180 
172  1 
172  ' 


708 

160 

607 

265  ; 

533 

245 

478 

215 

436 

ISti 

400 

172 

382 

156 

382 

140 

320 

137 

285 
391 

137 
12! 

122 
225 
160 
137 

125 
140  I 
137  ' 
125  I 
119 
119'. 


no 
lis 

12i 

200 
.■wo 

TfiO 
4t.i 
3)N 
•■!(« 
245 

27? 
l.I'^ 

910 

672 

53.-? 
400 
341 
2M 

240 
220 
21.> 

ann 

19« 

I9fi 
2.V) 
400 
220 
ISO 


Monthly  discharge  of  Brazos  River  at  Waco,  Tex., /or  the  year  ending  Sept.  30,  1916. 


Month. 


Discharge  in  second-teet. 


Maxlmuni.   Minimum.      Mean 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


11,100 

1,280 

1,040 

9,620 

8,050 

885 

97,800 

45,600 

10,000 

1,580 

285 

1,180 


97,800 


910 
274 
274 
235 
626 
348 
1,360 
1,430 
581 
220 
119 
119 


3,220 

509 

415 

1,490 

1,500 

476 

13,800 

6,470 

2,480 

523 

172 

383 


119 


2,610 


Run-off 
(total  in 
acre-feet ). 


198.000 

30.  .ion 

25,  .vm 

91,fii>0 

86,300 

29,300 

821.000 

398.000 

148,  000 

32,200 

10.600 

22;  SCO 


1,890,000 
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l\Mofdefieie7it!findi»eharg«ofBrazoiIiiverat  Waco,  Tex.,foriheyeart  ending  Sept.  SO, 

1901-1910  and  1915-16. 


1 

r>isrhar» 
fcet. 

Days  of  dtficlent  dbcharge. 

1900-01 

lSOl-2 

UM»-3 

lMB-4 

1904-5 

lt05-« 

1906-7 

1907-8 

1S08-9 

1900-10 

1914-15 

1915-16 

ISO 

34 
13 

76 
U4 

1 
17 

14 

ts 

203 
260 

141 
220 

m 

16 

1 

2 

32 

300 

115 

141 

33 

12S 

63 

16 

17 

20 

287 

246 

4 

76 

400 

164 

152 

42 

148 

96 

79 

61 

31 

800 

260 

28 

132 

soo 

199 

163 

71 

181 

126 

106 

102 

43 

807 

282 

38 

164 

eoo 

220 

177 

98 

202 

I3« 

130 

131 

66 

310 

2S3 

42 

177 

n» 

242 

IH 

130 

216 

141 

145 

163 

66 

314 

294 

49 

189 

800 

256 

206 

168 

239 

153 

160 

179 

73 

816 

305 

83 

198 

SOO 

266 

222 

184 

254 

161 

168 

220 

97 

317 

310 

67 

211 

1.000 

274 

235 

192 

260 

164 

172 

233 

109 

817 

314 

83 

218 

i.aoo 

288 

290 

217 

280 

184 

196 

265 

163 

326 

322 

124 

231 

I. wo 

296 

265 

230 

286 

195 

210 

271 

183 

328 

329 

162 

247 

l.OOO 

299 

279 

243 

298 

214 

233 

290 

218 

335 

336 

176 

258 

1.800 

301 

292 

256 

300 

227 

242 

298 

232 

340 

338 

109 

265 

2,000 

306 

302 

259 

304 

233 

249 

302 

2S0 

341 

341 

204 

273 

2.300 

314 

314 

274 

313 

245 

Z79 

317 

274 

346 

347 

223 

287 

3.000 

326 

323 

293 

322 

252 

297 

325 

291 

348 

348 

245 

298 

4.000 

337 

327 

320 

333 

274 

316 

338 

307 

363 

360 

277 

317 

5.000 

345 

337 

332 

344 

291 

322 

347 

318 

366 

361 

294 

327 

«.aoo 

349 

342 

339 

349 

308 

335 

354 

325 

368 

352 

306 

335 

7.000 

352 

346 

342 

354 

314 

340 

355 

329 

358 

366 

314 

342 

f.OOO 

354 

350 

348 

356 

320 

343 

357 

333 

360 

357 

316 

344 

9.000 

357 

351 

352 

357 

329 

347 

358 

335 

360 

367 

321 

347 

lu.ooo 

358 

352 

351 

360 

331 

352 

359 

337 

360 

357 

326 

352 

15.000 

361 

S57 

359 

364 

343 

359 

365 

343 

360 

362 

339 

357 

20.000 

363 

359 

361 

365 

354 

361 

348 

362 

362 

344 

359 

«).000 

365 

361 

365 

366 

362 

364 

356 

365 

365 

364 

361 

no.  000 

363 

364 

365 

359 

367 

365 

!A,000 

'.'.'.'.'.'.'. 

365 

364 
365 

360 
363 

361 
366 

365 
366 

100,000 
00,000 



366 

... 

1 1 

CI.BAS  FOKK  OF  BRAZOS  aiVES  KEAR  ELIASVILLE,  TXZ. 

L. "CATION. — At  new  suspension  highway  bridge  2 J  miles  northeast  of  Eliaaville, 
Young  County,  4}  miles  southwest  of  South  Bend,  6  milea  above  mouth  of 
stream,  and  below  all  tributaries. 
Dkunagb  are.\. — 5,650  square  miles. 

Recoriw  available.— November  12,  1916,  to  September  30, 1916. 
•VvoE. — Chain  gage  attached  to  downstream  handrail  of  bridge;  read  by  Alice  Vaughn. 
In«CHAHOE  HEASUREXENTS. — Made  from  bridge  or  by  wading. 
■  'hanhei.  and  contbol. — Banks  high,  wooded,  composed  of  clay  and  gravel,  and  not 
subject  to  overflow.    Bed  composed  of  sand  and  gravel;  free  from  v^etation. 
Channel  straight  above  and  below  station.    A  shoal  about  600  feet  below  station 
serves  as  control  for  low  and  medium  stages;  control  shifts  slightly  during  chang- 
ing stages. 
ExntEMEs    OP    MSCHABOE. — ^Maximum    stage    recorded    during    year,    18.2    feet 
6  p.  m.  May  2  (discharge,  7,800  second-feet;  result  obtained  from  extension  of 
ratiag  curve  and  poeaibly  subject  to  considerable  error);  uo  flow  August  23  to 
September  30. 
IiE. — None  reported  during  year. 

Diversions. — Much  of  the  land  now  irrigated  above  station  is  in  Jones  and  Taylor 
counties.  Two  diversions  are  made  for  irrigation  between  station  and  confluence 
of  Clear  Fork  with  Brazoa  River.  Quantity  of  water  diverted  unknown.  Ac- 
carding  to  the  First  Report  of  the  Board  of  Water  Engineers  for  the  State  of 
Texas,  the  Sweetwater  Light  &  Power  Co.  has  filed  on  100  acre-feet  of  water  for 
st<Hage  in  the  headwater  region. 
Regctlation. — Xo  large  reservoir  above  or  below  station.  The  operation  of  a  water- 
power  gristmill  5  miles  upstream  produces  some  eSect  at  the  station. 
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SURFACE  WATER  SUPPLY,  1916,  PART  VUL 


AocuRACY. — Stage-diacharge  relation  not  permanent.  Rating  curve  fuily  well  de- 
fined beiow  2,000  second-feet  and  poorly  defined  above.  Gage  read  to  hun- 
dredths twice  daily;  observer's  work  not  entirely  satiafactory;  mean  daily  gage 
height  may  not  be  true  index  of  daily  flow  because  of  regulation  for  power. 
Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table 
except  for  periods  during  which  stage-discbaige  relation  is  affected  by  Hh  if  ting 
control.    Results  fair. 

Diicharge  mmtvrtmtnU  of  Clear  Fori  of  Brazot  River  near  EliatmlU,  Tex.,  during  At 

year  ending  Sept.  SO,  1916. 


Date. 

Uade  by— 

b^t. 

Db- 
obargift. 

Date. 

Hadaby- 

^^. 

Dis- 
charge. 

Oct.   22 

Oray  and  Thaxton 

R.C.  Thaxton 

R.r.  Pierre 

R.J.  Hank 

Feet. 
5.S5 
3.11 
2.91 
3.00 

6.6 
1.7 
3.4 

Apr.     4 

June  22 
Sept.   9 

B,  I    W,»nV 

Fut. 
7.74 
4.6» 
3.81 
2.69 

Sec.-ft. 
1,610 

Kor.  12 
Jan.    17 
Hat.  19 

do 

do 

do 

127 
S2.< 
.C 

DaUy  dieehctrge,  in  tecond-feel,  of  Clear  Fork  of  Brazot  River  near  EliatvUle,  Tex.,  for  th* 

year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

i«»y. 

June. 

July. 

Auj. 

Sept. 

1                       1    .       1..  .. 

3.6 
2.6 
2.6 
2.2 
2.3 

2.2 
2.3 
2.3 
2.3 
2.6 

3.6 
3.2 
2.6 
2.4 
2.3 

5.0 
5.2 
5.8 
5.0 
5.5 

6.0 
5.0 
5.0 
5.0 
5.0 

5.0 
4.8 
4.5 
4.2 
4.5 
4.5 

3.2 
3.2 
3.0 
3.2 
3.5 

3.5 
2.9 
3.5 
4.5 
4.0 

3.2 
3.2 
2.8 
3.5 
S.5 

4.0 
3.2 
1.2 
1.2 
1.4 

1.4 
1.4 
1.4 
1.6 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

l!2 
1.2 



2.0 
3.0 
3.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

533 

7,200 
3,200 
1,560 
1,080 

311 
129 
172 
138 
81 

71 
51 
51 
51 
51 

SI 
51 
51 
51 
51 

SI 
47 
43 
41 
41 

33 
25 
35 
25 
33 

193 

7,400 
1,340 

278 
313 

108 
102 
79 
58 
48 

44 
44 

40 
40 
38 

24 
34 
34 

17 

17 

17 
17 
17 
16 
36 

38 

38 

38 

1,080 

5,300 

8,100 

368 
136 
104 

77 
63 

50 
47 
38 
S3 
30 

31 
» 
31 
15 
IS 

148 
95 
71 
51 
44 

44 
44 

58 
67 
S3 

S3 
S3 
64 

1,««0 
1040 

386 
190 
130 
124 
116 

96 
83 
73 
S3 
S3 

S3 
83 
S3 
43 
3S 

16 
16 

3S 

as 

3S 

3t 
31 

37 
37 
37 

37 
37 
37 
SO 
14 
14 

14 

14 
12 
11 
10 

10 

10 

10 
6.8 
5.0 

4.5 
I.S 

3.S 

3.5 
3.4 

2.6 

2.0 

.5 

.5 

.5 

.S 
.4 

.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0  ( 

2 ' 

3:::::::::::::; :;.::::!. :::::: 

4 

5        

....  .    1 

7 1 

8 ■    

9 1 

10  :     ::::::';::::: 

n 1 ! 

12 

13 

14 

IS 

16 ' 

17 

18 

19 

6.4 
7.6 
4.0 
3.8 

4.8 
S.O 
4.5 
S.0 
S.S 

3D 

2, '  

4.0 
3.8 

22 

23 

24 

2i 

28 ' 

27 

2!« 

29 

30 

31 

3.4 
3.8 
3.S 

3  4 
3.5 
3.5 
3.2 
2.9 

1 

■ 

Nora.— Dlsctaafge  determined  as  follows:  Nov.  12  to  Apr.  4,  and  Hay  3  to  Sept.  SO  taom  ntinc  tables 
Apr.  5  to  May  1,  by  Indirect  method  loi  stiUting  oontrol. 
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llonAIjf  dimAarge  of  Clear  fork  of  Bnuo*  River  near  Eliatrille,  Tex.-,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 


Vonmbcr  13-30. 


ffToary. 

M-rtli 

A>«i 


Discharge  in  seoond-feet. 


Maximum,  yiiit"^™      Mean. 


J    .» 

JUt 

A  j£U5t.  ... 


7.« 
S.8 
4.5 
1.7 
S.S 
',200 
',400 
,»80 
388 
14 
.0 


2.9 
Xi 
1.2 
1.2 
1.6 

25 

16 

15 

14 
.0 
.0 


The  period. 


4.28 
3.75 
2.49 
1.40 
1.82 

510 

629 

153 
63.8 
4.14 
.00 


Run-oS 
(total  in 
acre4eet). 


163 

231 

153 

81 

112 

30,300 

38,iOO 

9,040 

3,920 

255 

0 


83,000 


COLOKADO  BIVBS  BASIK. 
COI.OBAOO  aiVXK  irZAB  BROITTE,  TEX. 

Lor.\.TiON. — At  wagon  bridge  400  feet  below  Kansas  City,  Mexico  &  Orient  Raiboad 
bridge  1^  miles  above  mouth  of  Kickapoo  Creek  and  below  mouth  of  Live  Oak 
Creek,  2^  miles  south  of  Bronte.  Coke  County. 

Dkaixaob  ahea. — 5,550  square  miles. 

RBCOB08  AVAII.ABLE. — September  19,  1915,  to  September  30,  1916. 

Gacb. — Chain  gage  attached  to  downstream  side  of  bridge  near  left  bank;  read  by 
R.  W.  Legg.  A  vertical  staff  gage  attached  to  left  bent  of  railroad  bridge  400  feet 
above  present  site  and  referred  to  same  datum  was  used  from  September  19, 1915, 
to  October  29,  1915. 

Discharge  mkasubemsnts. — ^Made  from  downstream  side  of  bridge  or  by  wading. 

Chanitbl  and  contbol. — Bed  composed  of  a  clay  hardpan  mixed  with  gravel;  shifts. 
Cluumel  straight  about  500  feet  above  and  below  station.  Bight  bank  wooded, 
sloping,  and  subject  to  overflow  at  extreme  stages;  left  bank  high,  clean,  and  not 
■abject  to  overflow.    Control  probably  at  shoal  300  feet  below  gage. 

ExTRKMKs  OP  DiscHABOE. — ^1915-16:  Maximum  stage  recorded  during  year,  15.0  feet 
at  2  a.  m.  September  25,  1916  (discharge  not  determined);  no  flow  May  13-29, 
June  S  to  July  29,  and  August  6-21 . 

let. — None  reported  during  year. 

I^nrxKsiONS. — Some  water  is  diverted  for  irrigating  small  areas  in  Coke  and  Mitchell 
counties  and  for  municipal  use  of  the  city  of  Robert  Lee.  No  large  irrigation 
projects  in  drainage  basin  above  station.  The  First  Report  of  the  Board  of  Water 
Engineers  for  the  State  of  Texas  records  a  filing  at  Robert  Lee  on  a  small  quantity 
of  water  for  storage,  but  this  storage  will  not  influence  flow  at  station. 

r.ESCLATioM. — ^Flow  not  affected  by  water-power  plants  or  controlling  works. 

.K'XXFtuLCY. — Stage^ischaige  relation  not  permanent.  Rating  curve  well  defined 
below  400  second-feet  and  is  an  extension  above  450  second-feet.  Gage  read  to 
hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gi^e  heights  to  rating  table  except  for  periods  during  which  stage-dischaige 
relation  is  affected  by  ice.    Results  fair. 
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SURFACE   WATER  SUPPLY,  1916,  PABT  VIII. 


DUdiarge  meaturenuntt  of  Colorado  River  near  Bronte,  Tex.,  during  the  peri»d  8tpt.  19, 

1915,  to  Sept.  SO,  1916. 


Date. 

Hade  by— 

li%. 

D..     1 
Charlie. 

Data. 

Made  by- 

bSgR. 

Dis- 
ctaarfie. 

1915. 

Hank  and  Tliaxtan 

2.62 
1.87 
1.61 

1.82 
1.45 

28.5* 
3.7 

1.6 
1.4 

1916. 

Apr.  28 

June  20 

Aug.  28 

28 

Hank  and  Gray 

n.  f.  HmiIc,  .      

Feet. 
1.82 
1.43 
2.19 
^10 
3.00 
2. 65 
1.90 

Sec.-ft. 
13.0 
.0 

Dec  18 

do 

WUUamKessler 

do 

64.5 

do 

do 

51  0 

1916. 
Feb.  10 

29 

Sept.    S 

29 

do 

n  1  HmV 

32.0 
179 

Mar.  27 

do 

27.4 

a  Estimated. 


Daily  diicharge,  in  *e«md-feet,  of  Colorado  River  near  Bronte,  Tex.,  for  the  period  Sept.  19, 

191S,  to  Sept.  SO,  1916. 


Day. 

fiept. 

Oct. 

1 

107 

2  

87 

3 

67 

4. 

49 

6 

33 

6 

26 

?;:.:.. ::::: 

20 

8 

18 

9 

16 

10 

12 

11.     ... 

n 

12 

11 

13 

9.5 

14 

8.0 

15 

8.0 

16 

7.0 

17 

23 

18 

926 

19 

20 

21 

3B 

23 

24 

155 

•7 

53 

33 
1,050 

974 
541 

342 
201 
151 
118 

25 

26 

27 

28 

29 

30 

31 

417 

900 
651 
483 
330 
155 

83 

63 
53 
41 
33 
21 
20 

Nov. 


18 
16 
16 
16 
10 

10 
10 
10 

9.5 
8.0 

5.3 
4.8 
4.8 
4.S 
4.5 

4.5 
4.5 
4.5 
4.5 

4.5 

4.8 
4.6 
4.1 
3.8 
3.4 

3.0 
2.4 
3.4 
3.4 
3.4 


Dec. 


2.8 
2.8 
2.8 
2.8 
2.8 

14 
15 

9.0 
9.0 
7.0 

4.8 
4.8 
4.1 
4.1 
4.1 

4.1 
4.1 
3.8 
3.8 
3.4 

3.4 
3.2 
2.8 
2.6 
2.4 

2.4 
2.4 
2.4 
2.2 

2.2 
2.2 


Jan.      Feu. 


2.2 
2.2 
2.2 
4.1 
3.4 

3.0 
3.0 
3.0 
3.0 
2.6 

2.6 
2.6 
2.6 
2.4 
2.4 

2.4 
1.8 
2.4 
2.4 
3.4 

2.4 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2  ■ 
2.2  I 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4  I 
1.4  ' 
1.4 
1.4 


Uar. 

Apr. 

May   IJune. 

July. 

Aug. 

Sept. 

1.4     272 

217 

36 

0.0 

8.0 

63 

1.4      63 

49 

18 

.0 

3.4 

,^ 

1.4     312 

25 

12 

.0 

1.8 

1.4     440 

14 

8.0 

.0 

1.1 

101 

1.4     280 

17 

6.3 

.0 

1.1 

162 

1.1     169 

11 

5.5 

.0 

.0 

«3 

.8     114 

9.5 

4.8 

.0 

.0 

51 

.8  ,    79 

9.0 

.0 

.0 

.0 

» 

.8     as 

7.0 

.0 

.0 

.0 

16 

.3      36 

6.3 

.0 

.0 

.0 

16 

.3  1    28 

6.3 

.0 

.0 

.0 

10 

.3       25 

5.2 

.0 

.0 

.0 

9.< 

.3       20 

.0 

.0 

.0 

.• 

S.5 

.3    IJOO 

.0 

.0 

.0 

.0 

5.2 

.3     292 

.0 

.0 

.0 

.0 

6.6 

.3     212 

.0 

.0 

.0 

.0 

3.8 

.3 

171 

.0 

.0 

.0 

.0 

23 

.3 

155 

.0 

.0 

.0 

.0 

18 

.3 

130 

.0 

.0 

.0 

.0 

13 

.3 

81 

.0 

.0 

.0 

.0 

9.S 

.3 

67 

.0 

.0 

.0 

.0 

5.9 

.3 

36 

.0 

.0 

.0 

1.4 

4.5 

.3 

25 

.0 

.0 

.0 

330 

49 

.3 

It 

.0 

.0 

.0 

233 

310 

.3  1    16 

.0 

.0 

.0 

899 

1,160 

.3       13 

.0 

.0 

.0 

253 

160 

.3      23 

.0 

.0 

.0 

123 

89 

.3      14 

.0 

.0 

.0 

83 

49 

.3  ,      9.5 

.0 

.0 

.0 

n 

25 

.3  '    79 

189 

.0 

4.5 

1« 

•«: 

7& 

33 

»1 



Rote.— Dlwharge  determined  as  follows:  Sept.  19  to  Oct.  17, 1915,  and  Nov.  11, 1915,  to  Sept.  2,  1916, 
from  raOng  table;  Oct.  18  to  Nov.  10, 1915,  and  Sept.  3-30, 1916,  by  Indirect  method  for  shifting  control. 
Mean  dally  gage  height  Sept.  24, 1915, 8.55  feet;  mean  discharge  estimated  at  slightly  over  2,000  seoond-feot. 

Monthly  diecharge  of  Colorado  River  near  Bronte,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


October 

Novemticr 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discbarge  in  seccod-feet. 


Maximum.  Miirtitimt.      Mean. 


974 
18 
IS 
4.1 
2.2 
1.4 
1,300 
217 
36 
23 
699 
1,160 


1,300 


7.0 

2.4 

2.3 

1.8 

1.4 

.3 

9.5 

.0 

.0 

.0 

.0 

3.8 


132 
6.87 
4.43 
2.49 
1.70 
.57 
151 
20.0 
3.02 
.89 
57.7 
88.3 


Run.«ff 
(total  in 
acte4eet). 


8,1» 

409 

2T2 

153 

96 

35 

8,980 

1,230 

180 

•    55 

3,SS0 

5,250 


28,300 
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OOU)HAI>0  BIVZK  AT  BAIXOrOXB,  TXX. 

Location. — ^At  Hutchins  Avenue  highway  bridge,  800  feet  below  Oulf,  Colorado  A 
Santa  Fe  Railway  bridge  in  Ballinger,  Runnels  County,  1  mile  above  mouth  of 
Elm  Creek. 

I>RAii(AOK  AHEA. — 6,460  Square  miles  (revised). 

RBcoaoa  available. — December  11,  1915,  to  September  30,  1916.  Records  of  stage 
hav«  been  obtained  by  the  United  States  Weather  Bureau  since  July  1,  1903. 
Current-mater  measurements  were  b^^un  May  29,  1915. 

Gaok. — Chain  gage  attached  to  downstream  handrail  of  bridge;  read  by  E.  M.  Eubank. 

DiacHASOB  MKABUBSUENTS. — ^Made  from  downstream  side  of  bridge  or  by  wading. 

Ohannkl  and  contbol. — Banks  consist  of  clay  and  gravel;  medium  height  and 
wooded;  subject  to  overflow  at  extremely  high  stages.  Bed  composed  of  hard 
ctey,  sand,  and  gravel;  somewhat  shifting.  Control  is  shoal  about  1,000  feet  below 
gage;  subject  to  change. 

Ice. — None  reported  during  year. 

ExTRKMEE  OF  DiBCHARQE. — Maximum  stage  recorded  during  year  9  feet  at  9  a.  m. 
September  25  (discharge,  6,300  second-feet;  result  obtained  from  extension  of 
rating  curve  and  possibly  subject  to  considerable  error) .  No  flow  July  3  to  August 
28  and  September  16-24. 

DnrKsaaoNS. — During  low  stages  a  large  part  of  the  flow  is  diverted  above  the  station 
by  gravity  or  by  pumping,  but  the  quantity  diverted  is  small  in  comparison  with 
the  total  run-off. 

Reottlation. — No  artificial  regulation  above  station. 

AccuRACT. — Stage-discharge  relation  not  permanent.  Rating  curve  fairly  well 
defined  below  600  second-feet  and  is  an  extension  above  that  discharge.  Gage 
read  to  himdredths  once  daily;  readings  for  some  days  questionable.  Daily  dis- 
cfawge  ascertained  by  applying  daily  gage  heights  to  rating  table  except  for 
periods  during  which  stage-discharge  relation  is  affected  by  ahifting  control. 
Results  below  1,000  second-feet  are  fair;  above  1,000  second-feet  they  may  be 
subject  to  considerable  error. 


DiaAtmye  meagurarunU  of  Colorado  River  at  Ballinger,  Tex.,  dwring  the  period  May  t9, 

1915,  to  Sept.  SO,  1916. 


Dtt*. 

Uadeby- 

ha^t. 

Di8- 

cbargs. 

Date. 

Hade  by— 

be^t. 

Dis- 
cbarge. 

Mm,  » 

OetTs 

U.  B.Ball 

Feet. 

O0.75 

1.73 

1.61 

.87 

.81 
.52 

Sec^. 

253 
243 
20.5 

8.7 

1916. 
Apr.     2 
27 
June  17 
Aug.  30 
Se^.   6 
27 

B.C.  ThaxtoD 

Ftet. 
1.86 

.as 

.65 
.94 
1.26 
1.25 

%/,'■ 

diw  and  Bank 

V  I  n,nv 

Hank  and  Gray 

B.  J.Hank 

29.3 
2  5 

Dec  11 

.....do 

do 

do 

WUUam  Kessler 

P   I   1T«nk 

S4 
13S 

me. 

Fek.  12 
Urn.  39 

do 

149 

«  Gac*  bdgbt  Kay  39  relera  to  U.  S.  Wastber  Bunau  gage,  relation  to  Survey  obaln  gage  not  known. 
t  Diaebatga  eatimated. 
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SUBFACE   WATEB  SUPPLY,  1916,  PAET  VIIl. 


Daily  discharge,  in  second-feet,  of  Colorado  River  at  Ballinger,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


6., 
7.. 
8.. 
8. 
10.. 

11. 
12.. 
13.. 
14.. 
IS.. 

18.. 
17. 
18. 
19. 
20.. 

21.. 
22.. 
23. 
24.. 


96.. 
27. 
28.. 
29.. 
30.. 
31.. 


Day. 


Dec. 


29 
14 
12 
11 
21 

2$ 
31 
24 
14 
14 

18 
14 
16 
16 
14 

14 
14 
11 
9.6 
14 
11 


Jan. 


12 
11 
11 
11 
12 

11 

9.6 
10 

9.6 
11 

18 
.  16 
15 
12 
11 

14 
11 
16 
18 
11 

II 
11 
U 
U 
11 

11 
11 
11 
11 
11 
II 


Feb. 


Mar. 


11 
II 
II 
11 
11 

11 
11 
II 
II 
11 

11 
11 
II 
11 
II 

11 

11 
11 
11 
11 

11 
11 
11 
11 
11 

4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
S.4 
3.6 

3.4 

3.6 
3.8 
3.2 
3.6 

3.4 

2.8 
2.2 
2.2 
2.2 

2.0 
2.8 
2.8 
2.8 
2.4 

2.2 

2.0 

1.8 

.5 

.1 

.3 


Apr.  '  Uay. 


21 
409 
196 
8t>6 
491 

447 
302 
196 
138 
81 

67 
62 
62 
1,140 
379 


154 
70 
62 


37 

37  I 


40  I 
40  , 


26 
37 
42 
94 


147 
601 
147 
114 
35 

31 


24 

24 
24 
24 
24 
24 

219 
24 
259 
137 
130 

42 

42  ' 

42 

24 

24 
24 
24 

24 
24, 


June. 


11 
11 
11 
11 
11 

11 
II 
U 
11 
II 

7.8 
4.0 
4.7 
5.4 
26 

24 
24 

4.0 
4.0 
24 

4.0 
3.8 
3.6 
4.0 
3.6 

4.0 
3.6 
3.6 
4.0 
4.0 


July. 


4.0 

2.0 

.0 

.0 

.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 


Aug. 


Sept. 


0.0  , 

■0 

.0 
.0 

.oi 

■0 ; 
.0  ■ 

•0  , 
.0 


219 

84 
250 

50 

33 

29 
18 
15 
7.5 


.u 
.0 

.8 

18 

.0 

18 

.0 

18 

.0 

11 

.0 

2.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

5,500 

.0 

076 

98 

147 

98 

127 

2.0 

73 

2.0 

70 

21 

NoTK.— Plschante  determined  as  follows:  Dec.  11  to  .\pr.  1  and  Apr.  14  to  Aug.  31,  from  rating  table 
Apr.  2-13  and  Sept.  1-30,  by  indirect  method  for  shiftin);  control.  Determination  of  discharge  £pt.  25 
obtained  from  extension  of  rating  curve  and  possibly  subject  to  considerable  error. 

Monthly  discharge  of  Colorado  River  at  Ballinger,  Tex.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


December  11-31. 

January 

February 

March 

AprU 

May 

June 

July 

Augii't 

September 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum:     Mean. 


31 

18 

11 

4 

1,140 

601 

26 

4 

98 

5,500 


9.6 

9.6 

4.0 

.1 

21 

23 

3.6 

.0 

.0 

.0 


16.6 
12.0 
10.0 
2.87 
204 
77.5 
9.19 
.19 
7.13 


Run-oit 
(total  in 
acre-teet). 


691 

738 

675 

176 

12,1(10 

4,770 

547 

12 

438 

15,200 


35,300 
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COIARAOO  UVBS  HXAB  CHABWICK,  TXX. 

Location. — ^At  the  Gulf,  Colorado  &  Santa  Fe  Railway  bridge  half  a  mile  below 
rhadwick  dam,  1  mile  above  mouth  of  Elliott  Creek,  2  miles  west  of  Chadwick, 
on  county  line  between  San  Saba  and  Lampasas  counties,  and  2}  miles  below 
mtnith  of  San  Saba  River. 

I>KA.ixAOE  AREA. — 26,400  square  miles. 

RKCORua  ATAiLABLB. — October  21, 1915,  to  September  30, 1916. 

Gaoe. — 'Inoliued  staff,  in  three  sections,  attached  to  rock  ledge  on  left  bank  about  75 
feet  upstream  from  railroad  bridge;  read  by  A.  G.  Walker.  A  high- water  section 
is  piainted  on  left  face  of  left  bridge  pier.  A  vertical  staff  on  right  bank  directly 
opposite  inclined  gage  ia  used  during  low  water. 

Discharge  measurements.— Made  from  cable  400  feet  below  gage. 

Chajtnkl  and  control. — Bed  composed  of  rock  and  gravel;  not  likely  to  shift. 
Channel  stia^ht  above  and  below  station  for  1,000  feet.  Left  bank  high,  rocky, 
wooded,  and  not  subject  to  overflow;  right  bank  medium  in  height,  wooded, 
composed  of  clay  and  gravel,  and  subject  to  overflow  during  extreme  stages. 
Position  of  control  not  known,  but  current-meter  measurements  indicate  that  it 
is  practically  permanent. 

ExTRKMES  OP  DI8CHAROE. — Maximum  stage  recorded  during  year,  15.0  feet  at  7  a.m. 
May  2  (discharge,  16,900  second-feet;  result  obtained  from  extension  of  rating 
curve  and  possibly  subject  to  considerable  error) ;  minimum  stage,  0.66  foot  at  8 
a.  m.  August  27  and  28  (discharge  30  second-feet). 

Ice. — None  reported  during  year. 

DrrRBfiioNS. — No  large  irrigation  works  have  been  completed  in  drainage  basin  above 
station,  but  tracts  ranging  in  size  from  5  to  1,500  acres,  adjacent  to  the  main  river 
and  tributaries,  are  irrigated  by  diversion.  A  large  part  of  the  irrigated  area  is 
in  Runnels,  Broj^n,  and  Mills  counties  and  along  Concho  and  San  Saba  rivers. 
Several  small  dams  have  been  constructed  in  the  drainage  basin  above  station. 
Cbadwick  dam,  half  a  mile  above,  creates  a  small  pond  and  serves  only  to  divert 
to  a  water  wheel  that  has  not  been  operated  for  some  time. 

Rboitlation. — Flow  not  regulated  by  dams  or  reservoirs. 

AccoBACT. — Stage-dischaige  relation  practically  permanent.  Rating  curve  well 
defined  between  80  and  4,000  second-feet.  Gage  read  to  hundredths  once  daily. 
Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating  table. 
Results  good  below  4.000  second-feet;  above  4,000  second-feet  may  be  subject  to 
error  due  to  lack  of  current-meter  measurements. 

Ditdiarge  meaturemenls  of  Colorado  River  near  Chadteick,  Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


Data. 

Uadeby- 

he^t. 

Dto- 
charge. 

Date. 

liadeby- 

M^t. 

Db. 

charge. 

Dae.     5 

R.  C.  Plen» 

Feet. 
1.45 
1.44 

1.55 

e.% 

5.64 
4.55 
4.20 

Sec.^ 

212 
23« 
3,160 
2,530 
1,660 
1,430 

Uar    A 
June  13 
Sept.   4 
4 
5 
7 
28 

R.  C.  Thaxton 

Fett. 
3.  Si 
.98 
4.54 
4.93 
3.57 
1.94 
3.45 

Stc.-ft. 
1  100 

Feb.  U 

w.  (^.  ThftTrtim 

R.J.Bank 

83 

Apr.  9 
^y    4 

5 

Hank  and  Orsy 

K.  C.  Tbaxtoo. 

WIIKam  Kessler 

do 

do 

R.J.  Hank 

1,800 
1  960 

do 

do 

do. 

1^020 
381 

5 

Victor  Lleb 

1,000 
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Daily  dMiarge,  in  second-feet,  of  Colorado  River  near  Chadunck,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


D«y. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

M.y. 

June. 

Inly. 

Aug. 

Sept. 

1 

330 
308 
290 
238 
283 

318 
272 
255 
262 
255 

255 
244 
235 
262 
248 

238 
227 
220 
214 

205 

196 
305 
214 
205 
206 

188 
196 
186 
196 
205 

180 
196 
199 
202 
186 

ao3 

3,220 

1380 

483 

388 

342 
300 
290 
283 
283 

290 
280 
283 
255 
255 

255 
256 
255 
362 
285 

238 
227 
227 
227 
230 
248 

248 
256 
255 
248 
238 

230 
230 
230 
230 
230 

220 
220 
220 
214 
205 

205 
205 
205 
205 
205 

1,680 

1,630 

800 

465 

370 

336 
280 
272 
255 
248 
465 

378 
262 
255 
248 
344 

244 

238 
227 
230 
2X 

211 
311 
211 
306 

305 

205 
199 
196 
180 
180 

184 

184 
181 
175 
175 

166 
160 
160 
155 

155 
148 
140 
135 
136 

136 

130 
128 
122 
122 

122 
122 
122 
115 
115 

115 
116 

lis 

US 
115 

116 

115 
115 
115 
130 

130 
123 
115 

lis 

110 
110 

750 
2,600 
4,190 
2,600 
1,150 

1,050 

1,300 
8,230 
1,690 
1,300 

1,080 
800 
465 
395 

1,800 

520 
412 
1,160 
423 
403 

385 
360 
342 
325 
325 

318 
318 
356 
338 
330 



760 
16,000 
10,600 
3,680 
1,660 

1,060 
836 
668 
580 
430 

385 
367 
335 
325 
308 

200 

280 

383 

3,060 

1,050 

3,140 

1,050 

482 

395 

395 

332 
355 
205 
1,060 
600 
396 

280 
160 
160 
135 
130 

123 

no 

110 
110 
106 

80 

85 
81 

as 

08 

1,250 
860 
367 
230 
190 

180 
146 
110 

81 
77 

65 
66 
53 
48 
41 

34 

48 
47 
46 
43 

40 

38 

ts 

43 
43 

42 
46 
46 
42 
42 

34 
31 
31 
37 
41 

46 
48 
46 
46 
44 

46 
48 
51 
51 
61 
48 

48 
61 
61 
63 
66 

56 

48 
46 
40 
40 

40 
40 
40 
43 
43 

40 
40 
37 
35 
84 

34 
34 
33 
34 
34 

31 
30 
30 
32 
S3 
S3 

16A 

2 1 

lliO 

3 1 

r<o 

t::::::::;::::!;:::::: 

7K5 

s 

l,04O 

660 

s 

7 

3SS 

8 

297 

9 

190 

10 

172 

11 

100 

12.:. ..:::::::::'. ::::.. 

l.S.'J 

18 

430 

14 

485 

16 

600 

19  . 

430 

17 

325 

18. . 

318 

18 

248 

ao 

184 

21 

3,140 

1,800 

1,120 

825 

412 

520 
483 
402 
378 
360 
332 

1.35 

22 

120 

2S 

115 

24 

110 

25 

110 

26 

27 

28 

860 

5,670 
1,000 

29 

720 

30 

395 

31 

Monthly  diedutrge  of  Colorado  River  near  Chaduiek,  Tex.,  far  the  year  ending  Se/.. 

1916. 


JO, 


Month. 


Octeber  31-31 . 

November 

December 

Jannary 

February 

March 

April 

May 

June 

July 

August 

September 


The  year. 


Discharge  In  second-feet. 


Maximum.   Minimum 


3,140 

330 

3,330 

1,680 

378 

156 

8,330 

15,000 

1,350 

61 

56 

6,670 


332 

196 
190 
305 
165 
110 
230 
305 
41 
31 
30 
110 


Run-off 

(totallii 

Mean.      ««»••«»)• 


240 

384 

364 

210 

123 
1,180 
1,550 

186 
4Z8 
38.8 

538 


18,400 

14,300 

34,200 

23,400 

13,100 

7,560 

70,200 

85,300 

11,100 

3,«30 

2.460 

32,000 


314,000 
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COLOBADO  BIVSK  AT  AVSTIir.  TBL 

LocATiOJi. — At  the  CoDgresB  Avenue  concrete  riaduct  in  Austin,  Travis  County, 
half  a  mile  below  Shoal  Creek  and  above  mouth  of  Waller  Creek  3)  milee  below 
Austin  dam. 

Ikaixaqe  area. — 34,200  square  miles  (revised). 

RccoRDS  avahable. — February  15,  1898,  to  December  31,  1911;  October  1, 1914,  to 
September  30, 1916;  September  1, 1895,  to  April  7, 1900,  at  Austin  Dam.  Records 
of  stage  have  been  obtained  by  United  States  Weather  Bureau  since  July  1, 
1903. 

tiAOB. — Dexter  water-stage  recorder,  installed  June  18,  1915,  at  left  end  of  concrete 
riaduct.  Record  of  depth  of  water  on  crest  of  dam  3^  miles  above  Austin  was 
kept  from  September  1, 1895,  to  April  7, 1900.  Gage  used  February  15,  1898,  to 
December  31,  1911,  was  a  vertical  gage  attached  to  bathhouse  on  left  bank  150 
feet  above  Congress  Avenue  Bridge;  during  this  period  high-stage  readings  were 
made  by  means  of  a  staff  gage  painted  on  first  pier  from  left  end  of  bridge  and  a 
chain  gage  attached  to  bridge.  All  gages  at  or  near  the  bridge  have  been  referred 
to  the  same  datum. 

DiscBLAKQK  MEABUBEitENTs. — Made  by  wadiug  or  from  upstream  side  of  Montopolis 
highway  bridge,  4  milee  downstream. 

t  HANNBL  AND  coNTBOL. — Channel  straight  for  1,000  feet  above  and  500  feet  below 
station.  Right  bank  of  medium  height,  composed  of  clay  and  gravel,  clean, 
improved  by  city,  and  not  subject  to  overflow;  left  bank  resembles  right  bank 
except  that  it  is  high  and  nearly  vertical  in  places.  Bed  composed  of  rock  and 
gravel,  clean;  diifts.  Control  is  a  gravel  and  rock  shoal  500  feet  below  gage; 
changee  during  high  water  and  also  during  low  water  because  of  the  removal  of 
e»nd  for  municipal  use. 

ExTKKMES  OP  DISCHARGE. — Maximum  Stage  rccordcd  during  year,  13.1  fe«t  at  4  a.  m., 
May  22  (dischaige,  46,000  second-feet);  minimum  stage,  0.30  foot  at  7  a.  m., 
September  21  (discharge,  80  second-faet). 

1898-1911;  1914-1916:  Maximum  stage  recorded,  33.5  feet  April  7,  1900  (dis- 
chaige, 122,000  second-feet);  minimum  stage,  —0.50  foot  December  13-17,  1914 
(diarhaige,  2  second-f^). 

Ice. — None  reported  during  year. 

DrvBKSioNS. — ^The  first  report  of  the  Board  of  Water  Engineers  for  the  State  of  Texas 
■hows  that  approximately  35,000  acres  of  land  were  declared  irrigated  by  diver- 
sions from  Colorado  River  above  station.  The  report  also  shows  a  filing  by  the 
city  of  Austin,  for  municipal  uses,  of  4,000  acre-feet  per  annum,  with  a  storage 
of  30,000  acre-feet,  144  acre-feet  per  annum  for  Winchell  waterworks,  60,000  acr»- 
feet  per  annum  for  power  from  two  reservoirs  in  Burnet  County,  and  an  unknown 
amount  for  Marble  Falls  waterworks,  all  above  station.  Much  of  the  area  irrigated 
is  in  the  upper  basia  of  the  main  stream  and  adjacent  to  large  tributaries. 

Rbguiation. — ^Flow  entirely  regulated  by  operations  at  the  Austin  Dam,  about  3} 

miles  upstream. 
.tccrKACT.— Stage-discharge  relation  not  permanent.  Numerous  discharge  measure- 
ments are  necessary  to  determine  changes  in  stage-discharge  relation.  Standard 
rating  curve  is  well  defined  below  40,000  second-feet.  Error  in  determinations 
of  mean  daily  dischaige  due  to  regulation  of  fiow  eliminated  by  use  of  a  water- 
stage  recorder.  Mean  daily  gage  heights,  to  half-tenths,  obtained  by  inspecting 
the  recorder  graph,  or,  for  days  of  considerable  fluctuation,  by  averaging  hourly 
gage  heights.  Daily  dischaige  ascertained  by  indirect  method  for  shifting 
control.    Results  good. 
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Disdmrge  Tneatwementt  of  Colcrado  River  at  Austin,    Tex.,  during  Ihe  year  ending 

Sept.  SO,  1916. 


Pate. 

Uade  by- 

A. 

Db- 

Date. 

Made  by- 

^^t. 

Dis- 
charge. 

Oct.   16 
29 

R.C.  Pierce :.... 

R.  C.  Thaxton 

Pert. 

a  67 

.67 

Ste.-fl. 
105 
124 
640 
609 
562 
721 
636 
1,640 
597 
481 
365  1 

14,500 

7-110 

May     4 
16 
22 

June    2 
12 
29 

JuIt     3 
14 
22 

Aug.    4 
19 

Gray  and  Hank 

Bank  and  Thaxton 

Gray  and  Keesler 

Hank  and  Thaxton 

Kessler  and  Thaxton.. . 

Bank  and  Thaxton 

R.J.  Hank 

Feet. 
S.32 
1.S8 
9.87 
1.78 
1.20 
.83 
.73 
1.4S 
1.73 
.97 
1.30 
.98 
.92 
.75 
.65 
.82 
.95 

Srr.-U. 

11, /WO 

814 

Nov.    9 
19 

Dec.     1 
18 

Jan      7 

Thaxton  and  Pierce. . . . 

H.J. Hank 

Bank  and  Thaxton 

Gray  and  Thaxton 

Oray  and  Hank 

Thaxton  and  Pierce 

Gray  and  Hank 

Bank  and  Keasler 

K  J.  Hank 

l.U 
l.Si 
1.45 
1.60 
1.53 
2.  IS 
1.56 
1.44 
1.19 
6.50 

3.92 

30,200 

1,030 

46J 

254 

aoo 

26 
Feb.  16 
Mar.    1 

WlUlam  Kenier 

Kessler  and  Lleb 

R.J.  Hank 

719 

1,130 

34« 

15 

Bank  and  Lleb 

640 

Apr.  16 
17 

Grav,  Bank,  and  Kess- 

ler. 
Thaxton,   Bank,  and 

Kessler. 
Thaxton  and  Kessler... 

28 
29 
31 

Sept.   2 

30 

368 

do 

R.J.  Bank 

337 
238 

27 

1.68  !      1,020  , 

William  Kessler 

do 

Victor  Lleb 

190 
141 
340 

1 

Daily  diidtarge,  in  second-feet,  of  Colorado  River  at  Austin,  Tex.,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 


Oct. 


, 

2,980 

3,  .120 

3     

3.520 

4 

3,390 

5 

2,980 

6 

2,900 

7 

2,770 
2,630 
2  500 
2,360 

8 

9 

10 

11 

2,420 
2,280 

12 

13 

2,010 
480 

14 

15 

115 

16 

100 

17 

too 

18 

115 

10 

115 

2,1 

115 

21 

115 

22    

115 

23 

375 

21  

1,350 
1,450 

1,660 
.<>60 

25 

2ii 

27 

2»                   ..   . 

154 

29 : 

134 

.'to    . 

118 

31 

560 

Nov. 


810 
774 
774 
720 
720 

600 
600 
641 
641 
506 

596 
641 
578 
623 
623 

em 

623 
605 
fi05 
690 

690 
520 
520 
520 
S78 

496 
496 
496 
496 
520 


Dec. 


Jan.  I  Feb. 


M3r.     Apr. 


520 

480 
480 
480 
520 

1,010 
4,060 
3,790 
4,470 
3,250 

2,040  i 
1,470  I 
1,300 
1,120 
968 

8M  ' 
774  1 
720 
670  ' 
720  • 

578 
5.16 
578 
623 
623 

660 
614 
488 
492 
528 
614 


TOO 
700 
690 
005 
690 

650 
650 
605 
605 
960 

605 
690 
.960 
.520 
520 

480 
480 
445 
4« 
560 

650 

690 

884 

1,280 

1,470 

1,680 
1,430 
1,240 
1,070 

898 


870 
810 
858 
1,000 
926 

858 
798 
740 
740 


632 
632 
632 
632 

987 

587 
.W7 
632 
587 
587 

623 
678 
578 
,H6 
536 

488 
488 
488 

488 


488 
466 
431 
445 
410 

424 
490 
424 
424 
403 


334 
410 
410 
375 

310 
340 
310 
310 
310 

340 
310 
280 
280 
280 

2S0 

250 
250 
290 
290 
290 


7,000 
13,800 
4,680 
4.840 
5,920 

4,260 
8,000 
2,  .300 
2,300 
5,610 

3,700 
2,580 
1,910 
1,470 
1,090 

12,900 

7,noo 

3,960 
2,240 
2,240 

1,870 
1,710 
1,490 
1,220 
1,230 

1,140 

1,060 
908 
908 
813 


May. 


1,060 

1,220 
8,960 
12.1)00 
9,480 

6,080 
3,420 
2,440 

1,910 
1,»0 

1,380 

1,200 

1,040 

960 

830 

830 

830 

1,040 

1,2S0 

1,470 

9,330 
28,200 
7,160 
4,540 
4,400 

3,000 
2,160 
1,080 
1,470 
1,340 
1,170 


June. 


1,070 
992 
992 
921 

860 

753 
654 
610 
574 
484 

448 
457 
4A9 
438 
438 


July. 


Aug.  ,  Sept. 


225 

202 
202 
202 
202 

202 
202 
202 
33S 
1,230 

07$ 
975 
780 
720 
720 


400  I  720 
400  I  720 
438  I  840 
475  1,140 
'660   1, 140 


1,090 
780 
438 
475 
438 


308 
252 
252 
225 


1,410 
1,140 
1,050 
1,050 
975 

975 
900 
840 
620 
415 
422 


394 


400 
368 

335  I 
335 
368  ; 
874 
374  , 

374  ' 
342  . 
348  ' 

348 


380, 
324  ' 

a»i 

460, 
500  ' 

590 
«» 

816  , 

816 

696; 

318  I 

264 

348 

387 

396 

212 


189 
170 
IM 

120 

138 
138 
173 
945 
096 

4«0 
354 

194 
173 
173 

173 
173 
194 
173 
173 

80 
173 
313 
313 
313 

313 
313 
313 
341 
341 
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Jfsudfy  dimitarge  of  Colorado  River  at  Auitin,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  secand-teet. 

Run-off 
(totalin 
acte-teet). 

Maximam. 

Ifinlmam. 

Mean. 

''ot^ ,.. 

3,530 

810 

4,470 

1,680 

1,000 

488 

13,800 

28,200 

1,070 

1,410 

816 

945 

100 
496 
452 
445 
488 
2S0 
843 
830 
225 
202 
212 
80 

1,430 
617 

1,160 
767 
660 
350 

3,510 

3,990 
871 
TOl 
416 
264 

87,300 

36,700 

>«fl*«T 

71,300 
47,200 

r-nary 

38,000 

tfe?::.:.::;:;:;;::;;;;:;:;;::;;;;;::;;:;;;;:;:;:;:.: 

21,500 

i-ri  

209,000 

S.t 

245,000 
34,000 
43,100 

'^.T 

■jrst 

25,600 

jepanlw 

15,700 

TliejnM' 

28,200 

80 

1,200 

874,000 

DipiK^ defideney  in  dittharge  of  Colorado  River  at  Austin,  Tex.,  for  the  years  ending 
Sept.  SO,  1902-1910  and  1915-16. 


Disctiarge 

in 

l«01-3 

Days  ot  deficient  dbcliirge. 

aomil-lDet. 

1M2^ 

I90B-i 

1904-6 

1905-6 

1906-7 

1907-8 

1908-9 

1901^10 

1914-15 

1915-16 

100 

45 
103 

36 
55 

26 
44 

3 
29 

aoo 

I 

3 

20 

45 

1 

34 

aoo 

30 

10 

33 

75 

135 

204 

U 

94 

102 

68 

52 

400 

68 

30 

130 

ISO 

185 

228 

41 

156 

165 

72 

97 

500 

167 

59 

189 

177 

198 

253 

78 

195 

228 

83 

145 

000 

216 

77 

223 

196 

207 

261 

92 

203 

241 

95 

177 

iW 

23« 

90 

243 

218 

321 

292 

142 

228 

266 

112 

222 

800 

351 

108 

359 

234 

224 

300 

166 

234 

279 

120 

239 

900 

363 

122 

266 

242 

231 

305 

179 

244 

281 

135 

257 

1,000 

271 

148 

273 

247 

234 

310 

190 

250 

294 

142 

272 

1,300 

284 

197 

286 

263 

341 

315 

225 

273 

307 

205 

289 

1,400 

292 

218 

292 

273 

247 

323 

256 

293 

319 

240 

300 

i.eoo 

301 

232 

300 

282 

255 

327 

261 

299 

321 

255 

310 

l.fOO 

313 

347 

305 

291 

263 

331 

271 

310 

321 

262 

315 

2,000 

317 

260 

309 

296 

267 

334 

276 

317 

322 

262 

318 

3.000 

330 

307 

322 

315 

291 

342 

299 

332 

335 

289 

338 

4.000 

338 

321 

332 

327 

301 

345 

317 

342 

338 

307 

346 

5,000 

341 

331 

337 

334 

314 

347 

322 

847 

341 

314 

3.^ 

6.000 

343 

340 

342 

339 

320 

348 

?29 

349 

343 

324 

3.55 

7.000 

344 

344 

346 

342 

323 

348 

331 

352 

345 

338 

3.'i8 

8.000 

347 

346 

348 

345 

325 

348 

336 

354 

350 

347 

3.-)9 

9,000 

349 

350 

350 

347 

330 

348 

340 

355 

352 

348 

3l'i0 

10,000 

353 

351 

352 

348 

335 

352 

344 

356 

344 

349 

362 

30.000 

356 

360 

359 

359 

350 

363 

351 

362 

364 

355 

3«5 

30,000 

361 

363 

364 

363 

359 

365 

357 

365 

365 

367 

366 

40,000 
90.000 
60,000 
75,000 
1(10,000 

365 

365 

365 

364 

362 

'  361 

362 

366 

364 
365 

362 
364 
365 

362 
364 
366 

362 
363 
364 
365 



■VAPOBATIOS  HZAS  AUBTIZr,  TZZ. 

Location.— At  leoervoir  on  Hill's  ranch,  about  1,000  feet  from  ranch  house,  6  miles 
aoath  of  Austin,  Travis  County.    Elevation  475  feet  above  aea  level. 

SaoiBe  AVAILABLE. — ^Aptil  to  September,  1918. 

^nPMBNT. — ^Two  evaporation  pans,  one  floating  on  surface  of  reservoir  and  the  other 
on  land  about  30  feet  from  reservoir;  auxiliary  equipment  consists  of  hook  gages, 
nun  gage,  anemometer,  maximum  and  minimum  thermometers,  and  psy  chrome - 
tor. 
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Evaporation  near  AvMin,  Tex.,  for  the  period  April  to  September,  1916. 


Tempemtnra. 

Uoath. 

At. 

Water. 

Mean 
relative 

Uean 

majd- 
mum. 

Ifean 
mini- 
niniB 

Ifean. 

Flosting 

pan 
(mean). 

pan 
(mean). 

ity. 

April 

'F. 
78.7 

a8S.4 
94.7 
94.8 
83.4 
90.3 

'F. 
54.  S 
«3.7 
71.7 
71.8 
70.4 
64.1 

'F. 
66.6 

»74.6 
83.2 
83.3 
81.9 
77.2 

•F. 
65.9 
73.9 
80.0 
82.0 
80.4 
75.9 

59.2 
69.9 
77.1 
77.8 
76.3 
70.9 

Percxnt. 
SO  5 

Mw..::::::;:. ::::::      : 

81  0 

June 

73.7 

July 

77  2 

78.7 

September 

77  6 

Wind. 

Rainfall. 

Evaporation. 

Month. 

Average 

miles 
per  hour. 

PreTOlI- 
diTKlion. 

Floating 
pan. 

Land 
pan. 

Apifl 

3.7 
2.6 
1.1 
1.2 
1.0 
1.2 

Bnnth... 

...do 

...do 

...do 

...do 

...do 

India. 
3.54 
8.05 
.71 
2.97 
1.20 
1*4 

India. 
£4.76 
16.13 
7.74 
6.50 
6.59 
5.00 

Indut. 
c6  A8 

^::;:::::::::::;;:::;::;::::;;::;;::::::::;::;::: 

'8  09 

June 

8  53 

July 

7  76 

August 

7  46 

Se^ember 

6.84 

a  Uean  for  27  days. 


*  Mean  for  29  days. 


■:  Total  for  29  days. 


d  Total  for  28  days. 


OOLOaADO  RIVXa  AT  COLTOBTrS,  TEZ. 


Location. — ^At  county  highway  bridge  half  a  block  from  county  jail,  400  feet  below 
Ghtlveston,  Harriaburg  &  San  Antonio  Railway  bridge  in  eastern  edge  of  Columbus, 
Colorado  County. 

Dbainaob  abba.— 37,000  square  miles  (revised). 

Records  availablk. — August  2,  1902,  to  December  31,  1911;  May  22,  1916,  to  Sej>- 
tember  30,  1916.  Records  of  stage  have  been  obtained  by  the  United  States 
Weather  Bureau  since  January  1,  1903. 

Gage. — Mott  tape-and-weight  gage,  property  of  the  United  States  Weather  Bureau, 
installed  December  17,  1907,  on  downstream  handrail  of  bridge;  read  by  W.  E. 
Bridge.  From  August  2,  1902,  to  December  16, 1907,  gage  heights  were  obtained 
by  measuring  with  a  tagged  chain  and  lead  weight  from  point  on  top  of  bridge 
pier  to  water  surface. 

Discharge  measurements. — Made  from  upstream  side  of  bridge,  or  by  wading. 

Channel  and  control. — Channel  straight  above  and  below  station  for  400  feet. 
Right  bank  composed  of  firm  earth ;  high  and  not  subject  to  overflow;  left  bank  of 
medium  height;  overflow  likely.  Bed  of  stream  clean  and  sandy;  shifts  during 
high  stages.  A  sand  and  gravel  section  about  350  feet  below  gage  serves  as  low- 
water  control,  but  the  stage-discharge  relation  during  medium  and  high  stages 
may  be  controlled  by  a  bend  in  river  below  bridge. 

Extremes  of  discharob. — ^Maximum  stage  recorded  during  year,  24.7  feet  from  9.50 
a.  m.  to  2.30  p.  m.  May  23  (discharge,  36,800  second-feet);  nunimum  stage,  6.38 
feet  at  7  a.  m.  and  6  p.  m.  September  25  (discharge,  278  second-feet). 

1902-1911;  1916:  Maximum  stage  recorded,  35.8  feet  April  27,  1908  (discharge, 
43,100  second-feet);  minimum  stage,  4.2  feet  September  9  and  10, 1910  (discharge, 
10  second-feet). 
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IrE.— None  reported  during  year. 

IirvEBSioNS. — Coneid^tible  vater  ia  diverted  for  irrigation  in  the  drainage  baain  above 
Anotiii,  bat  between  Austiit  and  Columbus  Uttle  water  is  pumped  or  diverted  by 
gravity.  Tlie  station  is  above  the  irrigated  rice  belt,  which  comprises  several 
thoueand  acres.  FiUng^  have  been  made  with  the  Board  of  Water  Engineers  for  the 
State  of  Texas  for  continuous  use  of  water  for  Smithville,  Bastrop,  and  La  Grange 
waterworks,  all  above  station. 

Rbouuitiom. — ^Flow  at  Columbus  during  ordinary  stages  controlled  by  storage  at  Lake 
AnBtin. 

AccTTKAcr. — Stage-dischaige  relation  not  permanent.  Rating  curve  well  defined 
below  45,000  second-feet.  Gage  read  to  hundredths  twice  a  day.  Mean  of  two 
mdingB  may  not  be  a  true  index  of  daily  discharge  because  of  regulation  above 
station.  Daily  discharge  ascertained  by  applying  mean  daily  gage  heights  to 
titiiig  table  except  for  periods  during  which  stage-dischaige  relation  is  affected 
by  Bfaifting  control.    Results  good. 

'  xtPBRATioN. — Morning  gage  readings  furnished  by  United  States  Weather  Bureau. 

i'-uelage  nuantrementt  of  Colmvdo  River  at  Colun^m$,  Tex.,  during  the  year  eruHng 

Sept.  SO,  1916. 


?•:>. 

If  ime  by- 

aue 

lietilit. 

D19. 
chBife. 

Date. 

Hade  by- 

Qase 
height. 

charge. 

llrr  S 

>i.n 

24.25 
18.08 
18.63 
14.20 
7.1» 

38,000 
36,700 
18,308 
11,000 
7,840 
788 

June  30 
Joly  10 
27 
Aug.  12- 
Sept.   8 
6 

R.  0,  Thiixtofi 

Act. 
6.88 
6.83 
8.24 
7.03 
6.80 
6.60 

*«=-.4 

'    B 

...doi.. 

do. 

do. 

do 

Victor  Ueb 

MS 

s 

.Jo. 

1,370 

M 

...do. 

625 

4iv 

481 

K 

...dOL 

do 

417 

far  IT 

..dOL 

Ijalj  £ad»crge,  tn  tetxmd-feet,  of  Colorado  River  at  ColumAus,  Tex.,  far  the  year  ending 

Sept.  SO,  1916. 


i«»r      Mw. 

Jtme. 

Jnly. 

Aug. 

Bept. 

Day. 

May. 

Jmm. 

July. 

Aug. 

Sept. 

1 

!                

1,800 
1,67D 
1,400 
1  400 
1,840 

1,910 
1S40 
12» 
1160 

i.m 
no 

830 

812 
785 
73! 

665 

620 
838 

820 
8(0 

sso 

600 

480 
610 
646 

680 

600 

780 

1,230 

1,OBO 

1,230 
983 
786 
710 
680 

665 

050 
728 
648 
680 

656 

410 

635 
6» 
6» 

690 
866 
636 
506 
478 

440 
420 
406 

saa 

366 

368 

373 
646 
766 
686 

18 

736 
TOO 
736 
746 
785 

770 
933 
886 
812 
1,010 

933 

686 
650 
640 
600 

1,090 
(60 
878 
884 
878 

886 
1,050 
1,SS0 
3,340 
1,590 

1,440 

1,380 
1,340 
1,560 
1,510 
1,290 

620 
610 
60S 
616 
606 

680 
78S 
790 

■no 

780 

780 
968 
830 
796 
715 
660 

565 

17 

605 

18 

440 

19 

364 

20 

337 

1 
*      1 

21 

324 

32 

23 

« 

25 

« 

27 

28 

29 

30 

31 

18,200 

33,400 

15,800 

7,300 

4,830 

8,820 
3,070 
2,750 
2,380 
3,200 

319 

«      '     

306 

, 

301 

b   

.1     

278 
216 

♦       .     

324 

373 

373 

368 

Vos.— Diadiane  determined  aa  fcdlowa:  May  22  to  June  5,  Jtme  25  to  Aug.  1,  and  Sept.  4-12, from  rating 
a.-*:  Jma  #44,  Aug.  2  to  Sept.  3,  and  Sept.  18-80,  by  indirect  method  lor  shifting  cootrol. 

78391'— W8P438— 17 3 
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Monthly  dudutrge  of  Colorado  River  at  Columbut,  Tex.,/oT  the  year  ending  Sept.  SO,  1916. 


UODth. 


Diecbarge  in  sMond^eet. 


M«iHmiini    uinimaiii.     Hem. 


(total ia 


Hay  22-31.. 

June 

July 

Au|;uj)t 

8»ptember. 


33,400 

1,800 

2,240 

1,230 

755 


2,200 
600 
480 
505 

278 


881 

no 

687 
433 


The  period. 


iM^aw 


HORTH  COirCHO  BTTZS  AT  BAH  AKOZLO,  TIX. 

Location.— At  the  county  concrete  viaduct  in  San  Angelo,  Tom  Green  County,  a  mile 
above  confluence  of  North  Concho  and  South  Concho  rivers. 

Dbainaob  area. — 7,530  square  miles. 

Rbcords  available. — October  27,  1916,  to  September  30, 1916. 

Gage. — Vertical  staff  attached  to  web  of  third  pier  of  viaduct  from  left  bank;  read  by 
H.  M.  Garden  and  L.  E.  Gage. 

Discharge  measurements. — ^Made  by  wading  400  feet  below  viaduct. 

Channel  and  contbol. — Bed  composed  of  solid  rock  which  is  to  some  extent  cov- 
ered in  high-water  channel  with  grass  and  moss;  permanent.  Channel  straigfat 
for  800  feet  above  and  400  feet  below  gage.  Banks  are  sloping,  clean,  composed 
of  rock  and  clay,  and  not  subject  to  overflow  except  during  high  floods.  About 
20  feet  below  gage  and  at  downstream  aide  of  viaduct  is  a  concrete  dam  4} 
feet  high,  which,  before  the  viaduct  was  constructed,  served  as  part  of  a  low- 
water  crossing;  this  dam  forms  an  artificial  control  and  insures  a  permanent  stage- 
dischaige  relation. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  1.92  feet  at  5.25 
p.  m.  April  14  (discharge,  465  second-feet;  result  obtained  from  extension  of  rating 
curve  and  possibly  subject  to  some  error);  no  flow  June  5-14  and  Jime  22  to  Sep- 
tember 30. 

Ice.— None  reported  during  year. 

Diversions. — According  to  First  Report  of  the  Board  of  Water  Engineers  for  the 
State  of  Texas  some  water  is  diverted ;  amount  diverted  above  station  not  known. 

Regulation. — Flow  not  regulated  by  water-power  plants  or  reeervoirB. 

Accuracy. — Stage-dischaige  relation  permanent.  Rating  curve  well  defined  below 
but  possibly  subject  to  error  above  200  second-feet.  Grage  read  to  hundredths 
daily;  oftener  during  high  water.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table.    Results  good. 

Discharge  mearwremerUt  of  North  Concho  River  at  San  Angelo,  Tex.,  for  the  period  Sept. 

16,  1915,  to  Sept.  SO,  1916. 


Date. 

Hade  by- 

h^iSl 

Dis- 
charge. 

DaU. 

Hade  by- 

teSS^t. 

Dls- 
charge. 

1915. 
Sept.  16 

Hank  and  ThaxtOD 

do 

do. 

R.  J.  Bank 

Feet. 
•  LIB 
al.00 

a. 88 
.73 
.79 

*Tif 

45.4 
18.9 

6.8 
8.6 

1916. 
Feb.  II 
Har.  28 
Apr.  27 
June  20 

30 

R.  J.  Hank 

FM. 

0lS3 

.78 

.86 

.38 

S-f, 

17 

18 

Oct.  27 

do. 

Gray  and  Hank 

R  J  Hank 

8.0 

ia.5 

Dec.  17 

do 

wmiam  Kwsler 

R.J.  Hank 

0 

do. 

a  Gage  heights  refer  to  temporary  gage  above  Tladuot  and  witliin  inOuenoe  of  backwater  from  dam 
which  serves  as  artificial  control. 
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Dmb/  Stchargt,  in  teeondfett,  tf  North  Comito  River  at  San  Angdo,  Tex.,  for  the  year 

ending  Sept.  30, 1916. 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mw. 

Apr. 

May. 

June. 

, 

6.4 
8.4 
8.4 
8.4 
8.4 

8.4 
8.4 
6.4 
8.4 
8.4 

8.4 
8.4 
8.4 
8.4 
6.4 

6.4 
8.4 
8.4 
8.4 
8.4 

6.4 

6.4 

-    6.4 

6.4 
*•'> 

8.4 
6.4 

6.4 
6.4 
8.4 

6.4 
6.4 
6.4 
6.4 
8.4 

8.4 
8.4 
8.4 
8.4 
6.6 

.    8.8 
7.3 
8.2 
9.3 

8.8 

8.4 
7.8 
8.4 
6.4 
6.4 

6.4 
8.4 
8.4 
6.4 
8.4 

t.t 
8.4 
8.4 
8.4 
6.4 
6.4 

-  8.4 
6.4 
8.4 
6.4 
8.4 

8.4 
8.4 
6.4 
6.4 
6.4 

6.4 
6.4 
8.4 
8.4 

8.4 

6.4 
8.4 
6.4 
8.4 
8.4 

8.4 
6.4 
6.4 
8.3 
14 

17 
14 

a 
11 
11 
11 

11 
11 
11 
11 
U 

11 
11 
12 
12 
13 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 

14 
14 

14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

12 

10 
•.3 
•.2 

8.7 
8.7 

82 
22 
20 
» 
19 

17 
18 
16 
14 
14 

14 

14 

14 

466 

180 

45 

80 
22 
19 
16 

14 
14 
14 
14 

13 

13 

14 
16 
16 
16 

19 
17 
17 
17 
19 

17 
17 
18 
14 
13 

U 
12 
13 

12 
12 

12 
13 
12 
12 
U 

9.2 

83 
7.8 
6.4 
6.8 

6.0 
4.4 
3.8 
3.0 
3.4 
1.8 

0.7 
.6 

r 

I 

.6 
.3 
.0 

4. 

••• 

s 

( 

0 

.0 

0 

n 1 

».:::::::;::;::::;;::::;;'■:":: 

.0 

10 1 

.0 

11 ' 

.0 

12. 

.0 

B. 

.0 

M 1 

.0 

is....:::::::::::::;::::;:::::r  :::;:: 

19 

6.8 

17. 

2.1 

1.1 

It 

.7 

.... 

.8 

.3 

B 

.0 

.0 

M. j 

.0 

B. 

.0 

.0 

t.4 
«.4 
ft.4 
84 
8.4 

.0 

.0 

» 

.0 

.0 

XL. 

NoTC— No  flow  loiK  5-14  and  June  22  to  S«pt.  30.    DiKharge  Interpolated  becanw  of  missing  gaga 
Wghta  Dec.  10-13, 30-36,  Jan.  8, 9,  Feb.  8, 13, 14, 30, 37,  Mar.  6, 13, 36,  and  27. 

Monthly  diitharge  of  North  Cknuho  River  at  Son  Angela,   Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 

Discharge  in  seoond-lBet. 

Rim-^fl 
(totalis 
acre-ltat). 

Maximam. 

Uiniiniini. 

Mean. 

OctalMr37-<I 

6.4 
6.4 
9.2 
17 
14 
14 
455 
19 
19 
.0 
.0 
.0 

8.4 

6.4 

8.4 

6.4 

11 

8.7 

13 

1.8 

.0 

.0 

.0 

.0 

6.40 
6.40 
6.84 
7.96 
13.1 
U.3 
39.1 
11.1 
1.C8 
.00 
.00 
.00 

83 

I'^M'mlHii 

381 

nmnlHr    

408 

>*~n^ 

489 

764 

E™s~' 

813 

SSr::::::;::::::::::;::;::;::::::::::::::::;::::;::::: 

3,330 

^7.....   ... .r 

« 

w.'           ...... ... .; 

64 

}S?:;:;                                 " 

0 

\mii.... ....         : !.:... :.'::::;::: 

0 

fiqiteailnr.  , .  .  . 

0 

Tliepatiod .' 

1 

5,980 

1 
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BUBFACE  WATEB  SUPPLY,  1916,  PABT  VHI. 


coircKo  wn  itxak  bah  akoxlo.  txx. 

Location. — ^Hslf  a  mile  below  confluence  of  North  Concho  and  South  Gncho  riven, 
1)  milee  ooutheast  of  San  Angelo,  Tom  Green  County. 

Drainaok  aria. — 10,800  square  miles. 

KxcoBDS  AVAILABLE. — September  17,  1916,  to  September  30,  1918. 

Oaob. — Vertical  staff  in  several  secttons  attached  to  trees  on  left  bank  about  1,S00 
feet  below  an  dd  ford;  read  by  Mrs.  B.  H.  Cummyw. 

DiBCHABGB  MBASxmxMENTS. — Made  by  wading  or  from  cable  80  feet  below  gage. 

Chankxl  and  control.— Bed  composed  of  solid  rock  and  gravel.  Channel  stiaij^t 
for  1,000  feet  above  and  below  station.  Bight  bank  hi^,  rocky,  wooded,  and  not 
subject  to  overflow;  left  bank  of  medium  height,  composed  of  clay  and  gravel, 
covered  with  scattering  trees,  and  subject  to  overflow  at  high  stages.  Bapida 
about  100  feet  below  the  gage  serve  as  control  for  medium  and  low  stages;  do  not 
shift;  position  of  control  for  high  stages  not  known. 

EzTREMis  or  DISCHARGE. — 1915-16:  Maximum  stage  recorded,  13.5  feet  during  the 
nlyht  of  September  24,  1915  (discharge  not  determined);  minimum  stage,  0.50 
foot  at  11  a.  m.  June  24, 1916  (discharge,  2.3  second-feet). 

Ice. — None  reported  during  year. 

DivEBaioNa. — Considerable  water  is  diverted  above  station,  and  pumping  plants  Me 
immediately  below.  First  Beport  of  the  Board  of  Water  Engineers  for  the  State 
of  Texas  shows  a  total  of  25,000  acre-feet  per  annum  is  taken  from  the  stream. 
About  a  mile  above  mouth  of  South  Concho  Biver  a  storage  dam  has  been  con- 
structed by  the  San  Angelo  light  &  Power  Co.  for  waterworks,  but  as  the  capacity 
of  the  reservoir  is  small  and  the  height  of  the  dam  constant,  a  large  port  of  the 
natural  flow  of  the  st2«am  that  enters  the  reservoir  will  join  the  water  of  the 
North  Concho  at  confluence  of  the  two  streams. 

BEOiTLAnoN. — Storage  at  the  dam  of  the  San  Angelo  light  &  Power  Co.  has  slight 
effect  on  flow  at  station;  no  regulation  by  storage  on  North  Concho  Biver. 

AccTTRACT. — Stage-dischaiige  relation  practically  }>ennanent.  Bating  curve  well 
defined  below  250  second-feet.  Grage  read  to  hundredths  once  daily.  One  read- 
ing daily  may  not  be  a  true  index  of  the  mean  daily  discharge  because  of  regula- 
tion and  rapid  fluctuation  during  floods.  Daily  discharge  ascertained  by  apply- 
ing daily  gage  heights  to  rating  table.  Besults  are  good  during  medium  stages, 
fair  during  extreme  low  stages,  and  poor  during  high  stages;  determinations  of 
discharge  above  400  second-feet  may  be  considerably  in  error. 

Diidutrge  tneasuraiunU  of  Condio  River  near  San  Angelo,  Tex.,  far  tke  period  Sept.  17, 

1915,  to  Sept.  30,  1916. 


Date. 

Hade  by- 

hej^t. 

Dta- 
cfaarge. 

Date. 

Hade  by- 

Oase 
height. 

Dto- 
oliarse. 

M15. 
Sept.  17 
Oct.  27 

Bank  and  Thazton 

R.J.  Hm^ 

100 
1.78 
1.09 

1.68 

107 

84 

80 

lOlA. 
Mar.  28 
Apr.  27 
June  20 
Aug.  20 
Sept.   4 

R.  1.  nank..      

na. 

I.4« 
l.W 

.» 

.St 
I.«0 
1.10 

'^^'■, 

Orayaod  Hank 

R.  J.  Hank 

K 

Deo.  U 

do 

do 

3.3 

ins. 

William  Keaalar. 

K.J.Hank 

3.S 
73 

Feb.  11 

do 

22.* 
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Mb/  disdUirge,  in  leeoni/eet,  of  OtmAo  Rinur  mat  Btn  AMgdo,  Tex.,  for  Ou  period 
Sept.  17,  1915,  to  Sept.  SO,  1916. 


D»y- 

Sept. 

Oct. 

Nov. 

I>eo. 

J^ 

Feb. 

Mar. 

Apt. 

May. 

64 

88 
74 
7« 
73 

7« 
61 
58 

61 
46 

41 
38 
30 
36 

37 

30 
30 
38 
39 
46 

43 
37 
41 
37 
13 

14 
13 
33 
34 

8.5 
7.4 

June. 

July. 

Aug. 

Sept. 

I 

1» 

las 
las 
tat 
lao 

111 

130 
111 
lOt 
111 

lot 

38 
«» 
108 

«8 

n 

85 
373 
177 
117 

111 
38 
«3 

108 

n 

•8 
88 
05 
Ml 
•1 
88 

83 

83 
81 

■n 

85 

81 

83 
88 
81 
78 

58 

7« 
70 
54 

68 

•  70 
% 

?s 

as 

78 
78 
78 
78 

84 

64 
68 
78 
73 

73 
77 
77 
78 
83 

188 
108 
1«« 
88 
83 

85 
85 

85 
88 
86 

83 

83 
81 
86 
90 

88 

85 
85 

81 
83 

79 
79 
79 
76 
77 
79 

85 
85 

83 
98 
96 

88 

81 
88 
96 
95 

95 

m 

88 
95 
90 

79 
81 
83 
93 
90 

88 
85 
70 
85 
98 

90 
90 
88 
98 
95 
95 

88 
85 

88 
90 
88 

85 

83 

98 
79 
83 

81 
79 

IB 
76 
79 

79 

n 

88 
S3 
60 

51 
48 
41 
87 
34 

41 
48 
41 
41 

34 
36 
36 
O 
51 

41 

36 
35 
40 
40 

S3 

47 
51 
37 
34 

33 

38 
33 
39 
41 

34 

38 
43 
36 
38 

46 
31 

51 
46 
41 

83 

114 

140 
136 
114 
108 

M* 

111 

85 
98 

85 

88 
86 
88 
870 
303 

136 
111 

98 
78 
66 

to 

60 
63 

68 
51 

58 
66 
73 
66 
68 

6.8 
8.3 
6.9 
5.3 
3.7 

4.1 
4.1 
5.3 
W 

8.2 

4.1 

a5 

3.9 
7.1 

7.9 
5.9 
5.6 
4.6 
3.3 

3.7 
3.5 
3.1 
3.3 
3.5 

61 

11 
6l1 
4.3 
5.3 

4.3 
3.5 
3.3 
4.3 
6wl 

4.8 
4.3 
4.1 
3.7 
4.3 

5w8 
4.3 
4l» 

6.3 

4.3 

3.1 
3.3 
3.7 
4.3 

6.7 

4.3 
4.5 
4.1 
4.9 
4.3 

4.1 
4.5 
4.6 
4.3 
6l1 
5.3 

4.9 
4.7 
4uS 

4.7 
4.7 

4.5 
4.3 
4.5 
4.1 
4.3 

4.3 

4.7 
4.3 
3.9 
3.9 

4.1 
4.3 

3.7 
4.7 
3.9 

3.9 
3.9 
6.3 
3.9 
4.1 

3.3 
3.6 
3.8 
-  3.5 
3.6 
3.5 

636 

1  .  ...  

1,750 
138 

3 

4  .    ... 

68 

i. 

46 

«  . 

39 

36 

». 

30 

9 

33 

>.      . 

33 

U   .    . 

17 

•J.:.:::  :-.. 

30 

13  .   .   . 

445 

11 

98 

IS.   ..   . 

61 

It 

44 

17 

» 

It 

» 

a 

a. 

a 

» 

». 

Ji 

r 

SI 

» 

» 

a 

m 
111 

90 

8S 

117 

111 

2,»0 

177 

IM 

.       140 

U4 

47 
43 
38 
34 

38 
36 
4» 
«l 
34 

33 

33 
31 
18 
31 

NOTK.— Dbcbarge  ftir  Sept.  34, 1916,  and  Apr.  14,  Sept.  1, 3,  and  13, 1916,  determined  from  an  extension 
aftlae  ratine  curve;  deleroiliiatioBS  auQlaot  to  eooaUanble  enor. 

UinUhbf  dudarge  of  Condto  River  near  San  Angela,  Tex.,  for  the  period  Sept.  17, 1915* 

to  Sept.  SO,  1916. 


Month. 

Run-^ff 
(total  In 
acm4Bet). 

Maxtmum. 

Minimum. 

Mean. 

1916. 

3,300 

85 

397 

8,360 

1916-16. 
OtglMr  

373 

85 

108 

98 

90 

83 

870 

83 

61 

6.3 

5.3 

l,7tO 

68 

64 

73 

79 

34 

34 

50 
7.4 
Z3 
8.1 
3.3 

17 

116 
72.9 
85.6 
88.6 
67.2 
40.1 
120 
41.6 
7.02 
4.46 
4.15 
130 

7,130 
4,340 
5,360 
5,450 
3,870 
3,470 
7,140 
3,560 
418 

Satmmtm 

r^«.iiip«i             

JanwT.. 

*f*m>^. 

JtaK?:::::::::::.:;:.:.:::;;.;. :::;:::::.:;:::::.:::: 

Anl 

2^::::   :..      .........  . 

JS.'..:: 

M»   

274 

7!Li^       :     :    :         : : 

256 

ai|it>mt» 

7,740 

1,760 

3.3 

64.6 

46,900 
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OOVCHO  UTZB  BXAB  PAOTI  BOCK, 

Location. — At  the  Concho,  San  Saba  &  Llano  Valley  Bailroad  bridge  a  quarter  of  a 
mile  below  mouth  of  Kickapoo  Creek,  2  milee  northwest  of  Paint  Bock,  Concho 
County. 

Drainaok  abba. — 11,800  square  milee. 

Recobds  atailablb. — September  20,  1916,  to  September  30, 1916. 

Gaok.— Vertical  staff  attached  to  downstream  end  of  middle  railroad  bridge  pier; 
read  by  J.  C.  Godwin. 

DiscKABOs  MKASiTBSMKNTS. — ^llado  by  wading  or  from  downstream  ride  of  bridge. 

Channil  ANn  coNTKOL. — Bed  compoaed  of  solid  rock,  smooth,  clean,  free  from  vege- 
tation, and  permanent.  Channel  stiai^t  for  500  feet  above  and  below  gage. 
Rig^t  bank  30  feet  hig^,  solid  rock,  clean,  and  not  subject  to  overflow;  left  bank 
of  medium  hei^t,  sloping,  wooded,  and  subject  to  overflow  during  hig^  water. 
Permanent  control  during  low  and  medium  stages  at  a  riioal  in  BoUd  rock  400  feet 
below  gage. 

ExTBBXis  OF  DI8CBABOB. — ^1015-16:  Maximum  stage  recarded,*8.6  feet  11.30  a.  m. 
September  24,  1916  (disdiaige  not  computed);  no  flow  July  4  to  Septembw  1, 
1916. 

Ice. — 'SoDB  reported  during  year. 

DtVBBfiioNS.— Station  is  above  a  large  put  of  the  irrigable  area  in  the  vicinity  of  Paint 
Bock,  but  conriderable  water  is  diverted  from  the  stream  in  that  part  of  the  basin 
above  San  Angelo;  quantity  of  water  diverted  between  San  Angelo  and  this 
station  not  known  but  probably  small. 

Regulation. — None  apparent.  There  is  one  dam,  known  to  be  abandoned,  in  the 
stretch  of  river  between  San  Angelo  and  the  station,  and  posribly  additional  dams 
exist,  but  none  of  them  appreciably  affect  the  flow. 

AccuBACT. — Stage-discharge  relation  practically  permanent.    Rating  curve  well 

defined  below  250  second-feet;  determinations  above  250  second-feet  possibly 

subject  to  error.    Gage  read  to  hundredths  once  daily ;  oftener  during  high  water. 

,     Daily  discharge  ascertained  by  applying  mean  daily  gage  heights  to  rating  table. 

Results  good. 

Disdiargt  meaturementt  of  C<mi3\o  River  near  PairU  Rock,  Tex.,  /or  tiu  period  Sept.  tO, 

1915,  to  Seja.  SO,  1916. 


Date. 

Hade  by- 

tS^t. 

Dla- 
ctaarf*. 

Date. 

Hade  by- 

Oacs 
ha^t. 

Dis- 
charge. 

1»U. 
Sept.  30 
Oct.  36 

Hank  and  Thaxtoo 

R.7.Hmk 

Feet. 
1.85 
1.78 
1.7S 

101 
88 

ISIS. 
Fab.  18 
Mar.  3S 
Apr.  as 
June  17 
Ang.  80 
Sept.   6 

It.  r.  Ha&k 

Ae(. 

l.«5 

l.M 

1.54 

.75 

Sec^t. 

do 

Gray  and  Hank 

B    I  TftaA 

83.5 

Dae.  13 

do 

£« 

.8 

WllUam  Keealar 

,0 

B.J.Hank 

1.M 

83 
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Dmb/  &dkarge,  in  teeond-feet,  of  Cvneho  River  near  Paint  Roct,  Tex.,  for  the  period  Sept. 

to,  1915,  to  Sept.  SO,  1916. 


I^.    I  Sept.     Oct.     Not.     Dtc.     Jan.      F«b.     Hw.     Apr.     Kiy.    June.    July.    Aug.     Sept. 


KB 
U8 
M 
M 
M 

M 
M 
80 
84 
84 

84 
84 
84 
84 
80 

80 

73 
73 
73 
73 

73 
73 
73 
73 
73 

80 
80 
80 
80 
80 


80 
80 
84 
84 
84 

13S 
183 
153 

145 
145 

137 
•4 
M 
M 

8> 

88 
8t 
84 
84 
84 

84 
84 

84 
80 
80 

80 
80 
80 
80 
80 
84 


58 


34 


248 
246 
18« 
132 
133 

132 
127 
127 
120 
108 

«6 
88 
84 
84 
338 

158 

133 
108 
8S 
80 

80 
73 
«0 
82 
£3 

45 
45 
41 
41 

41 


14 
13 
11 
10 
0.0 

8.8 
S.S 
S.1 
5.1 
4l4 

3.8 
3.3 
3.0 
2.7 
2.2 

1.5 
.8 
.4 

1« 

11 

S.9 
5.8 
4.7 
3.8 
3.0 

2L7 
3.3 
1.8 
1.5 
1.3 


as 

.4 
.1 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.• 
.0 
.0 
.0 
.0 


0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 


0 

1,350 

438 

158 

108 

«2 
41 
36 
31 
18 

53 
108 
158 
378 
137 

84 
63 
S3 
45 
45 

41 
41 

38 
34 
108 

82 
38 

3» 
24 
18 


Voix.— Mem  gun  beight  Sept.  34, 1915, 6.60  feet;  lUocbuse  determined  from  extendon  of  rating  curve; 
xbH  poadbly  «nQ)ect  to  oonsidersble  error. 

ihiiiUf  dMtarge  of  Condut  River  near  Paint  Rock,  Tex.,  for  the  period  Sept.  tO,  1915, 

to  Sept.  SO,  1916. 


Month.      . 

Oiaduu-ge  In  seoond-feet. 

Rim-off 
(total  in 
aore-feat). 

Maximum. 

Minl"*^^'". 

Mean. 

^ftnlw  SMm  ... 

1S1&. 

1,810 

96 

364 

7,940 

AlS-M. 

CctDher  

374 

108 

153 

S6 

84 

41 

336 

66 

16 

.8 

.0 

1,850 

96 

73 

80 

73 

84 

16 

41 

15 
.4 
.0 
.0 
.0 

118 
83.3 
96.1 
84.3 
66.3 
37.3 
113 
32.4 
5.31 
.04 
.00 
122 

7,260 

siHSba ' ' '" 

4,950 

Dtosber 

5.910 

'BlOtfT,     

51180 

f-itmtT 

3,810 

itaSr^:::::::::::::::::::::::::::::::::::::::::::::::: 

1,680 

isrt 

6.  MO 

««!"::::::::::.::::::.::;::::;::::::::":;::::::;... 

1,990 

lar 

316 

i3t   ::::::::::::.:..:...:::::::; ::.:;:::...:.... 

2 

iqcoit 

0 

7,260 

Tto  ynr 

1,360 

.0 

62.0 

45,000 

BAM  SABA  UVSB  AT  MEVAU),  TZX. 

Location. — At  steel  hi^tray  bridge  in  Menard,  Menard  County,  about  80  milea 

aboTe  mouth  of  stream. 
DaitiiTAOK  AKKA. — 1,140  squaTe  milea. 
Eacxwne  atailabls. — September  14,  1915,  to  September  30,  1016. 
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Gaob.— Chain  gage  atUched  to  floor  on  downatreuD  aide  of  hig^iway  bridge;  read  by 
Henry  Patton. 

DiscHABOK  MBASOSUBNTS. — Made  by  wading  or  from  downatraam  aide  of  bridge. 

Chamnbl  and  oomsoL.— Channel  atni^t  800  feet  above  and  100  feet  beloir  atation; 
water  flows  throng^  a  aeriee  of  ahoak  and  ponda;  channel  above  gage  aomewhat 
obatmcted  by  reeda  and  graas,  bnt  below  the  gige  it  ia  clean  and  the  flow  ia  iraob- 
Btructed.  Big^t  bank  compoaed  of  gravel  and  clay,  wooded,  aloping,  higb,  and 
not  Bubject  to  overflow;  left  bank  aimilar  in  matoial,  wooded,  k>w,  and  aobject 
to  overflow  during  high  atagee.  A  aand  and  gravel  ford  joat  below  gage  forms  a 
practically  permanent  control  during  low  and  medium  atagea,  but  diifta  at  ex- 
tremely bi^  atagee. 

EzTRBMES  OF  DiscHAROB. — MaTJmiim  atage  recorded  during  year,  3  feet  at  9  a.  m. 
April  1  (diacharge,  195  aecond-feet;  reault  obtained  by  extenaion  of  rating  curve 
awl  poeaibly  aubject  to  conaiderable  error);  minimum  atage  recorded,  1.78  feet 
at  6  p.  m.  Auguat  16  and  4.20  p.  m.  Auguat  17  (diacharge,  6.8  aecond-feet),  ob- 
tained by  extenaion  of  rating  curve;  detwminationa  poaaibly  aubject  to  consid- 
erable error. 

1915-16:  Maximum  atage  recorded,  13.6  feet  at  2.30  a.  m.  S^itember  16,  1915 
(diacharge  not  determined);  minimum  atage  August  16  and  17,  1916  (aee  preced- 
ing paragraph). 

IcB. — ^None  reported  during  year. 

DiVEBSioNB. — Considerable  land  is  irrigated  with  water  diverted  or  pumped  above 
atation.  Noyea  canal,  on  tight  aide  of  river,  carriea  water  that  ia  diverted  a  short 
distance  above  gage.  Several  pumping  planta  are  above  and  below  gage.  The 
Fiiat  Report  of  the  Board  of  Water  Engineera  for  the  State  al  Texas  ahows  that 
approximately  2,400  acres  are  declared  irrigated  above  the  atation  by  4,800  acre- 
feet  of  water  per  annum. 

Reouiation. — Flow  unregulated  by  atonge  or  water-power  planta. 

AccuBACT. — Stage-diachaige  relation  practically  permanent  during  low  and  medium 
stages,  but  changes  during  bigh  water.  Rating  curve  well  defined  between  10 
and  100  aecond-feet.  Determinationa  of  dischaige  above  100  aecond-feet  may  be 
aubject  to  considerable  error.  Gage  read  to  hundredths  twice  daily;  oftener  dur- 
ing high  water.  Daily  dischaige  ascertained  by  applying  mean  daily  gage 
heists  to  rating  table.  Results  excellent  except  for  extreme  atagea,  for  which 
they  may  be  considerably  in  error.  . 

Ditdutrge  nuaturenunU  of  San  Saha  River  at  Menard,  Tex.,  for  the  period  Sept.  14, 1915, 

to  Sept.  SO,  1916. 


Date. 

Hitdaby- 

be^. 

DU- 
cbaigt. 

Date. 

Madaby-^ 

toilTt. 

Dis- 
charge. 

ms. 

S«pt.  U 
Oct.   24 

R.  C.  ThaxUm  ..    .  . 

Fta. 
2.10 

2.37 
2.25 

^«/i 
62.1 
SO.  4 

1016. 
Fab.  17 
Apr.  25 
June  I« 
Bq>t.  19 
20 

B.C.  Thaztm 

Ae(. 
2.17 
3.3S 
2.05 
3.14 
1.1S 

W.5 

R.C.Pian». 

Hank  and  On; 

«    T   W«T,V 

38.1 

Dec     7 

do 

19.4 

Victor  Lleb      

M  6 

do 

36.5 

Diecharge  meaguremenU  of  Noyet  eonalo  at  Menard,  Tex.,  during  the  year  ending  Sept. 

30, 1916. 


Date. 

Ifadeby- 

beJ^. 

DIs- 
ebaise. 

Data. 

Madeby- 

Oace 

Dis- 
Gharge. 

Feb.  17 

Fut. 

10.8 

June  18 

R.  7  Hnk 

FUt. 

aec-n. 
12.0 

Apr.  25 

•  See  descriptloa  of  San  Saba  River  at  Ifenard,  Tex. 
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MIg  XtAargt,  in  aeeonAfiet,  of  San  Saba  River  at  tttnard,  Tm. ,  for  the  period  Sept.  14, 

1915,  to  Sept.  SO,  1916. 


Bty. 

8q>t. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Uar. 

Apr. 

M«J. 

June. 

July. 

Auj. 

Sept. 

I 

78 

DO 

34 

37 

37 

43 

113 

113 

38 

20 

n 

15 

» 1 

78 
73 
70 
10 

OS 

n 

•0 

33 
33 
33 
39 

37 
37 
37 
37 

37 
87 

rr 

87 

sa 

67 
67 

84 
84 
78 
78 

23 
23 
23 
SB 

14 

13 
11 

9.6 

19 
16 
IB 
19 

16 

] '■ 

17 

4 ' 

15 

J 

14 

1...    '■ 

70 
70 

<0 

m 

47 

43 
31 
36 
34 

33 

87 
37 
35 
35 
35 

36 

87 
38 

38 
M 
35 

M 

48 
44 
48 
♦1 

48 

78 

70 
64 
67 
70 

67 

73 

73 

73 

73 

23 

18 
12 
14 
14 

14 

10 
18 
It 
11 
13 

11 

18 
17 
19 
30 
30 

22 

13 

12 

$....    • 

70           OS 

70        ao 

70             80 

13 

t 

13 

».... 

13 

u 

70 

S3 

12 

a 

70 

X 

33 

35 

4« 

67 

72 

13 

10 

12 

14 

a 

70 

30 

34 

33 

35 

4« 

65 

70 

U 

B.6 

11 

46 

14 

SB 

70 

30 

38 

32 

32 

4« 

70 

65 

9.6 

9.2 

9.2 

43 

u 

70 

70 

10» 

ao 

M 
80 
80 

37 

37 
37 
87 

35 

35 
32 
33 

84 

38 

87 
35 

4ft 

44 

47 
73 

70 

68 

60 

63 

57 
51 

iO 

16 
31 

23 

U) 

10 
10 
11 

7.7 

7.1 
7.1 

8.4 

39 

H 

36 

17 

31 

a 

3S0 

30 

» 

UB 

73 

30 

37 

34 

IS 

78 

70 

51 

'21 

10 

9.2 

32 

a 

M 

70 

30 

37 

37 

35 

80 

70 

41 

20 

u 

10 

32 

a 

U 

TO 

30 

37 

43 

33 

73 

51 

41 

19 

32 

9.6 

33 

a 

n 

79 

30 

37 

39 

35 

M 

40 

43 

16 

14 

10 

32 

8 

«7 

70 

10 

37 

37 

36 

36 

40 

40 

13 

14 

12 

32 

M 

87 

70 

38 

37 

37 

it 

35 

46 

35 

12 

13 

14 

32 

s 

87 

«7 

28 

87 

1  35 

34 

44 

34 

U 

U 

11 

32 

% 

87 

M 

30 

37 

37 

35 

32 

3B 

32 

12 

16 

12 

33 

j: 

87 

•4 

32 

37 

37 

43 

sa 

40 

34 

U 

.»» 

11 

33 

» 

78 

00 

34 

37 

37 

41 

28 

40 

32 

16 

14 

U 

33 

» 

78 

60 

31 

87 

■      37 

41 

30 

40 

32 

18 

14 

14 

34 

» 

78 

00 

34 

37 

37 

37 

40 

35 

32 

27 

14 

33 

a 

80 

37 

37 

37 

"* 

44 

14 

Koir— Itean  gage  beight  Sept.  IS,  6.35  feet;  Sept.  16, 10.61  feet;  Sept.  17, 5.58  feet;  discharge  not  deter- 
MonlUg  dUduirge  of  San  Saba  River  at  Menard,  Tex.,  for  the  year  ending  Sepl,  30,  1916. 


Uontb. 

Dknhnta*  in  aeecndt^ieet. 

Rtm-ofI 
(total  m 
acre-Ieet). 

MaTTi'"i'"'. 

Mtnl'"""' 

Mma. 

Odotier           

U6 
«2 
47 

43 
43 
80 
113 
113 
88 
44 
30 
46 

SB 
20 
33 

33 

38 

27 

39 

32 
9.6 
9.2 
7.1 

U 

70.0 
41.0 
86.2 

36.0 
36.1 
44.9 
61.5 
58.3 
U.9 
13.9 
14.5 
25.6 

4,300 

November                        

2^440 

nnmlnr        

2,230 

i--irr 

2,210 

MnwT             

2,060 
2,760 

JtaS^  :::::::::;::::::::;:::::;:::::::::::::::::;:: 

infl 

3,660 

SS:. 

3,580 

S     .::.:.:.: : ::::; 

1,010 

Wt                  

855 

Aarot 

893 
1,530 

Tlieyeaf 

113 

7.1 

37.9 

27,500 
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SUBFACE  WATEB  SUPPLY,  1W6,  PART  VHI. 


BAV  SABA  BIVZK  nAK  SAH  SABA,  TXX. 

Location. — Two  hundred  feet  above  Beveridge  hi^w»y  bridge,  a  mile  below  moutli 
of  China  Creek,  2  milee  northwest  of  San  Saba,  San  Saba  County,  3  miles  below 
mouth  of  Richland  Creek,  4  milee  above  mouth  of  Simpson  Creek. 

DaAiNAGE  AREA. — 3,000  BQuare  miles. 

Records  available. — December  30, 1904,  to  December  31, 1906;  September  11, 1915, 
to  September  30,  1916.    Miscellaneous  dischaige  measurements  previous  to  1904. 

Gaob. — ^Vertical  and  inclined  staff  on  right  bank ;  read  by  J.  M.  Walker.  From  Decem- 
ber 30, 1904,  to  December  31, 1906,  gage  heights  were  obtained  by  measuring  with 
a  tape  from  a  reference  point  on  the  bridge  to  the  water  surface.  Relation  be- 
tween datum  used  1904-1906  and  that  of  present  gage  is  not  known. 

DiBCHAROB  MBASUREKBNTS. — Made  b^  wading  or  from  downstream  aide  of  bridge. 

Channel  and  control. — Channel  straight  above  and  below  station  t<x  100  feet.  Bed 
composed  of  rock  and  gravel ;  shifts  only  during  high  floods.  Left  bank  composed 
of  gravel  and  clay,  wooded,  high,  and  not  subject  to  overflow;  right  bank  consists 
of  clay  and  gravel,  wooded,  sloping,  medium  in  height,  and  subject  to  overflow 
during  hig^  water.  A  shoaf  at  a  ford  75  feet  below  gage  serves  as  control  during 
medium  and  low  stages;  control  is  free  from  vegetation  and  does  not  shift  during 
low  and  medium  stages. 

ExTRBMBs  or  discharge. — MaTimum  stage  recorded  during  year,  16.7  feet  during 
nig^t  of  May  1  (disdiarge  not  determined);  minimum  stage,  1.10  feet  at  times 
during  afternoon  of  July  5,  12,  13,  and  15  (discharge,  20  second-feet). 

1904-1906;  1915-16:  Maximum  stage  recorded,  31.7  feet  August  7,  1906  (dia- 
chai^  not  determined);  minimum  flow,  December  20,  1904,  when  discharge 
measurement  showed  15  second-feet  (gage  not  read). 

Ice. — None  reported  during  year. 

DrvEBBioNs.— Considerable  water  is  diverted  or  pumped  from  the  stream  and  tribu- 
taries above  station.  There  are  also  diversions  below  the  station,  but  none  in 
the  vicinity  of  the  station.  The  First  Report  of  the  Beard  of  Water  EngineerB 
for  the  State  of  Texas  shows  that  4,360  acres  of  land  were  declared  irrigated,  and 
that  approximately  8,700  acre-feet  of  water  is  used  each  year  above  station.  Flood 
water  from  Brady  Creek  at  Brady  is  stored  for  municipal  usee;  capacity  of  reeer- 
v(ur  not  known  but  probably  small. 

Reoitlation. — ^Flow  not  regulated  by  dama  or  reservoirs. 

AcctmACT. — Stage-discharge  relation  permanent  during  low  and  medium  stages. 
Rating  curve  well  defined  between  20  and  300  second-feet;  determinations  above 
300  second-feet  possibly  subject  to  considerable  error.  Gage  read  to  hun- 
dredths twice  daily;  oftener  during  high  water.  Daily  discharge  ascertained  by 
applying  mean  daily  gage  heights  to  racing  table.  Results  excellent,  except 
during  periods  of  high  water. 

Disdutrge  meaturementi  of  San  Saha  River  near  8(m  Saba,  Tec.,  for  the  period  Sept.  11, 

1915,  to  Sept.  SO,  1916. 


DaU. 

Uadeby- 

£^t. 

Dta- 
cbarc*. 

Data. 

Uadeby- 

heigSt. 

ebarge. 

1»U. 
Sept.  11 

K   J   n«nV 

Fea. 
1.78 
2.15 
l.W 
1.M 

1.83 
1.76 

aec.-tt. 
Hi 
194 
130 
107 

110 

as.  8 

1816. 
June  13 
Sept.   3 

28 

R.  J.  Hank..   . 

rut. 

1.33 
1.38 
1.38 
1.68 

*"#8 

0&.  ao 

23 

do 

R.C.Pitne 

wmiamEeestor    .'.'.1 

do 

Victor  Liab 

S3.« 
32.3 

Dms.    3 

R.CThaTtcn 

8S.0 

UM. 
Feb.  11 

R.  C.  ThsztMi 

Apr.  » 

Hank  and  any 
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DaSf  Atkerge,  in  ieeond-/eet,  of  San  Saba  River  near  San  Saba,  Tex.,  for  the  period 
Sept.  11, 1915,  to  Sept.  SO,  1916. 


i>»i. 


Sept. 


Oct. 


Not. 


Dec 


Ha. 


Feb. 


Mar. 


Apr. 


May. 


Jim*. 


Iul7. 


Aog, 


Sept. 


It.. 

M.. 


113 


8S 


a. 
». 

s. 


12.. 


710 

SOS 

350 
110 
HO 
SO 


31S 
20O 

am 


307 
194 
ITS 
170 
ISO 

IM 
IM 

la 

MS 
143 

143 
143 
143 
143 
143 

143 

143 

<n 

303 
194 

173 
14S 
138 
13t 
130 

133 
130 

lat 

133 
133 
130 


130 
123 
130 
133 
134 

133 
134 
133 
ISO 
133 

133 
132 
133 
138 
133 

122 
124 
124 
124 
118 

102 
1)2 
102 

loa 

100 

102 
104 
102 
104 
100 


113 
112 
110 
100 
113 

1,300 

1,430 

303 

164 

148 

138 
130 
133 
133 
130 

120 
133 
134 
132 
133 

118 
118 
113 
US 
113 

113 
113 
112 
114 
114 
120 


123 
130 
t>8 
113 
113 

112 
110 
102 
104 
110 

113 
113 
110 
100 

loa 

100 
110 
109 
114 
123 

185 
143 
130 
113 
113 

113 
118 
118 
118 
130 
238 


378 
130 
133 
133 
133 

130 
118 
113 
113 
113 

110 
110 
103 
103 
103 

102 
103 
102 
102 
Iffl 

100 
W 

103 
H 
94 

80 
80 

at 


sas 

870 
440 
218 
Ufl 

143 
107 
IM 
138 
130 

133 
130 
113 
118 
148 

134 
133 
U8 
114 
104 

102 
103 
99 
94 
94 

K 
94 
93 
93 


1,330 

395 
353 

307 
173 
184 
143 
134 

133 

134 

m 

113 
113 

114 
159 
194 
IM 

130 

130 
118 
113 
104 
104 

108 
88 

79 
78 
72 
70 


70 
7D 
68 
63 
67 

55 

55 
53 
49 
40 

50 
45 
87 
33 
173 

73 
56 
52 
48 
43 

37 


34 
32 
34 
2i 

33 
28 
24 
34 

30 

118 
36 
54 
50 
46 


33 
34 
36 
35 
31 

33 

34 
39 
40 

39 

40 
43 
128 
56 
44 

43 
42 
40 
46 
60 

52 
49 
48 
48 
278 

134 
88 
83 
00 
55 


Mmihfy  diteharge  of  San  Saba  River  near  San  Saba,  Tex.,  for  the  year  ending  Sept.  30, 

1916. 


Hflotb. 

DisOharge  in  seooDd-twt. 

KuiMff 
(total  in 
aoe-teet). 

M^Tfmpin 

Mlnlmnm. 

Moan. 

Ottober 

673 
138 

'•S 

378 
94 

870 
1.230 

173 

118 
54 

378 

132 
102 
106 
103 
85 
•4 
87 

33 

86 
31 

170 

119 

HIS 

130 

111 

•81.4 

173 

178 
SI.0 
88.1 
41.8 
59.3 

10,500 

s^^:::...  .:     

7,080 

>nmbfr            

12,400 

IiaiVT 

7,380 

FeinwT 

6)380 

ita^f:::::;::::::::::;::::;:;::;:::::::::::::;:::::::: 

5,010 

ijriL 

10,300 

Iby3-n 

10,100 

;■»      

3,080 

,'^ 

3,340 

Anst 

3,570 

s^s;^^ 

3,530 
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SURFACE  WATBB  SUPPLY,  WW,  PART  Vm. 


BOftTB  XUJtO  BIVU  SSAX  TmOTmm,  TSZ. 

Location. — About  500  feet  above  lemaina  of  old  'Wilson  dam,  1  mile  below  mouth 
of  Bear  Creek,  2}  miles  above  North  Llano  highway  bridge,  3  miles  northwest 
of  Junction,  Kimble  County,  4  miles  above  confluence  of  North  Llano  and  South 
Llano  livers. 

DsAiNAOE  ABBA. — 803  square  miles. 

Rbcordb  available.— September  14,  1915,  to  September  30,  1016. 

Gage.— Overhanging  chain  gage  on  left  bonk;  read  by  J.  R.  Pettitt.  . 

DiBCHABOE  MEAsuasuBNTS. — Made  by  wading  or  from  highway  bridge  2}  miles 
below  station. 

Chann  EL  AN  D  CONTROL.— Bed  composed  of  solid  rock ;  clean  and  permanent.  Channel 
straight  above  and  below  for  400  feet,  with  a  series  of  pools  and  lapids.  Left 
bank  high,  clean,  and  not  subject  to  overflow;  right  bank  low,  wooded,  and  sub- 
ject to  overflow  during  high  stages.  One  channel  at  all  stages;  current  sluggish 
at  gage  during  low  and  medium  stages.  A  solid  rock  ledge  of  approximately 
2  feet  vertical  fall  at  site  of  old  dam  serves  as  a  permanent  control  for  medium 
and  low  stages;  control  clean  and  free  from  vegetation. 

ExTRBHES  or  DiscHABQE. — Maximum  stage  recorded  during  year,  1.75  feet  at  6.45 
a.  m.  October  1  (discharge,  117  second-feet);  minimum  stage,  0.91  foot,  at  8 
a.  m.  September  16  (discharge,  1.2  seco>d-feet). 

1915-16:  Maximum  stage  recorded,  IS.O  feet  during  night  of  September  15, 
1915  (discharge  not  determined);  minimum  stage,  September  16,  1916  (see  pre- 
ceding paragraph). 

Ice. — None  reported  during  year. 

DtTERsiONS. — Data  do  not  show  that  large  areas  are  irrigated  in  drainage  above 
station;  some  land  is  irrigated  below  station  with  water  taken  from  North  Llano 
Biver. 

Reoulation. — No  indication  that  flow  at  station  is  regulated. 

AociTRACT. — Stage-discharge  relation  practically  permanent  during  low  and  medium 
stages.  Rating  curve  well  defined  below  100  second-feet.  Determinations  of 
discharge  above  100  second-feet  possibly  subject  to  error.  Gage  read  to  hun- 
dredths once  daily;  oftener  during  high  water.  Daily  discharge  ascertained  by 
applying  mean  daily  gage  heights  to  rating  table.  Results  excellent  for  medium 
stages  and  fair  for  extremely  low  stages,  and  possibly  subject  to  ccmaiderable  error 
at  high  stages. 

Discharge  meanirements  of  North  Llano  River  near  Junction,  Tex.,  for  tite  period  Sept.  14, 

1915,  to  Sept.  SO,  1916. 


Date. 

Viuleby— 

tae^t. 

Db- 
chaise. 

Date. 

Hade  by- 

he^t. 

Dis- 
charge. 

IMS. 
S<H>t.  14 
Oct.   25 

Qnj  and  Tliaztan 

R.C.  Piense 

Fttt. 
1.2S 
1.54 
1.50 

1.4S 

aee.4t. 
16.6 
48.1 
88.8 

W.6 

1816. 

Apr.  25 

June  16 

Sept.  16 

18 

22 

Hank  and  Ony 

rtit. 
1.38 
1.17 

.81 
l.Ot 

.88 

*-#8 

7.8 

Deo    10 

Fierce  and  Thaztoo. . . . 
R.  C.  Tbaxton 

Victor  Lleb 

1.5 

1*18. 
Feb.  18 

do 

do 

1.4 

1.3 

Digitized  by 


Google 


COLOBADO  RIVEB  BASIN. 


45 


M^  diaefcorge,  m  Moondftet,  nf  North  LUmo  River  neat  hmdion,  Tex.,  for  the  period 
Sept.  14,  191S,  to  Sept.  SO,  1916. 


J*t- 


Oct. 


Nov. 


Dec. 


Jan. 


F«b. 


liar. 


Apr. 


Ha;. 


June. 


July. 


Au(. 


Sept. 


.  ■■•••--•---I 

•.   :: 

:■.    .. 

::::;.: 

.1 

1 

u 
in 

1   -- 

:.■■•;:  :":::::i 

J».     ... 

isa 

?••;: 

9a 

.4 


I 


ua 
in 


.!    in 

153 
134 

nt 

.1      U7 


117 
100 
100 
100 

n 

07 
67 
87 
67 
67 

67 
67 
67 
67 


S3 


103 
77 
43 
3« 

to 

39 
36 
33 
30 


14 
14 
14 
13 
13 

11 
11 

10 
10 
10 

19 

10 
10 

8.8 
8.8 

7.6 
7.6 
7.6 
7.6 
7.6 

6.6 
5.5 

S.5 
4.S 
4.S 

4.5 
3.9 
3.4 
3.4 
3.4 


3.4 
3.9 
S.« 
3.4 
3.9 

4.6 
6.5 
4.5 

14 

13 

11 

U 
11 

11 

n 

8.8 
8.8 
7.6 
7.6 
10 

13 
13 

13 
U 
11 

19 
10 
11 
10 
10 

It 


13 
13 
12 
11 
10 

8.8 
10 
10 
10 

8.8 

7.0 

7.0 
6.0 
5.0 
4.2 

4.2 
4.3 
4.3 
4.2 
6.0 

7.0 
7.0 
12 
8.3 
7.0 

7.0 
7.0 
7.0 
7.0 
6.5 
4.5 


4.6 
6.6 
6.5 
6.5 
6.5 

4.6 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 

3.9 
3.9 
3.9 

1.3 
3.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2  8 
3.5 

2.3 
2.3 
2.3 
1.7 
1.7 


S'yiK.—Jbma  ffige  height  Sept.  16,  14X10  ieet;  S«pt.  17,  4.30  feet;  Sept.  18,  2.90  leet;  discharge  not 
IcicraUind. 

XmlUf  ditdmrge  of  North  Llano  River  near  JtmOian,  Tex.,  for  the  year  aiding  Sept. 

30,  1916. 


Uantb. 

Disdurge  In  second-tMt. 

Run-off 
(total  in 
acre-ieet). 

KtTi"""". 

JUnlmum. 

UeaB. 

''mtrir              .. .                            

117 

58 

87 

67 

49 

28 
103 

(9 

14 

14 

12 
6.6 

49 

39 

SB 

28 

24 

23 

24 

14 
3.4 
8.4 
4.3 
1.3 

66.4 
38.1 
81.3 
3L4 
29.3 
34.8 
33.2 
30.8 
8.29 
8.93 
7.61 
3.64 

4,080 
2,270 

VjnBbv 

T^timabm            ....            

1,830 
1,930 

i^urr 

fSS^::...;       -  -  .          -             . 

1,690 

<SSi 

1,520 

l«« 

1,980 

Si 

1,280 

'•at          

493 

.'aij     

649 

■  jBEtt          

468 

iitnimtw 

217 

Xha  7W 

117 

1.2 

25.4 

18,400 
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SURFACE  WATER  SUPPLY,  1»18,  PART  vm. 


iXAiro  Bivu  jnuji  nnrcnos,  tkz. 

Location. — One  hundred  feet  north  of  Kerrvill&Junction  road,  a  quarter  of  a  ndle 
northeast  of  Oliver's  ranch  house,  3  miles  below  confluence  of  North  and  SooUk 
Llano  livers,  3)  miles  east  of  Junction,  Kimble  Cmmty,  4  miles  above  John- 
son's Fork  Creek  entering  river  from  the  south. 

Dbainaoe  abka. — 1,700  square  miles. 

Records  available. — September  13,  1915,  to  September  30,  1916. 

Gaqe. — Vertical  staff,  reading  from  0  to  7.5  feet,  attached  to  tree  on  right  bank,  and 
inclined  staff,  reading  from  7.6  to  19:5  feet,  a  few  feet  upstream  from  vertical  staff ; 
read  by  Sadie  Oliver. 

DiscHABOE  MEA8DBEMENT8. — Made  by  Wading  at  Mason  road  crossing  a  quarter  of 
a  mile  above  gage,  or  from  cable  400  feet  above  station. 

Cbannbl  and  contkol. — Bed  composed  of  solid  rock,  clean,  and  permanent.  Chan- 
nel straight  for  700  feet  above  and  350  feet  below  the  gage.  Left  bank  of  mediuia 
height,  slightly  wooded,  and  subject  to  overflow  during  high  water;  right  bank  i^ 
clean,  high,  and  not  subject  to  overflow.  One  channel  at  all  stages  except  during 
extreme  floods,  when  a  small  part  of  the  flow  may  follow  a  slough  that  leaves  the 
river  a  short  distance  above  the  gage,  passes  to  the  south  of  Oliver's  ranch  house, 
and  enters  the  main  stream  below  the  gage.  Such  conditions  do  not  occur,  how- 
ever, at  intervals  more  frequent  than  10  to  15  years  and  will  not  greatly  affect 
resultti.  Rock  ledge  about  75  feet  below  gage,  forming  a  fall  of  approximately 
3  feet,  serves  as  permanent  control  for  low  and  medium  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  8.8  feet  during 
night  of  May  21  (discharge  not  determined);  minimum  stage,  1.50  feet  at  2  p.  m. 
July  1,  and  6  p.  m.  September  25  (discharge,  46  second-feet). 

1915-16:  Maximum  stage  recorded,  26.3  feet  at  3  a.  m.  September  16, 1915  (dis- 
charge not  determined);  minimum  stage  July  1  and  September  25,  1916  (see  pre- 
ceding paragraph). 

Ice. — None  reported  during  year. 

Diversions.— The  First  Report  of  the  Board  of  Water  Engineers  for  the  State  of 
Texas  shows  that  4,281  acres  of  land  have  been  declared  irrigated  requiring  8,562 
acre-feet  of  water  annually  from  Llano  River  above  the  station  on  the  assump- 
tion that  the  duty  of  water  is  2  acre-feet  per  acre.  Available  data  show  that  a 
large  part  of  this  land  is  in  the  vicinity  of  Junction,  near  the  confluence  of  North 
and  South  Llano  rivers.  A  filing  of  500  second-feet  for  continuous  use  in  connec- 
tion with  hydraulic  power  for  the  Junction  Gin  and  Waterworks  is  also  listed  in 
the  same  report. 

Reoolation. — No  apparent  regulation  of  the  flow  at  Uus  point. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  between  40  and  300  second-feet.  Gage  read  to  hundredths  once  daily; 
during  high  water  oftener.  Determinations  of  discharge  above  400  second-feet 
may  be  subject  to  error.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  heights  to  rating  table.    Results  excellent  for  medium  and  low  stages. 

Discharge  measwementt  of  Llano  River  near  Junction,  Tex.,  for  the  period  Sept.  IS,  1915, 

to  Sept.  SO,  1916. 
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Dnbf^itdiariK  inM^xond/eOyC/lMtnoRmrnear  JuneiMn,  Tac.,/or  the  period  Sept.  IS, 

191S,  to  Sept.  30,  1916. 
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MonAig  dMurge  of  Llano  River,  near  Junction,  Tex.,  for  (he  fear  ending  Sept.  SO,  1916. 
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48  SUBFACE  WATEE  StTPPLY,  1916,  PAET  VHI. 

OUADAXitJFB  BrVttS  BASIN. 

eVASALirPX  BIVXK  AT  mW  BXAXmntLS,  TBS. 

Location.— Just  below  highway  bridge  on  S*a  AnUndo-Avmdn  post  load  700  feet 
below  IntematiiMial  A  Great  Nwthem  lUilwi^  bridge,  1  mile  bdow  mouth  of 
Comal  RiTer,  1  mile  northeBBt  of  center  olf  New  BrsimfeJe,  Conul  County. 

Drainaok  abea. — 1,760  square  miles. 

BBcoBOfl  AVAiLABLK.— March  13,  1898,  to  December  30,  1899;  January  27,  1915,  to 
September  30, 1916. 

Gaob. — ^Vertical  etaft;  three  sectionB  attached  to  trees  on  left  bank  200  feet  below 
highway  bridge  and  one  section  on  east  side  of  left  pier  of  highway  bridge;  read 
by  J.  F.  Willman.  Gage  used  from  March  13, 1898,  to  December  SO,  1899,  was  an 
inclined  staff  gage  near  the  preeent  highway  bridge;  relation  between  datum  tA 
inclined  gage  and  that  of  present  gage  not  known. 

DiscHABOE  MBASUBEHENTs. — Made  from  downstream  side  of  bridge. 

Channel  and  contbol. — Bed  composed  of  solid  rock  with  pockets  of  coarse  gravel. 
Banks  gravel,  clay,  and  rock,  sli^tly  wooded,  high,  and  not  subject  to  overflow. 
Rock  and  gravel  shoal  just  below  gage  serves  as  control;  subject  to  sli^t  changes. 

ExTBSMBS  or  DiBCHABGE. — Maximum  stage  recorded  during  year,  20.8  feet  at  7  p.  m. 
May  22  (dischaige,  determined  from  extenam  of  rating  curve,  28,600  second-feet) ; 
minimum  stage,  1.68  feet  September  23  and  34  (dischaige,  870  second-feet). 

1898-99  and  1915-16:  Maximum  stage  recorded,  27.2  feet  at  9.30  p.  m.  Septem- 
ber 17, 1916,  determined  by  leveling  from  flood  marks  (dischaige  not  determined); 
ininiTniiiti  stage  recorded,  1.70  feet  September  27  to  October  20,  1899  (dischaige 
not  determined,  but  according  to  dischaige  measurement  of  March  16,  1899,  the 
flow  was  less  than  358  second-feet). 

Ice. — ^None  reported  during  year. 

DrvEBBioNS.— Some  water  diverted  for  irrigation  above  station  in  Kerr  and  Comal 
counties,  and,  for  water  power,  waterworks,  and  other  municipal  usee,  in  Kerr, 
Kendall,  and  Comal  counties;  amount  not  known. 

Rbgclation. — ^Flow  at  this  point  slightly  regulated  by  operation  of  power  plants. 

AccuBACT. — Stage-dischaige  relation  subject  to  slight  changes.  Rating  curve  well 
defined  below  7,000  second-feet.  Gage  read  to  tenths  once  daily  October  1  to 
November  9  and  to  hundredths  twice  daily  theieafter.  Mean  daily  gage  height 
obtained  from  two  readings  may  not  be  a  true  index  of  mean  daily  flow  because 
of  fluctuation  caused  by  opeiatians  of  power  plants.  Daily  dischaige  ascertained 
by  applying  mean  daily  gage  heights  to  lating  table,  except  for  periods  during 
which  stage-discharge  relation  was  affected  by  shifting  control.    Results  good. 

Digeharge  meaturementt  of  Guadalupe  River  at  New  Braun/eli,  Tex.,  during  Ae  year 

ending  Sept.  SO,  1916. 
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Deihf  HaAarge,  m  uttmdffeet,  of  OuadaJupt  River  at  New  BraunfeU,  Tex.,  for  the  year 

ending  Sept.  SO,  1916. 
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ManAlf  ditAarge  ofOuadalupe  Biver  at  New  BraunfeU,  Tex.,  for  the  year  ending  Sept.  SO, 

1916. 
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SURFACE   WATEB  SUPPLY,  1916,  PABT  VIII. 


OUADALTIPK  SIVXK  XXAK  OOVZALU,  TZX. 

Location.— Just  b«Io«r  Guadalupe  highway  bridge,  1}  mileB  south  of  Gonzales, 
Gonzale8  County,  1  mile  below  power  house  of  GonsaleB  Water  Poww  Co.,  2^ 
miles  below  mouth  of  San  Marcos  Biver. 

Drainage  area. — 3,620  square  miles  (revised). 

Becords  available. — July  1,  1916,  to  September  30,  1916.  The  United  States 
Weather  Bureau  has  obtained  records  from  a  gage  at  power  house  of  Gonzales 
Water  Power  Co.  since  September  1,  1904. 

Gaob. — ^Vertical  staS  in  three  sections  on  right  bank  just  below  bridge;  read  by 
Albert  Ga]?cia.  Belation  between  this  gage  and  that  of  United  States  Weather 
Bureau  not  known. 

DiscHAROE  measurements. — Made  from  downstieam  side  of  highway  bridge  or 
from  cable  one-fourth  mile  below  gage. 

Channel  and  contbol. — Bed  composed  of  gravel  and  sand;  clean  but  somewhat 
shiftiiig;  channel  below  station  is  straight  for  500  feet,  but  above'is  broken  by  an 
island  and  is  straight  for  not  more  than  50  feet.  Banks  made  up  of  gravel  and 
clay;  medium  height;  wooded  along  water's  edge  on  thS  ri{^t  and  for  some 
distance  back  on  the  left;  subject  to  overflow  only  during  extremely  high  stages. 
Position  of  control  not  known. 

Extremes  of  discharob. — 1916-16:  Maximum  stage  recorded,  23.25  feet  at  7  a.  m. 
May  26,  1916  (discharge,  22,800  second-feet;  result  obtained  from  extension  of 
ratiiiBMurve  and  possibly  subject  to  error);  minimum  stage,  1.07  feet  August 
16  a^l7  and  September  18,  1916  (dischaige,  452  second-feet). 

Ice. — ^None  reported  during  year. 

Diversions. — Some  water  diverted  for  irrigation  above  this  point  by  gravity  or 
pumping,  but  amount  is  small  in  comparison  with  the  total  run-off.  As  rainfoll 
is  nearly  sufficient  for  general  fanning ,  irrigation  is  intermittent  and  it  is  extremely 
difficult  to  estimate  the  amount  of  water  used. 

Beoclation. — Flow  at  this  point  regulated  to  a  large  extent  by  op^ation  of  water- 
power  plants  in  the  drainage  above.  Construction  work  at  the  dam  of  the  Gon- 
zales Water  Power  Co.  causes  a  slight  unnatural  fluctuation. 

AccuRACT. — Stage-dischaige  relation  not  permanent.  Standard  rating  ciure  fairly 
well-defined  below  7,000  second-feet.  Gage  read  to  hundredths  twice  daily.  Mean 
daily  gage  height  based  on  two  readings  may  not  be  true  index  of  mean  daily 
dischaige  because  of  fluctuation  caused  by  power  operations.  Daily  dischaige 
ascertained  by  applying  mean  daily  gage  heights  to  rating  table  and  by  indirect 
method  for  shifting  control.  Beeults  are  fair  except  above  7,000  second-feet 
when  they  may  be  considerably  in  error  because  of  poorly  defined  rating  curve. 

Diicharge  meamiremenU  of  Guadaiupe  River  near  Oomalee,  Tex.,  during  the  year  ending 

Sept.  30, 1916. 


Dftto. 

Madaby- 

A. 

Dis- 
charge. 

Data. 

ICadeby— 

he^t. 

Dis- 
chaige. 

Oct.   11 
Not.  18 

Pleroe  and  Thaxton. . . . 
Gray  and  Pierce 

Feet. 

%U 

1.78 

L80 

1.79 

16.15 

15.34 

14.47 

14.00 

7.21 

6.78 

6.32 

830 
815 
734 

•  10,700 

•  8,880 

•  7,850 

•  7,430 
3,190 
2,940 
2,770 

Hayg 

28 

28 

28 

28 

27 

Jane  20 

July  38 

Aug.  14 

Sept.  29 

GnyaidKMIar 

do. 

Rd. 
18.46 
19.41 
13.75 
11.38 

ia2i 

9.21 
8.97 
L74 
1.64 
1.28 
LOS 

Stc.-fl. 

■  14,600 

•  15,000 

5,370 

4,600 

4  410 

Jan.    11 

R.O.  Thaxtfln 

Fab.  38 

Gray  and  Ororar 

do. 

Apr.    4 

do. 

do. 

Thaxton  and  Gny 

do. 

S,840 

2,780 

1,010 

7SI 

463 

4 

do. 

4 

< 

do 

do. 

do 

do 

Gray  and  Hank 

R.J.  Hank 

S 

do. 

William  Keasler. 

471 

a  3vrfo09  v^ooiU^B  oMaln^d  An<l  r^duo^d  to  mean  b7  a  ooofflctantf  rvsQlts  somewhat  unoertala. 
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Dai^  XaAarg*,  tn  teconirfea,  of  Guadalupe  River  near  Gomalet,  Tex.,  for  the  year 

ending  Sept.  SO,  1916. 


D«ar. 


L., 
l. 
».. 
«... 

J.. 


Oct. 


11.. 

a... 

B... 
M.., 
15... 


n.. 
It.. 
».. 


n.. 
a. 
s.. 
%.. 

s... 


X.. 

r... 

s.. 
a... 

IL. 


i,n> 

1,000 

i.oao 

1,000 
MM 

871 
9M 
V7D 

no 

910 
068 

96S 

970 

no 

958 

9M 
982 
9»4 
983 

974 
974 


1,090 
958 


962 


Not. 


903 
864 
8(5 
864 


830 
8U 


811 
853 
884 
834 
815 

814 

815 
819 
838 

843 

849 
843 
849 
857 
888 

8(1 
861 
864 
876 
857 


Dk. 


891 
880 


806 

903 

1,100 

1,070 

970 

974 

1,090 

1,010 

036 

918 

881 

857 
857 
849 
849 
873 

864 


811 
811 

819 
811 
819 
836 
838 
849 


Jan. 


843 

1,500 

886 

861 


861 
881 
883 

861 
830 

815 
763 
786 
760 
763 

766 
763 
758 
766 
766 

974 
2,340 
1,040 

853 

788 

760 
834 
773 
978 
1,050 


Feb. 


788 
729 
736 
693 
729 

718 
711 
706 
718 
711 

729 
715 
723 
718 
704 

715 
739 
706 
711 
718 

715 
739 
711 
744 

723 

708 
722 
729 
729 


Kar. 


729 
726 
723 
711 
716 

733 
729 
722 
722 
718 

715 
711 
711 
715 

ni 

711 
711 
704 
708 
704 

700 
686 
657 
643 
633 


650 
643 


Apr. 


646 

664 

12,800 

9,760 

3,670 

1,630 
1,450 
1,340 
1,160 
1,130 

1,090 
1,020 
1,010 
1,G30 
1,050 

1,070 
3,670 
5,170 
3,690 
1,970 

1,670 
1,330 
1,190 
1,110 
1,010 


070 
058 
946 


Uay. 


861 
1,100 
4,180 
1,940 
1,160 

1,070 

l.OiO 

1,010 

974 

950 

891 
830 
785 

T77 
766 

758 
750 
769 
788 
804 

960 
5,870 
15,500 
16,600 
20,300 

4,090 
3,060 
3,110 
3,660 
3,100 
1,900 


June. 


1,720 
1,610 
1,510 
1,430 
1,360 

I,3X 
1,270 
1,250 
1,230 
1,300 

1,190 
1,150 
1,120 
1,100 
1,070 

1,060 
1,040 
1,030 
1,020 
1,020 

1,010 
982 
934 
910 


872 
861 


857 
845 


July. 


811 
785 

762 
766 
843 
926 
903 


826 
807 
781 
740 

736 
697 
686 
686 
711 

733 
751 
747 
763 
79* 

751 
762 
792 
857 
974 
1,070 


Aug. 


1,170 

1,030 

946 

857 

763 

711 
646 
614 
593 
560 


517 
484 
463 
456 

453 
453 
455 
481 
503 

530 
530 


477 

474 
477 
470 
4T7 
503 
528 


Sept. 


617 
£20 
520 

510 
£06 
502 
492 
495 

495 
492 
481 
474 
470 

450 
456 
452 
499 
484 

477 
488 
481 
474 

477 

492 
495 
503 
513 


I  NcTS. — jyttdtant  oompated  by  indirect  method  lot  ihUtlng  control  Oct.  1  to  Nor.  11;  Jen.  3  to  Apr. 

£  Mey  a  and  Ifoy  36  to  ^pt.  30. 

UtmtUg  ^adterge  cf  Qvadalupe  Riw  near  GomdUs,  Tex. ,  for  the  year  ending  Sept.  SO, 

1916. 


Konth. 


Dbobarge  in  saoand4aet. 


M^T4TnnTn      liHtitiiinm         Mean. 


Rtm-ofl 

(total  in 
acre-itot). 


FrtraitT. 

g::::: 

Aae 

IkeTMT. 


1,030 

903 

1,100 

3,340 

788 

738 

13,800 

30,300 

1,730 

1,070 

1,170 


910 
811 
811 
758 
093 
(33 
<4« 
750 
845 
886 
453 
453 


973 
848 
893 
910 
731 

«n 

3,100 

8,170 

1,130 

799 

585 

493 


30,300 


463 


1,110 


80,800 
50,600 
54,800 
56,000 
41,500 
43,600 
135,000 
196,000 
66,600 
49,100 
86,000 
39,300 


806,000 
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SURFACE  WATER  SUPPLY,  1916,  PART  VIII. 


OVABALrPX  BITXB  XXAB  CVfXHO.  TZX. 

Location. — At  Schleicher  Bridge,  300  feet  below  San  Antonio  &  Anuaas  Piub  Rail- 
way bridge  2  inileBaouthveet  of  Cuero,  Dewitt  County,  4  miles  below  a  dam  used 
iat  power  development. 

Dbainaob  abba. — 5,0a0  square  miles  (revised). 

Records  ataii.abIiK.— December  26,  1902,  to  December  31,  1906;  August  19,  1915, 
to  August  6, 1916,  when  station  was  discontinued. 

Gage. — ^Vertical  staff;  low-water  section  attached  to  piling  under  right  end  of  railway 
bridge;  high-water  section  bolted  to  left  pier  of  highway  bridge;  gage  read  by 
M.  D.  Albright.  Gage  used  from  December  26, 1902,  to  July,  1903,  was  a  vertical- 
staff  gage  at  Carl  Buchel's  power  house,  3  miles  north  of  Cuero.  In  July,  1903, 
the  station  was  moved  downstream  to  the  San  Antonio  &  Aransas  Pass  Railway 
bridge,  and  gage  heights  were  obtained  by  measuring  with  a  tagged  line  the 
distance  from  a  reference  point  on  the  bridge  to  the  water  surface.  Gage  used 
from  1904  to  1906  was  a  chain  gage  at  the  railway  bridge  and  was  referred  to  the 
datimi  of  the  reference  point,  but  the  relation  between  that  datum  and  the  datum 
of  the  present  gage  is  not  known. 

DiscHABOE  MEASUREMENTS. — Made  from  upstream  side  of  highway  bridge. 

Channel  and  control. — Channel  straight  for  300  feet  above  and  1,500  feet  below. 
Bed  composed  of  rock,  gravel,  and  sand;  shifts.  Left  bank  wooded,  high,  and 
not  subject  to  overflow;  right  bank  is  of  medium  height,  wooded,  and  is  over- 
flowed a^BXtremely  high  stages.     Position  of  control  not  known. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  19.6  feet  7  a.  m. 
May  27  (discharge  not  determined);  minimum  stage,  3.1  feet  at  7  a.  m.  April  30 
(discharge  not  determined). 

1902-1906:  Maximum  stage  recorded,  43.0  feet  March  1,  1903  (discharge,  71,300 
second-feet);  minimum  stage,  6.4  feet  June  20,  1906  (dischaige,  370  second-feet). 

Ice. — ^None  reported  during  year. 

Diversions. — ^Flow  at  this  point  not  greatly  affected  by  diversions  above,  as  water 
is  diverted  in  small  amounts  only. 

Rboolation.— Flow  regulated  by  opwation  of  water-power  plants  upstream,  chiefly 
by  a  plant  about  4  miles  above. 

Accuract. — Stage-discharge  relation  not  permanent.  Rating  curve  not  developed. 
Gage  read  to  hundredths  twice  daily.  Mean  daily  gage  height  based  on  two 
readings  may  not  be  a  true  index  of  mean  daily  dischaige  because  of  fluctoatioiia 
caused  by  operation  of  power  plants.    Daily  discharge  not  determined. 

DUdiarge  mearurement*  of  Onadalupe  River  near  Cturo,  Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madaby- 

b?®. 

Dta- 
cbarga. 

Data. 

Itedaby- 

iM^t. 

Db- 

ehanra. 

Oct.    10 
Not.  18 

Thazton  and  Plow. .. . 
Gray  and  Pletoe 

fat. 

5.08 
4.81 

91S 

847 

Feb.  2t 
June  18 

Oray  and  Oiow. 

R.  C.  Tbazton 

Fetl. 
4.gS 
4.n 

««-«7 

Jan.     0 
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DaSg  fage  keiglU,  infui.,  ofOuadahipe  JUmt  ntar  Cuero,  Tex.,  for  ihe  year  ending 

8«ft.  SO,  1916. 


DiT- 

Oct. 

NVT. 

Dee. 

laa. 

Feb. 

Mu. 

Apr. 

M»y. 

JOM. 

My. 

Aug. 

I 

8.1 
S.9 

5.8 
5.7 
5.8 

5.7 
1.5 
S.S 

5.1 
5.S 

S.S 
&.S 

5.1 
S.1 
5.1 

.      S.I 
5.3 
(.3 

S.1 
9.1 

&.S 

5.1 
5.1 
S.1 
&* 

5.1 
5.1 
5.0 
5.0 
4.8 
S.S 

5.0 
4.9 
5.0 
5.0 
50 

4.9 
4.9 
5.0 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.96 
4.9 
5.0 

4.8 
5.0 
4.8 
4.8 
4.9 

4.9 

4.9 

4.9 

4.88 

4.76 

4.K 
4.35 
4.35 
4.56 
4.50 

4.60 
4.85 
4.75 
5.40 
i.06 

4.96 
6.00 
5.30 
6.08 
6.12 

5.03 
5.20 
500 
4.95 
4.06 

5.80 

4.95 
4.96 
6.00 
6.10 

4.90 
4.86 
4.90 
5.06 
5.00 
4.90 

5.00 

6.00 
7.70 
8.75 
6.90 

5.60 
5.30 
5.32 
4.73 
5.10 

4.93 
5.03 
5.10 
5.25 
4.75 

4.06 
5.15 
4.88 
4.  S3 
.  4.88 

4.78 
5.30 
7.50 
543 
5.33 

4.73 
4.80 
4.98 
4.70 
5.10 
5.80 

5.60 
5.35 
5.38 
5.17 
4.65 

4.75 
5.33 
4.95 
4.95 
4.96 

5.86 
4.55 
4.55 

6.15 
6.25 

4.80 
4.88 
4.50 
4.58 
4.45 

4.84 
4.80 
4.82 
4.80 
4.70 

4.63 
4.30 

4.78 
4.78 

4.W 

4.65 
4.45 
4.40 
4.43 

4.70 
4.S0 
4.76 
4.70 
4.66 

4.60 
4.23 
4.76 
4.70 
4.73 

4.90 
4.78 
4.10 
3.90 
4.43 

4.70 
4.28 
4.75 
4.83 
3.95 

3.96 
4.73 
4.44 
4.94 
4.06 
4.00 

4.06 

l:S 

18.80 
16.40 

9.36 
8.80 
5.75 
6.32 
5.80 

6.50 
6.38 
5.15 
4.90 
5.03 

6.16 
6.19 
8.00 
11.  SO 
7.60 

6.U 
5.70 
5.58 
6.55 
5.65 

6.30 
515 
5.08 
4.98 
4.90 

4.95 
4.98 
8.16 
8.38 
8.10 

5.80 
5.43 
5.18 
505 
4.89 

4.85 
4.90 
4.93 
4.73 
4.90 

4.81 
4.60 
5.24 
5.18 
5.08 

*  7.10 
8.62 
14.10 
16.46 
17.96 

18.80 
19.00 
"7.99 
8.96 
8.94 
«.08 

8.38 
6.15 
5.75 
&88 
5.70 

5.59 
6.50 
6.33 
6.25 
6.23 

6.28 
5.30 
5.03 
5.12 
6.14 

4.90 
4.98 
4.98 
4.99 
4.88 

4.82 
4.85 
4.76 
4.78 
4.78 

4.55 
4.70 
4.38 
4.48 
4.70 

4.85 
4.60 
4.88 
4.46 
4.48 

4.75 
4.82 
6.35 
5.55 
4. 89 

4.85 

4.75 
4.80 
4.70 
4.75 

4.32 
4.S2 
4.62 
4.40 
4.40 

4.45 

4.33 

3.60 

*  4.68 

4.73 

4.93 
4.78 
4.68 
4.78 
4.48 
6.05 

6.36 

I. 

6.73 

S 

6.53 

4 

548 

S 

537 

1 

5170 

1. 

». 

». 

U 

u 

u 

14 

U 

M 

It     

a 

a. 

a 

8 

31 

8 

a 

a. 

a 

n 

OTTASALirPZ  XITXS  BZLOW  CTTZW),  TZX. 

Logahok. — Tbiee-fourths  mile  upstream  from  Heard's  bridge  on  the  Ameckeville 
nwd,  1  mile  south  of  the  DietsM  farmhouse,  2  miles  bebw  the  Clinton  bridge,  2| 
mike  southeast  of  Cuero,  Dewitt  County,  4  miles  below  the  Schleicher  bridge,  8 
milea  below  dam  uaed  for  power  development. 

Dftiu AOK  AKBA. — 5,020  sqoare  miles. 

Bkobiw  atahabia. — ^August  6, 1916,  to  September  30, 1916. 

Gaos. — Stevena  water-stage  lecoider  on  left  bank. 

DacHAaoa  keasvumsntb. — ^Made  from  cable  40  feet  upstream  from  gage. 

Chaxhki.  and  oo)nsoi..-^<}hannel  straight  above  and  below  station  for  1,000  feet. 
Bed  composed  of  gravel  and  small  rock;  clean  and  not  subject  to  shift.  Left 
bank  sand  and  dirt,  covered  with  brush  and  open  timber,  20  feet  high,  but  at 
stages  above  a  gagge  height  of  20  feet  is  overflowed,  the  water  submeiging  an  area 
extending  one-fourth  mile  back  from  the  river;  rig^t  bank  composed  of  sand  and 
dirt  covered  with  brush  and  tiees  on  sloping  side  and  cultivated  land  on  top; 
k^  and  not  subject  to  overflow.  Rock  and  gravel  rapids  250  feet  below  gage 
serves  as  a  permanent  control  during  low  and  medium  stages. 

Exraxias  of  duchaxox. — MaT<Tniini  stage  recorded  during  year,  from  water-stage 
VKoider,  2.92  feet  at  5  a.  m.  August  19  (dischaige,  1,510  aecond-feet;  determined 
bamk  extension  of  nting  curve);  mimmiim  stage,  from  water«tage  recorder,  0.88 
fDot  at  9  a.  m.  September  30  (approximate  discharge,  360  second-feet);  determi- 
natioas  of  both  m*-»imiiip  and  minimum  diachaige  obtained  from  «xtMiaMi  of 
nting  curve  and  possibly  slightly  in  error. 

let. — None  reported  during  year. 
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SUEFACE  WATEB  SUPPLY,  1916,  PAST  vni. 


DiTBBSiONS. — Diversions  of  snuiU  quantities  of  water  for  irrigalion  in  upper  part  of 
Guadalupe  River  basin  does  not  greatly  influence  flov  at  station.  The  First 
Beport  of  the  Board  of  Water  Engineers  for  the  State  of  Texas  shows  filii^  for 
730  acre-feet  per  annum  for  the  city  of  Cuero,  3,410  second-feet  for  continuous 
use  for  municipal  and  manufacturing  plants,  2,145  acre-feet  per  annum  for  New 
Btaunfels,  Segiiin,  and  Gonzales,  and  2,900  acre-feet  storage  per  annum  in  the 
drainage  basin  above  station. 

Reoclation. — ^Flow  regulated  by  operation  of  water-power  plants  upsteam.,  chiefly 
.  by  a  plant  about  8  miles  above. 

AocuBACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  between  500  and  1 ,  100  second-feet.  Operation  of  the  water-stage  recorder 
satisfoctory.  Daily  dischaige  ascertained  by  applying  to  the  rating  table  mean 
daily  gage  heights  determined  by  use  of  planimeter.    Results  excellent: 


DMiarge  meaturemmts  of  Guadalupe  River  beloto  Cuero,  Tex.,  during  Ote  year 

Sept.  SO,  1916. 

ending 

Data. 

Mad*  by- 

b^t. 

DIs- 
chaixs. 

Dfrt*. 

Umaby- 

he^t. 

Dis- 
charge. 

Aug.    6 
8^   7 

E««l«raadUeb .'. 

VIetorLieb 

Fta. 

1.8S 
l.M 

M7 

B«pt.  29 

WUUam  Ktssler 

Ftct. 
l.S» 

""t. 

1 



Daiiy  ditdiarge,  in  ucond-feet,  o/Chiadalupe  River  below  Cuero,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Ang. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

730 
8«8 
783 
701 
•46 

811 
S19 
583 

527 
511 

11 

602 
«3S 
631 
606 
502 

sn 

587 

621 

1,200 

033 

'547 
575 
610 
611 
683 

611 
583 
550 
530 
531 

21 

1,140 

1,040 

730 

677 

80O 

770 
630 
625 
507 
503 
663 

eoi 

12 

32 

S79 

13 

23 

571 

14 

34 

SIS 

15 

25 

903 

8S1 
770 
TOO 

690 
683 

le 

26  

555 

17 

37 

5«3 

18 

28  

543 

10 

30 

527 

10 

20 

30 

475 

31 

MontMy  ditcharge  ofGuadalupe  River  below  Cuero,  Tex.  ,for  the  year  ending  Sept.  SO,  1916. 


Uooth. 

DladiarKe  In  8M!0iid4eet. 

Bun.«ff 
(total  in 
acr»4Bet). 

llAxlinunu 

Ifinimum. 

Uean. 

August  6-31 

1,300 
868 

570 

476 

710 
504 

37,000 

ScptMnbtf 

35,S0O 

73,900 

SAX  XAxcos  Rivaa  AT  SAX  xAxoos,  nx. 

LocAnoN.— Just  below  Ci^ie  Ginning  Co.'s  mill,  300  feet  southwest  of  the  main  San 
Marcos-Luling  hi^way,  250  feet  above  the  Mitchell  fam  house,  1  mile  southeast 
of  San  Marcos,  Hayes  County,  1}  miles  above  mouth  of  Blanco  Rhrer,  1^  miles 
below  dam  of  San  Marcos  Utilities  Co.  and  the  laige  spiiiigs  that  furnish  a  con- 
stant supply  tot  the  stioam. 

Dbaikaox  akxa.— Indeterminate. 

Rksobm  available.— June  10, 1015,  to  January  10, 1014,  Maieh  IS  to  B«ptWBb«r  80, 
int.    MiaMlluwoui  mMiuNOMnto  uuda  from  1894  to  lyOS. 
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Gaob. — SteT«na  water-gage  recorder  on  left  bank,  300  feet  below  Cape  Ginning  Co.'s 
Htill,  iiMUlled  March  13, 1916.  G«^  used  June  10, 1915,  to  January  19, 1916,  was 
a  vertical  ataS  gage  attached  to  the  sewer  trestle  of  San  Maicoa  Utilities  Co.,  1,000 
feet  below  Austin-San  Antonio  highway  bridge,  H  miles  above  present  site.  No 
known  relation  between  datum  of  staff  gage  and  that  of  water-stage  recorder. 
DiacHAKGK  XEAfiUHEiiENTS. — Made  by  wading  or  from  highway  <»■  railroad  bridges 

in  Saa  Marcoa. 
OaucHBL  AND  ooNTBOL. — ^Bed  composed  of  gravel  and  sand;  some  vegetation  in  the 
flowing  water.    Channel   straight  for   200  feet  above  and  below  the  station. 
WatCT  very  clear,  deep,  and  with  scarcely  any  sediment  except  during  floods 
caused  by  local  rains.    Left  bank  wooded,  high,  and  not  subject  to  overflow; 
right  bank  wooded,  low,  and  subject  to  overflow,  the  water  spreading  back  100 
feet  to  a  second  bank.     Position  of  control  not  known;  current-meter  meas- 
arementa  indicate  that  it  changes  slightly. 
EzntEKKS   or  disckabos. — 1915-16:   Maximum  stage,   from  water-stage  recorder 
4.06  feet  at  2  a.  m.  April  16  (discharge,  365  second-feet),  minimum  stage  recorded, 
OJS&  foot  at  6  p.  m.  August  1  (discharge,  55  second-feet),  determinations  of  both 
maximum  and  minimum  discharge  obtained  from  extension  of  rating  curve  and 
posaibly  snbject  to  considerable  error. 
Ici. — None  reported  during  year. 

DirxKSiOKa. — A  concrete  dam  just  above  the  San  Marcos-Luling  road  bridge  makes 
a  pond  for  Boger's  reeort  and  serves  as  a  diversion  dam  for  an  irrigation  plant  on 
left  bank;  diversion  intermittent,  but  when  used  takes  about  95  second-feet  from 
river.  A  water  wheel  is  used  to  pump  the  water  for  irrigation  and  the  water  that 
paesee  throi^  it  is  returned  to  the  river  above  Cape  Ginning  Co.'s  dam.  About 
1,000  feet  above  the  station  is  a  dam  constructed  for  the  purpose  of  creating  a 
pond  from  which  water  is  pumped  to  the  south  bank  lands.  Only  pumping  plant  or 
diversion  between  station  and  mouth  of  Blanco  River  is  about  250  feet  below 
gage.  The  Fimt  Report  of  the  Board  of  Water  Engineers  for  the  State  of  Texas 
AawB  a  filing  tor  this  plant  for  a  capacity  of  diversion  works  of  3  second-feet  and 
irrigable  area  of  100  acres.  This  report  also  shows  filings  i{i  Hayes  County,  which 
are  believed  to  be  above  the  gage,  of  789  acres  declared  irrigated  by  beneficial 
use  of  1,578  acre-feet  per  annum.  Beckman  dam,  just  below  mouth  of  Blanco 
'Biret^is  used  to  impound  water  for  irrigation.  During  ordinary  stages  in  San 
Maiooe  and  Blanco  rivers  this  dam  backs  water  up  San  Marcos  River,  a  distance 
of  three-quarters  of  a  mile,  but  flood  stages  in  Blanco  River  create  backwater 
at  the  etAtion. 
Rkoulaiion. — Flow  at  station  entirely  regulated  by  dams  above,  the  greatest  effect 
being  that  produced  by  the  power  dam  of  the  San  Marcos  Utilities  Co. ,  in  the  upper 
part  of  San  Marcos,  near  the  springs.  This  dam  backs  water  over  the  springs  that 
form  the  source  of  supply  of  the  river  during  ordinary  stages.  Water  is  stored  at 
dtis  p<xnt  throughout  the  afternoon  and  evening  and  released  during  the  morn- 
ing. Laige  fluctuations  are  also  caused  by  operation  of  water  wheel  at  Cape  Gin- 
ning Co.'s  mill  during  ginning  season. 
AocuxACT. — Stage-discharge  relation  changes  slightly;  rating  curve  is  fsdrly  well 
defined  from  100  to  240  second-feet.  The  periods  of  backwater  from  Blanco 
River  are  of  short  duration,  and  the  constant  flow  of  San  Marcos  River  allows  esti- 
mates of  the  discharge  to  be  made  without  material  reduction  in  accuracy.  Mean 
daily  gage  hei^t  determined  by  averaging  24-hourly  readings  from  recorder 
charts.  Discharge  determined  by  the  indirect  method  for  shifting  control. 
Besults  good  from  March  13  to  September  30,  but  poor  prior  to  that  period.  The 
fhictaating  stage  and  grass  growth  in  the  channel  introdued  large  errors  in  results 
obtaiaed  previoua  to  Match  13. 
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Diteharge  meaturemenU  of  San  Uarcot  River  at  San  Mareot,  Tex. ,  during  tke  year  ending 

Sept.  SO,  1916. 


Date. 

Madaby- 

be£l^t. 

Dis- 
cbarte. 

Date. 

Madaby- 

AX. 

Dis- 
charge. 

Oct.    13 

Thazton  and  Pteoe . . . . 
Gray  and  Pierce. 

r*et. 

2.39 
2.14 
2.10 
1.W 
3.07 
2.00 
1.83 
1.M 

174 
147 
102 
138 

140 
128 
107 

May  11 

30 

» 

34 

June  18 

July     8 

38 

Aii«.  U 

W    I    W«nV 

re*. 
1.83 
1.SS 
3.34 
3.00 
1.98 
1.80 
1.96 
1.8S 

Sec.-tt. 
118 

Not.  30 
Dee.  30 

WflUam  Kaadar. 

do. 

do. 

Grey  and  Tbaxton 

Grey  and  Hank 

131 
1<0 

Xan.   15 

R  7,  Hank ^ 

134 

Feb.  27 
Mar.  13 

Gray  and  Orover '! 

1  ' ,  Hfnlf 

138 
133 

30 

Gray  and  Kessler 

Thaxton  and  Gray 

136 

Apr.    8 

Grey  and  Hank 

113 

MoiB.— Gage  heights  Oet  13  to  Fab.  37  lefer  to  datum  of  staS  gage  1  i  ml  les  above  Ibe  water  stage  noorder. 

Daily  diidtarge,  in  teeond-feet,  of  San  Mareos  River  at  San  ilareoe,  Tex.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 


Oct     Nov.    ^Dee.     Jan. 


Mar. 


Apr.     Hay.    June.    July.    Aug.    Bert. 


1. 
2. 
3. 
4. 
8. 

6. 

7. 
8. 
9. 
10. 

U 
12. 
13. 
14 
16. 

16. 
17. 
18 
19 
30. 

31 
22 
33. 
34. 
23 

26 
27. 
28 
29 
30 
31 


183 
178 
183 
183 
187 

1^ 
171 
171 
187 
160 

167 
171 
17S 
171 
171 

160 
149 
171 
180 
171 

171 
138 
138 
128 
128 

114 
138 
160 
182 
206 
171 


149 
143 
118 
160 
160 

160 
160 
178 
187 
189 

213 
304 
206 

306 
201 

l»t 
184 
182 
175 
164 

160 
169 
175 
182 
138 

164 
201 
182 
160 
1S8 


1»4 
230 
318 
206 

206 

196 
178 
178 
189 
167 

178 
180 
192 
192 

178 

164 
147 
136 
142 
147 

138 
189 
171 
178 
149 

156 
160 
171 
145 
17» 
171 


182 
182 
218 
194 
287 

167 
230 
218 
206 
206 

206 

218 
225 
228 
264 

242 
225 

256 
189 


130 
183 
135 

130 
139 
13Q 
139 
121 

118 
130 
137 
Itt 
133 

136 
138 
138 
133 
133 
134 


136 
138 
ISO 
142 
126 

133 
183 
142 
184 
US 

139 
188 
132 
128 
172 

218 
130 
130 
140 
138 

186 
147 
134 
138 
138 

137 
137 
141 
130 
136 


134 
144 

138 
130 
109 

124 
128 
131 
134 
130 

137 
118 
135 
130 

lao 

129 
135 
137 
127 
184 

138 
144 
143 
138 
134 

133 
130 
138 
133 
133 
137 


133 
125 
135 
141 
137 

137 
136 
130 
135 
130 

143 
136 
134 
U2 
136 

135 
133 
134 

128 
126 

125 
123 
123 
136 
125 

134 
124 
125 
121 
139 


134 
127 
126 
127 
124 

127 
131 
132 
135 
136 

138 
130 
118 
116 
118 

123 
122 

121 
121 
130 

125 
126 
134 
126 
131 

131 

182 
132 
132 
124 
135 


120 
126 
123 

121 
123 

126 
126 

lis 

120 
123 

109 
100 
105 
108 
109 

108 
109 
108 
112 
118 

123 
108 
-109 
108 
115 

in 

137 
184 
138 
U« 
136 


131 
122 
123 

127 
122 

121 
lie 
115 
116 
116 

114 

118 
IIS 
116 
126 

119 
120 
122 
123 
134 

119 
117 
130 
121 
123 

129 
119 
122 
118 
119 


Monthly  discharge  of  San  Marcoi  River  at  San  Mareoi,  Tex.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 


October 

November... 
December.... 
January  1-19 
March  13-31. 

April 

Iby 

June 

July 

August 

September.. 


Discharge  in  second-feet. 


M«»lm«m.  Minimum.     Mean. 


206 
306 
230 
364 
140 
318 
144 
142 
136 
138 
131 


114 
118 
136 
167 
118 
130 
108 
121 
116 
100 
114 


Run-ofl 
(total  in 

aera4Bet). 


164 

10,100 

174 

10,400 

175 

10,800 

215 

8,100 

131 

4,940 

138 

8,2ro 

130 

7.990 

131 

7,S0O 

1« 

7,810 

118 

7,3f» 

121 

7,300 
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SAjr  IIAB008  wcvma.  at  ormn,  txz. 

Location. — Above  highway  bridge  one-fourth  mile  southweat  of  Ottine,  Gonzales 
County,  4  miles  below  mouth  of  Plum  Creek,  10  milea  above  confluence  of  San 
Marcos  and  Guitdalupe  rivers. 

DKAMAec  AKKA. — Indeterminate. 

RnoBM  ATAiLABiA.— June  22,  1916,  to  Septembo'  30, 1016. 

Gaok. — Vertical  staff  in  four  sections  attached  to  trees  on  left  bank  about  200  feet 
above  bridge;  read  by  J.  H.  Kaine.  Gage  used  from  June  22  to  October  12, 
1915  was  a  vertical  staff  under  the  highway  bridge,  but  gage  heights  have  been 
reduced  to  dAtom  of  present  gage  'by  means  of  a  curve  of  relation. 

Dbcharok  inABTrxBifENTS. — MtMle  by  wading  at  shoal  100  feet  below  gage  or  bom 
downstream  side  of  highway  bridge. 

CBAiniiKL  AND  CONTROL. — Bed  composed  of  sand,  rock,  and  gravel;  not  subject  to 
extreme  shift.  Both  banks  high  and  wooded ;  not  overflowed  except  by  extremely 
hi^  WAter.  Channel  straight  above  and  below  the  station  for  150  feet.  During 
big^  stages  in  Guadalupe  River  backwater  destroys  stage-discharge  relation; 
backwater  exists  only  a  few  days  each  year. 

ExTRKMKs  or  DiBCHAHOK. — 1916-16:  Maximum  stage  recorded,  22.2  feet  at  7.30 
p.  m.  May  22, 1916  (discharge,  5,800  second-feet).  Minimum  stage,  1.32  feet  at 
6.30  A.  m.  July  5, 1916  (dischaige,  55  second-feet). 

ICK. — ^None  reported  during  year. 

DiTsssioNs. — Small  amounts  of  water  are  diverted  by  gravity  or  punrping  for  irri- 
pitMn  in  drainage  basin  above  station,  but  only  a  small  part  of  the  total  run-oS 
is  so  used. 

Keoxtiation. — Flow  regulated  to  a  slight  extent  by  tiie  operation  of  a  small  cotton 
gin  a  short  distance  above  station.    The  operation  of  several  small  water-power. 
'    plants  in  the  upper  drainage  basin  near  San  Marcos  and  Martindale  does  not 
materially  affect  the  flow  at  this  station. 

AccusACT. — Stage-discharge  relation  permanent  except  during  a  few  days  when 
backwater  from  Guadalupe  River  occurs.  Gage  read  once  daily  to  hundredths. 
Owing  to  r^fulation  of  the  flow  the  assumption  that  one  daily  gage  reading  gives 
the  mean  for  the  day  causes  errors  in  the  determination.  .  Daily  discharge  ascer- 
tained by  applying  daUy  gage  heights  to  rating  table  except  May  22  and  23  and 
June  30.    Results  fair. 


Dinkarge  wieaturmenU  of  San  Marcos  River  at  Ottine,  Tex.,  during  the  year  ending  Sept. 

SO,  1916. 


DUa. 

Madeby- 

baiS^t. 

Db- 

Date. 

Hade  by— 

Gage 
height. 

Dl»- 
oharge. 

OtL    U 

Fttl. 
2.08 
108 
102 
1.M 
AtS 

.3.10 
5.52 

n.97 
13.31 
1150 
laTD 

a«.-4i. 

fM 

ISO 

184 

155 

664 

400 

883 

722 

5,730 

2,070 

1,830 

1,560 

May  23 
23 
23 
23 

24 

June  20 
July  26 
Aug.    7 
Sept.    « 
30 

Gray  and  Kaaslar 

do. 

do. 

do. 

do. 

do. 

FtH. 
S.85 
A73 
7.73 
7.22 
4.75 
4.66 
1.91 
2.03 
2.00 
1.52 
1.66 

Ti&- 

Xov.  19 
Jib.  U 

Oimrandliim 

R.C.  Thaxton 

1,330 
1,210 

TA.  37 

Gray  and  Ofwer 

O.A.  Oray^ 

Gray  and  Tbaxtoo 

R  J  Hank 

1,060 
738 
69S 

H.y     ; 
33 

R.  C.  Thaxton 

169 

do.., 

Gray  and  Kaasler 

..Ao. 

Gray  and  Hank 

KasslerandLieb 

Victor  Lieb 

182 
179 
80^3 

23 
31 

do. 

dOL 

WilUun  Kessler 

125 
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DaUji  dudiarge,  in  ueundrftU,  of  San  ilarcot  River  at  OUme,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


Dv. 

Oct. 

Nov. 

Dte. 

Jan. 

F.b. 

Mw. 

Apr. 

M.y. 

Jons. 

July. 

Am. 

Sept. 

1 

232 
332 

aoo 

aoo 

183 

aoo 

200 

192 
183 
183 

183 
196 

aoo 

192 

aoo 
aoo 

193 
300 
317 
300 

aoo 

183 

192 

22S 

•    U4 

m 

m 

173 
173 
183 
200 

193 
173 
173 
183 
193 

192 
173 
183 
192 
217 

173 
183 
193 
US 
192 

173 
192 
183 
194 
194 

171 
108 
171 
ISO 
194 

194 

187 
168 
171 
168 

168 
171 
168 
18S 
202 

202 
331 
339 

183 
183 

183 

m 
m 

175 
17S 

183 
183 
175 
175 
183 

183 
183 
175 
194 
194 

175 
183 
175 
175 
164 
171 

187 

m 

202 

321 
190 

176 
176 
171 
171 
171 

168 

m 

170 
164 
168 

170 

171 
160 
164 
175 

663 

664 

187 
185 
178 

m 

187 
190 
383 
244 
340 

331 
304 
US 
200 

US 

190 
188 
Ul 
1» 
181 

175 
17S 
171 
164 
160 

170 
175 
166 
156 
156 

182 
160 
164 
161 
162 

158 
164 
166 
160 

170 
164 
MO 
UO 
UO 

M4 
158 
169 
100 
158 

158 
160 
156 
158 
160 

156 
160 
158 
164 
162 

149 
145 
141 
143 
U2 

149 
130 
156 
158 
158 
160 

133 
2,430 

573 
413 

333 
274 
344 

225 

338 

198 
194 
175 
171 
168 

175 

1,310 

653 

353 

365 

253 
321 
225 
321 
194 

190 
187 
175 
176 
171 

175 
149 
733 
301 
282 

225 
217 
U7 
183 
187 

175 
168 
164 
164 
160 

160 
156 
171 
160 
175 

1,010 

4,390 

1,900 

7S9 

S7S 

473 
373 
365 
340 
205 
278 

240 
317 
313 
SU 
331 

198 
194 
302 
183 
Ul 

303 
171 
168 
194 
190 

187 
183 
168 
168 
160 

152 
156 
130 
136 
133 

UO 

137 
156 
145 
132 

lU 
136 
133 
133 
£5 

i3 
IS 

m 
m 

306 

156 
U3 
156 

US 

130 
126 
164 
136 

133 
136 
206 

255 
187 

317 
164 
175 
313 
156 
145 

865 

r4 

198 
179 
160 

160 
179 

U7 
160 

m 

133 
132 
lU 
U7 
156 

150 
152 
156 
86 
498 

Ul 
118 
213 
198 
198 

149 
130 
149 
137 
137 
175 

137 

a. 

179 

% 

137 

4 

175 

5 

137 

t 

136 

7 

122 

8 

130 

t 

145 

le 

141 

U 

137 

U 

123 

13 

141 

14 

141 

U 

130 

M 

11 1 

17 

104 

18 

83 

» 

100 

ao 

133 

a 

137 

22 

93 

as 

96 

34 

104 

as 

86 

as 

98 

27 

104 

as 

90 

at 

93 

30 

93 

31 

- 

Note.— DIadiarge  Kay  22  and  23  dstennined  from  oiuiant-metcr  mnmranimts  mada  on  tboae  days,  a» 
stag»<U8chai8>  rdallon  was  dlsturlied  by  backwater  from  Ouadalupe  River.  Dtacbarga  June  30  Inter- 
polatad;  reported  gage  height  evidently  erroneoiu. 

Monthly  dMurge  of  San  Mareot  River  at  OtHne,  Tex., for  the  ytar  ending  Sept.  SO,  1916. 


MoDth. 


DIaeharge  In  aeoond-iaet. 


MaTlnnim.  Uinlmam.     Mean. 


Rus-off 
(total  in 
acre-fnt). 


Oetobar 

November 

December 

January 

Febmary 

Maidi..:. 

^::::::::: 

June 

July 

Angost „. 

Saptamber 

The  year. 


233 
317 
339 
664 
331 
170 
3,600 
4,350 
340 
<U 
493 
175 


164 
168 
164 
160 
156 
ISO 
133 
140 
136 
55 
86 
80 


194 
184 
190 
337 
174 
156 
438 
484 
175 
155 
174 
121 


11,906 
10,900 
11,700 
14.000 
10,600 

9,500 
36,100 
29,800 
10,409 

9,530 
10,700 

7,300 


4,3S0 


56 


333 


1<3,I 


SAN  ANTONIO  &IVSR  BASIN. 

SAV  AVTOHIO  BlVSk  AT  SAIT  AaTOaiO,  TXX. 

LocATiOK. — At  Preaa  Street  Bridge,  juat  below  office  of  San  Antonio  Watar  Supply 
Co.,  in  San  Antonio,  Bexar  County,  3  miles  below  San  Antonio  Springs,  the 
source  of  the  river. 

Drainaob  arba. — ^Indetenoinate. 

Rboobm  atailabu.— October  2S,  1014,  to  September  80,  Ul«.  MiMelkaeoa 
diadtaige  meMurementi  won  nutde  from  IMS  to  1906. 
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GiGE.— Vertical  staff  attached  to  upstream  side  of  second  bent  of  bridge  from  rig^t 
bank;  read  by  £.  L.  Wilson.  Gage  used  from  October  23,  1914,  to  February  28, 
1916,  was  a  vertical  staff  gage  attached  to  downstream  side  of  middle  bridge  pier, 
OoDunerce  Street  Bridge;  relation  of  the  datums  of  these  gages  not  known. 

DncaiBGC  loujBUKKiaiNis.— Made  from  downstream  side  of  Maiket  Street  Bridge, 
fint  bridge  above  station. 

CiAxvBL  AMD  coNTBOL. — Channel  straight  for  a  short  distance  above  and  below 
rtation,  but  the  general  course  is  very  crooked.  Bed  composed  of  gravel,  sand, 
and  silt;  aihifts  slightly.  Banks  high  and  clean;  not  subject  to  overflow  except 
dunng  extremely  hig^  stages,  at  which  time  the  river  spreads  over  a  wide  area. 
A  rock  and  gravel  shoal  just  below  the  station,  free  from  vegetation  and  not  sub- 
ject to  extreme  shifting,  serves  as  a  control. 

ExTBiKES  or  SI8CHABOS. — MaximuTn  stage  rocorded  during  year,  9.40  feet  at  10.45 
a.  m.,  Septemb^  25  (discharge,  2,660  second-feet),  determined  from  extension  of 
lating  curve  and  possibly  subject  to  considerable  error;  minimum  stage,  1.30 
ieet  March  15  to  23  (discharge,  72  second-feet). 

1914-1916:  Maximum  stage  recorded,  14.0  feet  at  5.30  p.  m.,  October  23,  1914 
(disdiaige,  4,700  second-feet),  determined  from  extension  of  rating  curve  and 
poseibly  sub ject  to  considerable  error;  mitiimnm  stage,  1.80  feet,Mardi  16  to  23, 
1916  (diachaige,  72  second-feet). 

let.— None  reported  during  year. 

DtTERSiONS. — Considerable  land  is  irrigated  in  San  Antonio  and  vicinity  south  of 
the  city;  quantity  of  water  diverted  not  definitely  known. 

AccDXACT.— Stage-discharge  rolation  was  affected  during  various  periods  from 
October  1,  1915,  to  February  28, 1916,  by  ba(±water  from  a  small  loose  rock  dam; 
OD  February  29  the  gage  was  moved  to  its  present  location,  where  the  rolation  is 
subject  only  to  slight  changes.  Rating  curve  well  defined  for  first  location  and 
well  d^ned  below  850  second- feet  for  present  location.  Gage  read  to  hundredths 
twice  daily.  Daily  discharge  ascertained  by  applying  gage  heights  to  rating 
tables  except  during  periods  when  stage-discharge  relation  was  affected  by  back- 
water. Results  are  good  from  March  1  to  September  30, 1916,  and  fair  prior  to 
that  period.  The  normal  flow  of  San  Antonio  River  comes  from  springs  within 
the  dty  limits,  but  two  tributaries  from  the  north  furnish  considerable  run-off  at 
times  of  heavy  precipitation.  Changes  in  stage  during  low  flow  are  believed  to  be 
doe  to  pumping  from  deep  wells  for  the  city  water  supply  and  the  use  of  artesian 
water  for  irrigation  in  areas  adjacent  to  the  river,  as  it  is  thought  that  the  wells 
draw  from  the  undeiground  resorvoir  that  feeds  the  river  by  springs. 

Ditdurge  meiuuremaU*  of  San  Antonio  River  at  Scm  Antonio,  Tex.,  during  the  year 

ending  Sept.  SO,  1916. 


Dtf*. 

Kadsby- 

^. 

Dto- 
ehvse. 

Date. 

Madaby- 

he^t. 

Dis- 
charge. 

Xw.  11 

[>K.  a 

Anr  and  Pierce 

Tut. 
3.35 
3^35 
Z38 
L43 
1.30 
1.43 
1.43 
1.46 

«3 
83 
85 
73 
8» 
93 
SS 

May  30 
June  33 
July     7 

30 
Auf.  38 
Sept.  35 

ao 

WUUam  Kemler 

do 

Oray  and  Hank 

WnUam  Kenler 

Jut. 
I.  to 

1.S7 
1.38 
1.35 

78 

FII..3S 

K 

Qi»aod  Ororer...!... 

75 
7t 

K«.  N 

Apr.  14 
14 

B 

«ii£Uk«te:::::::: 

do 

R.  0.  Tbaxta 

R.J.Hank i      l.«0 

Wflllam  Kenler Z38 

do 1.4» 

113 
353 
08 

'inn    (InwiltiiilitiiTTnr  11  in  Fnli  Tfl  rnlnr  tn  litiim  nffnin  at  Commeroe  Stieet  Bildfe;  alter  I^b.  25, 
»M«  P(»i5>>Bia  Stnat  Biid(». 
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SURFACE   WATER  SUPPLY,  1916,  PART  VHI. 


Daify  dittitarge,  «n  iemnd-/ta,  of  San  Antonio  River  at  San  Antonio,  Tex.,  for  the  year 

ending  Sept.  30,  1916. 


Day. 

Oct. 

Nov. 

D«o. 

Jtn. 

Feb. 

ICsr. 

Apr. 

V»7- 

Mw». 

My. 

Aug. 

Sept. 

1 

117 
117 
130 
117 
117 

117 
117 

m 

117 
114 

114 
130 
120 
130 
123 

114 
123 
134 
130 
117 

117 
114 
117 
114 

loe 

108 
108 
108 
108 
108 
108 

108 
108 
108 
105 

106 

102 
103 
100 
101 
101 

101 
101 
102 
103 
100 

103 
102 
102 
102 
102 

101 
102 
101 
102 
100 

101 
102 
102 
103 
102 

103 
102 
103 
102 
102 

111 
95 
92 
93 
92 

93 
93 
93 
92 

ts 

93 
92 
92 
95 
93 

92 
92 
92 
92 
93 

92 
93 
93 
93 
93 
93 

93 
92 
04 
90 
94 

92 
95 
95 
98 
99 

93 
99 

90 
91 
93 

92 
92 
93 

92 
96 

95 
92 
92 
93 
92 

92 
93 
92 
93 
99 
91 

90 
90 
90 
92 
92 

92 
90 
90 
82 
82 

82 
83 
83 
83 
83 

S3 

82 
83 

84 
84 

84 
84 
84 
84 
82 

82 
83 
85 
82 

81 
80 
T7 
77 
77 

78 
78 
80 
80 
80 

80 
78 
80 
77 
72 

73 
72 
73 
72 
72 

72 
72 
72 
73 
78 

ra 

73 
73 
73 
73 
73 

520 
161 
103 
96 
96 

95 
96 
05 
95 
95 

•  95 
95 
95 
95 
99 

95 
93 
93 
93 
93 

92 
93 
92 
98 
92 

92 

92 
92 
92 
92 

93 
92 

93 
93 
93 

93 

93 
91 

89 
88 

85 
85 
85 
85 
85 

U 

81 

88 
85 
85 

206 
143 
111 
106 
106 

108 
106 
106 
106 
106 
106 

V» 
106 
106 
UH 
99 

99 
98 
96 
91 
86 

84 
84 
81 
81 
81 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

77 
77 
77 

n 

77 

n 

75 
75 
75 
80 

75 
75 
76 
75 
77 

77 
77 

n 

80 
80 

80 
80 
81 
81 
80 

130 
86 
86 
83 
83 

82 

82 
83 
83 
99 
88 

85 

85 
85 
85 
85 

104 
85 
85 
85 
85 

85 
85 
85 
84 
83 

83 
83 
88 

85 

85 

85 
85 

85 
85 
85 

86 
86 
86 
371 
117 
93 

85 

3 

85 

s   

85 

4 

85 

S 

86 

( 

86 

7 

86 

8 

86 

9 

86 

10 

86 

11 

85 

13 

88 

13 

86 

14 

86 

15 

84 

18 

83 

17 

78 

18 

78 

19 

78 

3D 

78 

31 

78 

32 

78 

33 

78 

34 

78 

2S 

ISO 

3( 

111 

37 

88 

38 

85 

39 

85 

30 

85 

31 

Non.— Diacbaise  detennined  fram  raUng  tablea  Oct.  1-23,  Uu.  8-31,  Apr.  20  to  June,  8  aod  July  18  to 
Sept.  30;  by  indirect  method  (or  shifting  control  during  rest  of  year. 

Monthly  diteharge  of  San  Antonio  River  at  San  Antonio,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 


Discharge  In  aeooDd-ieet. 


Uaxtmum.  MIntmmn.     Mean. 


Ruiwiff 
(total  in 
aoi»*et). 


October... 
Novamlier 
DecemlMT. 
Jannarv,.. 
Februan. 

Uarch 

AnrlL 

Uay 

June 

July 

August. 
-      ami 

The  year. 


131 
108 
111 
96 
92 
81 
620 
206 
106 
130 
371 
850 


106 

uo 

93 

90 
83 
73 
92 
81 
77 
75 
82 
78 


116 

un 

04.4 
92.7 
85.0 
7S.S 

lU 
98.9 
86.2 
81. « 
96.9 

110 


7,130 
6,030 
6,800 
5,700 

4,(00 
6,000 
6,080 
6,130 
6,030 
6,900 
6,650 


850 


72 


95.7 


09,500 
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8AV  FKDBO  OBXEK  AT  8A>  AVTOnO.  TEX. 

LounoN. — At  Gonuneroe  Street  Bridge,  1}  blocks  west  of  coarthouiie  in  San  Antonio, 
Beur  County,  1)  milee  above  mouth  of  Salsamora  and  Martinez  creeks,  1^  miles 
below  San  Pedro  Springs,  source  of  creek,  3  miles  above  confluence  with  San 
AotMiio  River. 

DuKAOB  AXKA. — Indeterminate. 

PoxxiEOS  AVAIIABI.E. — Juljr  20,  1916,  to  September  30, 1916. 

OiGE.— Vertical  staff  attached  to  wall  of  building  No.  713  Commerce  Street,  on 
upitream  side  of  bridge  on  left  bank;  read  by  E.  L.  Wilson. 

IixEABOB  MBABUHBiiENTS. — ^Made  by  wading  near  second  bridge  below  gage. 

CsAjrasL  ANn  OONTBOL. — ^Bed  composed  of  rock,  gravel,  and  mud;  shifting.  Chan- 
nel straight  above  and  below  station.  Both  banks  formed  by  walls  of  buildings. 
City  improvements  have  confined  the  stream  to  a  small  channel  during  low 
and  medium  stages,  but  during  floods  the  streets  are  covered  with  water  for 
Kvenl  blocks.  A  shoal  subject  to  shift,  about  100  feet  below  gage,  serves  as 
contioL 

EiTKKKis  OF  8TAOB. — ^Maximum  stage  recorded  during  year,  6.25  at  7.40  a.  m. 
September  25;  minimum  stage  recorded,  1.60  feet  from  August  10-17  and  20-27. 

Ici.— None  reported  diuring  year. 

DifEBSioNS. — None. 

HncunoN. — ^No  dams,  reservoirs,  or  controlling  works  that  permanently  regulate 
the  flow.  Slight  fluctuations  were  caused  during  year  by  improvement  work 
along  the  channel  above  the  gage. 

iccDucr.— Stage-dischaige  relation  not  permanent.  Rating  curve  not  developod. 
Gage  read  to  hundredths  twice  daily.    Daily  discharge  not  determined. 

Entire  flow  of  San  Pedro  Creek,  except  during  times  of  heavy  precipitation,  is 
fnnuahed  by  San  Pedro  Springs,  and  the  flow  at  this  station  is  believed  to  be  that 
which  reaches  San  Antonio  River.  Martinez  and  Salsamora  Creeks  carry  no 
vster  except  daring  heavy  local  rains  and  have  been  known  to  be  dry  for  several 
ynuB  at  a  time. 

liviBrye  mtaauremenU  of  San  Pedro  Creek  at  San  Antonio,  Tex.,  during  the  year  ending 

Sept.  30,  1916. 


Km. 

Um^rtj— 

be^t. 

Dis- 
charge. 

Date. 

Uadaby- 

^t. 

Dta- 
cbnrge. 

Mrs 

WflHm  Kaitar. 

HinkandLM). 

1.76 
1.73 

«.3 

S«pt.S 

WOltain  Egasier. 

FtH. 
1.W 

««fi 

^iiBl^  gage  height,  in  feel,  of  San  Pedro  Creek  at  San  Antonio,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


D.r. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Bept. 

Day. 

July. 

Aug. 

Sept. 

1 

1.83 
l.«3 
1.82 
L82 
L73 

L«6 
L88 
L81 
L82 
LflO 

L7S 
1.76 
LTD 
1.70 
1.70 

1.70 
t«0 
1.68 
L68 
1.88 

11 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
L60 
1.68 
1.63 
1.60 

1.68 
1.72 
1.70 
1.70 
1.70 

1.70 
L70 
1.70 
L70 
1.70 

21 

2.33 
L63 
1.64 
1.65 
1.71 

Le4 
1.68 
1.64 
1.63 
Z34 
1.78 

1.60 
1.60 
1.60 
1.80 
1.60 

1.60 
1.60 
1.66 

3.86 
1.97 
1.75 

1.70 

i.... 

13    

32 

1.70 

J ;■■■ 

13 

33 

1.70 

1 

M    

24 

1.70 

J ■■■ 

14 

36 

140 

».... 

18 

36 

1.86 

? 

17          .  ... 

27 

1.86 

I 

Ig 

28 

1.86 

• 

18 

28 

1.96 

». 

SO 

1.66 

30 

1.96 

31 
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SURFACE  WAtER  SUPPLY,  1»16,  PAST  VIH. 


KTTBCBS  BIVXB  BASIN. 
traxcxB  sivui  hxax  cnroaiA,  tzx.  - 

Location. — At  snapenBion  highway  bridge  near  Osmtld'e  nmch,  2  milea  east  of  CSnonia, 
Zavalla  County,  8  miles  northeast  of  Crystal  City,  20  miles  above  Winter  Garden 
ranch  dam. 

Drainaob  aua. — ^2,060  square  miles. 

Becords  atahabuc. — July  5, 1915,  to  September  30, 1916. 

Gage. — ^Vertical  staS  in  several  sections,  on  both  banks,  just  below  the  highway 
bridge;  read  by  C.  C.  Oswald. 

DiBCHASGE  MKA.8USEMENT8. — ^Made  by  wadlng  100  feet  below  bridge  or  from  down- 
stream side  of  bridge. 

Channel  and  control. — Bed  composed  of  day  and  gravel;  free  from  vegetation; 
shifts.  Banks  high  and  wooded  and  not  subject  to  overflow.  Channel  straight 
above  and  below  station.  Position  of  control  not  known.  The  stage-discharge 
relation  has  been  seriously  affected  at  times  by  collection  of  logs,  leaves,  and 
brush  below  gage. 

EzTRBMES  OF  DiBCHABOE. — Maximum  stage  recorded  during  year,  18.2  feet  at  7  p.  m. 
August  19  (discharge  not  determined);  minimum  stage,  1.85  feet  from  July  1  to 
July  5  (dischai^',  3.8  second-feet). 

1916-16:  Maximum  stage  recorded,  20.0  feet,  at  6.30  a.  m.  September  19,  1915 
(discharge  not  determined);  minimum  stage,  July  1-5,  1916  (see  preceding 
paragraph). 

Ice. — ^None  reported  during  year. 

DrvERSioNB. — Considerable  water  diverted  above  station  for  irrigation;  amount  not 
known. 

Beoclation. — ^Available  data  indicate  no  regulation  above  station. 

AccuBACT. — Stage-discharge  relation  not  permanent.  Bating  curve  well  defined 
below  200  second-feet.  Gage  read  to  half-tenths  twice  daUy;  gage  heights  subject 
to  error  because  of  careless  observations.  Daily  discharge  ascertained  by  applying 
mean  gage  heights  to  rating  table  except  durii^  periods  for  which  stage-discharge 
relation  was  affected  by  ahiftiiig  ccmtiol.  Discharge  for  high  stages  determined 
from  extension  of  rating  curve,  and  may  be  considerably  in  error.    Beeults  fair. 

Backwater  from  a  dam  40  feet  high,  constructed  about  20  miles  below  station, 
extends  within  2  miles  of  station  when  reservmr  is  full.  A  large  part  of  the  flow 
of  the  river  is  known  to  seep  into  the  bed  just  below  Uvalde,  and  returns  to  the 
surface  just  above  the  station.  The  condition  of  the  underground  waters  may 
have  an  effect  on  this  return  water,  and  thus  help  to  equalize  the  flow. 

DUdiarge  nuasurementi  of  Nuecet  River  near  Citumia,  Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

teS^t. 

D 
obarge. 

Data. 

Kadaby- 

h^t. 

Db- 
charge. 

Oct.    a 
Not.  12 

Tbazton  and  Pierce. .. . 

Gray  and  Pieroe 

R.    C.Thaxton 

.....<Io 

Fta. 

4.36 
XM 
KM 
2.46 

aee.-fl. 
S3.D 
21.  t 
17.8 
17.1 

May  2» 

Time  31 
Aug,  16 

WUUam  Kaaaler 

Fut. 
3.87 
8.82 
2.06 
3. 35 

•S.9 

Ju.     4 
liar.  13 

do 

n  J  n.nK 

7.1 
IB.  3 
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DaSf  ditdutrgt,  in  $eeond-fiet,  of  Nveea  River  near  Cinonia,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


BW. 


1.. 
».. 
«.. 
5- 

t. 

7,. 
I. 

r. 

a.. 


11.. 
a.. 
a... 
u... 
a... 


H.. 

I      n.. 

!        B.. 


a,. 
a.. 
a.. 
».. 

s.. 

X.. 

c 

B.. 
9.. 
».. 

a.. 


St. 

Not. 

D«e. 

Ian. 

I^b. 

•8 

33 

18 

18 

10 

M 

34 

18 

18 

10 

m 

34 

18 

18 

17 

n 

34 

18 

17 

17 

w 

» 

18 

U 

17 

73 

2> 

18 

15 

17 

6S 

3l 

18 

14 

18 

•3 

31 

18 

14 

18 

S» 

31 

IS 

14 

18 

5S 

31 

18 

13 

18 

a 

31 

18 

13 

18 

44 

31 

18 

12 

19 

41 

31 

18 

12 

19 

40 

18 

18 

13 

19 

« 

18 

18 

13 

19 

3S 

18 

18 

13 

19 

3S 

IS 

18 

13 

19 

33 

18 

IB 

14 

19 

31 

30 

1« 

14 

19 

ao 

31 

16 

14 

19 

M 

34 

10 

14 

19 

3$ 

34 

1« 

10 

19 

3S 

34 

le 

14 

19 

34 

34 

16 

13 

19 

34 

34 

» 

13 

19 

33 

34 

10 

14 

19 

33 

3S 

10 

14 

10 

33 

36 

10 

14 

19 

30 

32 

M 

14 

19 

30 

19 

18 

10 

34 

18 

10 

Iftr. 


Apr. 


10 
31 
34 
30 
18 

10 
10 
10 
14 
14 

13 
13 
13 
13 
308 

370 
115 
96 
60 
20 

14 
13 
18 
18 
18 

10 
10 
10 
10 
10 


itoj. 


10 
10 
10 
10 
10 

14 
14 
14 
13 
12 

10 

10 

10 
9.3 
9.3 

14 

20 
18 
12 
9.3 

9.3 
9.3 

730 

430 

202 

IM 

lis 

90 
71 
55 

40 


lone. 


40 
36 
33 
26 
34 

20 
19 

18 
18 
17 

10 
14 
14 
13 
13 

13 

10 

10 
9.3 
8.1 

7.5 
0.1 
0.1 
0.1 
5.3 

5.3 
5.3 
4.5 
4.5 
4.5 


Jnly. 


3.8 
3.8 
3.8 
3.8 
3.8 

4.5 
10 
31 
17 
13 

13 

10 
145 
133 

85 

03 
48 
36 
10 
8.1 

20 

10 

10 
9.3 
9.3 

93 
71 
02 
58 
33 
118 


Aug. 


120 
23 
15 
13 
13 

10 

SO 

17 
8.0 
4.5 

4.6 
4.5 
4.5 
4.5 
4.5 

4.5 

SO 

32 
276 
402 

374 
00 
48 
44 
30 

31 

17 
322 
304 

78 

70 


Sq)t. 


33 
36 
35 
30 

20 
30 
18 
17 
17 

10 
15 
30 
92 

35 

36 
24 
23 
18 
16 

10 
10 
14 
14 
14 

13 

13 
13 
13 
U 


XOTS.— DladiBixe  aaoertalned  by  nae  of  mtlng  table  Feb.  13  to  Sept.  30,  and  by  Indirect  method  tor 
"~  [  eantnri  Oct.  1  to  Feb.  13. 


MoHtMlf  diacharge  of  Nueeei  River  near  Cinonia,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


HoDtb. 


Discharge  in  aecond-ieet. 


Maxi"^n»B.  MiniiTMini      Mean. 


(total  in 
aen-itet). 


Jlenaba 

Oaaba 
liBuaiy.. 
Fttraaiy 

Minn...* 

^;::: 

loiy. 
I 
Ttoyaar. 


90 

35 

18 

18 

19 

19 

370 

734 

40 

145 

403 

93 


30 

18 

10 

12 

10 

14 

U 
9.3 
4.5 
3.8 
4.5 

13 


44.8 
31.8 
17.3 
14.3 
184 
10.0 
47.3 
71.1 
14.3 
37.5 
78.5 
33.7 


734 


3.8 


33.9 


2,750 
1,300 
1,000 

879 
1,000 
1,030 
3,810 
4,370 

845 
3,310 
4,830 
1,350 


24,600 
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SUBFACE  WATEB  SUPPLY,  1916,  PAET  VHI. 


inrzcEa  bivxb  rxak  cotitixa,  tbx. 

Location. — ^At  Hargus  dam,  4  milee  west  of  CotuUa,  Lasalle  County. 

Drainaoe  area. — 5,030  square  miles. 

Recobdb  AVArLABLB.— July  1,  1916,  to  September  30, 1916. 

Gage. — Vertical  staff  attached  to  trees  on  right  bank  just  above  end  of  dam;  read  by 
Irvin  Peoples. 

DiscHABOB  MEASUREMENTS. — Hade  by  Wading  below  dam.  No  focilitiee  for  measure- 
ments at  medium  and  high  stages. 

Channel  and  control. — Bed  composed  of  gravel,  rock,  and  sand;  channel  straight 
above  and  below  station.  Banks  wooded,  medium  in  height,  and  not  subject  to 
overflow.  Long  concrete  dam  just  below  gage  serves  as  a  control;  crest  of  dam 
irregular. 

Extremes  of  discharqb. — 1915-16:  Maximum  stage  recorded,  6.60  feet  August  22, 
1916  (discharge,  23,000  second-feet;  results  obtained  from  extension  of  rating 
curve  and  possibly  subject  to  considerable  error);  no  flow  during  a  large  part  of 
each  year. 

Ice. — None  reported  during  year. 

Diversions. — Large  part  of  ordinary  flow  above  station  pumped  or  diverted  for  irri- 
gation. The  station  is  in  upper  end  of  an  irrigated  section  near  Cotulla.  Two 
large  filings  are  listed  in  the  First  Report  of  the  Board  of  Water  Engineers  for  the 
State  of  TefSas,  in  the  name  of  Winter  Garden  Irrigation  Co.  and  Nueces  Valley 
Irrigation  Co.,  in  ZavaUa  and  Dimmit  counties;  irrigable  area  under  each  system, 
10,000  acres;  capacities  of  diversion  works  of  95.0  and  6.65  second-feet,  respec- 
tively. 

Reoitlation. — Flow  at  station  regulated  by  storage  reservoirs  and  pumping  plants 
above. 

AooURACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  based 
on  low-water  discharge  measurements  and  discharge  computed  by  formula  using 
the  dam  as  a  weir;  possibly  subject  to  considerable  error.  Because  of  the  length 
of  the  dam  (600  feet)  the  station  is  non-sensitiye.  Gage  read  to  hundredths  once 
daily.  Daily  discharge  ascertained  by  applying  gage  height  to  rating  table. 
Results  poor. 

Dvcharge  metuwemerUs  of  Nueces  River  near  CotuUa,   Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

Iwi^t. 

Dia- 
charge. 

Date. 

Hade  by- 

Oase 
height. 

Db- 

Nov.  13 

Orarand  Pierce 

R.  C.  Thaxton 

feet. 

0.16 

-1.00 

.fit 

.60 

1.06 

.0 
671 
722 
1,420 

Apr.  20 
21 
21 

June  20 

R.C.Tbaztoo 

Fed. 
l.IO 
1.10 
1.04 

-.60 

See^t. 

I.SJV 

Jan.     6 

do. 

do. 

1  410 

Apr.  1« 
19 
20 

do. 

do. 

do. 

1  20O 
>.3 

•  Estimated  leakage  under  dam. 

None. — Ueasurementa  on  Apr.  1(^21  made  from  bridge  6  miles  belov  dam:  due  to  pondage  between  the 
two  points,  the  discharge  does  not  represent  the  amount  passing  over  the  dam  at  the  time  the  measure- 
ment was  made.  Stage-discharge  relation  uncertain,  as  the  time  Interval  could  not  be  determined  accu- 
rately. 
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DtHy  diadarge,  in  aeeotid^tet,  qf  Nwtou  River  near  CotxUh,  Ttx.,  for  the  year  ending 

Sept.  SO,  1916. 


D»T. 

Oct. 

Not. 

Jan. 

Apr. 

May. 

Juo«. 

July. 

Aug. 

8«pt. 

, 

107 
107 
127 
147 
107 

107 

67 
67 
67 
67 

67 
67 
67 
44 

44 
44 

337 
147 
147 

337 
8S4 

407 
207 
67 

67 
44 
44 

87 
20 
21 

14 
13 
12 
11 
10 

10 
« 
8 

? 

6 
6 
4 
4 
4 

4 
4 
2 
3 

2 

4 

4 
2 

1 
1 

1 

487 
660 
864 

660 
»7 

207 
147 
147 
107 
107 

67 
87 
44 
44 
22 

14 

7 

7 

287 

1,860 

17,600 
23,000 
18,100 
12,200 
30,300 

18,900 

10,100 

4,620 

957 

762 

1,710 

2,020 

.    a  350 

1,710 

: 

1 



1 

1,180 

i 

1 

752 

I 

1 

407 

267 

« 

' 

147 

♦ 

1,070 
967 

057 

957 

1,070 

07 

|0 

107 

11 

1 

67 

12    

' 

...  . 

67 

a 

87 

;t.  .. 

667 

1) 

<                            1 

2,380 
1  430 

H 

i 1 

i:.   .. 

, 

7J2 

4 
3 
3 
3 
2 

2 
3 
2 
2 

1 

1 

660 

1,210 

.    875 
295 
107 
62 
44 

31 
23 
19 
13 

7 

567 

n 

.  .. 

407 

a....               



267 

207 
147 
107 
67 
44 

22 
22 
14 

22 
367 

267 

147 

a 

! 

67 

s 

! 

67 

» 

67 

J5 

44 

»..,.                      .     . 

^ 

23 

22 

9 

1 

14 

» 

1 

14 

a 

' 1 

Sim, — No  water  flowing  on  days  lor  which  discharge  is  not  given. 
Nor.  3-13,  and  May  6. 


Discharge  Interpolated  Oct.  3, 29-31, 


JfcmMJy  dimAarge  of  Niteeet  River  near  Cotulla,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  In  Mmond-iaet. 

Sun-^ff 
(total  In 
aet».ieet). 

Ma.ximum. 

Minim  tun. 

Mean. 

Octotar       . 

854 
14 

.0 
4 
.0 
.0 
1,210 

1,070 

267 

23,000 

^350 

21 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
7 

14 

133 
4.63 
.00 
.77 
.00 
.00 
112 

.45 
167 
38.3 
4,880 
585 

'•^ 

[]«^»mi>f) 

0 

Janty 

47 

0 

^raay....... .......................................... 

0 

.Vail                  

^660 

ffi!  ■   ; 

JSv::  :;:::::::::;:::.;:::::;::::;:;::::.:::;::::;:::: 

9,940 

Mr 

2,360 

InBMt 

366,000 
31,800 

liflfiwBlMf    

Xhfi  ywr 

23,000 

.0 

448 

325,000 

78391*— WBP  438—17- 


Digitized  by 


Google 


66 


STTKFACE  WATER  SUPPLY,  1916^  PABT  VHI. 


MVEUMM  MPnOL  HXAS  TKBXB  BIVXBS,  TXX. 

Location. — ^At  San  Antonio,  Uvalde  &  Gulf  Railroad  bridge  1  mile  west  of  Kittie, 
2  milee  southeaBt  of  Three  RiverB,  Live  Oak  County,  half  a  mile  below  mouth  of 
Frio  River. 

Dkainaob  area. — 16,600  square  miles. 

Rbcqbdb  available.— July  1,  1915,  to  September  30,  1916. 

Gaob. — Vertical  staff,  attached  to  center  pier  of  railroad  bridge  and  left  bridge  abut- 
ment. 

DiBCHABOE  KEASOBBHSMTS. — ^Mado  by  wading  or  from  higjhway  bridge  half  a  mile 
below  gage. 

Cbannel  and  contbol. — ^Bed  composed  of  adobe  shale;  clean;  does  not  change 
greatly.  Chaanel  straight  above  and  below  station.  Banks  wooded,  high,  and 
not  subject  to  overflow.  Position  of  high-water  control  not  known;  shoal  just 
below  gage  probably  forms  low-water  control. 

EzTHEiiES  or  dibchaboe. — 1915-16:  Maximum  stage  recorded,  30  feet  August  25, 
1916  (discharge,  15,500  second-feet);  no  flow  from  March  16  to  April  5,  1916. 

IcB. — None  reported  during  year. 

DiTBBBioNS.— Considerable  land  irrigated  above  station  but  there  appears  to  be  no 
irrigable  land  immediately  above. 

Bboulation. — Flow  r^ulated  somewhat  by  storage  reservoirs  and  pumping  in  the 
drainage  basin  above,  but  the  effect  is  not  so  pronounced  as  at  the  stations  in  the 
upper  part  of  the  drainage  basin.  Such  water-power  plants  as  exist  in  the  area 
above  the  station  are  propably  small. 

AocuBACT.— Stage-discharge  relation  changes  slightly.  Rating  curve  well  defined 
below  7,000  second-feet.  Gage  read  to  half-tenths  twice  daily;  oftener  when 
fluctuations  of  stage  are  rapid  or  extreme.  Daily  discharge  ascertained  by  apply- 
ing gage  heights  to  rating  table  except  during  periods  for  which  discharge  relation 
is  affected  by  shifting  control. 

Digcharge  meamrementt  of  Nuecet  River  war  Three  Rivers,  Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


DM*. 

llMleby- 

bieiS^t. 

cbarga. 

Date. 

Madoby- 

bel^t. 

Db- 
ebarge. 

Oet.    7 

R.C.Picm 

Ftd. 

3.06 

.67 

.37 

.13 

1.68 

1.S6 

1.40 

1.38 

10.72 

1616 

16.60 

10.38 

16.49 

16.83 

0.0 
•1.2 

•.2 
65.1 
68.1 
39.9 
33.8 

3,340 

3,8S0 

J:!S 

4,400 
4,390 

Apr.  33 
33 
23 
33 

28 
Juiu  17 
A«,.| 

34 
S«pt.36 
30 
27 
27 

WiUlam  KcoBld 

do. 

do. 

do 

do 

do 

B.  J.Hank 

Fal. 

16.84 

14.80 

13.76 

0.19 

6.76 

1.11 

30.42 

30.73 

34.40 

0.68 

0.97 

4.64 

4.11 

atc4t. 

8,910 

8,510 

a,aao 

880 

709 

7.4 

5,900 

6,900 

9,380 

Not.  16 
Im.     6 

any  and  Pltfoa. 

K.  0.  Thaxtm 

Mar.  11 

Apr.  13 

12 

13 

do. 

William  Kaahr 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do 

do. 

18 
30 

Hank  and  Lleb 

Victor  Lieb 

21 
21 
31 
31 

William  Knslet. 

do. 

do. 

do. 

1,010 

1,100 

534 

478 

33 

•  EstlnMt«d. 
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Dmbf  thatharge,  in  tetond-feel,  of  Nueea  River  near  Thru  Riven,  Tex.,  for  the  year 

ending  Sept.  30, 1916. 


Dmr-  Oct.  Not.  Sco.  Jm.  Feb.  Kar.  Apr.  Iby.  Jims.  July.  Aus.  6e|)t. 


1 


790 
645 
814 
444 
303 

1S5 
187 
187 
187 

va 

I7V 

m 

171 

m 

171 


l< 171 

i: 187 

1« 187 

r-  4,830 

S-      4,«70 

a 4,430 

a 1,510 

a W2 

Jl 734 

S. 880 


II. 
12, 

IJ.. 


x.. 

».. 
&.. 
m. 
n  . 


.1 


"1 


508 


1*7 


181 
173 
43 


18 
18 
18 
13 
13 

0.5 
0.5 
8.8 
8.1 
7.4 

0.8 
8.3 
5.6 
5.3 
5.3 

4.8 
4.8 
4.3 
4.3 
3.8 

3.S 
3.8 
8.9 
3.9 
7.4 


3.4 

2.4 
3.3 
X3 
1.7 

1.3 
38 
18 
10 

8.4 

4.8 
3.4 
9.0 
8.1 
8.4 

5.4 
4.0 
3.4 
3.9 

2.4 

2.4 
2.0 
2.0 
1.7 
1.2 

1.3 
3.3 
2.4 
2.0 
2.0 
2.0 


2.0 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
7.3 

10 

12 

7.7 
5.4 
4.0 
3.3 
3.3 

3.2 
2.9 
3.4 
3.4 
3.4 

3.0 
3.0 
8.8 
9.0 
6.4 

6.4 
4.8 
4.3 
4.3 
3.8 
3.3 


3.9 
3.4 
3.0 
3.0 
3.0 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
3.6 
3.2 
1.8 

1.3 
.6 
.6 
.6 
.5 

.4 
.4 

.4 
.2 
.2 

.1 
.1 
.1 
.1 


0.1 
.1 
.1 
1 

1 


1 

1 

1  13,810 


0.0 
.0 
.0 
.0 
.0 

1,180 
3,310 


596 
213 

94 
52 

34 
25 
22 

330 
229 
•4 
221 
1,510 

s,vm 

3,750 

1,400 

556 

437 

306 
373 
538 
392 

232 


188 
132 
536 

743 
358 

310 
107 
81 
51 
48 

43 

37 
32 

28 
36 

24 
24 
23 
33 

22 

82 
31 
22 
68 
229 

528 
1,780 
1,840 
801 
488 
197 


345 
142 
620 
178 
91 

37 
34 
29 
23 
18 

31 

88 
28 
13 
17 

14 
7.7 
4.3 
X4 
2.0 

1.7 
.3.0 
2.3 
1.3 
2.0 

1.0 

460 
536 
368 
532 


586 
486 
398 
181 

1,450 
593 
980 
436 
432 

396 

178 

165 

1,1» 

2,060 

2,000 
920 
691 
536 
329 

"270 
286 
520 
812 
860 


355 

1,060 
831 
636 

2,060 


2,410 
1,990 
1,450 
1,140 
1,510 

1,480 
1,640 
1,240 
1,120 
1,040 

885 

638 
437 
383 

339 

313 

381 

261 

1,430 

3,930 

3,300 
4,090 
5,920 
9,790 
14,000 

9,430 
9,620 
11,900 
10,300 
7,700 
6,220 


6,150 

4,590 
3,880 
3,100 
2,480 

1,950 
1,490 
2,330 
3,060 
3,320 

3,610 
3,470 
3,080 
2,620 
2,200 

1,790 
1,440 
1,280 
1,130 
1,070 

817 
1,300 
1,750 
1,820 
1,880 

1,330 
853 
270 
143 
128 


XoTC— IHacharge  computed  by  Indizect  method  tat  shilUng  control  Oot  1-18  end  May  29  to  Judo  36. 

ll<mthfy  dviduarge  of  Nxuce*  River  near  Thru  Rivers,  Tex.,  for  the  year  ending  Sept.  SO, 

1916. 


Heath. 

Discharge  in  aeoond-teet. 

Rui»>a 
(total  In 
aor»i9et). 

ICaziniuni. 

>4|H|m^m 

Meui. 

Oetobw 

4,830 

181 

38 

12 

3.3 

.1 

3,970 

1,840 

630 

3,080 

14,000 

6,150 

171 

3.4 
1.2 
1.7 
.1 
.0 
.0 
22 
1.0 
165 
361 
128 

848 
21.1 
4.95 
4.31 
1.26 

788"* 

375 

117 

746 
3,710 
2,110 

53,100 

yfWfMlHl 

1.200 

304 

'sniurT.. 

385 

Trtntwy 

72 

jiJiS!?.:::::::::::::::::::::;:::::::::::::;:;:::::::::: 

3 

ipril 

46,900 

ifcT.""....: 

16,900 

1-^ 

6,960 

Jiay 

45,900 

t^.;^ 

238,000 

Siyqcahtr 

136,000 

l^aytar 

14,000 

.0 

732 

535,000 
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SUBFACE   WATER  SUPPLY,  1916,  PART  VHI. 


B1TZCES  BTVXB  AT  CALAIXKB,  TSC. 

Location. — At  the  old  pump  house  for  the  city  of  Goipiis  Christ! ,  half  a  mile  northweet 
of  Calallen,  Nueces  County,  18  miles  west  of  Coipus  Christi,  8  miles  above  Nueces 
Bay,  half  a  mile  above  the  edge  of  tidewater  and  the  breakwater  dam. 

Dbainaoe  area. — 16,700  square  miles. 

Rboobdb  available. — August  12,  1915,  to  September  30, 1916. 

Gage. — Vertical  staff  attached  to  pipe-line  support  of  old  pump  house;  read  by  Henry 
Wagner. 

DiscBAKOE  KEASUKEMENTS. — Made  by  .Wading  at  the  breakwater  or  from  cable  125 
feet  below  gage. 

Ghannxl  and  control. — Bed  composed  of  clay  and  gravel.  Channel  straight  above 
and  below  station.  Left  bank  wooded,  low,  and  bordered  by  levee  constructed 
to  prevent  overflow;  right  bank  wooded,  medium  in  height,  and  not  subject  to 
overflow.  The  breakwater,  which  is  a  loose  rock  fill  half  a  mile  below,  serves  as 
control. 

Extremes  of  dischaboe.^ — 1915-16:  Maxiimim  stage  recorded,  8.38  feet  September 
5,  1916  (discharge,  6,190  second-feet);  minimum  stage,  0.65  foot  March  14  tu 
April  6, 1916  (discharge,  9.0 second-feet). 

Ice.— None  reported  during  year. 

DrvEBSiONB. — Considerable  water  taken  from  river  for  irrigation  immediately  above 
station.  The  city  of  Corpus  Christi  pumps  water  just  below  the  gage  for  municipal 
supply  and  has  made  a  fiUng  with  the  Board  of  Water  Engineers  for  the  State  of 
Texas  for  a  continuous  use  of  0.93  second-foot  and  a  storage  of  675  acre-feet  pw 
annum.  The  pumping  plant  is  between  the  breakwater  and  cable  and  gage,  and 
during  low  stages  corrections  are  made  for  the  amount  pumped  during  current- 
metermeasurements.  A  second  small  pump  for  private  use  installed  between  city 
intake  and  breakwater  is  seldom  operated.  The  quantities  pumped  are  small 
and  do  not  greatly  aSect  the  natural  flow  during  ordinary  stages. 

Regulation. — No  watei^power  plants  of  consequence  above  station. 

AcouEACT. — Stage-discharge  relation  not  permanent  because  of  leakage  through  the 
breakwater  dam.  RaUngcurve  is  fairly  well  defined.  Gage  read  to  hundredths 
twice  daily.  Daily  discharge  ascertained  by  applying  gage  heights  to  rating  table 
except  during  periods  for  which  stage-discharge  relation  is  affected  by  shifting 
control.  Allowance  made  for  rising  and  falling  stages  in  computing  discharge. 
Results  fair. 

Diteharge  metuuremenU  of  Nueces  River  at  Calallen,  Tex. ,  during  the  year  ending  Sept.  SO, 

1916. 


Date. 

Hade  by- 

be^. 

Dls- 
cbaige. 

Date. 

Madeby- 

tt 

Db- 
charfn. 

Oet.   .9 
Nov.  17 
Tan      7 

Orajr  and  Pierce 

K.  C.  Thaxton 

Fed. 

1.37 

.87 

.84 

.65 

3.83 

3.88 

3.93 

3.96 

4.26 

4.30 

4.37 

32.8 

•12 

»8.3 
2,130 
2,  ISO 
2,210 
2,210 
2.400 
2,430 
2,510 

Apr.  U 

June  19 

Aug.  24 

24 

Sept.  28 

WnUam  Eeealer 

.  ..do     

rut. 

3.83 
S.44 
3.11 
Z90 
X82 
3.08 
.70 
4.14 
4.18 
X83 

i.aio 

dc 

do 

do 

i.aao 

Mar.  11 

Apr.    9 
9 
9 

do 

WUllam  Kessler 

do 

do 

1,120 

i.oso 

.do      

498 

do 

3S.« 

g 

.do      

R.J.Hank 

3.190 

10 
10 

do 

do      

do 

William  Kessler 

3,190 
1,220 

10 

do 

•  Renilt  poor :  water  flowing  through  breakwater  dam  on  which  digchai:([e  was  meaiored. 
»  Estimated;  discharge  was  irom  springs,  no  flow  in  ttver  at 


k  tow  mllea  upslnam. 
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DaUjfdiadkarge,  in  $eeond-feet,  of  Nveea  River  at  Calallen,  Tex.,  for  the  year  ending  Sept. 

30,  1916. 


D»r. 


Oct. 


7.. 
».. 
».. 


II.. 

n.. 
u.. 
11. 

K.. 


17.. 
».. 
».. 
X.. 


a.. 

a., 
a.. 
M  . 

s . 

%.. 
v.. 
*.. 
».. 
».. 
a.. 


I  1,330 
1,3M 

I  i.ow 

MO 
804 

Mt 

:  3M 
330 

I  184 
ITS 

US 
US 
148 
138 
137 

130 
130 
130 
3S7 


1,890 
3,430 
1,000 

i.oao 


907 
83$ 
085 

015 

SBO 


Nov. 


514 
333 

188 
117 


Dm. 


Jan. 


Feb. 


Mar. 


Apr. 


9 
8 
8 
8 
8 

8 

IS 

482 

3,100 

3,530 

1,460 
363 
75 
70 
00 

00 
S6 
08 
83 
77 

060 
1,490 
2,310 
2,330 
1,630 

440 

ISO 
73 
77 


Uay. 


77 
77 
74 
72 
320 

084 

75 
73 
73 
70 

70 
50 

41 
33 
31 

27 
24 
23 
23 
20 

17 
15 
13 
13 
U 

11 
11 

11 

1,000 

1,470 

478 


lune. 


385 
330 
1S3 
201 
301 

197 
197 
109 
ISS 
148 

14t 
130 
96 

80 
64 

54 
58 
54 
41 


38 


38 


36 
36 
36 
36 
362 


July. 


309 
414 
782 
934 
490 

504 
934 
847 
932 
783 

078 
490 

706 

804 

1,090 

1,610 

1,890 

1,640 

860 

615 

520 
598 
338 
632 
759 

700 
TOO 
594 
508 
490 
894 


Aug. 


1,280 
1,600 
2,090 
2,450 
2,830 

3,470 
4,140 

4,770 
5,090 
5,090 
5,870 


S«pt. 


1,130 

5,960 

1,970 

6,050 

2,110 

5,980 

1.530 

6,100 

1,240 

6,190 

1,330 

6,110 

1,330 

5,780 

1,330 

5,520 

1,330 

4,930 

1,100 

4,390 

900 

3,U0 

756 

2,480 

810 

2,320 

636 

1,940 

608 

1,900 

370 

1,830 

172 

1,380 

151 

1,080 

105 

776 

313 

550 

550 

958 

990 

1,160 

1,310 

1,390 
1,180 
1,340 

860 
400 


VoTK. — Discliarga  computed  hy  indirect  method  (or  shitting  control  Oct.  4-20,  Not.  I*  to  Feb.  8,  and 
imtio-aa. 

MaiUMijf  diteharge  of  Nueces  River  at  Calallen,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Ogober... 
Dseoilnr. 

1— w 

retnn 
Xirdi 

^- 
hmt... 

Wy- 
AaSDrt 


Discharge  in  second-teet. 


Maximum.    Minimum.      Mean. 


1,430 

514 

54 

19 

24 

33 

!,S30 

,470 

385 

,890 

;,870 

1,190 


6,190 


127 

29 

12 

12 

20 

9 

9 

11 

36 

309 

105 

490 


693 
73.9 
33.9 
16.1 
21.8 
131 

561 

164 

118 

778 
1,890 
2,800 


688 


Run-off 

(total  in 
acre-iaet). 


43,800 

4.340 

3,020 

9W 

1,350 

744 

33,400 

10,100 

7,020 

47,800 

116,000 

167,000 


433,000 


FBIO  BIVZK  SSAH  DXRBT,  TBZ. 

Location. — ^At  International  &  Great  Northern  Railway  bridge  900  feet  below  mouth 

of  Iieooa  River,  4  miles  south  of  Derby,  I^Vio  County. 
DcAiNAOK  ABBA. — 3,500  squaFo  miles. 

Recobds  available. — August  1,  1915,  to  September  30,  1916. 
Gaob. — Votical  staff  attached  to  railway  bridge  pier;  read  by  John  Speed. 
Dbghabsb  mbasubbubnts. — Made  from  railway  bridge  or  by  wading. 
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Channel  and  contbol. — ^Bed  compoBed  of  rock,  sand,  and  gravel;  channel  curved 
above  and  below  station  but  straight  at  gage  for  150  feet.  Banks  wooded,  high, 
and  not  subject  to  overflow.  A  concrete  dam  50  feet  below  gage  serves  as  control 
during  low  and  medium  stages;  position  of  high-water  control  not  known.  Point 
of  zero  flow,  gage  height  0.12  feet. 

ExTBEHBS  OF  DI8CHABOE. — 1915-16:  Maximum  stage  recorded,  13.0  feet  at  10.30 
a.  m.  April  3,  1916  (discharge  not  determined);  no  flow  in  stream  diuiog  seveiml 
long  periods, 

IcB. — None  reported  during  year. 

Diversions. — Small  areas  are  irrigated  by  diversion  and  pumping  at  the  headwaters, 
but  available  information  does  not  show  that  water  is  taken  from  this  stream 
immediately  above  the  station. 

Reoclation. — None  so  far  as  is  known. 

AccuBACT. — Stage-discharge  relation  practically  permanent.  Gage  read  to  hun- 
dredths once  daily;  oftener  during  extreme  fluctuations.  Rating  curve  well 
defined  below  2,200  second-feet.  Daily  discharge  ascertained  by  applying  gage- 
heights  to  rating  table.    Results  fair. 

Diadiarge  meaiuremerUt  of  Frio  River  near  Derby,  Tex.,  during  the  year  ending  Sept.  SO, 

1916. 


Date. 

Madeby- 

M^t. 

Dis- 
charge. 

Date. 

Uade  by- 

Oaee 
bei^t. 

Dis- 
diarge. 

Oct.     3 

R.C.  Pierce... 

Fed. 
0.V) 

.0 
.0 

1,730 

1,110 

Apr.  18 

U 

19 

June  20 

Aug.  28 

1. 0.  TiMixtm 

Fat. 
3.30 
3.99 
1.74 

3te.-fl. 
900 

Nov.  13 

.  ...do 

779 

Usr.  12 

R.  C.  Thaxt<m. . 

do 

WiUUm  Kessler 

206 

Apr.  18 
18 

do 

6.66 
4.40 

.0 

do 

.68 

48.6 

Daily  discharge,  in  second-feet,  of  Frio  River  near  Derby,  Tex.,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

1 

7.2 
6.2 
2.7 
2.7 

833 
3,620 
4,850 
1,220 

215 

78 

37 

20 

15 

11 
6.2 
3.7 
1.1 
.4 
7.2 

3,630 
4520 
1520 

263 

163 

27 
23 

m 

17 
13 

13 
16 
11 
8.1 

6.7 

4.7 
4.7 
3.2 
1.9 

.7 

6.7 
4.2 
2.6 
.7 

81 

25 
7.2 
2.6 
1.6 

370 

2 

121 

3 

49 

4 

25 

5 

16 

6. 

14 

7 

8.1 

8 

4.7 

9 

1.5 

10 

.8 

11.                      

18 

22 
8.7 
6.7 
3.7 

12 

13.                         

14 

IS,          

........ 

60 

16 

21 

17.                    ... 

9  0 

18 

6.2 

19 

223 
229 

60 

24 
6.7 
2.7 
1.9 

12 

ao •. 

187 

44 

765 

2,930 

1490 

363 

182 
96 
60 
34 
23 
12 

74 

63 

168 

231 

132 

46 

21 
12 
8.1 
6.7 
160 
236 

6.7 

21 A. 

3.2 

22 

1.5 

23 

24 

25 

26 

37 

28 ■- 

29 

30 

48 

ao 

31 

NOTB.— No  flow  on  days  for  which  discharge  Is  not  (tiven. 
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IbmUi^diadurge  of  Frio  River  near  Derbff,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Uaith. 


DiMharga  In  seocnd-iMt. 


ii«-riimim    irflnlmmn.      Mesn. 


(total  In 
acie.iMt). 


taanT... 

lat. 

WT 

n 
n»ymr. 


.0 
.0 
.0 
.0 
.0 
4,810 

3,  aw 

•.7 
60 

tts 

370 


0.0 
.0 
.0 
.0 
.0 
.0 
.4 
.0 
.0 
.0 
.0 
.0 


18.3 
.0 
.0 

.0 
.0 

•76 

300 

.47 
6.30 
40.4 
31.0 


l.Ut 
0 
0 

•  s 

0 

40,300 

13,300 

38 

126 

3,480 

1,260 


4,860 


70.4 


67,700 


ntIO  UVXR  AT  TOWUtXTOB,  TZX. 

Location.— At  Frio  River  dam,  about  half  a  mile  northeaat  of  Fowlwton,  I«aaUe 
Ooonty,  1}  miles  below  diveiaon  for  Frio  Lake  stonge  reaervdr,  8  milea  below 
moath  of  Jahuey  Creek. 

DuoiAOB  AREA. — 4,350  square  miles. 

BicosM  AVAILABLE. — July  1, 1916,  to  September  30, 1916. 

Gags.— Vertical  staif  attadied  to  tree  on  right  hank  about  30  feet  above  dam;  read 
by  Joe  McMains. 

ItffiCHAsoK  ifEABTTREMBirra. — Made  by  wading  below  dam  or  from  railroad  bridge 
ibont  a  mile  above. 

i'kannzl  and  control. — Channel  straight  for  some  distance  above  the  station,  but 
dij^tly  curved  below;  banks  about  6  feet  high  and  not  subject  to  overflow;  right 
bank  cultivated;  left  hank  wooded.  Concrete  dam  about  20  feet  below  gage  serves 
as  permanent  control  at  all  stages.    Point  of  zero  flow,  gage  height  —0.05  feet. 

EiTUHKs  OF  DI8CHAROK. — 1916-16:  Maximum  stage  recorded,  3.9  feet  at  6  a.  m., 
April  19, 1916  (discharge,  4,120  second-feet);  no  flow  for  extended  periods. 

Ice.— None  reptvted  during  year. 

DnuiONS.— Some  water  diverted  .for  irrigation  above  station.  A  diveision  for 
the  Frio  Lake  reservoir  is  made  1}  miles  above;  other  diveraons  are  scattered; 
amount  divrated  and  areas  irrigated  not  known.  A  large  part  of  the  irrigated 
land  in  the  drainage  basin  above  the  station  is  watered  by  wells. 

KEGciATioti. — ^Flow  r^ulated  by  the  diversion  into  Frio  Lake  a  short  distance  above 
gage;  extent  of  r^fulation  above  Frio  Lake  diversion  not  known  but  probably 
anall. 

tonucT. — Stage-discharge  relation  practically  permanent.  Gage  read  once  daily 
to  hundredths;  slight  error  may  be  introduced  by  the  assumption  that  one  read- 
ing gives  the  mean  stage  for  the  day.  Rating  curve  well  defined  below  4,600 
Kcood-feet.  Daily  discharge  ascertained  by  applying  the  gage  heights  to  rating 
table.    Results  fair. 


Di<^arge  meoMuremenU  of  Frio  River  at  Fovlerton, 

SO,  1916. 

Tex.,  during  the  year 

ending  Sept. 

Dite. 

Ifadeby- 

^t. 

Dl»- 

cbaix*. 

Pate. 

Madeby- 

hd^ 

Dls- 

0«.    4 

R.C.Phne. 

Fut. 
0.04 

.0 
8,600 

i,m 

776 
667 

May  37 

37 

27 

27 

'     38 

Tone  33 

WUIlam  Kassler. 

....jdo 

net. 

0.70 
.74 
.73 
.66 
.40 
-.74 

*iif- 

.W.14 

Ony  and  Pfan* 

166 

wallam  Kcirier. 

.....do 

do 

do 

do 

•.4S 

8.00 
8.46 
1.63 

1.66 

do 

do 

...   do 

167 
148 
80.0 

iuth 

do. 

•.1 

» 

•Estimated. 
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Daily  ditcAarge,  in  uamd-feet,  of  Frio  River  at  Fou/Urton,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Apr. 

lUf. 

June. 

July. 

An«. 

Sept. 

1 .■ 

19 

14 
1.2 
1.0 

"337' 
2,460 
3,500 

840 
100 
48 
34 
15 

12 
10 
10 
10 
11 

38 

388 

2,460 

3,570 

840 

133 
63 
33 
22 
18 

13 
U 
10 
10 

10 
10 
10 

11 

10 

9.5 
8.9 
8.4 

7.8 
7.3 

6.7 
6.2 
6.6 
6.1 
4.S 

4.0 
3.4 
2.9 
3.4 

1.6 

1.0 

23 

93 

600 

1,440 

640 
176 
84 

iW 

14 
11 
10 
10 
10 

9.0 
9.0 
58 

a 

10 

9.2 
8.4 
7.6 
6.8 
6.0 

6.2 
4.4 
3.6 
2.8 
2.0 

1.0 
.1 
.1 

20 
103 
58 
24 
14 

10 
9.3 
8.5 
7.8 
7.0 

6.3 
5.6 
4.8 
4.1 
3.3 

2.6 
1.8 
1.0 
656 

774 

420 
151 
129 
144 
176 

100 

38 
25 
15 
12 
32 

71 

2 

140 

3...» 

116 

4 



"262    " 

79 
22 
11 
10 
9.2 

8.4 
7.6 
6.8 
6.0 
6.2 

4.4 

3.0 
2.8 
2.0 

68 

36 

S8 

6 

42 

6 ; 

28 

7 

19 

8 

» 

10 

12 

13 

........ 

10 
10 

10 
10 
24 

14 

137 

16 

ft4 

1. ' 

35 

27 

18 

20 

10 

20 

.6 

12 
10 

a 

22 

162 
61 
15 
5.8 
1.8 

.5 

9.3 
8  6 

23 

7  8 

24 

7  0 

26 

6.3 

26 

6  6 

27 

28 

4  1 

S:::::::;:::::;:::::::::::::::::::::::::;::::::::': 

10        97 

2  6 

si 

19 

^ 


NOTB.— No  taw  in  straun  en  days  for  wtahfli  dischai^  Is  not  given.    Diving  the  hl|4i  wat«T  In  the  early 
^  of  April  a  small  channel  was  cut  around  the  left  end  ol  the  dam;  no  flow  overdam  Uay  6-21,  Jime 


. ..    ...MP   vu.  .M........     .M.V  mv..  ^Ma\a   vm    (•■■v  .<«■■.,    mmv  bjw*     vtqb    ^imi,     mtmj    V— *A ,   #  UJJC 

7,  10-23,  July  19-29,  Aug.  6-18,  Sept.  0-12,  and  20-30;  amount  in  by-channel  estimated  from  data  lUr- 
nd«^ 


nlsiied  by'Uie  obsarrer  and  en^'eers. 


Monthly  diecharge  of  Frio  River  at  Fowlerton,  Tex.,  jot  the  year  ending  Sept.  SO,  1916. 


ICcnth. 

• 

Discharge  in  aeoond-ieet. 

Run-off 
(total  in 
acre-leet). 

Mf  T^Tn^^tn 

MlnlmiiTn 

Mean. 

Ootober 

162 
0 
0 

0 

0 

0 

3,570 

1440 

68 

252 

774 

140 

0.0 
.0 
.0 
.0 
.0 
.0 
.0 

1.0 
.0 
.0 

1.0 

2.8 

8.77 
.00 
.00 
.00 
.00 
.00 
500 
106 
7.31 
16.9 
95.9 
31.1 

538 

0 

December. 

0 

January 

0 

February 

0 

Hitrrh . 

0 

Aprfl 

20,800 

6.620 

436 

uSy :.:; :.:....:..... .:.... 

June... 

July 

1,040 
6,000 
1,850 

Angust 

3,670 

.0 

63.4 

46,100 

Digitized  by 


Google 


NtTECES  EIVEE  BASIN. 


73 


FBIO  LAKE  OtTTLKT  KKAX  TOVfLMMTOIK,  TIX. 

Location. — At  Frio  Lake   dam,  2  miles  northeast  of  Fowlerton,  Lasalle  County,  1} 

miles  northeast  of  gaging  station  on  Frio  River. 
I>uzNA0B  ABEA. — Not  measured. 

Rkords  avahablb.— July  1,  1915,  to  September  30,  1916. 
(iiGE.— Vertical  stafi  attached  to  post  on  right  bank  about  100  feet  above  dam;  read 

by  Joe  McMains. 
IiiscHAROB  ifEABUHEMKNTS. — ^Made  by  wading  below  dam  or  from  raiiroad  bridge 

about  a  mile  above  gage. 
Cbannzl  and  control. — Channel  straight  above  iad  below  station  for  some  distance. 

Kght  bank  clean,  cultivated,  about  8  feet  high;  left  bank  ia  wooded  and  is  from 

5  to  8  feet  high;  neither  bank  subject  to  overflow.    Concrete  dam  about  100  feet 

below  gage  serves  as  control  at  all  stages.    Point  of  zero  flow,  height  gage  —0.05 

feet. 
EmxMEs  or  sibchaboe. — 1915-16:  Maximum  stage  recorded,  3.16  feet  from  8.30 

a.  m.  to  10  a.  m.  A|»il  19  (dischaige,  4,070  second- feet);  no  flow  for  extended 

periods. 
Ice.— None  reported  during  year. 

DivusioNS. — Lake  is  osed  for  storage;  capacity  not  known. 
RcGULATioN. — ^Flow  Controlled  at  intake  on  Frio  River,  some  distance  above;  flow 

of  Frio  River  above  this  diversion  probably  not  regulated. 
iccuBACT. — Stage-dischaige  relation  practically  permanent.    Rating  curve  fairly 

well  defined  below  5,000  second-feet.    Gage  read  to  hundredths  once  daily;  one 

daily  gage  reading  may  not  be  a  true  index  of  the  mean  daily  discharge.    Daily 

dischaige  ascertained  by  applying  the  gage  heights  to  the  rating  table.    Results 

fair. 

Frio  Lake  is  a  storage  reservoir  fed  by  a  diversion  from  Mo  River.  The 
diversion  is  made  IJ  miles  above  the  Frio  River  dam  and  the  gaging  station  on 
the  river.  The  water  released  from  the  lake  is  used  tpt  irrigation.  Ttus  station 
is  maintained  in  conjunction  with  that  on  Frio  River  at  Fowlerton  to  show  the 
total  run-off  at  that  point. 

Diirla'ge  meatta-emenU  of  Frio  Lake  outUt  near  Fowlerton,  Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Uadeby- 

a 

Dis- 
charge. 

Data. 

Madeby- 

heldTt. 

Dis- 
charge. 

Dn.    4 

R.C.  TbaxtOD 

Feet. 
0.20 

.0 
1,820 
2,3S0 
4,070 
<>38S 
a  310 

Hay  27 

27 
27 
28 
28 
June  22 
Agu.  26 

WilUam  Kessler 

do 

Feet. 
0.40 
.40 
.30 
.30 
.30 

-.60 
.39 

'"t^ 

S<r.    14 

Gray  and  Pinr: 

01.8 

If.  U 
19 

Willkin  Kwler 

do 

do 

do 

1.86 

2.13 

3.1« 

.88 

.84 

do 

do 

do 

do 

Victor  Lleb 

86.6 

48.8 

48.3 

.0 

M 

do 

78.8 

A  Results  poor;  measuring  sectioa  clogged  with  debris. 
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SUBPACE  WATEB  8UPPLT,  1916,  PABT  VHI. 


Daily  diieharge,  in  teeond-feet,  c/  Frio  Lake  outlet  near  FowUrttm,  Tex.,  for  the  year 

ending  Sept.  30,  1916. 


D«y. 

Oct. 

Apr. 

lUy. 

lone. 

July. 

Ang. 

Sept. 

1 

41 

28 
U 
10 
8.8 

4.7 
3.2 
1.6 

■   "i'i' 

1,(80 
3,380 

912 
80 
38 
29 
11 

8.9 

0i4 

8.8 
4.0 

4.7 
5.4 

3.2 
1.6 

5.4 
4.0 
1.6 

17 
36 
41 
t.6 

6.4 

4.0 
1.6 

39 

2 

101 

8.... 

TV 

4 

41 

23 

8 

23 

7 

11 

8 .•... 

8.2 

• .  . 

17 
4.7 

2.0 

3.2 

10 

.8 

11.... 

12 

5.4 

4.7 
4.0 
8.2 

13 

3.3 

14 

70 

U 

6.8 

SI 

11 
6.8 
3.2 
1.8 

"iio" 

730 

370 
lU 

61 

86 
113 

85 

23 
7.5 
3.1 
3.4 

11 

41 

11 

210 

2,010 

2950 

870 

123 
41 
35 
17 
14 

8.9 
9.8 
1.8 

.8 
.'8 

11 

17 

t.6 

6.8 

19 

S.4 

2.0 

70 
58 
32 
20 
10 

7.5 
5.4 
3.8 
2.4 

.8 

2.4 

21 

22 

i's 

29 

420 

1,180 

500 
123 
41 

32 
17 

8.2 

23 

3« 

2S 

27 

28 

JO. 

11 
61 

81 

Note.— No  flow  on  days  for  which  discbarge  is  not  given. 


ManMy  Recharge  of  Frio  Lake  outlet  near  Fowlerton,  Tex.,  for  the  year  ending  Sept.  30, 

1916. 


Uonth. 


Discharge  in  seoond-ieet. 


Mi^Tffniifn    Uinimum.      Mean. 


RnoHiff 

(totalln 
acre-feet). 


October.... 
November. 
December.. 

lanoary 

February... 
March 

June 

July 

August 

Sepiemlwr. 


The  year. 


70 

0 

0 

0 

0 

0 

3,380 

1,160 

17 

61 

730 

101 


3,380 


lai 

.0 
.0 
.0 
.0 
.0 
426 
79.0 
1.16 
4.(2 
88.6 
15.5 


sao 


631 

0 

0 

0 

0 

0 

35,300 

4,880 

8« 

303 

4,320 


36,300 
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BIO  OBANBB  BASIN. 
SIO  OBAimZ  AT  XKBtJSO,  H.  XEX. 

LocuiON. — Near  sec.  27,  T.  23  N.,  R.  9  E.,  100  feet  below  the  Santa  Barbara  Tie  4 
Pole  Co.'b  bridge,  a  few  hundred  feet  below  the  Denver  &  Rio  Grande  Railroad 
eating  house  at  Embudo,  a  short  distance  above  mouth  of  the  box  canyon,  in 
the  southeastern  part  of  Rio  Arriba  County.  Nearest  tributary,  Embudo  Creek, 
joins  the  Rio  Grande  about  3  miles  above  station. 

DiAHAGi  ABBA. — Approximately  10,100  square  mUes. 

Rkords  avahablk.— December  21,  1888,  to  December  31,  1903;  September  8, 1912, 
to  September  30, 1916. 

Gaqi. — Fries  water-stage  recorder  on  right  bank.  PV)m  January  1  to  February  28, 
1889,  an  inclined  staff  gage  was  maintained  1  mile  above  Embudo,  but  it  was 
moyed  to  a  point  1,500  feet  above  the  Santa  Barbara  Tie  &  Pole  Co.'s  bridge 
March  1,  1889,  and  used  until  December  31,  1903;  relation  of  datum  of  these 
gagee  unknown,  but  the  datum  remained  unchanged  from  March  1,  1889,  to  De- 
cember 31,  1903.  A  Friez  water-stage  recorder,  referred  to  a  new  datum,  was 
installed  September  8,  1912,  on  the  downstream  side  of  the  Santa  Barbara  Tie  & 
Pole  Co.'s  bridge  pier  and  this  gage  was  operated  until  June  20,  1914,  when  it 
was  moved  to  the  present  site;  datum  unchanged  since  station  was  reestablished 
in  1912. 

DtsTHABOB  MKASUBKMEMT8. — ^Made  by  wading  or  from  cable  just  below  gage. 

■"ha-snel  and  control. — Bed  composed  of  rock,  gravel,  and  sand ;  shifts  at  extremely 
high  stages.  Banks  high  and  not  subject  to  overflow.  A  shoal  just  below  sta- 
tion serves  as  a  control. 

Ettrekks  of  DI8CRABOE. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
9.9  feet  at  6  a.  m.  May  13  (discharge,  16,000  second-feet);  minimum  stage,  2.28  feet 
at  2  p.  m.  October  14  (discharge,  393  second-feet). 

18SS-1903;  1912-1915:  Maximum  stage  recorded,  15.8  feet  June  19,  1903  (dis- 
charge, 15,900  second-feet);  minimum  stage  recorded,  6.6  feet  Jtine  13,  1899 
(diflchaige,  65  second-feet). 

Ici.— Stage-discharge  relation  not  seriously  affected  by  ice. 

DiVEBsiONS. — Considerable  water  diverted  for  irrigation  above  station.  Between 
the  Colorado-New  Mexico  State  line  and  Embudo  the  river  flows  through  a 
ooyon  and  water  is  diverted  for  irrigation  only  in  the  small  areas  of  bottom 
lands  bordering  the  stream.  Above  the  State  line  and  along  the  tributaries 
entering  the  Rio  Grande  in  the  canyon  large  areas  of  land  are  irrigated  by 
diveraions. 

SioinjiTioN. — ^The  operation  of  storage  reservoirs  in  Colorado  affect  the  discharge 
to  alight  extent. 

AocvRACT. — Stage-discharge  relation  practically  permanent,  except  for  one  tem- 
porary change;  not  affected  by  ice  during  year.  Rating  curve  well  defined  be- 
tween  400  and  7,000  second-feet.  Operation  of  water-stage  recorder  satisfactory. 
Daily  discharge  ascertained  by  applying  to  rating  table  mean  daily  gage  height 
detemoned  from  inspection  of  gage-height  graph  except  during  period  for  which 
stage-discharge  relation  is  affected  by  shifting  control.    Results  excellent. 

Diirharge  measurement*  of  Rio  Grande  at  Emhudo,  N.  Mac.,  during  the  year  ending  Sept. 

SO,  1916. 
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DaHv  ditAarge,  m  iteond-feet,  of  Rio  Orande  at  Embudo,  N.  Ma.,  for  Qu  ^/ear  ending 

Sept.  SO,  1916. 


D»y. 

Oct. 

Nov. 

Dte. 

Jaa. 

Feb. 

Mw. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Bept. 

1 

««0 
614 
814 
«00 
5M 

£78 
S51 

sa3 

487 
47S 

447 
434 
407 
3W 
410 

424 
436 
435 

436 

451 

460 
447 
443 
43B 
434 

428 
456 

467 
471 
47B 
483 

483 
4TB 
471 
4TB 
4S7 

475 
479 
463 
433 
434 

443 
428 
435 
444 
453 

461 
469 
478 
487 
4B6 

635 
«0» 

eao 

785 
735 

636 
573 
633 
456 
414 

407 
535 

531 
539 
583 

614 
586 
696 
583 

673 

560 
535 
515 
491 
531 

527 
443 
424 
447 
447 

438 
443 
455 

471 
467 

451 
471 
439 
376 
487 
487 

479 
467 
459 
471 
483 

483 

475 
467 
487 
603 

607 
603 

407 
4S9 
479 

495 
499 
515 
811 
Ml 

543 
611 
607 
527 
523 

623 
615 
619 
531 
6» 
471 

495 
639 
627 
533 
<U 

511 
523 
665 
568 
568 

578 
622 
•40 
622 

esB 

870 

sm 

•75 
•96 
706 

715 
730 
740 
7*7 

789 
789 
778 
745 

740 
•86 
•60 
•85 
710 

•80 
676 
706 
730 
750 

789 
833 
901 
994 
1,010 

1,050 
1,140 
I.ltO 
1,100 

i^sao 

1,440 
1,680 
1880 
1,800 
1,700 

1,540 
1,380 
1S40 
1S40 
1(40 
1,«I0 

1,340 
1  380 
1,340 
1,430 
1,370 

1,800 
1,340 
1  180 
1,0U 
1,070 

1,180 
1,140 
1,130 
1,180 
1,880 

1,380 
1400 
l,«d0 
1040 
1,560 

1,630 
1,040 
1880 
1,800 
3,110 

3,470 
8,770 
8,150 
3,370 
3,970 

4,360 
4  080 
3,480 

3  090 
3,820 

3,000 

4  080 
5,780 
8,620 

12,000 

13,900 
16,200 
16,400 
13,800 
12,300 

10,800 
•,700 
<840 
4^780 
4.180 

4,050 
8,810 
8,320 
2,990 
3,040 

8,000 
3,000 
8,010 
3,840 
^780 
3,790 

3,770 
3,750 
3,710 
3,6«0 
^•BO 

3,900 
3,080 
2,840 
2,710 
2,090 

3,100 
8,620 
3,«30 
4,  IX 
3,970 

8,770 
3,  too 
3,600 
8,-70 

s,cn 

8,670 
3,620 
3,300 

?710 

3,800 
1,010 
1800 

i;400 

1,330 
1,940 
1,170 
1,140 
1,100 

1,080 

1,000 

940 

881 

865 

800 
800 

800 

970 

1,140 

1,170 
1280 
1,480 
1380 
1,(30 

1,140 

1,000 

940 

866 

818 

781 
741 
707 
670 
096 
746 

745 

883 

1,8I0 

1,750 

3,  KB 

3,470 
3,300 
2,360 
2,470 
2,650 

^880 
3,250 
^140 
1,840 
1,780 

1,800 
3,040 
1,990 
I  940 
1,8B0 

1,780 
1,520 
1,440 
1,400 
1,300 

1,140 
1030 
•TO 
910 
882 
855 

800 

s 

740 

s 

725 

4 

730 

i 

715 

S 

705 

7 

6SS 

8 

655 

g 

•45 

10 

645 

U 

•45 

12. 

645 

13 

745 

14 

882 

15 

883 

10 

856 

17 

838 

18 

773 

U 

730 

30 

006 

Jl 

•70 

32 

•45 

23 

645 

34 

•45 

3S 

622 

38 

600 

37 

578 

28 

5«4 

29 

564 

ao 

564 

81 

NOTB.— Discharge  interpolated  Nov.  14-19:  Inly  25-38; 
to  Meaae  of  atoced  water  In  Colorado.    Dlsdittse  oompai 


„Iiel^ttnotavaIlsble.   Klae  Nov.  31-38  due 
by  Indlraot  metliod  for  shifting  oontro)  Ifar. 


31  to  Hay  17. 

Monthly  dxtdutrge  of  Rio  Orande  at  Embudo,  N.  Mex.,for  the  yfccr  ending  Sept.  SO,  1916. 


Montli. 


Discbarge  in  seoond-toet. 


VfirfTnnm      Ifl^jmntifi 


Kean. 


Boi>.off 
(totalis 
aere4eet). 


October 

Nonmber 

Daoember. 

lanuary 

February 

March 

Aprfl 

May 

June , 

Inly , 

Angnst 

September 

The  year. 


785 

•14 

811 

789 

1,800 

3,970 

15,400 

4,120 

1,480 

3,<60 

883 


414 
S7t 
469 
496 

860 

1,000 

3,780 

1,400 

•70 

745 

604 


483 
504 
498 

SOB 

•43 

1,099 

1,^80 

3,000 

997 

1,<80 


38,000 

90,000 

S0,«00 

81  300 

37,000 

«7,000 

100,000 

371,000 

170,000 

«,800 

103.000 

41,300 


15,400 


370 


1,080,000 


SIO  OBAirSX  WUM  «A>  HAKOIAL,  M.  MSX. 

liOCATiON.— In  aec.  19,  T.  7  S.,  R.  1 W.,  at  the  Atchison,  Topeka  &  Santa  Fe  Railway 
bridge,  1  mile  south  of  San  Marcial.  No  important  tributaries  enter  in  the  imme- 
diate vicinity  of  the  station. 

Dbainaox  area. — Not  measured. 

Rbookdh  avaiuablk.— January  29, 1896,  to  September  30, 1916. 
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Gagb. — ^Inclined  itaf!  eBtablished  January  29,  1805,  and  destroyed  by  flood  in  1896. 
Wire  gag«  eetablished  in  its  place  at  same  datum .  This  tt-ae  eoon  abandoned  and 
gtge  heights  have  dnce  been  obtained  by  meaeurinir  *^^  *■  graduated  rod  from 
the  bridge  deck  to  the  water  surface.    Gage  datum  unchanged . 

DncaAKOK  iiKAsnsKMKNTa. — Made  from  the  bridge. 

Chaxnki.  aho  conthoi.. — Sandy  and  very  shifting;  broken  by  several  bridge  piers. 
No  infonoation  on  cantrol  section. 

EmiKMBa  OF  oiscHAROB. — Maximum  mean  daily  discharge  during  year,  15,100 
Beoond-feet  on  May  14;  minimum  mean  daily  discharge,  125  secund-feet  on  Octo- 
ber 4,  1895-1916:  Maximum  mean  daily  disrharge,  33,000  second-feet  on  October 
U,  1904;  minimum  mean  daily  discharge,  no  flow  for  several  peiioda. 

PrrRKSioNn. — Considerable  water  diverted  for  irrigation  above  station. 

-VccnRACT. — Stage-discharge  relation  not  permanent;  not  affected  by  ice.    Owing  to 
the  ahifttng  control,  detorminationB  of  daily  discbaige  are  based  almost  entirely 
on  frequent  cnnent-meter  measurements. 
CooFKHATioN. — Reoords  furnished  by  United  States  Reclamation  Service,  and 
reduced  to  three  significant  figures  by  the  United  States  Geological  Survey. 

DimAarge  wuMurtmmU  of  Rio  Grande  near  San  Mareial,  N.  Mex.,  during  the  year  ending 

Sept.  SO,  1916. 


(Ibda  by  King  and  KkbtUn.] 

Date. 

^. 

Dis- 
ofaarsa. 

Date. 

he^t. 

Dis- 
oiiaige. 

Date. 

Que 
height. 

Dis- 
charge. 

Meet. 

*'-& 

rtet. 

Sec-ft. 

Fut. 

aee.-ft. 

Oct.      3 ----- 

ILS 

Feb.    3 

11.4 

(83 

Jane   6 

1X5 

3,810 

6 

lai 

803 

6 

11.7 

871 

9 

13L7 

4,110 

9 

10.1 

235 

9 

11.7 

622 

12 

1X6 

3.730 

13 

lai 

2W 

12 

11.8 

908 

15 

13.0 

4.110 

15. 

10l3 

318 

U 

11.9 

850 

18 

1X8 

3,790 

18. 

lai 

234 

18 

11.9 

961 

JJ 

1X5 

3,300 

n 

lao 

174 

31 

13.0 

979 

24 

1X5 

X940 

M 

(l9 

212 

24 

I3L1 

1,130 

27 

1X0 

2,270 

«7 

lai 

168 

39 

ULO 

790 

30 

11.9 

1,450 

ao 

lai 

ue 

Mar.    3 

12.3 

1,170 

July     3 

11.3 

044 

Sot.   » 

U.'l 

214 

6 

11.8 

746 

6 

11.8 

544 

• 

laA 

390 

9 

IZl 

1,060 

9 

11.8 

376 

t 

ni7 

181 

12 

12.0 

1,080 

12 

11.4 

614 

la. 

M.7 

433 

U 

1Z6 

1,980 

18 

11.7 

784 

!». 

10l7 

345 

18 

13.9 

2,800 

18 

11.8 

1,070 

18. 

las 

389 

31 

13.1 

3,240 

21 

1X0 

1,370 

a 

las 

367 

34 

14.3 

7,110 

24 

11.5 

783 

35 

II.0 

468 

37 

13.0 

4,470 

27 

11.8 

989 

as 

U.4 

734 

Atw.    4 

13.7 

3,130 

81 

1X1 

1,260 

Dm.     4- 

ILl 

821 

7 

13.4 

4,580 

Aug.    8 

11.4 

1,480 

7 

11.4 

6«3 

10 

13.0 

2,730 

6 

11.6 

1,410 

M). 

11.  s 

683 

18 

12.8 

2,660 

9 

1X2 

3,400 

13 

11.  s 

722 

16 

13.0 

3,610 

•    12 

11.8 

1,870 

U 

11.4 

566 

19 

13.2 

4,120 

16 

11.9 

1,660 

19 

11.6 

707 

32 

13.0 

4,210 

18 

1X4 

2,810 

32 

11.1 

459 

35 

13.1 

4.040 

23 

1X4 

3;  300 

K 

ILl 

448 

38 

13.9 

4,9S0 

26 

11.8 

1,510 

38 

11.  ( 

466 

May     1 

14.2 

8.210 

29 

11.7 

974 

n 

11.7 

684 

4 

13.6 

6,630 

31 

11.6 

925 

ta.  »:;: 

11.3 

427 

7 

13.3 

5,220 

Sept.  3 

11.3 

600 

« 

11.4 

495 

10 

14.1 

8,960 

6 

11.4 

472 

• 

11.4 

564 

14 

15.2 

«  15,400 

9 

ILS 

294 

tt 

1L6 

539 

16 

14.6 

13,100 

12 

11.6 

526 

15 

11.8 

764 

19 

13.4 

8,400 

18 

11.4 

248 

18 

11.7 

777 

22 

13.3 

6,710 

18 

11.4 

247 

31 

13.3 

1,670 

25 

IZS 

5,13(r 

21 

1L6 

300 

M 1 

11.8 

1,010 

28 

13.9 

5,920 

34 

1L4 

243 

5::. 

11.8 

769 

31 

12.8 

5,020 

27 

11.2 

179 

" 1 

11.6 

773 

June    3 

1X7 

4,700 

30 

11.3 

173 

•  Estimated;  meter  lost  in  observations. 
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Dailp  discharge,  in  second-feel,  of  Rio  Grande  near  San  Mardal,  N.  Utx.,foT  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oot. 

Nov. 

Dec. 

850 
575 
550 
525 
£25 

505 
665 

650 
680 
895 

690 
730 
70O 
825 
560 

S30 
600 
600 
670 
685 

635 
440 
450 
435 
425 

446 

445 
440 
575 
575 
685 

Jan. 

Fob. 

Uar. 

Apr. 

May. 

8,320 
7,640 
7,420 
6,610 
4,830 

4,400 
6,040 
6,400 
8,120 
9,140 

10,000 
11,600 
14,300 
15,100 
14,400 

13,300 
12,800 
10,300 
8,210 
5,020 

8,730 
6,720 
S,760 
6,610 
4,830 

5,000 
5,760 
5,920 
6,090 
5,660 
5,030 

June. 

4,700 
4,860 
4,700 
3,830 
4,310 

3,810 
4,000 
3,030 
3,980 
3,480 

3,300 
3,880 
3,540 
3,820 
4,160 

4,100 
3,660 
3,730 
3,380 
3,460 

3,300 
3,350 
3,060 
2,940 

2,880 

2,740 
2,200 
1,970 
1,600 
1,370 

July. 

Aug. 

1,180 

1,430 
1,390 
1,500 

1,510 
3,210 
2,360 
2,460 
3,340 

1,940 
1,800 
1,540 
1,630 
1,580 

1,460 
2.640 
2,000 
1.960 
1,910 

1,930 

295 

1,680 

'1,600 

1,580 

1,430 
1,230 
955 
900 
700 
925 

Sept. 

1 

365 
325 
240 
125 
300 

305 
155 
Z% 
225 
230 

235 
240 
205 
190 
220 

225 
230 
235 

173 
175 

205 
240 
215 
155 
155 

leo 

165 
160 
160 
155 
155 

16S 
195 
214 
250 
285 

290 
255 

365 
280 
300 

350 
430 
375 
345 
315 

345 
365 
370 

380 
376 

365 
390 
415 
440 
465 

500 
565 

735 
715 
695 

620 
565 
430 
460 
495 

530 
630 
566 
566 
530 

516 
540 
615 
620 
765 

700 

775 

745 

1,200 

1,330 

1,670 
1,570 
1,060 
1,010 
960 

830 
770 
890 
830 
710 
715 

630 
630 
580 
630 
680 

820 
740 
656 
620 
590 

710 
910 
855 
750 
800 

845 
990 
980 
030 
1,030 

980 

980 

1,030 

1,130 

070 

890 
806 
800 
790 

980 

1,040 

1,170 

980 

830 

750 

855 

910 

1,080 

1,120 

1,040 
1,140 
1,830 
2,260 
l!980 

2,200 
3,320 
3,700 
2,800 
3,030 

3,240 
4,120 
5,000 
7,110 
S,790 

5,620 
4,360 
4,100 
3,840 
3,660 
4,200 

4,480 
3,680 
3,140 
3,140 
3,140 

3,910 
4,800 
3,480 
2,940 
2,730 

2,730 
2,500 
2,580 
3,820 
3,800 

3,810 
3,100 
3,480 
4,240 
4,300 

4,230 
4.230 
4,220 
3,830 
4,080 

4,270 
4,780 
4,880- 
6,580 
8,310 

1,160 

1,030 

902 

769 

678 

M4 

488 
432 

375 
375 

578 
678 
424 
694 

784 

352 
640 
928 
849 
1,070 

1,370 

1,140 

841 

783 

783 

766 
913 
612 
459 
406 
1,430 

760 

2 

6.S5 

3 

600 

4 

520 

5 

445 

6 

470 

7. 

290 

8 

330 

9 

285 

10 

2916 

11 

290 

12.  . 

625 

13 

230 

14 

215 

15 

195 

16 

250 

17 

360 

18 

250 

19 

305 

20 

345 

21 

255 

22 

270 

23 

255 

24..... 

» 

26 

27 

28 

230 
210 

210 
180 
19) 

29 

30 

31 

175 
175 

Monthly  discharge  of  RioGrande  near  San  Mardal,  N.  Mex.,  for  theyear  ending  Sept.  SO, 

1916. 


Honth. 


Dlschnrge  In  aecond-tMt. 


Haxlmum.   Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


October 

November. 

December 

January 

Febnuury 

March 

Apnl 

May 

June 

July 

August 

September 

Theyear. 


365 

735 

730 

1,670 

1,120 

7,110 

8,210 

15,100 

4,880 

1,420 

2,540 

760 


16,100 


12S 
166 
42S 
430 

680 

760 

2,600 

4,400 

1,370 

352 

296 

175 


313 

381 

67» 

777 

818 

2,670 

3,930 

7,930 

3,460 

743 

1,S90 

325 


126 


1,960 


13,000 
22,700 
35,400 
47,800 

47,100 
164,000 
334,000 
488,000 
206,000 
45,700 
97,800 
19,400 


1,420,000 
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BIO  ORAITOE  AT  BAOLI  PASS,  TXX. 

LocinoK. — BmU  a  mile  above  the  highway  bridge  between  Eagle  PasB,  Tex.,  and 

Ciudad  Porfirio  Diaz,  Mexico. 
Dkjunaok  ajwa. — Not  measured. 

Recorim  avah^blb.— May  1, 1900,  to  April  30, 1816,  when  stotion  was  discontinued. 
GiGK.— Votical  and  inclined  staff. 
DncHABOB  MBASUREMBNTB. — Made  from  cable. 
Cbannki.. — Extremely  shifting ;  banks  subject  to  large  amount  of  overflow,  beginning 

•t  stage  of  22  feet. 
EinsMBS  OF  DiscHAROB. — Maximum  stage  recorded  during  year,  6.5  feet  in  after- 

noaa  of  October  3  (discharge,  15,980  second-feet  for  mean  daily  gage  height  pi 

S.25  feet);  minimum  stage  recorded,  1.6  feet  February  27-29  (discharge,  2,130 

second-feet). 
1900-1916:  Maximum  stage  recorded,  34.6  feet  at  midnight  June  29, 1905  (mean 

daily  discharge  June  30,  1905,  238,300  second-feet);  minimnnn  mean  daily  dis- 

dtaife,  1,030  second-feet,  April  15,  1913. 
DrTKRsioNS. — ^No  information. 
AccrsAcr. — Owing  to  the  nhifting  control,  estimates  of  daily  discharge  are  based 

ahnost  entirely  on  frequent  cunent-meter  measurements.     ^ 
CoontRATiON. — Station  maintained  and  records  furnished  by  the  Commission  for  the 

Equitable  Distribution  of  the  waters  of  the  Rio  Grande. 

Dinkarge  meanuremenU  of  Rio  Orande  at  Eagle  Past,  Tex.,  during  the  year  ending  Sept. 

SO,  1916. 

IMsds  by  L.  C.  GUIbm  and  C.  F.  Canon.] 


DMe. 

M^t. 

IM»- 

charge. 

Date. 

Oaie 
beli^t. 

Dis- 
cbarge. 

Date. 

A 

Dis- 

charga. 

Get.    « 

Fed. 
4.8 
1.0 
X9 
2.8 
3.6 
3.6 
3.6 
3.6 
14 
%i 

rt 

i.t 
a.2 

xo 
a.0 
a.0 
xo 
xo 
xo 
xo 

XI 

aee.^l. 
7,197 
4,898 

4,(I6« 
4,186 
3,720 
3,678 
3,618 
3,461 
3,393 
3,390 
3,371 
3,287 
3,159 
3.1130 

2,m 

2,,H82 
2,',JS3 
2,<«l 
2,OT 
2,860 
2,832 

Dec.  20 

X2 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 

xo 

XO 
1.9 
1.8 
1.8 
L7 
1.7 
1.6 
1.6 
l.« 

2,e27 
2,807 
2,668 
2,638 
2,479 
X492 
2,643 

xsee 

2,631 
2,495 
2,381 
2,458 
2,316 
2,283 
2,295 
2,378 
2,146 
2,171 
2,147 
2,137 
2,139 

Mar.    3 

Fetl. 
X5 
X4 
X6 
X6 
X5 
XS 
X8 
X5 
X4 
X4 
X35 
X45 
X4 
X6 
X45 
X45 
X35 
XO 
1.7 
1.6 

See.^t. 
3,163 

1« 

23 

6 

3,134 

18 

31 

9 

3,228 

a 

Jan.     4 

12 

3,173 

M 

8 

U 

3,160 

s 

18 

18 

3,163 

a 

15 

21 

3  144 

Her.  1  ... 

18 

34 

3,166 

• 

21 

37 

3,146 

•    .. 

34 

81 

3,133 

12 

27 

Apr.    3 

3,113 

u 

31 

3,144 

18 

Feb.    3 

9 

3,146 

21  ... 

6 

13 

3,163 

35 

( 

16 

3,138 

a>  

12 

18 

3,150 

D«. »:::::::::: 

IS 

21 

3,144 

t 

18 

24 

3,100 

1 

21 

27 

3,034 

u 

24 

30 

2,968 

16 

26 

Non.— HflMunmentp  Jan.  13  to  Feb.  38  made  by  C.  F.  Canon. 
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SURFACE  WATEB  SUPPLY,  1916,  PABT  VHI. 


Daily  dUAarge,  in  teeonAftel,  of  Rio  Grande  at  Eagle  Paee,  Tex.,  for  fhe  year  ending 

Sept.  30, 1916. 


D«y. 


Oct      Not.       Dn. 


Fab. 


Apr. 


1 »,ao 

2 1  12,230 

S !«,«« 

* 12,«M 

< 10,830 

• o7,500 

7 «,6M> 

8 «300 

» S.SSO 

U 8,730 

11 S.dBO 

12 8,600 

13 8,470 

14 8,.t40 

IS 8,180 


• a4,g00 

4.900 

04,070 

I    4,470 

-J, i I    4,270 

0  4,  HO 

I    4,070 

I    3,960 

0  3,720 

I    3,710 

26 '. 3,700 

27 S.JOO 

28 03, 680 

3» ,    3,680 

30 1    3,620 

31 j»3,620 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


3,S70 
8,510 
as,  460 
8,460 
8,390 

a8,390 
8,3)10 
8,390 

a  3, 390 
3,390 

3,390 
03,-380 
3,  .140 
3,410 
3,340 

03,290 
3,290 

03,160 
3,160 
3,120 

3,060 

03,020 

2,970 

2,930 

o2,890 

2,890 
2,890 
2.890 
2,800 
02, 880 


2,010 
2,900 
02,980 
3,900 
^920 

(2,900 
2,880 
2,8(0 

02,880 
2,870 

2,870 

.2,860 

02,860 

2,860 

2,840 

a3,830 
2,840 
2,900 
2,910 

02,990 

2,830 
2,820 
02,810 
2,790 
2,770 

2,760 
2,740 
2,720 
2,700 
2,690 
02,670 


2,530 
2,530 
2,  MO 
•  2,540 
2,S20 

3,510 
2,500 
02,480 
2,470 
2,460 

2.460 

a?.  440 

2,400 

2,530 

0  2,540 

2,540 
2,550 
02,570 
2,590 
2,610 

02,630 
2,590 
2,550 

02,500 
^460 

2,420 
■  2,380 
2,400 
2,420 
2,440 
0  2,460 


2,100 
2,460 
02,460 
3,4(0 
3,370 

02,380 
2,280 
2,280 

02,290 
2,320 

2,380 

•  2,380 
2,380 
2,220 

02,180 

3,180 
2,160 

•  2,170 
2,1(0 
2,180 

02,180 
2,140 
2,140 

o2, 140 
2,140 

0  2,140 
2,130 

02, 130 
2,130 


3,190 
3,160 
0  3,160 
3,130 
3,130 

03,130 
3,120 
3,120 

03,330 
8,1(0 

3,170 

0  3,160 

3,180 

3,160 

03,160 

3,160 
3,160 
o3,IdO 
3,150 
3,150 

03,140 
3,150 
8,160 

03,170 
3,170 

3,160 
03,150 
3,150 
3,150 
3,140 
03,130 


3,130 
3,120 
03, 110 
3,110 
3,120 

•  3,140 
3,130 
3,130 

•  3,140 
3,180 

3,100 

•  3,100 
3,1.50 
3,I.S0 

•  3,140 

3,140 
3,140 

•  3, 1.V) 
3,  IGO 
3,150 

0  3,140 
3,150 
3,130 

•  3.100 
3,090 

3.050 

•  3,030 
2,990 
2,970 

•  2,960 


•  Sm  also  diacharge-mnautement  tsUe. 
itontSly  dueharge  of  Rio  Grande  at  Eagle  Pate,  Tex.,  for  the  year  ending  Sept.  30,  1916. 


Uonth. 


Disdiarge  in  noond-teet. 


Ma^mnm     ffltiffnimi         UmiX. 


Raii.off 
(total  in 

taa4aet). 


October.... 
NoTomber. 
D«oanber.. 

January 

February . . 

Uaivh 

April. 


16.960 
3,570 
2,9(0 
2,(30 
2,4(0 
3,230 
3,160 


8,830 
^890 
3,470 
3,380 
3,180 
3,130 
3,960 


6,974 
3,218 
2,8U 
2,800 
2,246 
3,166 
3,110 


367,299 
1B1,4«4 
174,682 
153,700 
120,132 

i«6,3ao 

185,000 


Th*  period. 


1,400,000 


BIO  PTI>BX.O  DK  TAOS  RSAS  TAOS,  H. 

Location.— About  sec.  2,  T.  25  N.,  R.  13  E. ,  at  Glotietta  Grove,  2  miles  above  Taos 
Pueblo,  4^  miles  northeast  of  Taoe,  near  the  center  of  Taos  County.  A  number  of 
intermittent  tributaries  enter  above  and  below  the  station. 

Drajnaox  area. — Not  measured. 

Becosds  availablb.— December  19,  1910,  to  December  9,  1916,  wiien  station  was 
discontinued.    Fragmentary  records  March  to  December,  1910 

Oaqk. — Bristol  water-stage  recorder  installed  on  the  right  bank  a  short  distance  above 
Glorietta  Grove.  A  vertical  staff  gage  was  installed  April  7.  1910,  but  was 
destroyed  by  flood  before  July  12,  1910.  On  October  12,  1910.  a  new  gage  was 
installed  at  the  same  site,  but  was  referred  to  a  datum  0.27  foot  lower  than  the 
original.  The  water-stage  recorder  was  installed  December  19,  1910,  at  the 
game  site  and  referred  to  the  datum  of  the  second  gage. 
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DiscHAHQB  XEASUBEMENTS. — Made  by  wading  or  from  footbridge. 

I-'rannex.  and  contbol.— Bed  of  Btr«am  compoaed  of  rock  and  gravel;  flows  through 
a  oeriea  ot  pools  and  rapids.  Banks  are  low,  but  are  seldom  overflowed  because  of 
the  mnall  diacharge.    Control  shifting. 

ExTRKMKS  or  DISCHARGE. — Not  determined. 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

DiTEKSiONS. — One  small  diversion  above  station  and  several  below. 

Regi'lattons. — None. 

Acci-RAcnr. — Stage-discharge  relation  not  permanent;  control  shitting  during  hig^ 
water.  Standard  rating  curve  fairly  well  defined.  Operation  of  water-stage 
recorder  unsatisfactory.  Weekly  staff  g:^  readings  available.  Daily  discharge 
ascertained  by  indirect  method  for  shifting  control.     Results  fair. 


Diidutrge  measuremenU  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex. ,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by— 

Gam 
belSt. 

Dis- 
charge. 

Date. 

Hade  by— 

Oase 
hdiht. 

Dis- 
cbarge. 

^-»' 

■W.  -R ,  TThij  , 

2.17 
3.34 

8ee.-fl. 
36.5 
194 

Julj     4 
Sept.  It 

C.  B.  Dwlre.    . 

Fea. 
1.13 

1.38 

Sec.^,. 

.  ..do. 

Follonsbee  and  Hon- 

13.3 

I>ai7y  diae^arge,  in  Hcond-feel,  of  Rio  Pueblo  de  Toot  near  Toot,  N.  Mex.,  for  the  year 

ending  Sept.  SO,  1910. 


Dmr. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1             

12 
11 
13 
13 
14 

14 
14 
13 
11 
11 

13 
13 
13 
11 
9.« 

•.« 
9.« 

13 

» 

13 

13 

13 
•.ft 
».« 

13 

13 
9.« 

13 

U 
9.6 
7.4 

D.4 
8.4 
7.4 
6.4 
9.6 

8.4 
7.4 

U 

11 
8.4 

4.8 
6.4 
8.4 
7.4 
9.6 

12 

11 

7.4 
13 

9.6 

8.4 
8.4 
9.6 
11 
6.4 

S.6 
8.4 
7.4 
7.4 
8.4 

9.8 

11 

12 
8.4 
8.4 

7.4 
7.4 
6.4 
8.4 
13 

8.4 
6.4 
7.4 
9.6 

8.4 

9.6 
12 
84 
9 
9.5 

10 
10 

n 

12 
12 

8.4 
8.4 
7.4 
9.6 

11 

12 

&4 
7.4 
9.8 
9.6 
9.8 

13 

13 
11 

8.4 
7.4 

7.4 
7.4 
7.4 
9.8 
9.6 

8.4 
8.4 
8.4 
8.4 
12 

12 
12 

9.6 
8.4 
8.4 

8.4 
&4 
8.4 
8.4 
9.6 
9.6 

7.4 
8.4 
8.4 
8.4 
8.4 

8.4 
8.4 
8.4 
9.6 
9.6 

9.6 

8.4 
8.4 
9.8 
9.6 

11 
14 
14 
13 
13 

13 

13 
12 
13 
13 

13 
13 
13 
13 

11 
11 

9.6 
12 
13 

13 
11 
14 
16 
23 

31 
35 
43 
48 
43 

40 
SO 
SO 
4« 

SO 

S3 
B3 
SO 
46 
38 

31 
31 
33 
40 
35 
33 

31 
29 
31 
35 
33 

31 
33 
35 
35 
40 

56 
5« 
46 
46 
40 

40 
53 
87 
93 

68 

68 
83 
99 
112 
149 

166 
167 

166 
230 
260 

201 
174 
134 
134 
192 

2S0 
325 
358 
402 
402 

336 
270 
325 

183 

60 

27 
2S 
2t 
24 
33 

34 
34 
34 
24 
24 

34 
35 

I. 

IS 

J            

166 

...... 

5  .       , 

1,     .  .   

k              

42 

> 

15 

M         

149 

47 

11              .    

15.                  -    -    - 

13 

'J               .    -   ... 

38 

34. 

IS,         ,    , 

30 

K          .   .    

13 

17., 

119 

12 

it;     :::.:. 

34 

»          . . 

18 

% 

320 
192 

32 

a            

fi. 

32 

11 

J*. 

210 

n 

32 

17 

*- 

270 

31 

R. 

S 

27 

240 

10 

a 

1 

78391" — wsp  438—17 6 
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SURFACE  WATEE  8TTPPLT,  1916,  PART  VHI. 


Daily  daeharge,  in  leamd-fut,  of  Rio  Putblo  de  Too*  near  Taos,  N.  if  ex. ,  for  Ike 

period  Oct.  1  to  Dee.  t,  1916. 


Day. 

Oct 

Not. 

DM. 

Day. 

Oet 

Not. 

Dm. 

1 

19 

2. 

U 

17 

% 

m:;:::::::::::::::;:":" 

U 

4 

14 

w 

S 

30 

S 

a 

M 

7 

U 

22 

8 

ta...........  ............. .....:. 

9 

«::;:::::;::;:::::;:::::;;::;;::: 

to 

IS 

10 

U 

11 

30 

la 

37 

U 

28 

is 

14 

21 

20 

U 

80 

81 

UonOdy  diteharge  of  Rio  Pueblo  de  Too*  near  Taoe,  N.  Mtx.,for  the  year  ending  Sept. 

SO,  1916. 


Montli. 


Discharge  in  Mcood-feet. 


Maximam.   MhiiTnnm       Mean 


Run-off 

(total tn 
BCT»-feet). 


October... 
November 
December. 
Tanoary... 
Febmwy. 
March..... 
April 


U 
13 
12 
13 
14 
S3 
200 


7.4 
4.8 
t.4 
7.4 
7.4 
9.0 
20 


11.6 
8.40 
0.40 
9.2S 
10.7 
32. 6 
80.3 


713 
HM 
578 

an 

618 
2,000 
4,770 


UO  LVOZBO  HXAK  TAOS,  B.  MIX. 

Location. — In  sec.  11,  T.  26  N.,  R.  13  E.,  just  above  head  gate  of  Seco  ditch,  at 
mouth  of  canyon,  9  milee  above  Taoe,  near  center  of  Taos  County.  No  important 
tributaries  near  station. 

Drainage  area. — 17  square  miles  (measured  by  Indian  Service  Survey). 

Records  available. — December  17,  1910,  to  September  30,  1916.  Fragmentary 
records  from  March  to  October,  1910. 

Gaoe. — Bristol  water-stage  rec<Hder  on  the  right  bank  at  same  site  and  datum  as  staff 
gage  which  was  used  Ai»il  7  to  December  16,  1910.  Gage  read  by  Manuel  Mon- 
dragon. 

Discharge  measurements. — ^Made  by  wading  or  from  footbridge  600  feet  upstream 
from  gage. 

Channel  and  control. — Bed  composed  of  sand  ana  gravel.  Banks  are  of  medium 
height,  but  are  not  overflowed,  as  discharge  is  small.  Control  just  below  gage; 
shifts  badly. 

Extremes  of  discharge. — Data  too  meager  to  determine. 

Ice. — Stage-dischais;e  relation  seriously  affected  by  ice. 

Diversions. — None  above  station;  below  station  water  is  diverted  for  irrigation. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  control  badly  shifting.  Opera- 
tion of  water-stage,recorder  so  unsatisfactOTy  that  records  were  discarded;  weekly 
staff  gage  readings  available;  poorly  defined  rating  curve  applied  indirectly  dur- 
ing year.  Dischaige  determined  only  for  days  on  which  staff  gage  was  read. 
Results  poor. 
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Mekvys  nuaturaiwiU*  of  Rio  Lucero  near  Toot,  N 

SO,  1916. 

Mex.,  during  the  year  ending  Sept. 

DUB. 

llMteby- 

bai^Tt. 

Db- 
ebatga. 

Date. 

Itodebr— 

b^t. 

Db- 
ohsrge. 

Apr.     9 

■W.  R.  King 

Art. 
l.M 
1.74 

Ste.-ft. 
IJ.S 
87 

Jtdy     4 
Sept.  12 

CR.DwIre 

Foilaiubee  und   Uon- 
dngon. 

Feet. 

1.S8 
1.28 

5a.yj. 

Iby   21 

do T 

18.4 

DttOy  dMcAorye,  m 

aetond/eet, 

if  Rio  LuRero  near  Taoi 
Sept.  30, 1916. 

,N. 

Hex.,  for  Oe  year  ending 

D»y. 

Oct 

Not. 

Dec. 

Jan. 

Feb. 

Ibr. 

Apr. 

Itoy. 

June. 

July. 

Aug. 

Sept 

1      

a 

19 

68 

10 

1      . 

130 
74 

14 

15 

s 

10 

28 

g_ 

14 

49 

7               . 

8 

13 

1« 
18 

67 

y 

9 

33 

10           

149 

u 

14 

. 

25 

14 

38 

18 

o 

23 

149 

13 

14 

30 

46 

e 

16 

136 

1<                     ... 

U 

3> 

16 

21 

30 

18 

106 

87 

a        

14 

39 

38 

9 

14 

87 

s             

13 

1» 

35 

U 

30 

27                      

i« 

134 

9        

"  "»■ 

14 

47 

31 

u 

• 

NoTK. — IHactause  estimated  because  ol  Ice  Doc.  18, 25,  Jan.  1  and  8. 


Dailp  dUdiarge,  in  ieeond-feet 

of  Rio  Ltutero  near  Taoi,  If.  Mex.,  for  the 
to  Dee.  t,  1916. 

period  Oti.  1 

D«T. 

Cot. 

Nov. 

Dws. 

D.y. 

Cot 

Not. 

Dm. 

J 

16 

9 

17 

X                      -    ................ 

18 

13 

4 :::::::;;::::::::::: 

13 

19 - 

30 

( , 

a 

17 

U 

33 

3S 1 

9                     -  .............. 

34 1 

35 

0 

14 

36 

U    *  *                .............. 

37 

U^                   . 

38 16 

39 

» 

SO 

31                                ... 

1 

1 

1 
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SUBFACE  WATEB  SUPPLY,  l»lfl,  PAST  Vm. 


OHAKA  BIVXX  HZAB  CHAXA,  V. 

Location. — ^In  aec.  25,  T.  31 N.,  R.  3  £.,  at  highway  bridge  on  main  imuI  from  Chama 
to  Tienn  Amarilla,  2}  milee  southeast  of  Chama,  200  feet  above  mouth  of  Little 
Chama  River,  in  northern  part  of  Rio  Airiba  Cminty. 

Dkainaob  akea. — Not  measured. 

Rbcords  AVAII.ABLK.— Hay  27,  1914,  to  September  30,  1916.  From  September  23, 
1912,  to  May  26,  1914,  a  station  was  maintained  on  Chama  River  at  Chama,  2 
miles  upstream.    No  intervening  tributaries  of  consequence. 

Gaob. — Stevens  water-stage  recorder  attached  to  downstream  side  of  bridge  pier. 

DiBCHAROE  MEASUBKifKNTS. — Made  by  wading  or  from  hig^iway  bridge. 

Channkl  and  coNTBOii. — Bed  composed  of  sand,  gravel,  and  rock.  Banks  are  of 
medium  height  but  are  not  overflowed  except  during  extremely  high  stipes. 
Control  located  at  lapids  100  feet  downstream;  shifts  slightly. 

EzTBEMES  OF  DiscHABOE. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
4.66  feet  at  midnight  May  7  (dischaige,  1,550  second-feet);  minimum  stage,  1.53 
feet  at  4  p.  m.  November  5  (dischai^ge,  22  second-feet). 

IcB. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DrvBBsioNS. — City  ditch  diverts  approximately  2  second-feet  from  June  to  Sep- 
tember. 

Regulation. — ^None. 

AocuBACT. — Stag^-dischaige  relation  not  permanent;  control  shifted  after  high  water; 
affected  by  ice  during  winter.  Rating  curve  fairly  well  defined;  appUed  indi- 
rectly May  9  to  September  30.  Operation  of  water-stage  recorder  satisfactory. 
Daily  diachaige  ascertained  by  applying  to  rating  table  mean  daily  gage  heights 
determined  from  inspection  of  gage-height  graph.    Results  good. 

Ditdutrge  mMturementi  of  Chama  River  near  Chama,  N.  Hex.,  during  Ae  year  ending 

September  SO,  1916. 
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Dmfy  XaAargt,  in  ueond-fett,  of  Chama  River  near  Chama,  N.  lftx.,for  the  year  ending 

Sept.  SO,  1916. 


D«y. 

Oct. 

Nov. 

liH. 

Apr. 

Jfcy. 

lUIK. 

InlT. 

ADg. 

Bapt 

1 

IS 
33 

as 

SI 

» 

so 

» 
as 

s 

37 

J7 
St 

at 
at 

27 

as 

as 

27 
T 
27 

at 
at 
at 
at 
as 

at 
at 
at 
at 
at 
at 

at 
at 
at 
ai 

3< 

as 

:;::::;; 

117 
134 

162 
149 

lat 

117 
IIS 
117 
142 
214 

292 
210 

274 
2J0 
244 

274 
407 
S21 
482 
S70 

3«t 

IMO 

710 

sao 

1,000 

1,U0 
1  uo 

1320 
1,600 
i;360 

i,oas 

flSS 

600 
756 
962 

1,140 
1440 
1,730 
2  020 
1,840 

1,610 
1200 
1,220 
1,080 
880 

787 

m 

766 
846 
Sit 

771 
333 
716 
796 
907 

184 

872 
872 
898 
808 
864 

W7 

747 
747 
739 
700 

708 
OSS 

819 
848 
700 

802 
828 
819 
603 

640 

648 
662 
668 

684 

671 

621 
608 
479 
468 
439 

438 
412 
396 
388 

sn 

370 
380 
840 
321 
311 

284 
266 
231 
210 
199 

202 
183 
169 
140 
168 

239 
148 
184 
134 
138 

123 

117 
116 
117 
128 

116 
128 
117 
110 
110 
128 

186 

i% 
123 
123 

186 

no 

101 
92 

M 

72 
80 
IDS 
B4 
86 

88 

74 
88 

82 
80 

61 
66 
66 

67 
80 

80 
68 
66 
63 
80 
60 

63 

a 

60 

i 

60 

1 

40 

i 

47 

t 

68 

1 

46 

8 

41 

i 

182 

iO 

UO 

U 

78 

12 

<3 

0 

67 

H 

62 

U 

61 

M 

40 

i; 

47 

U 

47 

46 

S 

46 

a 

311 
302 
202 
149 

m 

12t 
172 
180 
US 
12t 

44 

43 

a 

41 

M 

41 

a .  . 

40 

a 

40 

r 

39 

a 

38 

39 

m 

38 

M 

Mots. — Diacli>rB>  Apr.  20-Uay  1,  June  16-19  nthnated  tram  oampantiv*  hydrognpha  of  other  atstloni 


Ihntliiy  Xtdurge  of  Chama  River  near  Chama,  N.  Meg.,fortheyear  ending  Sept.  SO,  1916. 


KaBth. 


Dtoeharge  in  sMood-fMt. 
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33 
28 
433 
1,600 
3,020 
787 
370 
191 
152 


28 
24 
123 
110 
609 
381 
110 
63 
38 


27.7 
25.0 

205 

491 
1,010 

877 

187 
88.9 
53.1 


1,700 
288 

4,470 
39,300 
03,100 
34,300 
11,600 
8,47D 
3,180 


OHAXA  XIVSB  AT  PAXX  VIXW,  V. 

Location. — ^In  sec.  7,  T.  29  N.,  B.  4  E.,  at  highway  bridge  half  a  mile  northwest  of 
Park  View,  about  800  feet  below  confluence  of  Brazos  and  Chama  Rivers,  in 
north-oentral  part  of  Rio  Aiiiba  County. 

DKAiNAaa  ABKA. — Not  measured. 

RacnBDs  ATAiLABis. — ^NovemboT  25,  1912,  to  September  30, 1916,  when  station  was 
discsontinaed. 

Gase. — Friez  water-stage  recorder  attached  to  downstream  side  of  right  bridge  pier. 
During  1912  and  1913  the  recwder  was  attached  to  the  downstream  aide  of  right 
abutment  of  bridge  but  was  moved  to  the  present  site  because  of  changes  in 
duuinel  in  1914;  original  datum  unchanged. 

DiacHAKOK  MEASinuiHRNTB. — Made  from  bridge  or  by  wading. 
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Channel  and  contsol. — ^Bed  composed  of  laige  cobblerstonee,  sand,  and  gi»vel; 

ahifts  extremely  during  hig^  water.    Bight  bank  high  and  not  subject  to  overflow ; 

left  bank  is  lorw  and  is  orerflowed  at  extremely  hig^  stages.    Contzol  oompoaed  of 

loose  bowldeiB  and  coarse  gravel;  100  feet  downstream. 
EZTBBMEs  or  8TAOK. — Wa-riiniim  stage  duiing  year,  from  water-stage  leoorder,  5.85 

feet  at  9  a.  m.  May  5.    Mitiiimim  stage  from  water-stage  reooider,  2.88  feet 

September  28. 
Ice. — Stage-discharge  relation  seriously  afiected  by  ice;  observations  disoontinued 

during  winter. 
DiVEBaioNS. — ^Be,tween  Chama  and  Park  View  approximately  8  second -feet  is  diverted 

from  Chama  River  and  16  second-feet  from  intervening  tributaries  during  iiriga^ 

tion  season. 
Bboulation  . — None. 
Acchkact. — Stage-disdiarge  relation  not  permanent;  control  shifts  extremely  during 

and  after  high  water;  measurements  insufficient  to  permit  estimates  to  be  made 

by  indirect  method.    OperaticHi  of  water-stage  recorder  fairly  sadafactory. 

DiiAarge  meaturimenU  of  Chama  River  ai  Park  View,  N.  Mex.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

bd^ 

Db- 
eliarBB. 

Date. 

Uadeby 

li2^ 

Dl» 
ebatse. 

Apr.  U 
Ifsy  U 

King  and  Cowdrey 

0.  B.Cowdny.Jr 

Ful. 
4.25 
6.SS 

4,210 

i."{S.12 

a.  8.  Cowdrey ,Jr 

FoQanabee  and  Cowdrey 

Jta. 

3.54 
3.04 

77 

Drnty  gage  hei^,  m  feet,  of  Chama  River  at  Park  Tieu,  N.  Mex.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

Tune. 

Inly. 

Aug. 

Sept. 

1 

3.17 
3.15 
3.13 
3.12 
3.11 

3.13 
3.12 
3.11 
3.10 
3.00 

3.09 
3.09 
3.10 
3.10 
3.10 

3.12 
3.13 
3.12 
3.11 
3.10 

3.00 
3.08 
3.08 
3.08 
3.08 

3.08 
3.07 
3.07 
3.08 
3.08 
3.08 

3.08 
3.08 
3.0* 
3.00 
3.0* 

3.07 
3.18 
3.17 
3.16 
3.18 

3.08 
3.86 

5.08 
4.06 
4.78 
4.93 
6.17 

5.08 
5.04 
4.97 
4.06 
4.89 

4.96 
4.87 
4.83 
4.84 
4.86 

4.85 
4.78 
4.76 
4.73 
4.67 

4.61 
4.59 
4.S8 
4.58 
4. 46 

4.37 
4.30 
4.33 

4.18 
4.12 

4.08 
4.06 
4.03 
4.00 
3.97 

3.94 
3.89 
3.84 
3.78 
8.77 

3.75 
3.71 
3.89 
8.64 
3.63 

3.W 

X68 

3.87 
3.60 
3.53 
3.47 
3.46 

3.44 

3.46 
3.48 
3.48 
3.52 

3.38 
8.40 
3.43 
3.  SO 
3.  SO 
3.S8 

3.57 
3.60 
.    3.76 
3.48 
3.41 

3.64 
3.42 
3.40 
3.31 
3.33 

3.25 
3.23 
3.53 
3.44 
3.63 

3.76 
3.46 
3.35 
3.28 
3.38 

3. 31 
3.25 
8.28 
3.80 
3.25 

3.31 
3.27 
8.24 
3.  IB 
333 
3.36 

3.21 

2 

3.18 

3 

3.30 

4 

3.18 

( 

3.15 

e 

3.33 

7 

3.32 

8 

3.15 

»::.:::::.; ;.:::...:..;.:.:. 

4.07 
4.35 

4.46 
4.38 
4.33 
4.81 
4.36 

4.39 
4.66 
4.86 
4.80 
4.54 

4.54 

4.86 
4.85 
5.06 
6.33 

6.30 
6.29 
6.39 
6.45 
6.33 

5.46 
5.40 
5.43 
5.44 
6.37 

i.M 
5.33 
6.35 
5.33 
5w35 

5.17 
6.16 
5.19 
5.38 
5.48 

5.42 
5.22 
5.28 
5.28 
5.27 
5.31 

3.  SO 

10 

3.53 

11 

3.34 

13 

3.15 

U 

3  10 

14 

8.06 

15 

3.04 
S.01 

M 

17 ; 

18 

19 

30 

a 

22 

23 

2.92 

34 

3.80 

36 

2.87 

38 

3.S4 

37 

2.83 

28 

2.81 

33 

2.81 

30 

2.80 

81 

NoTB.—Stage-diBoharge  relation  afleoted  by  ice  Nov.  7-10. 
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OSAMA  UVSX  nAB  ZI.  VASO,  «. 

LocATioM. — ^In  T.  28  N.,  B.  2  E.,  Kt  entisnce  to  box  canyon,  1  mile  below  £1  Vado, 
15  milcB  soathwest  of  Tiena  AmariUa,  near  center  of  Rio  Aziiba  County.  Nutrias 
Oeek,  -which  is  the  south  line  of  the  Tierra  Amarilla  laud  grant,  joins  Cbama 
Bi-v«r  from  the  north  4  miles  below  station. 

DxAiKAOK  ARKA. — Not  measured. 

RzcoRDS  AVAILABLE. — September  28, 1913,  to  September  30, 1916. 

Gagr. — Stevens  water-stage  recorder  attached  to  rock  wall  on  right  bank. 

DiscaAsos  MEAsnRKMBNTs. — Made  by  wading  or  from  cable  just  above  gage. 

(?HAXNKi<  AND  coNTBOL. — ^Bod  composed  of  solid  rock  ovwlain  with  gravel;  changes 
slightly.  Banks  are  high  tmd  not  subject  to  ovwflow.  Itock  reef  just  below  gage 
ao-vee  as  control. 

ExTKBMKa  OP  DI8CHASOK. — MaTimum  stage  during  year,  from  water-stage  recorder, 
9.1  feet  at  7  a.  m.  May  10  (discharge,  4,860  second-feet);  minimum  stage,  —0.10 
foot  at  noon  October  28  (discharge,  28  seomd-feet). 

IcK. — Staige-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
dnziiig  winter. 

DrvEBSioNB. — Between  Park  View  and  the  station  near  El  Vado,  apiMoximatoly  3 
aeooaul-feet  is  diverted  from  Chama  River  and  2  second-feet  from  intervening 
tnbntaries  during  irrigation  season. 

RssiTiiATioN. — None. 

AoccKACT. — Stage-disdiarge  relation  not  permanent;  control  shifts  between  fairly  well 
defined  limits;  affected  by  ice  during  winter.  Rating  curve  fairly  well  defined; 
applied  indirectly  May  9  to  August  15.  Operation  of  water-atage  recorder  satis- 
factory. Daily  discharge  ascertained  by  applying  to  rating  table  mean  daily 
gage  height  determined  from  inspection  of  gage-height  graph.    Results  good. 

DiaAargt  meoturemenU  of  Chama  River  luar  El  Vado,  N.  Hex.,  during  the  year  ending 

Sept.  30,  1916. 
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>  Knoim  u  "Cbama  &lv«r  naar  Tierra  Amarilla"  In  prerioiu  reporte. 
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Doily  ditdiarge,  in  $eeond-/eet,  of  Chama  River  near  El  Vado,  N.  Ilex. ,  for  the  year  ending 

Sept.  30,  1916. 


JHj. 

Of*. 

Not. 

Apr. 

lUy- 

Joa*. 

July. 

Aug. 

Sept. 

1 

m 
ss 

S2 
SO 
49 

» 
SO 
40 
42 

46 

40 
44 
4S 

47 
44 

44 

43 
41 
30 
30 

39 
38 
40 
38 
41 

41 
39 
SB 
44 
4> 
38 

41 
SS 
S3 
S4 

«1 

•1 
49 

47 
48 
48 

SO 
43 

48" 

""774' 
014 

!,» 

1,040 

968 

9S4 

942 

046 
1,190 
1,460 

•'US 
970 

938 
1,220 
l.SOO 

laoo 

1.860 

1,980 
1,960 
9,940 

2,sm 

2;430 

1,010 
1780 

i,sto 

1,S70 

2;a80 

3,700 

f'SI 
3,700 

4,060 

4,280 

4,290 

3,sao 
a,sm 

3,S00 

2,760 

2,420 
2,460 
^300 
3,S60 
2,880 

3,»0 
2,300 
2360 
2,840 
3,010 

2,980 

2;680 
2,060 
2,680 
2,620 
3,880 

2,320 
2,280 
2  010 
2,240 
2,060 

2,160 
1,900 
1900 
1,870 

i;«ao 

1,910 
1,820 
1,720 
1,640 
1,S20 

1,440 
1340 
1,330 
1,300 
1,300 

1,080 
966 
906 
814 
763 

711 
662 
600 
586 

«^ 

S36 

497 
466 
428 
402 

400 
360 
360 
344. 
366 

470 
360 
340 
360 
406 

4SS 

847 
320 
271 
378 

289 
94S 
306 

3S7 
303 

382 
269 
330 
245 
339 
386 

453 
606 

573 
326 
274 

460 
334 
200 
221 
192 

182 
208 
221 
306 

245 

673 
374 
234 
184 
UO 

H6 
154 
127 
308 

143 

130 

187 
136 
124 
106 
154 

126 

3 

103 

s    

03 

4 

90 

5           

86 

t    

83 

7 

129 

(    

100 

t 

86 

10    

252 

11     

303 

12 

170 

13 

136 

14 

113 

IS    

97 

It    

88 

85 

Ig    

83 

83 

83 

21 

76 

22 

71 

68 

24 

65 

2S 

03 

60 

SO 

28 

58 

22       

58 

58 

NoTB.— Dtacbaige  Ciitiiiiated  July  11-16  from  mmpuntlTe  taydncnphs  of  statlnns  In 

Itonthty  ditiiiarge  of  Chama  River  near  El  Vado,  N.  ilex.,  far  the  year  ending  Sept.  SO, 

1916. 


Month. 


Ootobtr 

NOTeniberl-12,20 
April  9-30 

June 

July 

August 

Saptombar 


Discharge  in  seoond-teet. 


Haxinnun.  Minimum.      Mean. 


60 

61 

2,670 

4,290 

3,320 

536 

673 

303 


35 

41 

774 
1,500 
563 
345 
106 
58 


44.3 

S0.2 
1,410 
3,700 
1,460 

353 

3S9 

100 


Run-off 
(total  In 
aora-Ieet). 


2,730 

1,290 

61,500 

170,000 

86,900 

21,700 

16,900 

5,960 


BKAZ08  UVXH  IIXAK  BKAZ08.  «.  MZZ. 

Location. — At  mouth  of  the  box  canyon  3  milee  east  of  Biazoe,  15  milea  aoutheast  of 
Chama,  in  northern  part  of  Rio  Arriba  Ciounty,  about  1}  miles  above  mouth  of 
Little  Brazos  River. 

Dbainagk  area. — Not  measured. 

Records  available. — September  18,  1913,  to  September  30,  1916. 

Gaoe. — Friez  water-stage  recorder  on  left  bank. 

D18CEU.ROE  MKASURBMBNTS. — Made  by  wading  or  from  cable  near  gage. 

Channel  and  control. — Bed  of  stream  composed  of  rock,  gravel,  and  sand;  perma- 
nent except  during  high  stages  when  slight  changes  occur.  Banks  are  of  medium 
height  and  are  overflowed  only  during  extremely  high  stages.  Control  at  small 
lapids  150  feet  downstream;  practically  permanent. 
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ExTKKmfl  or  discbarob.— Maximum  stage  during  ydk,  from  water-stage  rec(»der, 
4jn  feet  at  9  p.  m.  May  24  (diachaige  2,760  second-feet);  minimum  stage,  0.29 
foot  at  4  p.  m.  November  11  (dischaige,  10  second-feet). 

Ics. — Stage-dischatge  relation  seriously  affected  by  ice;  obeervations  discontinued 
dnEing  winter. 

DiTKRaioNB.— Ncme  above  station;  approximately  8  second-feet  diverted  belojr  diuv 
ing  inigation  season. 

RcouumoN . — None. 

AcccTRACT. — Stage-dischaige  relation  practically  permanent;  aSected  by  ice  during 
winter.  Rating  curve  well  defined  between  15  and  2,000  second-feet.  Opera- 
tion of  water-stage  recorder  satisfactory.  Daily  dischaige  ascertained  by  apply- 
ing to  rating  table  daily  gage  heights  determined  from  inspection  of  gage  height 
gr^>h.    Resolts  excellent. 

DiaAarge  tnetuwremenU  of  Bratot  River,  near  Brato*,  N.  Mtx.,  during  ike  year  ending 

Sept.  SO,  1916. 


Ibdaby- 


bei^t. 


Dis- 
chaije. 


Date. 


Mad*  by— 


Dis- 
chaige. 


Apt.  14 
Miqr  13 


Klut  and  Cowdnj. , 
Q.  a.  Cawdny,Jr. .. 


Feet. 
0.90 
3.38 


8ec.-ft. 


July  18 
8q>t.  It 


O.  B.Cowday,p 

FoUaosbeeaDd  Cowdn; 


Feet. 

1.08 

.66 


See.-ft. 
137 
33.8 


Dmig  ditditrge,  in  aeeond/eet,  of  Brato*  River  near  BrazM,  N.  Hex.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct 

Nov. 

Apr. 

May. 

Jnne. 

Inly. 

Aug. 

Sept. 

1 

34 
34 
33 
31 
31 

31 
31 

i 

19 
It 
It 
18 
It 

33 
31 
30 
It 
17 

18 
17 
17 
18 
17 

17 
17 
IS 
17 
17 
17 

16 
16 
17 
17 
16 

17 
16 
14 
14 
13 

13 
16 
16 
18 
IS 

16 

M 

86 

138 
1S8 
169 
163 

136 

135 
177 
233 
306 

383 

438 
641 
653 

729 

688 
668 

617 
73» 
181 

1,610 

1,040 
1,920 
1,980 

i.vn 

1,880 
1,840 
3,000 
1,800 
1,440 

1.350 
1,340 
1,430 
1,650 
1,490 

1,360 
1,370 
1,510 
1,880 
3,080 

1,840 
1,«00 
1,«00 
1,740 
1,700 
1,610 

1,600 
1,430 
1,410 
1,300 
1,870 

1,310 
1,180 
1,000 
1,0N) 
1,000 

984 

886 
854 
819 
746 

706 
091 
668 
«46 
588 

638 
490 
453 
417 
388 

483 
345 
335 
315 
315 

30S 
377 
368 
3U 
232 

3» 
215 
307 
188 
193 

336 

193 
160 
199 
180 

284 
159 
142 
117 
111 

103 
130 
114 
95 
98 

78 
78 
74 
80 
162 
199 

163 
193 
307 
106 

98 

311 
130 
117 
88 
88 

76 
78 
102 
136 
88 

303 
108 
80 
67 
67 

78 

63 

'      66 

65 
89 

73 
63 
70 
64 
65 
67 

60 

J.    

46 

1 

4,     , 

63 
41 

i 

36 

t    

61 

7 

38 

( 

]5 

t 

66 

M       

188 

11        

80 

Ul 

67 

jj       

46 

14 

40 

li 

36 
34 

M       

17 

S3 

|g             

30 

I»,  

IB. 

35 

n 

35 

a     

84 

31 

34 

M     

B 

n 

n 

B 

»          

25 

B 

B 

B              

B 

B 

34 

a    

Non-^DIscharsetxitetpoteted  Nor.  7-10, 13-16,  becaiue  ofloe. 
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SUKFACE  WATER  SUPPLY,  1M.6,  PABT  VTO. 


Monthly  di$tharge  of  Bnao*  Rioer  near  Bratot,  N.  Ifex.,  for  the  year  endmg  Sept.  SO, 

1916. 


Hontb. 


DbMharge  In  aaocnd-ftet. 


Mftximuin.   MM**"""       Mean. 


(toUlin 
•oMnt). 


October .-.. 

Kovembtr  1-M. 
ApiU  15-30 

June 

July 

Anguit 

Septamber 


24 

17 
729 
2,080 
l.MO 
335 
211 
180 


M 
U 

80 
817 
(U 
74 
M 
94 


19.3 
15.1 

281 
1,E)0 

809 

174 
91.8 
43.8 


1,190 
479 

8,020 
94,100 
48,100 
10,700 

8,110 

9^580 


PXCOS  BIVXK  BZAB  DATTOW,  W. 


Location.— In  sec.  13,  T.  18  S.,  R.  26  E.,  3  miles  eaot  of  DsytOD,  Eddy  Ooonty, 
half  a  mile  above  mouth  of  Penasco  Rivo'. 

Drain AOB  arba. — Not  measured. 

Records  availablk.— Maich  24,  1905,  to  September  30,  1916. 

Gaoe. — Stevens  water-stage  recorder  on  right  bank;  installed  August  27,  1014,  at 
same  site  and  datum  as  staff  gage  installed  Septembw  7,  1906.  Original  gage, 
which  was  100  feet  below  the  mouth  of  Penasco  River  and  half  a  mile  below 
present  gage,  was  washed  out  September  6, 1905. 

Discharge  meascrbkbnts. — Made  from  cable. 

Channel  and  control. — Bed  composed  of  sand  and  gnvel;  shifts,  especially  during 
high  stages.  Rig^t  bank  consists  of  clay,  left  bank  of  sand;  both  itre  subject  to 
overflow  during  ezlvemely  high  stages.    No  well-defined  contrd. 

EzTREHES  OF  DISCHARGE. — MuTimiim  stage  lecorded  during  year,  10.73  feet  from  11 
a.  m.  to  1  p.  m.  August  24  (discharge,  7,200  second-feet).  Minimum  stage  2.45 
feet  from  11  p.  m.  July  26  to  1  a.  m.  July  27  (discharge,  23  second-feet). 

IcB. — None  reported  during  year. 

DrvBRSioNS. — C<Hisiderable  water  is  diverted  above  station  for  the  use  of  inlgable 
valley  lands;  quantity  not  known  but  not  in  conflict  with  rights  of  Carlsbad 
project  of  the  United  States  Reclamation  Service,  which  serves  about  20,000  acres 
in  the  vicinity  of  Carlsbad  and  stores  part  of  the  water  used  near  Carlsbad  in 
Lake  McMillan,  10  miles  below  gage. 

Regulation  . — None. 

AccuRACT. — Stage-discharge  relation  not  permanent;  periods  of  change  are  covered 
by  discharge  measurements.  Daily  gage  heights  determined  by  inspecting  gage- 
height  graph,  or,  for  days  of  considerable  fluctuation,  by  averaging  hourly  gage 
heights.    Discharge  determined  by  indirect  method  for  shifting  contaNd. 

Cooperation. — Records  furnished  by  the  United  States  Reclamation  Stfvice. 

Discharge  meanurement*  of  Peeo*  River  near  Dayton,  N.  ilex.,  during  the  year  ending 

Sept.  SO,  1916. 
[Had*  by  anglnwra  at  Unltgd  States  Raclamstlon  Ssrvlce.] 


Dsto. 

bei^t. 

charge. 

Dat*. 

bS^t. 

Dig. 
efaarfe. 

Oat*. 

btt^St. 

Db- 
ohaifli. 

Oct.l 

5.30 
8.42 
S.4S 
8.56 
8.M 
2.  OS 
X88 
8.63 
3.43 
S.91 
8.81 
3.84 
8.88 

l,oiM 
849 
219 
228 
228 
137 
133 
248 
206 
203 
374 
266 
272 

Jin.  24 

Feet. 
4.88 
4.00 
S.98 
175 
8. 57 
S.16 
4. 28 
8.71 
4.88 
5.  S3 
6.60 
5.63 
4.76 

312 
331 
366 
304 
144 
383 
237 
542 
849 
1,497 
746 
431 

JnmlO 

Ftel. 
4.U 
8.77 

%n 
%n 

177 
XM, 
C.80 
8.06 
7.51 
4.02 
4.  ST 

Bee.^ 

Oct.  2 

Feb.l 

Jnm  31 ... , 

207 

Oct.  11 

Feb.  10 

Jolyl 

48 

Oct.  21 

Feb.21 

jnlTl 

44 

Oct.  21 

ller.l 

July  11 

47 

Nov.l 

Ilar.l2 

Aug. "..::::::: 

67 

Nov.ll 

lfar.21 

Aug.  10 

006 

NoT.23 

Apr.l 

Aug.Sl 

945 

Dec.l 

Apr.19 

Aug.  35 

3,050 

Dee.  11 

l6y8 

Bepi.1.:::.:::::: 

451 

Dee.  22 

M«yl4 

Sept.  13 

229 

Jan.l 

Uay21 

Jul  11 
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Ddfy  ditckarge,  in  teamd/eet,  of  Pecot  River  -nutr  Dayton,  N.  Mex.,/or  the  year  ending 

Sept.  SO,  1916. 


D.y. 

Oct 

Not. 

Dec. 

Jan. 

Feb. 

Utt. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Bept. 

1 

est 

771 
539 
377 
305 

378 

ats 

396 
2S8 

333 

aw 

300 
303 
314 

340 

315 
S7S 
398 
390 
390 

33B 
300 

187 
181 

m 

173 
173 
103 
1S3 
MS 
144 

139 
141 
141 
141 
137 

135 
135 

135 
133 
134 

135 
141 

184 
214 
220 

230 
222 
212 
215 
262 

264 
2» 
250 
238 
214 

218 
220 
238 
238 
213 

30t 
197 
30S 

310 
310 

222 
245 
2S1 
308 
310 

302 
305 
385 
2S3 
283 

280 
283 
284 
280 
275 

278 
282 
280 
283 
282 

283 
296 
302 
302 
290 
282 

274 
.  384 
343 
338 
310 

310 
306 
300 
294 
282 

278 
284 
280 

284 
288 

390 
294 
296 
300 
300 

324 
338 
621 
542 
433 

379 
367 
338 
338 
328 
328 

337 
316 
335 
33S 
335 

325 
335 
325 
325 
322 

310 
304 
295 
290 
388 

287 
288 
280 
265 
268 

270 
278 
267 
235 
245 

250 
242 
247 
240 

212 
189 
176 
170 
169 

158 
155 
149 
148 
150 

151 
142 
140 
141 
138 

133 
142 
234 
353 
382 

382 
340 
307 
392 
370 

373 
394 
388 
376 
346 
298 

246 
230 
228 
203 
201 

213 
207 
194 
305 
323 

387 
385 

398 
397 
629 

608 
606 

558 
607 
445 

671 
795 

730 
677 

558 

493 
534 

589 
.196 
631 

786 

745 

820 

1,158 

1,074 

865 
745 
718 
673 
685 

855 

1,074 
1,173 
1,413 
1,375 

1,323 
1,150 
1,103 
1,054 
864 

742 
660 
654 

530 
487 

487 
454 
414 
400 
400 
404 

404 
368 
335 
306 
392 

382 
378 
272 
292 
230 

384 
264 

270 
252 
216 

213 
193 

188 
182 
192 

1B3 
174 

163 
159 
141 

135 
114 

102 
72 
50 



48 
38 
78 
70 
61 

43 
<2 
7« 
78 
44 

38 
30 
30 

28 
28 

28 
30 
40 
30 
30 

38 
25 
36 
28 
28 

25 
25 
30 
30 
128 
120 

60 
35 
30 
28 
27 

27 

244 

945 

1,600 

600 

470 
41« 
370 
456 

418 

392 
300 
282 
470 
530 

640 
1,100 
2,000 
6,300 
2,350 

1,280 
830 
638 
578 
512 
446 

260 

} 

374 

J  

1,524 

536 

1,352 

1,063 
740 

« 

s 

t 

7 

». 

338 

) 

380 

19. 

314 

II 

180 

l>. 

316 

U 

666 

U 

753 

B 

326 

11 

236 

17 

192 

IS 

177 

11 

163 

a 

152 

a 

144 

a 

138 

s 

130 

N 

124 

B 

130 

B 

119 

117 

«! 

113 

3 

111 

ID 

109 

31 

Monikbi  dUduirge  ofPeeo»  River  near  Dayton,  N.  ilex.,  for  the  year  ending  Sept.  SO  1916. 


Ifonth. 


Discbarge  In  second-feet. 


Maximum,   Hlnimuxn. 


Mean. 


Run-oir 
(total  in 
acre-leet). 


Oei«b«... 
NoTemlMr. 
Deaeminr. 

ItBOMTJ... 

Mmairy. 

^■.•.::: 

Juae 

July 

AllgDSt 
HD 

The  year 


771 

266 

310 

631 

337 

894 

795 

1,413 

404 

128 

6,800 

1,524 


144 

133 
197 
264 
235 
133 
194 
400 
60 
25 
27 
109 


280 
191 
289 
331 
390 
342 
443 
809 
223 
44.8 
786 
367 


6,300 


357 


17,300 
11,400 
16,500 
20,400 
16,700, 
14,900 
36,400 
49,700 
13,200 
2,750 
48,300 
21,800 


250,000 


NoTC — Uontbly  discharge  oomputed  by  engineers  of  United  States  Geological  Surrey. 
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StJBFACE  WATEB  SUPPLY,  1916,  PAKT  VHI. 


Dtyt  of  deficiency  in  cKtdutrge  of  Peeoi  River  near  DayUm,N.  Mex.,  for  the  yeart  ending 

Sept.  SO,  1906-1916. 


i>i»> 

Bays  of  deficient  dbebarge. 

charge  in 

second- 

fMt* 

1«05 

1900 

1907 

a  1906 

1909 

1910 

1911 

1913 

19U 

1914 

191S 

-6 

-7 

-» 

-9 

-10 

-11 

-12 

-13 

-14 

-18 

-1« 

w 

7S 
100 

7 
84 

80 
1» 
184 

19 
61 
106 

37 

1 

18 
34 

3 
28 
83 

38 
84 

S7 

....... 

4 
22 

13 

13 

125 

30 

40 

US 

171 

179 

91 

62 

151 

37 

34 

47 

in 

48 

78 

181 

30O 

316 

130 

82 

184 

68 

37 

78 

175 

64 

84 

173 

338 

337 

168 

109 

318 

108 

42 

88 

aoo 

84 

120 

180 

230 

348 

198 

126 

334 

118 

56 

106 

280 

115 

148 

189 

363 

373 

348 

185 

263 

172 

85 

155 

300 

158 

175 

310 

285 

330 

282 

241 

395 

336 

116 

233 

SSO 

188 

208 

344 

318 

334 

303 

280 

330 

358 

157 

264 

400 

226 

343 

279 

339 

331 

311 

303 

333 

371 

226 

284 

450 

242 

262 

399 

343 

339 

317 

309 

340 

376 

363 

294 

£00 

264 

283 

306 

346 

344 

328 

318 

344 

378 

375 

301 

550 

267 

307 

314 

347 

347 

329 

327 

346 

288 

283 

310 

eoo 

287 

318 

314 

347 

349 

336 

332 

347 

394 

292 

317 

650 

304 

328 

314 

347 

349 

337 

333 

349 

397 

299 

333 

7D0 

320 

339 

319 

347 

353 

339 

338 

349 

305 

306 

331 

800 

337 

347 

333 

350 

354 

341 

343 

350 

312 

317 

341 

900 

347 

351 

336 

353 

355 

347 

346 

352 

317 

327 

346 

1,000 

351 

358 

334 

353 

355 

350 

357 

353 

326 

333 

347 

i.aoo 

356 

359 

341 

354 

356 

357 

363 

356 

336 

243 

350 

1400 

358 

361 

343 

356 

357 

359 

365 

356 

344 

349 

300 

1,700 

361 

363 

353 

356 

358 

360 

365 

358 

354 

354 

363 

3,000 

363 

364 

358 

356 

358 

361 

365 

358 

357 

356 

363 

3,500 

363 

364 

361 

356 

360 

362 

368 

363 

350 

361 

365 

3,000 

364 

364 

363 

356 

360 

362 

365 

362 

363 

361 

365 

4,000 

365 

365 

365 

356 

361 

362 

366 

362 

363 

363 

365 

6,000 
8,000 
10,000 

15,000 
60,000 

368 

366 

387 

363 
363 
365 

363 
363 
364 
868 

364 
364 
364 
365 

363 
364 
364 
364 
365 

363 
362 
362 
363 
366 

365 
366 

a  DaOy  dteharge  for  July  38  to  Aug.  2,  1908,  not  inolnded.    Figures  glveoi  lor  dtosbuge  above  90 
noood-toet  an  therefcre  subject  to  error. 

PSOOB  UVSK  AT  0AKL8BA9,  H.  MZZ. 

Location.— In  the  SE.  i  sec.  6,  T.  22  S.,  R.  27  E.,  at  Green  Street  Bridge  in  Carlsbad, 
Eddy  County,  300  feet  downstream  from  Atchiaon,  Topeka  &  Santa  Fe  Railway 
station,  1,500  feet  above  mouth  of  Dark  Canyon,  2,000  feet  below  Hagerman  Dam. 

Dkainaob  akba. — Notmeaaured. 

Records  available.— itay  28, 1903,  to  March  31, 1908,  and  May  13, 1914,  to  Septem- 
ber 30, 1916. 

Gaob. — ^Vertical  staff,  attached  to  the  upstream  side  of  middle  bridge  pier  installed 
May  18,  1914.  Gage  used  from  May  28,  1903,  to  October,  1904,  was  an  inclined 
staff  gage  at  the  present  site.  From  October,  1904,  to  March  31,  1908,  vertical 
staff  gage  at  the  same  site  was  used. 

DiscHABOK  MEA8UBEMBNTB. — ^Made  by  wading  or  fnnn  bridge. 

Channel  and  contbol. — Bed  composed  of  gravel  and  rock;  nearly  pennanent,  but 
changes  may  occur  after  high  stages  and  slight  changes  have  taken  place  during 
the  lower  stages.  Banks  of  medium  height;  not  subject  to  overflow.  Position 
of  control  not  known. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year  about  21.0  feet 
August  7  (discharge,  85,700  second-feet');  minimum  stage,  0.75  foot  Decem- 
ber 2-19  (discharge  95  second-feet). 

1903-1908,  1914-1916:  Maximum  stage  recorded  about  21.0  feet  August  7,  1916 
(discharge,  85,700  >  second-feet);  minimum  diflchaige  60  second-feet  January 
10-12  and  21, 1915  (gage  height  0.80  foot). 

IcB. — ^None  reported  during  year. 


•  Dtebarge  at  AnSaa  dam;  reported  by  angiiiears  of  United  States  Reclamation  SwTioa. 
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DiVKXsiOKS. — Luge  quantities  of  water  aie  stored  a  few  miles  above  station  in  lAkes 
McMillan  and  Avalon  by  the  United  States  Reclamation  Service  for  irrigating 
Imnds  near  Carlsbad.  Water  is  also  diverted  for  irrigation  in  valleys  adjacent  to 
Rver  above  Lake  McMillan.  Capacity  of  storage  reservoirs  in  connection  with 
tbe  Carlsbad  project,  58,500  acre-feet.  Considerable  water  seeps  into  the  river 
betireen  the  storage  reservoirs  and  the  gaging  station,  the  quantity  depending 
on  the  quantity  being  used  for  irrigation  between  the  two  points. 

Kbgctlation. — Flow  at  this  point  completely  controlled  by  storage  reservoirs  of  the 
CwrlBbad  project. 

AcciTRAGT. — Stage-discharge  relation  not  permanent.  Standard  rating  curve  fairly 
well  defined  below  8,000  second-feet.  Gage  read  to  half-tenths  once  daily.  One 
daily  reading  may  not  be  a  true  index  of  the  mean  daily  discharge  because  of 
fluctuations  due  to  operation  of  gates  at  storage  reservoirs.  Daily  discharge 
ascertained  by  applying  daily  gage  heights  to  rating  table  except  during  periods 
for 'which  the  stage-discharge  relation  is  affected  by  shifting  control.    Resultsfair. 

GooncRATiON. — Gage-height  record  furnished  by  United  States  Reclamation  Service. 

IHttharge  meaxuremenU  of  Pecos  River  at  CarUbad,  N.  Hex.,  during  the  year  ending 

Sept.  SO,  1916. 


DMe. 

ll>d«by- 

bei^. 

Dis- 
cbarge. 

Date. 

Made  by- 

Oacc 
height. 

Feet. 
2.00 
L55 

Dis- 
charge. 

IfiT  S 
Jmly  » 

R.  t,  F«n^    

Feet. 
2.08 
.78 

87.2 

Aug.  18 

Se^.  20 

William  Kaasler 

R.  J.  Hank 

See.-ft. 
472 

do 

181 

Daitf  dudkarye,  tn  $econd-feet,  of  Pecoi  River  at  CarUbad,  N.  Hex.,  far  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1,400 

i,aao 

52S 
425 
335 

206 
335 
275 
335 
335 

335 
365 
317 
336 
335 

335 
386 
365 

a«5 

3SS 

235 

347 
353 
338 
305 

287 

rs 

265 

260 
250 
333 

217 
375 
386 
395 
185 

155 

165 

155 
140 
140 

140 
116 
115 
115 
115 

US 
US 

m 
lis 

US 

106 
106 
105 
106 
106 

106 
106 
105 
105 
105 

106 
«6 
86 
96 
96 

96 
96 
96 
96 
86 

95 
86 
96 
96 
96 

96 
86 
86 
95 
•  275 

325 
235 
306 
206 
225 

225 
225 
225 
205 
206 
205 

396 
395 
396 
396 
396 

896 
396 
396 
885 
896 

185 
186 
186 
185 
186 

185 
186 
185 
186 
185 

156 

156 
155 
165 
165 

155 
155 
140 
140 
128 

lis 

us 

US 

m 

US 
115 

US 
115 
116 
115 
115 

115 
116 
110 
105 
106 

106 
116 
US 
US 
115 

US 
140 

140 
155 
155 

166 

1,960 

395 

185 

186 
155 
140 
140 
140 

140 
126 
125 
126 
126 

126 
756 
135 
126 
126 

125 
125 

126 
126 
126 

125 
125 

126 
125 
125 

125 
126 
125 
126 
126 
125 

126 
126 

125 
125 
125 

126 
125 

125 
126 
126 

126 
126 
126 
125 
125 

125 
125 

125 
125 
125 

125 
126 

440 

789 
1,770 

345 
137 
137 
137 
137 

137 
179 
383 
443 

581 

2,440 

1,200 

323 

217 

149 

149 
383 
443 
1,280 
383 

1,100 

1,860 

1,000 

235 

661 

178 
176 
469 
161 
161 

161 
161 
161 
161 
161 
161 

161 
161 
161 
161 
413 

149 
149 
149 
143 
137 

137 
789 
126 
125 
125 

125 
125 
125 
125 
126 

125 
125 
125 
125 
125 

126 
125 

125 
125 
125 

125 
125 
125 
125 
125 

125 
125 
125 
126 
126 

125 
125 
125 
125 
126 

125 
105 
106 
106 
105 

106 
105 
105 
105 
105 

105 
105 
115 
115 
825 
105 

106 
116 
110 
105 
105 

105 

1,100 

27,000 

601 

611 

469 
300 
131 
469 
407 

347 
161 
236 
347 
317 

287 
1,220 
16,600 
10,300 
8,500 

<,S00 
4,700 
2,970 
1,340 
974 
707 

137 

J.   

278 

I 

419 

4    

2,100 

j:::::::;::.:.; 

3,870 

6 

2,000 

7     

167 

g. 

113 

t    

154 

n. 

19S 

U 

n. 

u     

238 

277 
318 

M 

IS. 

M 

350 
208 

265 

17   

211 

18. 

167 

B   

167 

J». 

245 

a 

1<7 

B   

167 

21 

137 

21 

137 

25 

128 

21 

121 

a? 

123 

28 

US 

21 

113 

m. 

US 

ui. 

NOTB.— dsduras  compnted  by  indirect  method  for  Bhiftlns  control  Apr.  24  to  Jmie  12,  Aug.  9-22,  and 
AOK.  28  to  Sept.  30L  Vbciatgt  Aug.  7-8  lumiebed  by  U.  S.  Keclamatlon  SerriOB  and  baseaou  flow  at 
Lin  Avalon. 
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Monthly  dueharge  ofPecog  Rxveral  CarUbad,  N.  Hex.,  for  the  year  ending  Sept.  SO,  1916. 


Mooth. 


Dlscbaise  in  seoood-ieet. 


MuTiimim 


lliTiimnm 


Men. 


(total  In 
t). 


October 

November. . 
December... 

Janoary 

Februsr;... 
Hardi 

^•.•:::::; 

Jane 

July 

Angnst 

September . . 


I.400 
SK 
275 
»S 

1,M0 
75S 

1,770 

^MO 

780 

«2& 

37,000 

3,870 


Tbeyear.. 


27,000  > 


He 

148 

95 

144 

lis 

23» 

lOS 

195 

125 

150 

I3S 

218 

137 

SOS 

129 

l«fi 

106 

143 

105 

2,810 

lU 

443 

4«7 


34,300 
8,810 
8,850 
14,700 
11,200 
9,220 
13,000 
31,100 
9,820 
8,730 
173,000 
20, 400 


339,000 


XTAPO&ATIOir  HKAK  CAXUSBAD,  H.  MZZ. 

Location. — At  head  gateeon  LakeAvalon  of  the  United  States  Reclamation  Service, 
6  milee  north  of  Carlsbad .    Approximate  elevation  about  3 ,200  feet  above  aea  level . 

Records  available. — August,  1914,  to  August,  1916. 

Equipment. — Ileavy  galv&nized-iron  pan,  3  feet  square  and  18  inches  deep,  floated  on 
reservoir.  Auxiliary  equipment,  standard  rain  gage,  thermometer,  and  meaaiuiiig 
cup. 

Evaporation  near  CarUbad,  N.  Hex.,  far  the  year  ending  Sept.  SO,  1916. 


Uonth. 


Tempentms. 
In  pan.     0?*»** 


Raiabn. 


ETSporft- 
tloo. 


Oct(«ber 

November.. 
December.. 

Janoary 

Febmary.. 
March 

iSHv.:::: 

Jane 

July 

August  1-7. 


The  period. 


'F. 
64 
51 
4S 
42 
49 
56 
58 
66 
73 
76 
77 


Aeto. 
.12 
.00 
.53 
.20 
.13 
.05 

1.34 
.30 
.06 

4.87 
.00 


/aete*. 
5.90 
4.46 
3.34 
a36 
a33 
6l20 
6.29 
8.77 
Ia83 
9.35 
3.02 


7.48 


83.74 


Note.— Pan  destroyed  Aug.  7  by  high  water. 
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PmOOB  BIVXK  HZAB  AMSMLXB,  TZZ. 

LooAnon. — ^bi  T.  26  S.,  R.  29  E.,  just  below  Pecos  Valley  RailToad  bridge  cnwBiog 
Delsirare  Ckeek  at  its  moutb,  2  milea  north  of  the  New  Mexico-Texas  State  line, 
2}  miles  southeast  of  Red  Blufi,  !Eddy  County,  N.  Mex.,  8^  miles  northwest  of 
Angeles,  Reeves  County,  Tex. 

D&AJNAOE  ABBA. — Not  measuiod. 

Rkcordb  availabus. — May  27,  1914,  to  September  30,  1916. 

Gaob. — Stevens  continuous  waternBtage  recorder  installed  over  a  vertical  floiat  box 
drift  b<dted  to  the  first  outcrop  of  rock  on  the  right  bank  about  600  feet  below  rail- 
rasMl  bridge  and  mouth  of  Delaware  Creek. 

IhacaAJtax  mkasukxmentb. — Made  by  wading  or  from  cable  half  a  mile  downstream. 

(^umrsL  and  control. — Bed  and  banks  composed  of  sand,  gravel,  and  rock;  banks 
not  subject  to  overflow.  Control  formed  by  a  series  of  rapids  about  200  feet  below 
the  gage;  shifts  slightly. 

ExTRKices  or  dischasoe. — ^Maximum  stage  during  year,  21.5  feet  10  a.  m.  August  8, 
measured  by  leveling  from  flood  marks  (discharge  not  determined);  minimum 
stage  from  water«tage  recorder,  0.20  foot  the  last  part  of  February  or  the  first  part 
of  MsKh  (discbaige,  140  seoond-feet). 

1914-1916:  MaTimnm  stage  recorded,  21.5  feet  10  a.  m.  August  8, 1916;  minimum 
diachaige,  124  second-feet  at  10  p.  m.  July  6,  1915  (gage  height  from  water-stage 
recorder,  0.23  foot). 

Tea. — Stage-dischaige  relation  not  seriously  affected  by  ice;  open  channel  rating  curve 
anomed  applicable. 

DivKBSiONS. — The  Carlsbad  project  of  the  United  States  Reclamation  Service,  with 
reaervoin  of  a  capacity  of  58,500  acre-feet,  diverts  a  large  part  of  the  natural  run- 
off above  Carlsbad,  N.  Mex.  During  the  season  of  irrigation  considerable  water  is 
retamed  to  the  stream  by  seepage  from  tixe  lands  in  the  vicinity  of  Carlsbad.  In 
addition  to  the  water  used  by  the  Carlsbad  project,  some  diversions  are  made  for 
ifrigation  in  the  basin  above  the  storage  reservoirs  of  the  Carlsbad  project. 

BaovuiTiON. — The  operation  of  a  water-power  plant  of  800  horeepower  capacity  above 
station,  just  below  Carlsbad,  N.  Mex.,  does  not  materially  regulate  flow  at  gage. 
The  flow  is,  however,  regulated  to  a  large  extent  by  waters  stored  in  the  reservoirs 
of  the  Carlsbad  project.  In  the  season  of  irrigation  the  effect  of  the  regulation  is 
decreased  by  return  seepage  waters,  but  during  the  winter  the  flow  depends  on 
water  released  at  the  reservoirs. 

AocumACT. — Stage-discharge  relation  not  permanent.  Standard  rating  curve,  used 
for  computing  daily  dischaige  by  indirect  method  for  shifting  control,  fairly  well 
defined  between  140  and  4,500  second-feet.  Gage  height  record  not  continuous 
dne  to  imperfect  operation  of  recorder.  Mean  daily  gage  heights  obtained  by 
inspecting  recorder  graph,  or,  for  days  of  considerable  fluctuation,  by  averaging 
tbe  hourly  gage  heights.  Daily  discharge  ascertained  by  indirect  method  for 
Aiftjng  control.    Results  fair. 

Viadtarge  meaturemenU  of  Ptto*  River  near  Angela,  Tex.,  during  the  year  ending  Sept. 

30,  1916. 


Date. 

liidabr- 

iiS^t. 

Db- 
ctaarge. 

Date. 

Madeby- 

Oan 
belght. 

Dis. 
diarge. 

Oet.     t 

OiaraodHiaik 

K./.Hiak 

Ret. 

o.n 

.4S 
.M 

2E0 

170 

Ifar.  » 

May  23 

July  19 

R.  C.  Thaxtoo 

net. 
.as 

'""f« 

Nor.   f 

R.  J.  Hank 

174 

Mk    7 

do 

do 

U» 
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D/tUy  diacharge,  m  lecond-feet,  of  Peoo*  River  near  A»gda,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


D«y. 


Oct. 


Not. 

Dbcl 

Jul 

806 

222 

3M 

3» 

222 

236 

325 

222 

228 

M8 

210 

228 

216 

220 

228 

220 

220 

224 

232 

230 

230 

240 

220 

224 

280 

216 

234 

ta 

304 

216 

312 

300 

XM 

3U 

30O 

304 

312 

204 

204 

230 

200 

308 

224 

112 

216 

B5 

188 

aa 

BS 

180 

22t 

225 

180 

223 

225 

188 

236 

225 

184 

344 

225 

180 

253 

225 

184 

348 

222 

188 

248 

222 

252 

348 

222 

285 

356 

222 

356 

344 

222 

316 

336 

222 

312 

344 

222 

218 

336 

222 

224 

224 

230 

290 

Feb. 


MV. 


Apr. 


loir. 

Aw. 

aoo 

3H 

30O 

US 

m 

168 

180 

164 

m 

188 

106 

188 

180 

666 

m 

••■•■** 

2M 

i» 
iffi 

1 

8*pt. 


1 
2 
3 
4. 

6 

6 
7 
8 

9 
10 

II 
U 
13 
14 
U 

M 
17 
18 
10 
30 

31 
32 
33 
34 
36 

36 
37 
38 
30 
30 
>1 


553 

830 

1,070 

1,070 

616 

536 
562 
544 
536 
616 


SI6 
513 
474 
468 

468 
456 
456 
432 

430 

430 
414 
408 
414 
414 

414 

403 
384 

378 
386 
845 


313 
212 
212 
UN 
156 

156 
160 
164 
168 
IM 

188 
176 


.1  200 
.|  172 
.1  176 
184 
188 
I 


313 

224 
188 
184 
234 


340 
316 
188 
216 

334 

3>2 
234 
338 
230 

176 
184 
316 
232 
200 

316 
316 
200 

204 
316 

136 

200 
325 
488 
330 


21S 
200 

316 
300 
403 

205 
680 
584 

474 


450 
455 
453 
448 
444 

673 

1,050 

1,800 

752 

560 

584 

310 
192 
180 
17< 

180 
300 

173 
160 
340 
132 


173 
103 
180 
176 
300 

196 
173 
180 
168 
164 

173 
168 
173 
176 
308 

3U 
176 
168 
304 
173 

180 
168 
184 
188 
265 

184 
188 
184 
176 
308 


180 
180 
173 
184 

MB 
173 

m 

164 
U6 


180 
184 
MS 


1,190 
864 
12,800 
196  14,800 
20O    6,000 


196 
173 
350 
330 
228 
316 


4,700 
3,930 
3,040 
1,400 
980 
640 


480 
468 
462 
456 
456 

450 
444 
438 
433 


430 
414 
408 
384 
468 

512 

57« 

1,280 

1,200 

7» 

378 
350 
310 
315 
310 

310 
300 
2« 
291 
300 


Non.— No  |»wi  Mt>il  nmd  Nor.  16  to  Dbo.  7,  Dae.  20-31,  Feb.  13  to  Mar.  36,  Mar  ll-H,  Ang.  ><-20, 
Aug.  24  to  Sept.  1^  and  Sept.  4-13;  diacbarge,  exoapt  Fab.  13  to  Mar.  36  and  Aug.  8-30,  eatlbaM  tram 
noord  °at  Carbbad  aod  notaa  huniahed  by  enghiein. 


Monthly  diaduirge  <ff  Peeo*  River  ntar  Angelet,  Tex.,  for  the  yeer  ending  Sept.  SO,  1916 


Moath. 


Diacharga  to  aaoond  toat. 


Uazimam.  Mlnlmnoi.     Maao. 


Riiii.ofl 
(total  to 
acra^aet). 


Oetobar 

November 

December 

January 

Febraary  1-13, 
March  37-31... 

Jnne 

July 

Septambtr 


1,070 
325 
386 
256 
313 
300 
468 

1,060 
3S5 
350 

1,290 


346 
212 
180 
304 
1S6 
173 
176 
160 
180 
156 


UT 
334 
311 
390 
179 
184 
318 
413 
184 
196 
473 


31,800 
13.900 
13,000 
14,100 
4,380 
1,830 
13,000 
25,400 
10,900 
12,000 
28,100 
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FZOOS  miVXB  ABOTZ  BABSTOW,  TZ3C 

I-ocAxioK.^-Thiee-quarteT8  of  a  mOe  below  head  gate  of  Bigga  irrigation  project,  1 
mile  east  of  Patzole  riding  on  Pecos  Valley  Railway,  !{  miles  above  head  gate  of 
Baratow  Irrigation  Co.,  14  miles  northwest  of  Bantow,  Reeves  County,  10  milea 
n(»thwe8t  of  Pecos. 

Drainage  area. — Not  measured. 

Records  available. — February  1, 1916,  to  September  30,  1916. 

Gacr. — Stevens  water-stage  recorder  on  right  bank. 

DiscKAKOE  HEA8URXHENT8. — Made  by  wading  or  from  cable  160  feet  below  gage. 

Cbakitel  AN-n  coNTBOL. — Channel  straight  100  feet  above  and  300  feet  below  station. 
Bed  composEd  of  gravel,  clay,  and  sand;  not  permanent.  Right  bank  is  clay, 
clean,  and  fairly  permanent;  left  bank  loose  sand  covered  with  salt  cedar;  both 
banks  are  overflowed  at  gage  height  about  10  feet.  Shoal  250  feet  below  gage 
serves  as  control;  shifts  during  high  water. 

ExTKBMZS  or  DiBCBABOE. — ^Maximum  stage  during  year,  from  water-etage  recorder, 
12.1  feet  at  6  a.  m.  August  10  (discharge  not  determined);  minimum  stage,  0.88 
foot  monung  of  July  10  (discharge,  36  second-feet). 

Ice. — None  reported  during  year. 

DrvEKBioNa. — In  addition  to  the  water  stored  and  lands  irrigated  in  New  Mexico  by 
the  Carlsbad  project  of  the  United  States  Reclamation  Service,  some  lands  in 
Texas  are  irrigated  just  above  the  station.  Considerable  water  is  retiuned  to  the 
river  by  seei)age  below  the  reservoirs.  The  First  Report  of  the  Board  of  Water 
£^ineer8  for  the  State  of  Texas  shows  that  26,200  acres  -were  declared  irrigated 
above  the  station,  the  quantity  of  water  necessary,  under  an  assumed  duty  of  2 
feet,  being  78,600  acre-feet. 

RBGTrLATioN. — Storage  in  connection  with  the  Carlsbad  project  controls  the  run-oS 
during  parts  of  the  year.  The  operation  of  a  water-power  plant  of  300  horsepower 
capacity,  below  Carlsbad,  does  not  aSect  the  flow  at  this  point. 

AociTBACr.— Stage-discharge  relation  not  permanent.  Rating  curve  well  defined 
below  700  second-feet  and  poorly  defined  above.  Mean  daily  gage  height  deter- 
mined by  inspecting  the  gage-height  giaph,  or,  for  days  of  considerable  fluctuation, 
by  averaging  the  hourly  gage  height.  Breaks  in  gage-height  record  caused  by 
collections  of  silt  in  float  box.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table,  except  from  March  26  to  May  13,  and  May  22  to 
August  23,  when  obtained  by  indirect  method  for  shifting  contiol.  Determination 
of  discharge  during  extremely  high  stages  subject  to  error  caused  by  water  flow- 
ing over  both  banks.  Results  for  periods  during  which  water-etage  recorder 
operated  satisfactorily  are  good  for  low  and  medium  stages  and  fair  for  high  stagesi 

• 
Diadtarge  truatvrement*  of  Peeo*  River  above  Bantow,   Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


DMe. 

Hade  by— 

Oase 
hdght. 

Dh- 
chatge. 

Date. 

Made  by— 

Oace 
heii^t. 

Dis- 
charge. 

Ml.    1 

B.J.Rank 

2.30 

i.ts 

1.39 

2.66 
l.OS 

Sec-fi. 
IM 
144 
'94 
392 
49 

Aug.    « 
16 

17 

24 

Sept.  24 

wanam  Kossler 

do 

do 

do 

R.  J.Bank 

Fttt. 

?.>34 
3.81 
9.89 
3.08 

i.iaa 

> 
ICv.  36 

do 

R.  C.  Thaxton 

343 
54< 

May  as 
Inly  U 

R  J  H«"k 

3,120 

do 

2ao 

a  Measurement  made  4  mfles  above  Pecos,  gage  height  ol  lOJO  feet  was  determined  from  water^tage 
Reorder  diart. 

78391°— WOT  438—17 7 
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Daily  dudiarye,  in  leecmd-fed.,  of  Peeot  River  above  Barrow,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


D.y. 

Feb. 

Uw. 

Apr. 

M«y. 

Jon*. 

July. 

Aug. 

Sept. 

1 

194 
188 
182 
176 
168 

142 
IM 
UO 
144 

48S 

2S6 
220 
323 
382 

233 
184 
170 
231 
166 

2S9 

178 
174 
171 
167 

166 
164 
162 
ISS 
146 

136 
127 
118 
109 
100 

S3 
86 
83 

% 
84 

108 
146 
1« 
136 
117 

98 
113 
131 
131 
127 

99 
98 
106 
118 
119 

96 
112 

96 

86 
80 

8S 
93 
93 
9B 
9B 

93 
94 
97 
93 
140 

301 
238 
186 
146 
128 

147 
348 
2S2 
360 
483 

333 
343 
218 
220 
220 

220 
100 

800 
750 
500 

400 
325 
250 
401 
426 

332 
278 
216 
161 
138 
105 

81 
77 
77 
73 
68 

67 
68 
71 
81 
77 

78 
75 
7B 
90 
ITS 

123 

86 
80 
79 
78 

73 
72 
72 
77 
81 

82 
100 
96 
84 
79 

77 
81 
78 
61 
46 

47 
48 
41 
37 
39 

46 
M 
41 

41 
SO 

51 
50 
78 
63 
73 

6S 

64 
55 

67 
67 

i3 

231 

177 

116 
134 
141 
93 
77 

73 

80 

542 

3,230 

3,960 

3,100 

1,300 

•16 

596 

423 

357 
678 
772 
638 
510 

876 
1,260 

884 
3,140 
2,660 

3,070 
3,020 
2,860 

810 
650 

650 

2. 

ASe 

3 

1,790 

4 

S 

6 

7 

8 

9 

10 

U 

12 

13 

14 

la. 

16 ! 

17 

18 

20 

21 

22 

23 

349 

25 

231 

26 

' 

210 

207 

28 

199 

2» 

182 

30 

181 

Note.— DisdiarFe  computed  by  Indirect  method  (or  shirting  bontrol  Uar.  26  to  Ifay  13  and  Hey  22  to 
Aug.  28.  No  raee  height  record  obtained  tor  Feb.  3-8, 10-29,  Mar.  l»-25,  May  14-21,  and  Sept.  4-28.  Dts- 
diwge  Feb.  2^  Mar.  19-25,  and  Uay  14-21  estimated  by  oomparison  with  records  at  other  stations.  Dis- 
charge not  estimated  for  Feb.  10-29  and  Sept.  4-23.    Uaxlmnm  gage  height  Sept.  19  vas  6.70  teet. 

MoTUMy  dudtarge  of  Pecos  River  above  BartUm,  Tex. ,  for  the  year  ending  Sept.  30, 1916. 


Month. 


Disdiarge  in  aecood-feet. 


Maximum.  Mlninmm.     Mean 


Knn-off 
(total  In 
aore-feet). 


February  1-9. 

March 

April 

May 

June 

July 

August 


104 
485 
148 
800 
178 
231 
3,960 


144 

84 
80 
105 
67 
37 
73 


160 

17S 

108 

310 
83.3 
69.7 
1,180 


S.030 
10,800 

0,430 
19,100 

4,050 

4,290 
72,000 
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PECOS  KIVEK  >XAK  anASUTALLa,  TZZ. 

Location. — At  highway  bridge  on  Grandfalla-Fort  Stockton  road,  3  milee  south  of 
GiaadfailB,  on  line  between  Ward  and  Pecos  counties,  3  milee  above  divenioo 
dam  of  the  Zimmenmin  irrigation  project,  3}  miles  below  diveraion  dam  for  silt- 
tine  canal  of  the  Imperial  Irrigation  Co.,  21  milee  south  of  Monahans. 

Dkainaob  AiUA. — Not  measnied. 

Rbcobds  availablb. — November  6,  1915,  to  September  30,  1916. 

Gagb. — Stevens  water-stage  recorder  attached  to  downstream  aide  of  middle  pier  of 
highway  bridge. 

DucHAJioB  Mkabukemekts. — Made  by  wading  200  feet  below  gage  or  from  highway 
bridge. 

Chan KEL  and  Control. — Bed  composed  of  gravel  and  rock.  Channel  straight  above 
and  below  station  for  200  feet.  Right  bank  is  rock,  medium  in  height,  and  sub- 
ject to  overflow  during  extreme  stages^  left  bank  sandy,  high,  clean  and  not 
subject  to  overflow.  Shoal  200  feet  below  serves  as  control  for  low  and  medium 
stages  but  is  likely  to  shift;  position  of  high-water  control  not  known. 

ExnLEMES  OF  DiacHABOE. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
12.8  feet  at  8  a.  m.  August  29  discharge,  4,370  second-feet;  result  obtained  from 
extension  of  rating  curve  and  possibly  considerably  in  error;  minimnm  stage, 
0.38  foot  1  a.  m.  April  17  (discharge  not  determined). 

Ice. — None  reported  during  year. 

DivBBSiONB. — Station  is  3i  miles  below  diveraion  of  silt-line  canal  of  Imperial  Irri- 
gatim  Co.,  20  ndles  below  diversion  for  the  Imperial  reservoir  (capMcity  17,000 
acre-feet),  17  miles  below  diversion  for  Grandfalls  project,  and  3  miles  above 
diveiaion  for  Zimmerman  project.  Available  data  show  that  tracts  aggregating 
approximately  143,000  acres  are  irrigable  between  station  and  lower  limits  of 
C^labad  project  of  United  States  Reclamation  Service.  First  Report  of  Board 
of  Water  Engineov  for  the  State  of  Texas  shows  total  number  of  acres  declared 
inigated  in  Texas  above  the  station  to  be  67,300,  the  amount  of  water  required 
under  an  assumed  duty  of  2  acre-feet  per  acre,  being  171,900  acre-feet.  The 
efiect  of  diversions  is  somewhat  counterbalanced  by  watw  returned  to  stream  by 
seepage. 
Regviation  .— None . 

AocuBACT. — Stage-discharge  relation  not  permanent.  Rating  curve  well  defined 
below  3,200  second-feet.  Gage-height  record  somewhat  fragmentary  due  to 
stoppage  of  water-stage  recorder.  Mean  daily  gage  heights  obtained  by  inspect- 
ing gage-height  graph,  or,  for  days  of  considerable  fluctuation,  by  use  of  planimeter. 
Daily  dischatge  ascertained  by  applying  mean  daily  gage  heights  to  rating  table 
except  for  periods  during  which  stage-diacharge  relation  was  affected  by  shifting 
control.    Results  fair. 


Biadurge  meamrements  of  Peeo$  River  near  GrandfalU,  Tex.,  during  the  year  ending 

Sept.  SO,  1916. 


DatCL 

liadeby- 

h%. 

Dis- 
charge. 

Date. 

Madeb; 

bei^t. 

Dis- 
cbarge. 

Sot.    7 
Feb.    i 

R,  J.  H«i>k . 

Feet. 
2.38 
228 
.95 
1.00 
1.18 
9.08 
9.64 

aec^t. 
68.6 
27.2 
9.2 
12.3 
19.5 

2,410 

2,470 

Aug.  12 
13 
13 
13 
14 
23 

Sept.  23 

Wniiam  Kessler 

do 

do 

do : 

do 

do 

R.J.  Hank 

Ad. 
9.92 

10.  S2 
8.74 
7.68 
S.34 
S.07 
3.94 

S«.-/(. 

do 

H.  C  Tluurton 

2,270 

1860 

1,410 

740 

677 

311 

R.I.  Hunk 

'  witrotB  aiid'sidUTan'. '. 
WniiunKentar 
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Daily  ducharge,  in  leamd-feet,  of  Peau  River  near  GrarufficUh,  Tex.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

77 
99 
114 
130 
132 

147 
147 
148 
146 
145 

170 
170 
170 
170 
170 

170 
173 
188 
186 
183 

160 
159 
ISS 
157 
133 

119 
85 
61 
54 
37 

20 
20 
21 
21 
28 

32 
38 
43 
41 
36 
31 

28 
25 
28 
23 
20 

34 
35 
35 
36 
22 

35 
48 
81 
56 
51 

46 
41 
38 
31 
31 

32 
33 
34 
35 

36 

36 
35 
33 
32 

31 
73 
74 
31 
19 

18 
IS 
14 
14 
13 

13 
U 
13 
14 
13. 

11 
12 
14 
14 
12 

13 
11 
11 
10 
10 

10 
10 
10 
10 
8.8 
10 

8.6 
8.0 
7.4 
7.8 
8.4 

9.8 

10 
9.8 
9.8 

10 

10 
9.3 
10 
10 

8.4 

1.0 
.7 
5.0 
9.4 
13 

12 
13 
10 
13 
13 

13 
14 
28 
42 
59 

73 
78 
78 
44 
27 

34 
42 
48 
83 
74 

83 
85 
88 
78 
80 

83 
85 
78 
68 
183 

88 
83 
41 
33 
18 

12 

10 
9.4 
8.6 
8.8 
8.0 

7.3 
8.8 
7.8 
8.3 
7.4 

7.0 
7.8 
8.0 
8.3 
8.6 

8.3 
8.0 
8.0 
8.0 
8.0 

8.4 
8.8 
8.8 
8.8 
8.8 

9.4 
9.8 

11 

11 

11 

11 
11 
10 
10 
10 

10 

9.8 
9.8 

11 

13 

11 
11 
12 
12 
11 

11 
13 
12 
IS 
IS 

16 

18 
30 

20 
30 

20 
20 
21 
31 
31 

22 
33 
23 
35 
27 
39 

33 
33 
38 
39 
41 

40 
43 
45 
65 
1,390 

1,980 

3,400 

2,180 

711 

•     495 

445 
420 
555 
735 
685 

445 
445 
621 
S18 
1,230 

3,060 
3,900 
4,020 
4,180 
3,910 
l.SSO 

730 

2 

610 

3 



780 

4 

1,310 

5 

i.Toa 

8 

88 
72 
63 
80 
58 

54 
>49 
50 
50 
49 

1? 
44 
42 
64 

68 

94 

78 

78 
78 
80 
82 
82 

1,600 

7 

1,730 

8 

1.600 

9 

1,080 

10 

916 

11 

8SS 

12 

82S 

13 

735 

14 

845 

15 

585 

18 

555 

17 

525 

18 

4SS 

19 

420 

20 

445 

21 

513 

22. 

JB5 

»:....; 

372 

24 

235 

25 

180 

28 

133 

27. 

100 

28 

81 

29. 

72 

30 

83 

31 

Note.— Discharge  computed  by  indirect  method  for  shifting  control  Dec.  11  to  May  3  and  July  14  to  Aug. 
8.  No  gage-helgbt  record  Dec.  7-9,  Dec.  11  to  Jan.  8,  Jan.  9, 10, 12, 13, 15-17, 19, 20, 33, 23, 35-27, 30,  Feb. 
1, 11, 12, 14-18, 2(K35,  and  27-29,  May  8, 7,  Sept.  1-3, 5  and  9-18:  discharge  (or  these  days,  except  Dec.  11-31, 
estimated  or  Interpolated. 

Monthly  discharge  of  Pecos  River  near  Grandfalls,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  In  second-feet. 


Maximum.  Minimum.      Mean. 


RnoKlS 
(total  In 
aoe-feet). 


NoTember  8-30. 
December  1-10. 

January 

February 

March 

April 

May 

June 

July 

August 

Septemt>er 


94 
147 
172 
61 
74 
59 
183 
11 
29 
4,180 
1,720 


42 

77 

20 

30 
8.8 
.7 
8.0 
8.8 
9.8 

33 


86.3 

137 

101 
34.0 
17.6 
13.5 
58. 7 
8.83 
18.7 
1,090 

675 


3,280 

2,530 

8,150 

1,360 

1,080 

744 

3,490 

S3S 

1,030 

67,000 

40,300 
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nOOS  BJTXB  HXAB  COKSTOOX,  TBZ.> 

Location. — ^At  the  Pecos  high  bridge  of  the  Galveston,  Harriaburg  &  San  Antonio 
Railway  Co.,  11  miles  vest  of  Conutock,  Val  Verde  County,  18  miles  east  of 
Langtry,  14  miles  by  stream  above  confluence  with  Rio  Grande,  and  below  all 
tributaiiee. 

Draikaob  area. — Not  measured. 

Recokds  available. — ^May  1, 1900,  to  September  30, 1916  (also  gage  heights  for  1898). 

Gaoe. — Vertical  staff  attached  to  the  downstream  side  of  bridge  pier  on  left  bank; 
readbyW.  A.  Clare. 

Discharor  heasttrembnts. — Made  from  cable  1,000  feet  above  bridge. 

Channel  and  control. — Banks  and  stream  bed  composed  of  rock  and  gravel;  water 
flows  through  a  series  of  rapids  and  pools  in  a  canyon  approximately  300  feet  deep ; 
banks  are  not  subject  to  overflow.  Stage-dischaige  relation  at  the  lower  stages 
changes  slightly. 

Extreheb  or  oischaroe. — Maximum  stage  recorded  during  year,  33.0  feet  at  10  p.  m. 
September  1  (discharge  not  determined);  minimum  stage,  0.30  foot  from  6  p.  m. 
June  24  to  6  p.  m.  June  25  (discharge,  205 second-feet). 

1900-1916:  Maximum  stage  recorded,  35.75  feet  April  6,  1900  (discharge  not 
determined);  minimum  discharge  recorded,  110  second-feet  May  13,  14,  1904 
(gage  height,  0.5  foot). 

Ice. — None  reported  during  yekr. 

DrvERaioNs.— Considerable  water  is  diverted  and  stored  above  the  station  for  irriga- 
tion. Lake  McMillan  and  Lake  Avalon,  ot  the  Carlsbad  project  of  the  United 
States  Reclamation  Service,  with  a  combined  capacity  of  58,500  acre-feet,  are 
on  Pecos  River  a  few  mUes  above  Carlsbad,  N.  Mex.  In  addition  to  the  water 
stored  in  New  Mexico,  water  from  Pecos  River  is  used  to  irrigate  large  areas  of 
land  in  the  vicinity  of  Barstow  and  Grandfalls,  Tex.  There  are  no  diversions 
below  the  station.  Return  waters  tend  to  equalize  effects  of  diversions  in  lower 
part  of  drainage  basin. 

Rbouiation. — ^Yearly  run-off  at  this  point  controlled  by  storage  and  diversions  for 
irrigation  above  station.  No  water-power  plants  operated  in  the  drainage  basin, 
except  a  public  utility  plant  of  about  300  horsepower,  near  Carlsbad,  N.  Mex, 
which  does  not  control  the  flow  at  this  point. 

AocuRACT. — Stage-discharge  relation  subject  to  slight  changes.  Gage  read  to  hun- 
dredths twice  daily;  mean  of  two  readings  may  not  be  a  true  index  of  mean  daily 
discharge.  Rating  curve  well  defined  between  200  and  4,000  second-feet.  Daily 
diachaige  ascertained  by  applying  mean  daily  gage  heights  to  rating  table  except 
during  periods  for  which  the  stage-discharge  relation  is  affected  by  shifting  control. 
Results  fair. 


Ditdtarge  meatvrementi  of  Peeot  River  near  Comttock,  Tex.,  during  the  year  ending  Sept. 

SO,  1916. 


IMa. 

Madabr- 

iMlffrt. 

Db- 

Date. 

Madeby- 

A 

Dis- 
charge. 

Nor.  13 

W.C.Dodd 

Fut. 
1.10 
.«0 
.90 
1.06 
1.00 
.76 
.62 

484 

S77 
422 
473 
624 
343 
304 

Apr.  18 
Uay  18 
June  17 
July   IS 
Aug    12 
18 
Sept.    2 

W.C.  Dodd 

Fat. 
.68 
.48 
.32 
.48 
.32 
1.55 
6.18 

3ec..fl. 
292 

34 
Bk.   11 

32 
Jmi.   15 

do 

do 

Thastoa  and  Dodd 

W.C.Dodd 

do 

do 

do 

do 

do 

do 

263 
212 
253 

208 

r«b.  u 
Mm.  U 

do 

Tliaztoii  and  Dodd 

783 
4,500 

>  Publiabwd  In  earUer  reports  aa  Pecos  River  near  Moorbead,  Tex. 
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DaUy  disdiarge,  in  tecand-feet,  of  Peeo»  River  near  Conutoet,  Tex.,  for  ike  year  ending 

Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Dee. 

Jan. 

F«b. 

Mar. 

Apt. 

May. 

Imw. 

luly. 

Aug. 

Sept. 

1.. 

1,330 
1,310 
1,7S0 
1,310 
739 

838 
804 
908 
804 
943 

sn 

804 
739 
739 
838 

8M 
771 
804 
1,230 
838 

804 
771 
ft49 
771 

m 

771 
739 
709 
709 
«49 
709 

709 
709 
709 
«79 
649 

«19 
689 
689 
689 
689 

632 
480 
480 
619 
589 

626 
554 
470 
438 
420 

379 
370 
358 
370 
379 

893 
384 
388 
379 
370 

384 
374 
374 
406 
406 

410 
430 
438 
424 
438 

434 

460 
438 
438 
438 

485 
460 
438 
424 
438 

438 
460 
460 
438 
438 

438 
470 
461 
424 
424 
460 

438 
438 
460 
438 
430 

495 
466 
456 
460 
443 

446 
475 
480 
470 
465 

621 

490 
485 
505 
475 

446 
4S0 
460 
442 
438 

401 
397 
392 
370 
370 
370 

370 
363 
360 

360 
370 

360 
350 
350 
360 
350 

330 
330 
330 
330 
330 

330 
330 
338 
350 
360 

330 
313 
330 
330 
330 

330 
323 
312 
323 

323 
302 
313 

29S 
313 

396 
302 
312 
312 
312 

312 
312 
302 
303 
313 

312 
312 
316 
309 
312 

306 
306 
312 
306 
312 

309 
302 
295 
306 
302 
295 

330 
466 

323 

316 
330 

316 
316 
316 
320 
316 

316 
316 
316 
316 
316 

316 
316 
395 
289 
296 

393 
289 
289 
289 
283 

280 

277 
380 
280 
374 

280 
283 
383 
283 
283 

280 
280 
280 
280 
280 

277 
277 
280 
280 

277 

280 
271 
362 
259 
466 

280 
280 
271 
259 
356 

263 
253 
269 
269 
259 

as3 

247 
241 
341 
241 
241 

241 
235 
236 
236 
236 

236 
238 
236 

236 
236 

236 
220 
211 
211 
211 

205 
208 
211 
208 
206 

211 
211 
211 
211 
211 

211 
211 
311 
211 
214 

217 
317 
329 
2}2 
236 

!S8 
341 
236 
336 
241 

247 
253 
259 
2SS 
317 

801 
262 
289 
271 
362 

344 
238 
235 
236 
238 
268 

265 
341 
235 
229 
229 

229 
236 
223 
226 
226 

323 
214 
211 

220 
1,280 

1,550' 

1,870 

790 

950 

846 

625 
660 
600 
466 

470 

466 

633 

739 

1,310 

2,000 

2,340 

8,010 
14,800 
2,660 
1,610 
1,200 

1,010 

2 

3 

4 

5 

S 

7 

886 

8 

679 

9 

1  470 

10 

1  730 

11 

1,840 
1,590 
1,800 
1,350 
960 

12 

13 

14 

15 

U 

846 

17 

915 

18 

880 

19 

846 

39 

697 

21 

697 

22 

715 

23 

679 

24 

7S8 

2S 

1  010 

2t 

894 

27 

733 

28 

626 

39 

613 

SO .. 

543 

81 

Note.— Diacbargs  compated  by  Indirect  method  (or  shifting  control  Oct.  1  to  Dec.  7  and  Jan.  6-27. 
Monthly  diadiarge  ofPeooe  River  near  Comttoch,  Tex.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


DlsdiargB  in  aeccod-feet. 


Maxlmnm.  Mlnlmnm.      Mean. 


Rnn-oO 
(total  In 
acre-feet). 


October 

November 

December 

January 

Febniwy , 

Hardi 

i^v::::::::: 

Jime , 

July 

Angust 

September 

The  year. 


1,760 
709 
486 

621 
370 
323 
465 
466 
247 
804 
2,240 
14,800 


641) 
358 
374 
370 
312 
29S 
274 
253 
305 
311 
211 
643 


878 
610 
433 
448 
339 
307 
308 
278 
225 
258 
661 
1,760 


14,800 


306 


633 


54,000 
30,300 
36,600 
37,600 
19,600 
18,900 
18,300 
17,100 
13,400 
15,900 
40,000 
105,000 


386.000 
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I>iijrt  ofdefiamef  tn  ^Musrge  of  Fteat  River  near  Oaaultde,  Vex.,/dr  the  yean  ending 

Sept.  SO,  1901-191$. 


Days  of  deflident  dlaBham*. 

Dtodune 
inaaoond- 

Iwi. 

1900- 
1901 

lMl-3 

uoa-8 

lSO»-( 

l)XM-6 

1906-6 

1906-7 

1907-8 

100 
190 

am 

2S0 

soo 

350 
400 
«0 

45 
130 
350 
391 
305 
806 
306 

19 
30 
78 
8S 
114 
143 

....... 

SI 
81 
108 
137 

6 

59 
109 
135 
150 
232 

8 
88 

81 
83 
115 
175 

....... 

17 
63 
101 
128 

16 

iOO 

185 

165 

268 

309 

80 

aoo 

168 

eoo 

361 

308 

333 

317 

18 

98 

316 

188 

700 

280 

356 

339 

336 

47 

188 

329 

333 

800 

390 

373 

345 

334 

107 

255 

361 

358 

too 

308 

390 

348 

344 

163 

3» 

366 

393 

1,000 

313 

307 

390 

344 

176 

335 

.■••••>, 

813 

i.aoo 

330 

326 

350 

346 

311 

336 

830 

1,500 

34S 

338 

353 

353 

247 

854 

350 

1,800 

353 

345 

353 

354 

390 

856 

355 

3,aoo 

300 

353 

366. 

357 

315 

850 

855 

2,  coo 

363 

SCO 

357 

328 

350 

....••.. 

350 

3,000 

363 

364 

358 

338 

359 

864 

3,500 

863 

864 

361 

343 

359 

........ 

864 

4,000 

363 

364 

861 

345 

350 

864 

t,000 

364 

364 

863 

355 

361 

864 

7,000 

364 

364 

363 

362 

361 

364 

10,000 

M5 

364 

363 

364 

862 

866 

U,000 

364 

366 

866 

862 

.>.>.... 

866 

10,000 

25,000 

364 

366 

866 

863 
863 

1 

30,000 
35,000 
37,000 

864 

1 

364 

866 

1 

> 

1 

InMOODd- 
leet. 

D«yi 

otdaSci 

entdlad] 

laise. 

igo»-9 

1909-10 

UlO-11 

IMl-U 

uu-u 

191S-14 

in4-u 

191S-U 

100 
ISO 
200 
250 

54 

130 
187 

io 

68 
150 

10 

83 

78 
133 

31 
138 

18 

65 

300 

157 

338 

317 

335 

214 

01 

131 

350 

313 

309 

364 

363 

365 

130 

181 

400 

303 

345 

395 

365 

283 

151 

38 

311 

450 

334 

350 

310 

365 

299 

193 

67 

243 

SCO 

338 

353 

321 

365 

305 

316 

76 

273 

600 

344 

353 

331 

365 

316 

339 

141 

287 

700 

348 

354 

336 

365 

325 

272 

103 

800 

800 

350 

357 

340 

365 

331 

285 

240 

320 

MO 

353 

358 

343 

365 

335 

297 

281 

337 

1,000 

354 

358 

345 

365 

339 

310 

290 

343 

1,200 

358 

359 

347 

866 

346 

322 

803 

344 

1,500 

363 

363 

353 

352 

331 

321 

353 

1,800 

365 

364 

356 

353 

339 

331 

350 

3,200 

864 

358 

357 

347 

333 

362 

2(00 

364 

363 

359 

353 

337 

364 

3000 

364 

363 

350 

353 

344 

364 

3,500 

364 

363 

359 

355 

346 

364 

4000 

364 

364 

360 

356 

350 

364 

5,000 

364 

364 

361 

360 

354 

364 

7,000 

864 

364 

363 

361 

361 

364 

10,000 

364 

364 

363 

866 

363 

365 

15,000 

364 

365 

863 

363 

36S 

20,000 
25,000 

304 

'  865 

863 

364 

368 

30,000 

365 

364 

35,000 

364 

37,000 

366 
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MISCEIJiANEiOUS  MBASUBEMBNTS. 

JKteeUaneout  ditdiarge  meaturementi  in  Torn  during  (he  year  ending  Sept.  SO,  1916. 


Data. 

Straun. 

TiIbiitii7to— 

LoeaUty. 

h^L 

Dls- 

AOK.  29 

Colondo  River 

OnUarUezieo 

Austin  dam,  Tex... 

Ftel. 

5«.y/. 

31 

do 

do 

do '. 

170 

Sept.    3 

do 

do 

157 

do 

do 

do 

109 

Aug.  39 

BurtmOeek 

i  mile  above  mouth,  2 
miles  sou tbirest  of 

do 

32.0 

31 

do 

do 

30.6 

Sept.    3 

do 

do 

;::;:dS:::::::::: :::::: 

do 

do 

do 

30.1 
28.2 

Ang.  13 

Imperial  Benrroir  in- 
take. 

Diverts  from  Peoos 
River. 

8  milm  south  of  Qrand- 
taUs. 

S23 
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STREAM-GAGING  STATIONS  AND  PUBLICATIONS 
REUTING  TO  WATER  RESOURCES. 


INTBODirCTION'. 

InTBst^tioix  of  water  resoiirces  by  the  United  States  Geological 
Surrey  has  consisted  in  large  part  of  measurements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  alhed  subjects  as 
irrigation,  water  storage,  water  powers,  underground  waters,  and 
quality  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  professional  papers,  and  annual  reports,  and 
monographs. 

The  results  of  stream-flow  measurements  are  now  published  an- 
nually in  12  parts,  each  part  covering  an  area  whose  boxmdaries 
coiQcide  with  natural  drainage  features  as  indicated  below : 

Put   I.  North  Atlantic  baainB. 

II.  Sooth  Atlaiitic  and  eastern  Golf  of  Mexico  basins. 

III.  Ohio  River  basin. 

IV.  St.  Lawrence  River  basin. 

y.  Upper  Miasissippi  River  and  Hudson  Bay  basins. 
VI.  IrGssoori  River  basin. 
VII.  Lower  MiHwiwrippi  River  basin. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  Basin. 
XI.  Pacific  basins  in  California. 
XII.  North  Pacific  basins  (in  three  volumes). 

HOW  OOVSKNHEirr  BEFOBTS  MAY  BE  OBTAXITES  OB  CONSTTLTEI). 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resourcos 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below. 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the  Direc- 
tor of  the  Greological  Survey,  Washington,  D.  C.  The  edition  printed 
for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superintend- 
ent of  Documents,  Government  Printing  Ofiice,  Washington,  D.  C, 
who  will  furnish  lists  giving  prices.  ^ 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cittee  in  the  United  States. 
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STBEAM-GAGING  STATIONS  AND  PUBLICATIONS. 


4.  Complete  sets  are  available  for  consultation  in  ihe  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boston,  Mass.,  2500,  Custombouae. 

Albany,  N.  Y.,  Room  18,  Federal  Building. 

Atlanta,  Ga.,  Post  Office  Building. 

St.  Paul,  Minn.,  Old  Capitol  Building. 

Madison,  Wis.,  Capitol  Building,  care  of  Railroad  Commianon  of  Wisconeiii. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  New  Post  Office  Building. 

Salt  Lake  City,  Utah,  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Phoenix,  Ariz.,  417  Fleming  Building. 

Austin,  Tex.,  Old  Post  Office  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Los  Angeles,  Cal.,  Federal  Building. 

Honolulu,  Hawaii,  Kapiolani  Building. 

A  list  of  the  Geological  Survey's  pubhcations  may  be  obtained  by 
applying  to  the  Director  of  the  United  States  Geological  Siurvey, 
Washington,  D.  C. 

STBEAK-FLOW  BEFOBTS. 

Stream-flow  records  have  been  obtained  at  more  than  4,100  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

Steam-flow  data  in  reports  of  the  United  SUUei  Geological  Surety. 
[A-Asnual  Report;  B-Bulletln;  W-Wsta>8apply  Paper.) 


Report. 

Character  of  daU. 

Year. 

10th  A,  pt.  3 

Descriptive  infornistion  onlv 

llth  A,  pt.  2.... 

Montuly  discharge  and  descriptive  inSonnation 

1884  to  Sept., 

1880. 
laMtoJunaao 

12th  A,  pt.  2 

..  .do 

13th  A,  pt.  3 

Uean  discharge  In  seoond-liBet 

1891. 
1%4  to  Dec   31 

14th  A,  pt.  2 

Monthlv  discbante  Clone-time  records.  1S71  to  U93)    . 

1892. 
188Sto  Dec   31 

B131 

DoscrfDtioiis.  moasurezncnts.  sftso  heishts.  And  r&tlncs.  .. 

18W. 
18B3and  I8M 

iethA,pt.2 

BMO-.r. 

Descriptions,  nMasuremeot^  gage  heights,  ratings,  and  monthly 
discharge  (also  many  data  coveting  earlier  years). 

1895 

W  U 

1890 

18th  A,  pt.  4 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  gome  earUer  years). 
Descriptions,  measuremeats,  and  gage  helgbts,  eastern  United 

States,  eastern  WsilsslppI  River,  and  luasoori  River  above 

juncUon  with  Kansas. 

slppl  River  below  Junction  ol  Ui.s.<iouri  and  Flatte,and  westwn 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  soma  kmg-Ume  records). 
Ueasurements,  ratings,  and  gage  heights,  easttm  United 

Measurements,  ratings,  and  gage  heights,  Arkansas  Klver  and 
western  Uiflted  States. 

1805  and  IflMI- 

W  15. 

1897 

wia. 

1807 

19th  A,  pt.  4 

W37. 

18B8a 

was. 

1886. 

a0thA,pt.4 

18BS. 

W36to» 

DeacriptloiiB,  meanirements,  gage  heights,  and  ratings 

1890. 
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Stnamrfiov)  data  in  reports  of  the  United  States  Geological  Survey — Continued. 


Report. 

Character  ot  data. 

Year. 

asl.V-pt.*. 

Ifmthiy  dtwhrit* 

1899. 

WCtoSJ 

1900. 

iMA,pt.4 

1900. 

wr.s.GS 

1901. 

Vi   ,0. 

Monthly  diifchargw               • «  «       -" 

1901. 

vrstoffi 

CompleUdata..'. 

1901. 

W  JTto  IflO 

1903. 

WIS*  to  135 

do 

1904. 

W  165  to  178 

.  .  .do... 

1905. 

fr  XI  to  214 

do 

1906, 

W241to  252 

do.     .      . 

1907-8. 

WabIto2;2 

do 

1909. 

W2Slto»2 

do 

1910. 

W3Dlto312 

do 

1911. 

W3a  to  332 

....  do 

191J. 

K'.VJtoSiB 

do 

1913. 

WM  toSM 

do 

1914. 

W*'lto4M 

do 

1915. 

V  43110  444 

do 

1916. 

NoiE.— No  data  regarding  stream  flow  are  given  In  the  15th  and  17th  annual  reports. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years,  and  misceUaneous  measurements  at 
many  points  other  than  regular  gaging  stations  have  heen,  made 
each  year.  An  index  of  the  reports  containing  records  ohtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  table  below  gives,  by  years  and  drainage  basins,  the  num- 
bers of  the  papers  on  surface-water  supply  pubhshed  from  1899  to 
1913.  The  data  for  any  particular  station  will  in  general  be  found 
in  the  reports  covering  the  years  during  which  the  station  was  main- 
tained. For  example,  data  for  Machias  River  at  Whitneyville,  Me., 
1903  to  1913,  are  published  in  Water-Supply  Papers  97,  124,  165, 
201.  241,  261,  281,  301,  321,  351,  381,  401,  and  431,  which  contain 
records  for  the  New  England  streams  from  1903  to  1916.  Results 
of  miscellaneous  measurements  are  published  by  drainage  basins. 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined 
by  measuring  or  estimating  its  drainage  area — that  is,  the  headwater 
stream  having  the  lai^est  drainage  area  is  considered  the  continua- 
Tion  of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
UT  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
regular  order  from  soTirce  to  mouth  follow,  the  stredms  in  each 
tributary  basin  being  hsted  before  those  of  the  next  basin  below. 

The  exceptions  to  this  rule  occur  in  the  records  for  Mississippi 
River,  which  are  given  in  four  parts,  as  indicated  on  page  iii,  and  in 
the  records  for  laj^e  lakes,  where  it  is  simpler  to  take  up  the  streams 
in  regular  order  around  the  rim  of  the  lake  than  to  cross  back  and 
forth  over  the  lake  surface. 
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Pakt  Vin.    WESTERN  GULF  OF  MEXICO  DRAINAGE 

BASINS. 

FBINCIPAIi  STBEAMS. 

The  western  Gulf  of  Mexico  drainage  basins  include  all  strfeams 
dnuning  into  the  Gulf  of  Mexico  west  of  the  mouth  of  the  Missis- 
»ppi  and  into  the  Rio  Grande.  The  largest  streams  flowing  into  the 
GuU  of  Mexico  north  of  the  mouth  of  the  Rio  Grande  are  Sabine, 
Trinity,  and  Brazos  rivers,  Colorado  River  of  Texas,  and  Guadalupe 
River.  The  principal  tributaries  of  the  Rio  Grande  are  Chama 
River,  Rio  Puerco,  and  Pecos  River  in  the  United  States  and  Rio 
Salfldo  and  Rio  San  Juan  in  Mexico.  The  streams  drain  wholly  or 
in  part  the  States  of  Colorado,  Loiiisiana,  New  Mexico,  Texas,  and 
northern  States  of  Mexico. 

In  addition  to  the  list  of  gaging  stations  and  annotated  list  of  pub- 
lications relating  specifically  to  the  section,  these  pages  contain  a 
similar  list  of  reports  that  are  of  general  interest  in  many  sections 
and  cover  a  wide  range  of  hydrologic  subjects,  and  also  brief  refer- 
ences to  reports  published  by  State  and  other  organizations.  (See 
p.  XVII.) 

OAQINO  STATIOKS. 

NoTK.— r>adi  after  a  date  indicates  that  station  was  being  maintained  September  30, 1916;  period  after 
sdatetndicateediaoootinaanoe.    Tributaries  are  Indicated  by  Indentioa, 

SABINB   RIVER  BASIN. 

Sabine  River  near  Longvlew,  Tex.,  1904-1906. 
Sabine  River  at  Logansport,  La.,  1903-1906. 
Nechee  River  at  Evadale,  Tex.,  1904-1906. 

TRINTTT  RIVER  BABIN. 

Trinity  River  at  Bridgeport,  Tex.,  1915- 

Trinity  River  at  Dallas,  Tex.,  1898-99;  1903-1906. 

Trinity  River  at  Riverside,  Tex.,  1903-1906. 

BRAZOS   RIVER  BASIN. 

BrazoB  River  near  Graham,  Tex.,  1915- 

Biazae  River  at  Brazos,  Tex.,  1914- 

BrazoB  River  at  Waco,  Tex.,  1898-1911;  1914- 

Brazoe  River  near  Lewis  (Heame),  Tex.,  1898-99. 

Brazoa  River  at  Richmond,  Tex.,  1903-1906. 

Clear  Fwk  of  Brazos  River  near  Eliasville,  Tex.,  1915- 

COLORAOO   RTVER  (OV  TEXAS)   BASIK. 

Coknado  River  near  Bronte,  Tex.,  1915- 
Colorado  River  at  Ballinger,  Tex.,  1915- 
Cokirado  River  near  Chadwick,  Tex.,  1915- 
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Colorado  River  at  Austin,  Tex.,  1895-1911;  1914- 

Evapoiation  near  Austin,  Tex.,  1916- 

Colorado  River  at  Columbus,  Tex.,  1903-1911;  1916- 

North  Concho  River  at  San  Angelo,  Tex.,  1915- 

Concho  River  near  San  Angelo,  Tex.,  1915- 

Concho  River  near  Paint  Rock,  Tex.,  1915- 

San  Saba  River  at  Menard,  Tex.,  1915- 

San  Saba  River  near  San  Saba,  Tex.,  190&-6;  1915- 

North  Llano  River  near  Junction,  Tex.,  1915- 

Llano  River  near  Junction,  Tex.,  1915- 

OViOALUn  KrVER  BASIK.  ' 

Chiadalupe  River  near  New  Biaunfels,  Tex.,  189S-99;  1915- 
Guadalupe  River  near  Gonzales,  Tex.,  1915- 
Guadalupe  River  near  Cuero,  Tex.,  1903-1906;  1915- 
Guadalnpe  River  below  Cuero,  Tex.,  1916- 

San  Marcos  River  at  San  Marcos,  Tex.,  1916- 

San  Marcos  River  at  Ottine,  Tex.,  1915- 

SAN  ANTONIO  RIVES  BAaiN. 

San  Antonio  River  at  San  Antonio,  Tex.,  1915- 
San  Pedro  Creek  at  San  Antonio,  Tex.,  1916- 

NUBCBB  RTVBR  BASIN. 

Nueces  River  near  Cinonia,  Tex.,  1915- 
Nueces  River  near  Cotulla,  Tex.,  1915- 
Nueces  River  near  Three  Rivers,  Tex.,  1915- 
Nuecea  River  at  Calallen,  Tex.,  1915- 
Frio  River  near  Derby,  Tex.,  1915- 
Prio  River  at  Fowlerton,  Tex.,  1915- 
Frio  River  at  Three  Rivers,  Tex.,  1915. 

Frio  Lake  outlet  near  Fowlerton,  Tex.^  1915- 

RIO   ORANSB  BASIN. 

Rio  Grande  at  Thirtymile  Bridge  near  Creede,  Colo.,  1909-1913. 

Rio  Grande  near  Creede  (Wason),  Colo.,  1907-1913. 

Rio  Grande  near  Del  Norte,  Colo.,  1889-1906;  1908-1913. 

Rio  Grande  near  Alamosa,  Colo.,  1894-95;  1903;  1912-13. 

Rio  Grande  near  Lobatos  (Cenicero),  Colo.,  1899-1913. 

Bio  Grande  at  Embudo,  N.  Hex.,  1899-1903;  1912- 

Rio  Grande  near  Buckman,  N.  Mex.  (Rio  Grande  near  Ildefonso),  1895-1905; 

1909-1914. 
Rio  Grande  near  San  Marcial,  N.  Mex.,  1895- 
Rio  Grande  near  El  Paso,  Tex.,  1889-1893;  1895-1916. 
Rio  Grande  near  Fort  Hancock,  Tex.,  1900-1903. 
Rio  Grande  above  Presidio,  Tex.,  1900-1914. 
Rio  Grande  below  Presidio,  Tex.,  1900-1915. 
Rio  Grande  near  Langtry,  Tex.,  1900-1914. 
Rio  Grande  near  Devils  River,  Tex.,  1900-1916. 
Rio  Grande  at  Eagle  Pass,  Tex.,  1900-1916. 
Rio  Grande  near  Laredo,  Tex.,  1900-1914. 
Rio  Grande  near  Roma,  Tex.,  1900-1914. 
Bio  Grande  near  Brownsville,  Tex.,  1900-1914. 
Clear  Creek  near  Creede,  Colo.,  1910. 
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Rk)  Gnnde  tributaries — Continued. 

South  Fork  of  Kio  Gi&nde  at  South  Fork,  Colo.,  1910-1913. 
San  Luis  Creek  at  Villa  Grove,  Colo.,  1911-12. 
San  Luis  Creek  near  Villa  Grove,  Colo.,  1910. 

Kerber  Creek  near  Villa  Grove,  Colo.,  1911-12. 

Saguache  Creek  near  Saguache,  Colo.,  1910-1913. 
Rio  Alamoea  near  Monte  Vista,  Colo.,  1911-12. 
Kio  Alamosa  near  La  Jara,  Colo..  1909-1912. 
Conejos  River  near  Mogote,  Colo.,  1899-1900;  1903-1913. 

Rio  San  Antonio  near  Ortiz,  Colo.,  1911. 
Culebra  River  at  San  Luis,  Colo.,  1910-11. 
Costilla  Creek  near  mouth,  N.  Mex.,  1912. 
Kio  Colorado  above  Queeta,  N.  Hex.,  1910-1911. 
Kio  Colorado  near  Questa,  N.  Mex.,  1912-1915. 
Kio  Colorado  below  Questa,  N.  Hex.,  1910-1915. 
Rio  Hondo  near  Arroyo  Hondo,  N.  Mex.,  1910-1915. 
Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.,  1910-1916. 
Rio  Taos  at  Los  Cordovas,  N.  Mex.,  1910-1915. 

Rio  Lucero  near  Taos,  N.  Mex.,  1910-1916. 

Rio  Fernando  de  Taos  near  Taos,  N.  Mex.,  1910;  1912-1915. 
Chama  River  at  Chama,  N.  Mex.,  1912-1914. 
Chama  River  near  Chama,  N.  Mex.,  1914- 
Chama  River  at  Park  View,  N.  Mex.,  1912-1916. 
Chama  River  near  El  Vado  [Tierra  Amatilla],  N.  Mex.,  1913- 
Chama  River  at  Abiquiu,  N.  Mex.,  1895-1897. 
Chama  River  near  Chamita,  N.  Mex.,  1912-1915. 

Biazos  River  near  Brazos,  N.  Mex.,  1913- 

Bnuos  River  at  Brazos,  N.  Mex.,  1912-13. 

Little  Brazos  River  near  Brazos,  N.  Mex.,  1914. 

Nntritus  Creek  near  El  Vado  [Tierra  Amarilla],  N.  Mex.,  1914- 

Nutrias  Creek  near  Cebolla,  N.  Mex.,  1914. 

Horn  River  near  Canjilon,  N.  Hex.,  1911-1914. 

Rio  VaUecitos  at  Vallecitos,  N.  Mex.,  1911-1914. 
Santa  Fe  Creek  at  Monument  Rock,  near  Santa  Fe,  N.  Mex.,  1910-11. 
Santa  Fe  Croek  above  reservoir,  near  Santa  Fe,  N.  Mex.,  1910;  1913-14. 
SanU  Fe  Creek  at  Santa  Fe,  N.  Mex.,  1907-1911. 

Santa  Fe  Water  &  Light  Co.  ditch  near  Santa  Fe,  N.  Mex.,  1910. 

Arroyo  Hondo  near  Santa  Fe,  N.  Mex.,  1913-14. 
Rio  Poerco  at  Rio  Puerco,  N.  Mex.,  1910-1914. 
Bio  Puerco  near  La  Joya,  N.  Mex.,  1910-1914. 

Bluewater  Creek  (head  of  San  Joee  River)  nearBluewater,  N.  Mex.,  1912-1914. 

Bluewater  Creek  at  Grants,  N.  Mex.,  1912-1914. 

San  Jose  River  near  Suwanee,  N.  Mex.,  1910-1914. 
Pecos  River  near  Cowles,  N.  Mex.,  1910-1914. 
Pecos  River  near  Anton  Chico,  N.  Mex.,  1910-1914. 
Pecos  River  at  Santa  Rosa,  N.  Max.,  1903-1906;  1910-11;  1912-1914. 
Pecos  River  near  Guadalupe,  N.  Mex.,  1912-1914. 
Pecoe  River  near  Fort  Sumner,  N.  Mex.,  1904-1910;  1912-13. 
Pecoe  River  near  Roswell,  N.  Mex.,  1903-1906. 
Pecoe  River  near  Dayton,  N.  Mex.,  1905- 

Lake  McMillan  at  Lakewood,  N.  Mex.,  1906-7. 
Pecos  River  near  Lakewood,  N.  Mex.,  1906-1911. 
Pecos  River  at  Avalon,  N.  Mex.,  1906-7. 
Pecoa  River  at  CarUbad,  N.  Mex.,  1903-1908;  1914- 
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Rio  Grande  tributaries — Continued. 

Evaporation  near  Carlsbad,  N.  Hex.,  1916- 

PecoB  River  near  Angeles,  Tex.,  1914- 

PecoB  River  above  Baratow,  Teoc.,  Wlft- 

PecoB  River  near  Pecoe,  Tex.,  1898-1907. 

Pecoe  River  near  Barstow,  Tex.,  1914-15. 

Pecoe  River  near  Grand  Falls,  Tex.,  191&- 

PecoB  River  near  Comstock  [Moorhead],  Tex.,  1898;  1900- 

Gallinas  River  near  Las  Vegas,  N.  Mex.,  1903-1912;  1912-1914. 

South  Fork  of  Gallinas  River  near  El  Porvenir,  N.  Mex.,  1911-1914. 

Hondo  River  at  Hondo  reservoir,  N.  Mex.,  1903-1906. 

Hondo  River  at  Roswell,  N.  Mex.,  1903-1906. 
Rio  Ruidoso  near  Ruidoso,  N.  Mex'.,  1911. 
Rio  RuidoBo  near  Glencoe,  N.  Mex.,  1910-11. 
Taylor-Moore  ditch  near  Roewell,  N.  Mex.,  1905. 

Hondo  reservoir  inlet  near  Roswell,  N.  Mex.,  1906-1908. 

Hondo  reservoir  scour  gate  near  Hondo  reservoir,  N.  Mex.,  1906. 

Penasco  River  at  Elk,  N.  Mex.,  1900-11. 

Penasco  River  at  Cleve's  ranch,  near  Elk,  N.  Mex.,  1911. 

Penasco  River  near  Dayton,  N.  Mex.,  1905-1908. 

Black  River  near  Malaga,  N.  Mex.,  1914-15. 

Delaware  River  near  Malaga,  N.  Mex.,  1912-13. 

Delaware  River  near  Angeles,  Tex.,  1914-16. 

Margueretta  flume  near  Pecos,  Tex.,  1898;  1900-1907. 

West  Valley  ditch  near  Pecos,  Tex.,  1904. 
Devils  River  at  Devils  River,  Tex.,  1900-1914. 
Rio  Salado  near  Guerrero,  Tamaulipte,  Mexico,  1900-1913. 
Rio  San  Juan  at  La  Quemada,  TamauUpas,  Mexico,  1900-1902. 
Rio  San  Juan  near  Santa  Rosalia  ranch,  Tamaulipas,  Mexico,  1902-1914. 

INTERIOR  BASINB  IN   NEW  MEXICO. 

Mimbree  River  badn: 

Mimbree  River  near  Faywood,  N.  Mex.,  1908-1914. 

Lampbright  Draw  near  Santa  Rita,  N.  Mex.,  1912-1914. 

Whitewater  Creek  near  Hurley,  N.  Mex.,  1913-14. 

Cameron  Creek  at  Fort  Bayard,  N.  Mex.,  1907-1911;  1912-13. 

Cameron  Creek  near  Hurley,  N.  Mex.,  1913-14. 

Stevens  Creek  near  Fort  Bayard,  N.  Mex.,  1907-1911;  1912-1914. 
Rio  de  Arena  near  Hurley,  N.  Mex.,  1913-14. 
Rio  Tularosa  basin: 

Rio  Tularosa  at  Mescalero,  N.  Mex.,  1910-11. 

Rio  Tularosa  near  Bent,  N.  Mex.,  1911. 

Rio  Tularosa  near  Tularosa,  N.  Mex.,  1912- 
Rio  La  Luz  basin: 

Rio  La  Luz  near  La  Luz,  N.  Mex.,  1911-12. 

Rio  La  Luz  at  La  Luz,  N.  Mex.,  1910-1913. 

Rio  Fresnal  near  Mountain  Park,  N.  Mex.,  1911-12. 
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SSPO&TS  ON  WATER  KB  SOTTSCE  B  OF  THE  WE  STEBN  OXTI^F  STATE  S. 

FDBUOATIONS  OF  UNITED  STATES   GEOLOGICAL  6UBTET. 

WATBS-SUPPI.Y  PAFEBS. 

T>tcr<nppl7  papns  are  distributed  Iree  bj  tbe  Geological  Survey  as  long  as  Its  stock  lasts.  An  asterisk  (*) 
iidiistes  that  this  stock  has  been  exhaostsd.  Many  of  the  papers  marked  In  this  may  nay,  however, 
be  purchased  (at  price  noted)  fmin  tbe  SunRiNTKNDENT  or  Docuif  ints,  Washinoton,  D.  C.  Omission 
of  the  price  Indlcatea  that  the  report  is  not  obtainable  from  Oovenunent  sooicea,  Wateraupply  papers 
•re  of  octavo  sbe. 

no.  LtTigation  in  Meailla  Valley,  N.  Mex.,  by  F.  C.  Barker.  1898.  51  pp.,  11  pis. 
10c. 

Desoribes  pilmttiTe  methods  of  irrigatian  and  agriculture  employed  In  an  area  lying  along 
both  sides  ol  the  Rio  Grande,  extending  from  Fort  Seldon,  N.  Hex.,  on  the  north,  to  within 
S  miles  of  Kl  Paso  on  the  south.    Chiefly  of  historic  Interest. 

*1J.  Inigation  ayBtems  in  Texas,  by  W.  F.  Ilutaon.    1898.    68  pp.,  10  plfl. 

Dlscossea  cUmate,  ralnhll.  Irrigation  wcrks  and  projects  in  Texas;  consideis  use  of  both 
surface  and  underground  waters. 

•40.  The  Austin  dam,  by  T.  U.  Taylor.    1900.    52  pp.,  16  pis.    15c. 

Describes  preliminary  proieets,  construotion,  ecanomic  aspect,  and  ItUlure  of  the  dam  across 
Coiondo  River. 

57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabauuv-Montana), 
by  N.  H.  Darton.    1902.    60  pp.    (See  No.  149.)    5c. 

81.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska-Wyo- 
ming), by  N.  H.  Darton.    1902.    67  pp.    5c. 

Nos.  £7  and  81  contain  Infotmatlon  as  to  depth,  diameter,  yield,  and  head  of  water  in  borings 
men  than  400  feet  deep;  imder  head  "  Remarks"  gives  information  conoemlng  temperature, 
quality  of  water,  purposes  of  boring,  etc.  Tbe  lists  are  arranged  by  States,  and  the  States  are 
arranged  alphabetically.  A  second,  revised,  edition  was  published  in  1905  as  Water-Supply 
Fiver  149  (q.  v.).  So. 

71.  Irrigation  systems  of  Texas,  by  T.U.Taylor.    1902.    137  pp.,  9  pis.     10c. 

Discusses  prlnoipalirriwtion  systems  in  geographic  order  and  gives  statistics  as  to  the  ioca- 
tioo,  oast,  and  benefits  of  the  devices  for  obtaining  water:  describes  rice  iirigatiou  systems,  and 
appends  a  brief  statement  of  laws  go\'eming  irrigaticm  in  tbe  State. 

74.  WatOT  resources  of  the  State  of  Colorado,  by  A.  L.  Fellows.    1902.    151  pp., 
14  pis.    25c. 
Discuses  drainage  and  irrigation  and  gives  records  of  stream  flow. 
93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.    1904. 
361  pp.    25c.    [Inquiries  concerning  this  report  should  be  addressed  to  the 
Reclamation  Service.] 
Ccntalns  " Investigations  In  Pecos  Valley,"  by  W.  U.  Beed. 
101.  Undergroimd  waters  of  southern  Louisiana,  by  G.  D.  Harris,  with  discussions  of 
their  uses  for  water  supplies  and  for  rice  irrigation,  by  M.  L.  Fuller.    1904. 
98  pp.,  11  pis.    20c. 

DiKmses  the  topography  and  stratigraphic  geology  of  the  area  and  tbe  origin  of  the  well 
waters,  gives  statistics  of  artesian  wells,  describes  methods  of  well  drilling  and  pumping,  and 
treats  briefly  of  rice  cultivation. 

105.  The  water  powers  of  Texas,  by  T.U.Taylor.    1904.    116  pp.,  17  pis.    15c. 

Oives  a  r€sum^  of  the  available  data  regarding  water  powers  and  briefly  describes  the  principal 
streams. 

114.  Undeiground  waters  of  eastern  United  States,  by  M.  L.  Fuller,  geologist  in  charge. 
1906.    285  pp.,  18  pis.    25c. 

Contains  brief  report  on  Louisiana  and  southern  Arkansas;  discusses  the  geologic  formation 
as  related  to  water  supply;  gives  a  list  of  the  principal  publications. 
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140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C  S. 

Slichter.    1905.    122  pp.,  15  pla.    16c. 

Contains  a  chapter  giring  results  of  tests  of  typical  pumping  plants  In  the  Slo  Gianda  valley 
In  Texas  and  New  Uexioo. 

141.  Observations  on  the  ground  waters  of  the  Rio  Grande  valley,  by  C.  S.  Slichter. 

1906.    83  pp.,  6  pis.    6c. 

Describes  Investigation  of  the  underflow  in  the  valley  of  the  Rio  Qrande  in  Texas  and  New 
Xexico,  gives  details  of  tests  of  pumping  plants  near  El  Faso,  Tex.,  In  KesUla  Valley,  N.  Ilex., 
and  near  fierlno,  N.  Mex.,  and  analyses  of  well  wataia  and  data  ocnoeming  wells  at  and  near 
El  Paso. 

147.  Destructive  floods  in  the  United  States  in  1904,  by  E.  C.  Murphy  and  others. 
1906.    206  pp.,  18  pis.    16c.    Contains: 
Pecos  River  basin  flood.  New  Mexico,  (Tom  report  c<  Frank  8.  Dobson. 
Failures  of  Lake  Avalon  dam  near  Carlsbad,  N.  Uex.,  by  B.  C.  Uurpby. 
Rio  Grande  floods.  New  Hexioo,  by  E.  C.  Hurphy. 

149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with  addi- 
tions, by  N.H.Darton.    1905.    176  pp.     10c. 

<}lTes,by  States  (and  within  the  States  by  counties),  location,  depth,  diameter,  yield,  height 
of  water,  and  other  available  infcrmatlon,  concerning  wells  400  teet  cr  more  in  depth;  tadndes 
all  wells  listed  in  Water-Supply  Papers  57  to  61;  menti(sis  also  principal  publications  relating 
to  deep  borings. 

168.  Preliminary  report  on  the  geology  and  underground  waters  of  the  Roswell  arte- 
sian area,  New  Mexico,  by  C.  A.  Fisher.    1906.    29  pp. ,  9  pis.    16c. 

Discusses  topography  and  geology  of  a  belt  lying  along  Pecos  River  from  Roswell  to  Lake 
McMillan;  discusses  area  and  extent  of  artesian  basins,  source,  amount,  preasore,  qoality 
(with  analyses),  and  waste  of  artesian  waters,  and  irrigation;  lists  typical  wells  and  gives  well 
records. 

*162.  Destructive  floods  in  the  United  States  in  1906,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Ifurphy 
and  others.    1906.    105  pp.,  4  pis.    16c. 

Oives  accounts  of  floods  on  Pecos  and  Hondo  rivers  and  the  Rio  Oranda,  and  estimates  of 
flood  frequency  and  discharge  for  Rio  Grande  at  San  Marcial,  N.  Vex.,  and  Colotado  River 
(of  Texas)  at  Austin;  contains  also  Index  to  literature  on  floods  in  American  streams. 

*188.  Water  resources  of  the  Rio  Grande  valley  in  New  Mexico,  and  their  developmeat. 
by  W.  T.  Lee.    1907.    59  pp.,  10  pis.    20c. 

Describes  the  physical  features  of  the  valley,  rock  formatian  and  structure,  the  Engle,  San 
Acacl,  San  Felipe,  and  Espanola  reservoir  sites,  surface  and  underground  waters  by  districts, 
the  origin,  course,  and  quantity  of  the  underflow,  the  chemical  diaracter  of  the  water  in  the 
Uesllla  and  other  districts,  and  the  utilisation  of  the  underflow  by  wells  and  seepage  ditches. 

*190.  Underground  waters  of  Coastal  Plain  of  Texas,  by  Thomas  U.  Taylor.  1907. 
73  pp.,  3  pis.    15c. 

Describes  topography,  drainage,  and  geology,  and  discusses  the  undergroimd  waters  by 
oounties;  gives  many  well  records  and  analyses. 

236.  The  quality  of  surface  waters  in  the  United  States:  Part  I. — ^Analyses  of  wtAiera 
eastof  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  collection  of  samples,  methods  of  examination,  preparation  of  sohitions,  acenzacy 
of  estimates,  and  expression  of  analytical  results;  gives  results  of  analyses  o(  waters  of  Braaos 
and  Colorado  (of  Texas)  rivers  and  the  Rio  Grande. 

240.  Geology  and  water  resources  of  the  San  Luis  Valley,  Colorado,  by  C.  E.  Sie- 
benthal.    1910.    128  pp.,  13  pis.    26c. 

Describes  the  topography,  drainage,  citanate,  gecdcgic  tsatuias,  flowing  and  ntaillowing 
wells,  springs,  the  grouping  of  wells,  and  variations  in  flow  and  tempetature,  and  the  quality 
(with  analyses)  and  uses  of  the  water;  discusses  briefly  well^lrilling  methods  and  ocats,  and 
ainiroximate  measurements  of  flows. 
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2(0.  Preliminary  report  on  the  ground  vatere  of  Eatanda  Valley,  New  Mexico,  by 
0.  E.  Meinzer.    1910.    33  pp.    6c.    (See  Water-Supply  Paper  275.) 

Dlsousacs  briefly  the  geognphlo  relation  and  Industrial  development,  geology,  and  soQs; 
disoosses  tbe  soum,  disposal,  recovery,  quality,  and  otllizatlan  of  the  ground  waters,  cost  of 
pumping,  windmills,  value  of  crops,  and  the  alkali  problem. 

2i4.  Some  stream  waters  of  the  western  United  States,  with  chiq[>ter8  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyaee, 
by  Herman  Stabler.    1911.    188  pp.    15c. 

Describea  oollectian  of  samples,  plan  of  analytical  work,  and  methods  of  analysis;  discusses 
soapomsumlng  power  of  waters,  water  softening,  boiler  waters,  and  water  for  Irrigation;  gives 
results  of  analyses  of  waters  of  the  Kio  Oiande  and  of  Pecos,  Oallinas,  and  Hondo  rivers. 

75.  Geology  and  water  resources  of  Estancia  Valley,  New  Mexico,  with  notes  on 
ground-water  conditions  in  adjacent  parts  of  central  New  Mexico,  by  O.  E. 
Meinzer.     1911.    89pp.,  14  pis.    20c. 

Describes  idiyaiogiaphic  features  and  geologic  formations,  soils  and  olimate;  discusses  tbe 
■ooice  and  disposal  of  tbe  water  supply,  tbe  bead  of  the  water  supply,  artesian  conditions, 
yidd  ot  wells  and  quantity  of  water  available,  tbe  quality  of  the  water  (dissolved  solids, 
chkrine,  sulphates,  carbonates,  and  bicarbonates),  the  storage  of  storm  water,  the  present  and 
future  use  of  ground  water  for  irrigation,  proper  types  of  wells,  windmills,  cost  of  pumDlng, 
value  of  crops;  and  the  alkali  problem;  tables  give  depths  to  water  and  field  assays.  Contains 
also  briefs  reports  on  physiography,  geology,  soil,  ground  water,  and  Irrigation  In  Enclno  and 
Plnoa  Wells  basins. 

317.  Geology  and  undeiground  waters  of  the  Wichita  region,  north-central  Texas, 
by  C.  H.  Gordon.    1913.    88  pp. ,  2  pis.    10c. 

Deacribes  the  physiography,  climate,  sur&oe,  and  deep  waters  of  an  area  In  Montague,  Clay, 
Wichita,  Wilbarger,  Hardeman,  Foard,  Knox,  Baylor,  Archer,  lack.  Young,  Throckmorton, 
and  HMkell  counties;  gives  details  by  counties. 

*335.  Geology  and  undeiground  waters  of  the  southeastem  part  of  the  Texas  Ck>a^tal 
Plain,  by  Alexander  Deussen.    1914.    365  pp.,  9  pis.    65c. 

Describes  an  area  lying  east  of  Brazos  River  and  south  of  a  line  extending  east  and  west 
thioDgb  Jefferson,  In  Uarion  County;  discusses  the  miderground-water  horlxami  of  the  region 
and  the  artesian  conditions  and  prospects  in  the  sevenl  oountlea;  gives  well  sections  and 
tabulated  details  of  the  wells. 

343.  Geology  and  water  resources  of  Tulamea  Baein,  New  Mexico,  by  O.  E.  Meinzer 
andR.  F.  Hare.    1915.    317  pp.,  19  pis.    40c. 

Describes  a  dosed  basin  lying  between  the  Pecos  and  tlie  Rio  Orande;  gives  an  account  of 
the  climate,  history  of  previous  investigations  and  literature,  and  industrial  development;  dis- 
cnsaes  the  pbyslo^phy  and  drainage,  rocks,  sources  of  the  underground  water,  yield  of  wells, 
■Dd  quality  of  tbe  waters  in  tbe  various  formatioas;  suggests  methods  of  drUling,  boring,  dig- 
ging, casing,  and  finishing  wells;  discusses  also  soil  and  native  vegetation  in  relation  to  water 
npply,  liTigatlcn  from  streams,  springs,  flood  waters,  and  wells,  and  railroad  and  public  water 
supplies;  gives  detailed  information  in  regard  to  watering  places  on  routes  of  travel. 

"345.  Contributions  to  the  hydrology  of  the  United  States.  1914.  N.  C.  Grover, 
chief  hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.     Contains: 

(c)  trndngtonnd  water  of  Luna  Comity,  N.  Hex.,  by  M.  H.  Darton,  with  remits  of  pump- 
lilK  tMta^  by  A.  T.  Schwennesen,  pp.  25-«a 

DoKribas  briefly  the  extent  and  thickness  of  the  water-bearing  beds  underlying  the  wide 
bolscns  of  Luna  County,  tbe  source  and  quality  of  the  underground  waters,  the  wells  in  the 
region  aboot  Deming,  lola,  Waterloo,  Columbus,  and  Myndus  in  the  Came  region,  lower 
Mimbna  Valley,  the  region  west  of  Red  Uountoin,  and  other  parts  of  the  county;  discusses 
tbe  depletion  of  supply  by  tbe  pumping  plants.  The  pumping  tests  wen  made  at  plants 
representing  average  types. 

358.  Water  resources  of  the  Rio  Grande  basin,  1888-1913,  by  Robert  FoUansbee  and 
H.  J.  Dean,  including  surface  water  supply  of  the  western  Gulf  of  Mexico 
basinB,  1913,  by  Robert  FoUansbee,  W.  W.  FoUett,  and  G.  A.  Gray.  1915. 
726  pp.,  3  pis.    50c. 

Deacribes  tbe  gsneral  featureeot  the  Rio  Orandebasinandthe  closed  basins  lying  between  the 
Bio  Orande  and  the  Peoos,  weet  ofthe  Rio  Orande,  and  in  Hadco;  discusses  tbe  distribution  of 
frectpttation,  foreatation,  and  population.  Contains  "not  only  all  data  oonceming  stream 
flow  In  the  Rio  Orande  basin  collected  by  the  Survey  and  cooperating  parties  but  also  records 
famished  by  Individuals  coinnected  with  private  interests."  Host  of  the  records  have  been 
taken  from  publications  of  tbe  Geological  Survey,  but  original  estimates  have  been  revlstd 
MitKt  later  data  have  indicated  errors. 
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421.  Profile  surveyB  in  1916  along  the  Rio  Grande,  P«coe  River,  and  Mora  River, 
New  Mexioo,  prepared  under  the  directum  of  W.  H.  Henon,  acting  chief 
geographer.    1916.    11  pp.,  11  pk.    15c. 

Givas  raanlta  of  surveys  made  to  determine  the  location  ofaaderalopad  water  power  on  some 
ofthe  rivers  ofthe  United  States  tbst  areadaptedtotbeder^pmentof  power  by  low  or  medium 
baadsstlOtoiaoteet. 

ASHUAI.  SBPOKTS. 

Eadi  of  the  popen  oontainad  in  the  ammal  reports  was  also  lasoed  In  aepaiate  (arm. 

Annual  reports  are  distributed  free  by  tlie  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk  C*) 
indicates  tliat  this  stock  has  been  exhausted.  Uany  of  the  papas  so  marked,  however,  may  be  pur- 
chased from  the  SunaoiTKHDCliT  or  DocuMXHTs,  Washinotoh,  D.  C. 

•Tenth  Annual  Report  of  the  United  Statee  Geological  Survey,  ISSft-ffl,  J.  W.  Powell, 
Director.    1890.    2  parta.    "Pt.  II,  Irrigation,  viii,  123  pp.    36c. 

Makes  a  pceUminsry  report  on  the  organization  and  prooeontion  of  the  survey  of  the  arid 
lands  (or  pnrposes  ofiirlgation;  includes  an  account  of  tliemetliods  of  topographic  and  hydraulic 
work,  the  segregation  work  on  reservoir  sites  and  irrigable  lands,  field  and  office  methods,  and 
brief  descriptions  of  the  topography  of  some  of  the  river  basins. 

Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Powell,  Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xiv,  395  pp.,  30  pis. 
and  maps.    $1.26.    Contains: 

'Hydrography,  pp.  1-110.  Discusses  scope  of  work,  metluds  of  stream  measursment,  rain- 
fall and  evaporation,  and  describes  the  mora  Important  streams;  sediment  in  the  Rio  Grande^ 
pp.  8S-S7. 

'Engineering,  pp.  lll-UO.  Oeflnsstlie  scope  of  the  work  and  gives  an  account  of  tlie  surveys 
in  the  Sun  Biver  basin  and  in  the  Arkansas,  Rio  Grande,  Calllbmia,  Labontan,  Utah,  and 
Snake  River  divisions. 

•The  arid  lands,  pp.  301-289.  Includes  statement  of  the  Director  to  the  Bouse  Conmiitteo 
on  Irrigation,  extracts  from  the  constitutions  of  States  relating  to  irrigation,  and  a  report  on 
artesisn  irrigation  on  the  Great  Flaina,  including  a  discussion  of  the  general  oonsldaratlons 
affecting  artesian  water  supply,  the  eoonomlc  limit  to  the  ntHlzation  of  artesian  water  for  irri- 
gation, brlgation  by  artesian  wells  in  various  countries,  and  the  geologic  conditions  and  statistics 
of  artesian  wells  on  the  Great  Plains. 

•Topography,  pp.  2i)l-343.  Comprises  reports  of  the  topogt^^c  surveys  In  Cali(omia« 
Nevada,  Colorado,  Idaho,  Ifontana,  and  New  Mexico,  and  a  report  on  reservoir  sites. 

•Irrigation  literature,  pp.  345-388.  Gives  a  list  of  books  and  pamphlets  on  irrigation  and 
alUed  subjects,  mainly  contained  in  the  library  of  the  United  States  Geological  Survey. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W.  PoweU, 
Director.    1891.    2  parts.    Pt.  II,  Irrigation,   xviii,  676  pp.,  93  pis.    $2. 

Ckintains: 

•Report  upon  the  location  and  survey  of  reservoir  sites  during  the  fiscal  year  ending 
Juno  30,  IWI,  by  A.  B.  Thompson,  pp.  1-212,  pis.  64-57.  Describes  reservoir  sites  in  Rio 
Aniba,  Taos,  Santa  Fe,  Bernalillo,  Mora,  Sen  Miguel,  Valencia,  Socorro,  and  Sierra  counties. 
New  Mexico,  and  on  tributaries  of  the  Rio  Grande;  for  each  reservoir  sit*  gives  the  location, 
height  of  dam,  areas  Indoaed  by  contour,  approxtmateoantents  of  luwa  wir,  position  of  irrieable 
lands,  and  areas  of  segregated  lands. 

•Bydrogn4)hy  of  the  arid  regions,  by  F.  H.  Newell,  pp.  313-Mt,  pis.  Sg-106.  Discusses 
the  available  water  supply  of  the  arid  redone,  the  duty  of  water,  flood  waters,  relation  of  rain- 
falltorlverSow;  classifies  the  drainage  basins;  and  deaolbesthe  rivers  ofthe  Missouri,  Arkansas, 
Rio  Grande,  Colorado,  Sacramento,  and  San  Joaquin  basins,  and  the  principal  streams  of  the 
Great  Basin  in  Nevada  and  Utah  and  the  Snake  River  drainage. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parta.  "Pt.  IH,  Irri- 
gation, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

•Engineering  results  of  irrigation  survey,  by  H.  N.  Wilson,  pp.  3SI-4S7,  pis.  147-182.  Dis- 
cusses  surveys,  flood-water  storage,  dam  site,  estimated  cost  of  El  Faso  nssrvolr,  Taxaa. 
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Sixteenth  Annual  Report  of  the  United  States  Geological  Sunrey,  1894-96,  Charlee 
D.  Walcott,  Director.  _  1896.  (Pts.  II,  III,  and  IV,  1895.)  4  parts.  *Pt. 
Il-Papers  of  an  economic  character,  xix,  598  pp. ,  43  pLa.  |1 .25.    Contains : 

I  The  public  lands  and  their  water  supply,  by  F.  H.  Newell,  pp.  457-53.'!,  pis.  35-39.    Describes 

I  general  character  of  the  publlo  lands,  ttie  lands  disposed  of  (railroad,  grant,  and  swamp 

lands,  and  private  miaoeUaneous  entries),  lands  reserved  (Indian,  forest,  and  military  leserva- 

ticos),  the  vaoint  lands,  and  the  rate  of  disposal  of  vacant  lands;  discusses  the  streams,  wells, 

and  reaervoirs  as  sources  of  water  supply;  gives  details  for  each  State. 

Eighteenth  Annual  Repwt  of  the  United  States  Geological  Survey,  1896-97,  Charlee 
D.  Walcott,  Director.    1897.    (Pts.  II  and  III,  1898.)    5  parts  in  6  vols. 
*Pt.  II— Papers  chiefly  of  a  theoretic  nature,  v,  663  pp.,  105  pis.    $1.65. 
i  Contains: 

*G«otogy  of  portioiis  of  the  Kdwards  Plateau  and  Rio  Grande  Plain  adjacent  to  Austin  and 
San  Antonio,  Tex.,  with  especial  reference  to  the  oocurrenoe  of  artesian  and  other  under- 
ground waters,  by  R.  T.  Hill  and  T.  W.  Vaughan,  pp.  183-322,  pis.  21-64.  Discusses  the  general 
principles  of  artesian  waters,  the  capacity  of  the  various  rock  sheets  tor  water,  the  nonflowing 
wells,  the  gravity  springs,  and  artesian  wells  of  the  Edwards  Plateau  and  Rio  Grande  Plain; 
the  probable  Identity  of  source  of  artesian  and  fissure  spring  waters,  and  the  availability  and 
Hndtatlans  of  ondarground  waters;  treats  of  the  chemical  quality  of  the  artealan  well  waters,  and 
gives  analyses  of  waters  from  the  various  beds  and  of  spring  waters  from  Austin  and  vicinity. 

Twenty-fiiBt  Annual  Report  of  the  United  States  Geological  Survey,  1899-1900, 
I  Charles  D.  Walcott,  Director.    1900.    (Parts  III,  IV,  VI,  VT  continued, 

•nd  VII,  1901.)  7  parts  in  8  vols.,  and  separate  case  for  maps  with  Pt.  V. 
•Pt  IV,  Hydrography,  768  pp.,  156  pis.    $2.35.    Contains: 

•Tbe  High  Plains  and  their  utilization,  by  W.  D.  Johnson,  pp.  601-741,  pis.  113-146. 

Dcaolbes  tbe  area  lying  in  an  irregular  belt  about  midway  across  the  long  eastward  slope  of  the 

Great  Plains  and  including  ports  of  Wyoming,  Colorado,  and  Nebraska  (North  and  South  Platte, 

Platte,  Republican,  and  Smoky  Hill  River  basins),  Colorado,  Kansas,  New  Mexico,  Oklahoma, 

'  and  Texas  (Arkansas  River  basin),  and  Colorado,  New  Uexloo,  and  Texas  (Rio  Grande 

'  basin);  discusses  the  origm  and  structure  of  the  High  Plains,  the  predpitatlan,  temperature, 

and  other  factors  of  climate,  experiments  with  irrigation,  and  the  use  of  mountain  streams, 

local  storm-water  storage,  and  artesian  waters.    Concluded  in  the  Twenty-second  Annual 

I  Report. 

Twoatjr-second  Annual  Report  of  the  United  States  Geological  Survey,  1900-1901, 
Charlee  D.  Walcott,  Director.    1901.     (Pts.  Ill  and  IV,  1902.)    4  paita. 
•Pt.  IV,  Hydrography,  631-669  pp.,  pla.  51-65.    $2.20.    Contains: 
*Coniduskii  of  The  High  Plains  and  their  utiliiation. 

BirLI.ETIirS. 

'  » n  aitwlat  (*)  Indicates  that  the  Geological  Survey's  stock  of  the  paper  Is  exhausted.  ICany  of  the  papers 
so  narked  may  be  purchased  from  the  Supebintendent  or  Docuuents,  Washinqton,  D.  C.  Bulletms 
are  of  ootavo  size. 

■^4.  Records  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 
I  Discusses  the  Importance  of  accurate  well  records  to  the  driller,  to  owners  of  oU,  gas,  and 

water  wells,  and  to  geologists;  describes  the  genera]  methods  of  work;  gives  tabulated  records 
of  wells  in  Colorado,  Louisiana,  Hew  Uexico,  and  Texas,  and  detailed  record  of  well  near 
Hoostm,  Harris  County,  Tex.    This  well  was  selected  because  it  aff«ds  deflnite  stratigraphie 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  FuUw  and  Samuel  Saniord. 

1906.    209  pp.    25c. 
I  Gives  an  aooount  of  progress  in  the  collection  of  well  records  and  samples;  contains  tabulated 

records  of  wells  in  Colorado,  Louisiana,  New  If  exico,  and  Texas;  and  detailed  records  of  wells 

in  Eddy  and  Torrance  counties,  New  Uexloo;  and  Bexar,  Cameron,  Coleman,  Dallas,  Dimmit, 
I  Duval,  Fayette,  Fort  Bend,  Guadalupe,  Hardin,  Harris,  Hays,  Jasper,  Johnson,  Kendall, 

Taiapasas,  Liberty,  Uedina,  Navarro,  Nueces,  Parker,  Williamson,  and  Zavalla  counties, 
:  Tex.   The  wells  of  which  detailed  sectlms  are  given  were  selected  because  they  afford  valuable 

I  stnlignkphle  information. 
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eSOLOGZC  FOLIOS. 

Under  the  plaa  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  is  divided  into  small  qiudrangles,  bounded  by  certain  meridians  and 
parallels,  and  these  quadrangles,  which  number  several  thousand,  are  separately 
surveyed  and  mapped.'  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
maps  and  description  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  folios  are  completed  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
geology,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  map 
shows  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  the  bills  and 
valleys  and  the  height  above  sea  levels  of  all  points  in  the  quadrangle.  The  areal- 
geology  map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The  structural- 
geology  map  shows  the  relations  of  the  rocks  to  one  another  underground.  The  econo- 
mic-geology map  indicates  the  location  of  mineral  deposits  that  are  commercially 
valuable.  The  artesian-water  map  shows  the  depth  to  imderground-water  horizons. 
Economic-geology  and  artesian-water  maps  are  included  in  folios  if  the  conditions 
in  the  areas  mapped  warrant  their  publication.  The  folios  are  of  special  interest  to 
students  of  geography  and  geology  and  are  valuable  as  guides  in  the  development  and 
utilization  of  mineral  resources. 

The  folios  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18 
by  22  inches),  called  the  library  edition.  Some  of  the  folios  that  bear  numbers  higher 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire  in 
the  Geological  Survey  building  May  18,  1913,  the  stock  of  geological  folios  was  more 
or  less  damaged  by  fire  and  water,  but  80  or  90  per  cent  of  the  folios  are  usable.  They 
will  be  sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale 
orders.  This  rate  applies  to  foUos  in  stock  from  1  to  184,  inclusive,  also  to  the  library 
edition  of  folio  186.  The  library  edition  of  folios  185,  187,  and  higher  numbers  sells 
for  25  cents  a  copy,  except  that  some  folios  which  contain  an  unusually  large  amount 
of  matter  sell  for  50  cents  a  copy.  The  octavo  edition  of  folio  185  and  higher  numbers 
sells  for  50  cents  a  copy.  If  34  folios  selling  at  25  cents  each  (or  their  equivalent  in 
higher-priced  folios)  are  ordered  at  one  time  a  discount  of  40  per  cent  is  allowed; 
$5.10  is  the  minimum  amount  accepted  at  this  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.  The  folios 
in  the  following  list  contain  also  brief  discussions  of  the  undei^^imd  waters  in  con- 
nection with  the  economic  resources  of  the  areas  and  more  or  less  information  concern- 
ing the  utilization  of  the  water  resources. 

An  asterisk  (*)  indicates  that  the  stock  of  the  folio  is  exhausted. 

42.  Nueces,  Texas.    5c. 

Deacrlbes  geography  and  geology,  and  relations  of  geologic  formations  to  nndeigroimd  waters. 

*64.  Uvalde,  Texas. 

Describes  the  topography  and  geology  o<  the  area,  the  streams,  springs  and  wells,  and  discusses 
the  possibility  of  obtaining  artesian  flows. 

*76.  Austin,  Texas. 

Describes  the  topography  and  geology  of  the  area,  the  drainage,  and  discusses  the  possibility 
ot  obtaining  artesian  water. 

•120.  Silverton,  Colorado. 

I  Index  maps  showing  areas  In  the  western  Oulf  of  Mexico  basins  covered  by  topographic  maps  and  by 
geologic  folios  will  be  maUed  on  receipt  of  request  addressed  to  the  Director,  V.  S.  ae(dagioaI  Survey 
Washington,  D.  C. 


Digitized  by  VjOOQ  IC 


pxTBLicATioira.  xvn 

*168.  EI  Fkao,>  Teocaa. 

QtnB  ■nalyBes  o(  undargraund  watere. 

183.  Llano-Burnet,'  Texas.    5c. 

Under  "lUneral  Resources"  discusses  rainfall,  streams,  springs,  wells,  tanks,  and  cisterns. 

194.  Van  Horn,  Texas.    25c. 

Oires  analyses  of  water  from  railroad  wells  at  Van  Horn  and  well  at  ligon  2  ranch  head- 
qnaiten. 

MISCELLANEOUS   REPORTS. 

Other  Federal  buresiis,  State  and  other  oiganizations,  have  from 
time  to  tune  published  reports  relating  to  the  water  resources  of 
rarious  sections  of  the  country.  Notable  among  those  pertaining  to 
the  western  Gulf  of  Mexico  drainage  basins  are  the  reports  of  the 
State  geological  surveys  of  Louisiana  and  Texas,  the  reports  of  the 
State  engineers  of  Colorado  and  New  Mexico,  and  the  annual  reports 
of  the  United  States  Reclamation  Service.  The  following  deserve 
special  mention: 

Report  of  commiasdon  appointed  to  revise  the  laws  of  the  State  of  Colorado  regulating 
the  appropriation,  distribution,  and  use  of  water.     1890. 

Preliminary  examination  of  reservoir  sites  in  Wyoming  and  Colorado;  letter  from 
the  Secretary  of  War  transmitting  a  letter  from  the  Chief  of  Engineers,  together  with 
a  report  of  Otptain  Chittenden:  55th  Cong.,  2d  aeas.,  House  Doc.  141. 

Report  on  the  nnderground  waters  of  Louisiana,  by  G.  D.  Harris,  A.  C.  Veatch,  and 
others,  made  under  the  direction  of  the  State  experiment  stations.  Louisiana  Geol. 
Survey  Bull.  1,  1905. 

Preliminary  report  on  the  soils  and  waters  of  the  upper  Rio  Grande  and  Pecoe 
^■aUey8  in  Texas,  by  H.  H.  Harrington:  Texas  Geol.  Survey  Bull.  2,  1890. 

Water  supply  of  southwest  Texas,  compiled  by  H.  M.  Madison.    1912. 

Artesian  water  on  the  Llano  Kstacado,  by  G.  G.  Shumard:  Texas  Geol.  Survey  Bull. 
1.1892. 

Preliminary  reports  on  the  artesian  wells  of  the  Gulf  coastal  slope,  by  J.  A.  Sin^ey, 
and  on  the  organic  remains  from  the  deep  well  at  Galveston,  by  Gilbert  D.  Harris: 
Texas  Geol.  Survey  Fourth  Ann.  Kept.,  1892. 

K  Btndy  of  the  use  of  water  for  irrigation  on  the  Rio  Grande  del  Norte,  by  W.  W. 
FoUett:  International  (Water)  Boundary  Comm.  Proc,  pp.  284-323,  1903. 

Silt  in  the  Rio  Grande,  by  W.  W.  FoUett:  International  Boundary  Conun.  Proc., 
1913. 

Silt  survey  on  Fecoa  River:  U.  S.  Reel.  Service  Third  Ann.  Rept.,  1905. 

OBOIOOZOAI.    STTBVBT   ETBBOLOaiO   BBPOBTS   07   OBNESAL 

ZNTEBBST. 

The  followii^  list  comprises  reports  not  readily  classifiable  by 
drainage  basins  and  covering  a  wide  range  of  hydrologic  investigations : 

WATBBrSV  PFLT  PAPZB8. 

*1.  Pnmping  water  for  irrigation,  by  H.  M.  Wilson.    1896.    57  pp.,  9  pis. 

Describes  pumps  and  motive  powers,  windmills,  water  wheels,  and  various  kinds  otenflnas; 
also  storage  reservoirs  to  retain  pumped  water  until  needed  for  Irrigation. 

<3.  Sewage  iirigation,  by  G.  W.  Rafter.    1897.    100  pp.,  4  pis.    (See  Water-Supply 
I^per  22.)    10c. 

DisensMB  methods  of  sewage  disposal  by  intermittent  filtration  and  by  irrigation;  describes 
ntHhatl<?n  o(  sewage  in  Oernuny,  England,  and  France,  and  sewage  porl&catlon  in  the 
Umtsd  States. 


1  Issued  In  two  editions  (see  p.  zvi).   Specify  edition  desired. 
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•8.  Windmillfl  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Gives  result*  of  experimental  tests  of  wtndmlUs  dmliig  the  Bomiaar  et  ISM  In  the  Ticlnttj 
of  Qarden,  Kans.;  describes  Instruments  and  methods  and  draws  concluslans. 

*14.  New  testa  of  certain  piunpe  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood. 
1898.    91  pp.,  1  pi.    10c. 
Discusses  efficieDcy  of  pomps  and  water  lifts  of  Tsrlous  types. 
•20.  Experiments  with  windmills,  by  T.  O.  Perry.    1899.    97  pp.,  12  pis.    15c. 

Includes  tables  and  descriptions  of  wind  wheels,  makes  comparisons  of  wheels  of  several 
types,  and  discusses  results. 

*22.  Sewage  irrigation,  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pla.    15c. 

Gives  Tisamt  of  Water-Supply  Paper  3;  discusses  pollution  of  certain  streams,  experi- 
ments on  purification  of  factory  wastes  in  Uassachusetts,  value  of  commercial  fertilizers, 
and  describes  American  sewage-disposal  plants  by  States;  contains  bibliognq>hy  of  publi- 
cations relating  to  sewage  utilization  and  disposal. 

*41.  The  windmill,  its  efficiency  and  economic  use.  Part  I,  by  E.  C.  Murphy.    1901. 

72  pp.,  14  pis. 
*42.  The  windmill,  its  efficiency  and  economic  use,  Part  II,  by  E.  C.  Murphy. 
1901.    75  pp.,  2  pis.    10c. 
Nos.  41  and  43  give  details  of  results  of  experimental  tests  with  windmills  of  various  types. 
*43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 

1901.    86  pp.,  15  pis.    15c. 
*56.  Methods  of  stream  measuremoit.    1901.    51  pp.,  12  pla.    15c. 

Describes  the  methods  used  by  the  Survey  In  11101-2.    See  also  Nos.  M,  9t,  and  OS. 
64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.     1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and  computing  stream 
flow,  and  compares  results  obtained  with  the  diflerent  Instruments  and  methods;  describes 
also  experiments  and  results  at  the  Cornell  University  hydraulic  laboratory.  A  second,  en- 
larged, edition  published  as  Water-Bupply  Paper  B5. 

*67.  The  motions  of  underground  waters,  by  C.S.Slichter.  1902.  106  pp.,  8  pU.  15c. 
Discusses  origin,  depth,  and  amount  of  underground  waters;  permeability  of  rocks  and 
porosity  of  soils;  causes,  rates,  and  laws  of  motions  of  underground  water;  surface  aod  deep 
zones  of  flow,  and  recovery  of  waters  by  open  wells  and  artesian  and  deK>  walls;  treats  of  the 
shape  and  position  of  the  uttter  table:  gives  simple  methods  o(  measuring  ytsld  of  Qowing 
well;  describes  artesian  wells  at  Savannah,  Oa. 

72.  Sewage  pollution  in  the  metropolitan  area  near  New  York  City  and  its  effect 
on  inland  water  resources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pla.     10c. 
Defines  "normal"  and  "polluted"  waters  and  discusses  the  damage  resulting  tram  poUo- 
tlon. 

*80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream  flow;  gives  rain- 
fall, run-«a,  and  evaporation  formulas;  discusses  effect  of  forests  on  isiniaU  and  nm-ofl. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.    1903.    238  pp.,  27  pis. 
25c. 
First  edition  was  published  in  Part  II  of  the  Twelfth  Annual  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  Reclamation  Service,  with  accom- 
panying papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904.  361  pp. 
25c. 

Contains,  in  addition  to  an  account  of  the  orgaoizatlon  of  the  hydrographld  Iwater-ceaooroes] 
branch  of  the  United  States  Geological  Survey  and  the  reports  of  the  conieraoces,  the  follow- 
ing papers  of  more  or  less  general  Interest: 

Lboits  of  an  irrigation  project,  by  D.  W.  Soss. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Iforria  Blen. 

Electrical  transmission  of  power  for  ptunplng,  by  H.  A.  Storrs. 

Correct  design  and  stability  of  high  masonry  dams,  by  Oeo.  Y.  Wtsner. 

Irrigation  surveys  aai  the  use  of  the  plane  table,  by  I.  B.  Lipplncott. 

The  use  at  alkaline  waters  lor  irrigation,  by  Thomas  A.  Heans. 
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'94.  Hydngnt}Mc  maDual  of  the  United  States  Geological  Snrvey,  prepared  by 
E.  C.  Mnrphy,  J.  C.  Eoyt,  and  G.  B.  Hollister.    1904.    76  pp.,  3  pis.    10c. 

Ghres  Instriietlai  for  field  and  office  work  relating  to  measurement)!  at  stream  flow  by  cnr- 
RBt  meters.   Bee  also  No.  95. 

%  Accuiacy  of  stream  meaaurements  (second,  enlarged  edition),  by  E.  C.  Murphy. 
1904.    169  pp.,  6  pis. 

Deocrlbes  methods  of  measuring  and  oompatlng  stream  flow  and  rampares  results  derived 
(ram  different  Instnmients  and  methods.    See  also  No.  44. 

103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  GoodeU.    1904.    120  pp.    (See  No.  152.) 

Explaim  the  legal  prlndples  under  which  antlpoDution  statutes  become  operative,  quote* 
eoort  dedslaos  to  show  authority  for  various  deductions,  and  classifies  according  to  scope  the 
statutes  enacted  In  fbe  different  States. 

UO.  Contribntions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211  pp.,  5  pis.    10c. 

Contains  the  fsllowing  reports  of  general  Interest.  The  scope  of  each  paper  is  Indicated  by 
Its  title. 

DeeQipUon  of  underflow  meter  used  In  measuring  the  velocity  and  direction  of  underground 
water,  by  Charles  B.  SUchter. 

The  CaUforala  or  "stovepipe"  method  of  well  constnictlon,  by  Charles  8.  SUcfater. 

Approximate  methods  of  measniing  the  yield  of  flowing  wells,  by  Charles  S.  SUchter. 

Conectlonsiiecessary  Inaacuratedetermliuitiimsof  flow  from  vertical  well  casings,  from  notes 
furnished  by  A.  N.  Talbot. 

Experiment  relating  to  problems  of  well  contamination  at  Quitman,  Oa.,  by  S.  W.  IfcCalUe. 

113.  The  disposal  of  stiawboaid  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 

Bowman.    1905.    52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollution  of  streams  by  sewage  and  by  trade  wastes,  describes 
the  manulsctuie  of  strewboord,  and  gives  results  of  various  experiments  In  disposing  of  the 
waste.  The  second  paper  describes  briefly  the  topography,  drainage,  and  geology  of  the  legftm 
about  Marlon,  Ind. ,  the  contamination  of  rock  wells  and  of  streams  by  waste  oil  and  brine. 

114.  UndeignNmd  waters  of  eastern  United  States,  by  M.  L.  Fuller,  geologist  in  charge. 

1905.  285  pp.,  18  pis.    25c. 

Contaliis  report  on  "Occurrence  of  underground  waters,"  by  H.  L.  Fuller,  dl.<icussing  sources, 
amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  water-bearing 
Ibmiations,  recovery  of  water  by  springs,  wells,  and  pimips,  essential  conditions  of  artedan  flows, 
and  general  conditions  affecting  imdergiound  waters  In  eastern  United  States. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological 

Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B .  D.  Wood.    1905.    253  pp.    15c. 
Scope  Indicated  by  title. 

120.  Bibliographic  review  and  index  of  papers  relating  to  underground  waters  pub- 

lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 

1906.  128  pp.    10c. 
Scope  Indicated  by  title. 

122.  Relationofthelawtoundergroundwaters.by D.W.Johnson.    1905.    55pp.    5c. 

Defines  and  classifies  underground  waters,  gives  common-law  rules  relating  to  their  use,  and 
cites  State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C.  S. 
Slichter.    1905.     122  pp.,    15  pis.    15c. 

Discusses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of  underflow  In  Rio 
Boodo,  San  Oabclel,  and  Uohave  River  valleys,  CaL,  and  on  Long  Island,  N.  Y.;  gives  results 
of  tests  of  wells  and  pumping  plants  and  describes  stovepipe  method  of  well  construction. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1906.    61pp.,  4  pis. 

Scope  Ipdlcatad  by  Utle. 
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144.  Thenflnnsldistribntionof  chlorine  in  the  natundvaien  of  New  York  and  New 

Enghmd,  by  D.  D.  Jackson.    1906.    31  pp.,  5  pin.    10c. 

DiKUBM  eommon  aalt  in  omat  and  inland  waten,  adt  aa  an  indaz  to  paOiitaon  ct  streams 
and  mils,  tlia  aolntions  and  metbods  used  In  ddarioe  detetinlnationa,  and  tlie  nae  of  tbe  nonnai 
dUorine  mqi;  gina  charts  and  tablea  inr  chlorine  in  the  New  En^and  States  and  New  YoA. 

145.  Contribationa  to  the  hydrology  of  eastern  United  States,  1906;  M.  L.  Foller, 

geologist  in  charge.    1906.    220  pp.,  6  pis.    10c. 

Contains  Met  reports  of  ggneralintenat  asiollows: 

Drainage  of  ponds  into  drilled  wells,  by  Bobeit  E.  Hnton.    Diseoases  effldency,  cost,  and 
capacity  of  diainage  welb,  and  gives  statistics  of  sodi  wells  in  sontlMni  itii'WE«n 
Constnictlon  of  so-called  fountain  and  esyser  springs,  by  Kynm  L.  Fuller. 
A  conTeDient  gage  lor  determining  low  artesian  heads,  by  Hynai  h.  Puller. 

146.  ProceedingB  of  second  confetence  of  engineers  of  the  Beclamation  Service, 

with  accompanying  papers,  compUed  by  F.  H.  Newell,  chief  engineer. 
1905.    267  pp.    15c. 

Contains  brief  aooount  of  the  oigaoizatian  of  the  hydngraiddc  [water-^esoufeee]  branch  and 
the  Reclamation  Serrioe,  reports  of  oonierenoes  and  oommittaes,  ebcnlais  of  Instraetion,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  aod  a  faibUagrapliy  of  tecbnicsl 
papers  by  membets  ol  the  serrioe.  Of  the  papers  read  at  Uie  uouIei'Miae  tboae  Ustad  below 
(scope  indicated  by  title)  are  of  more  or  less  general  interest: 

Proposed  State  code  of  water  laws,  by  Ifonis  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O.  B.  Eoslsn. 

Estimates  on  tunneling  in  irrigation  projects,  by  A.  L.  FeUows. 

Collection  of  steam.gaging  data,  by  N.  C.  Grover. 

Diamaad-^liill  methods,  by  O.  A.  Hammond. 

Mean-Telocity  and  area  curres,  by  F.  W.  Hanna. 

Importance  of  general  hydrographlc  data  oonoemlDg  basins  of  streuas  gaged,  by  B.  E. 
Barton. 

Effect  of  aquatic  vegetation  on  stream  flow,  by  B.  E.  Barton. 

Sanitary  regulations  governing  construction  camps,  by  H.  O.  Lelghton. 

Necessity  ol  draining  irrigated  land,  by  Thos.  H.  Uesns. 

AlkaU  soils,  by  Thos.  H.  Means. 

Cost  of  stream.gaging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Murphy. 

Silting  of  reservoirs,  by  W.  M.  Reed. 

Farm-unit  classification,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  irrigating  water,  by  B.  A.  StORS. 

Records  of  flow  at  current-ni»t<r  gaging  stations  during  the  bxnen  season,  by  F.  H.  Tflllnghast. 

147.  Destructive  floods  in  United  States  in  1904,  by  E.  C.  Murphy  and  others.     1905. 

206  pp.,  18  pis.    15c. 

ContalDS  •  brief  account  of  "A  method  of  computing  cnas«ection  area  oi  waterways," 
including  formulas  for  maximum  discharge  and  area  o<  cross  sectioo. 

150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Horton.    1906.    189  pp., 
38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Scope  Indicated  by  title. 

*151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  pp.,  4  pis.    10c. 

Discusses  methods.  Instruments,  and  reagents  used  in  determining  turUdity,  oidor,  iron, 
chlorides,  and  hardness  in  connection  with  the  studies  of  the  quality  of  water  in  vaifoas  parts 
orthe  United  States. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. , 
Scope  indicated  by  title. 

*165.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long  Island, 
N.  Y.,  by  A.  C.  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Includes  general  discussion  ol  Bnctuatlon  due  to  rainfall  and  evsporatiim,  barometric  changes, 
temperature  changes  In  rivers,  changes  In  lake  level,  tidal  changes,  effects  of  settlement,  irriga- 
tioD,  dams,  ondtrgronnd-water  developments,  and  to  indeterminate  causes. 


Digitized  by  VjOOQ  IC 


PTJBUCATI01T8.  XXI 

'160.  Undogioniid-water  p«peTB,  1906;  M.  L.  Fuller,  geologist  in  chaige.  1906. 
104  pp.,  1  pi. 

Gives  account  of  work  in  190S,  lists  of  publications  relating  to  undeqcroond  waters,  and  con- 
tains the  fallowing  Mef  reports  of  general  interest: 

Significance  of  the  tenn  "artesian,"  by  Hyron  L>.  Fuller. 

Bepresentation  of  wells  and  sprtngs  on  maps,  by  Myron  L.  Fuller, 

Total  amount  of  free  water  in  the  earth's  crust,  by  Hyron  L.  Fuller. 

Use  of  fluoreacetn  in  the  study  of  underground  waters,  by  R.  B.  Dole. 

Problems  of  watv  cODtamlnatirai,  by  Isaiah  Bowman. 

Instances  of  improrament  of  water  in  wells,  by  Myion  L.  Fuller. 

162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 

cfaaige  and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy 

and  others.    1906.    105  pp.,  4  pis.    15c. 
*163.  Bibliographic  review  and  index  of  underground-water  literature  published  in 

the  United  Stetes  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 

1906.    130  pp.    15c. 
Scope  indicated  by  title. 

*i;9.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation,  treatment  of  slop,  sources,  character,  and  effects  of  effluents 
on  streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of 
disposal  of  wastes  without  pollution. 

•ISO.  Turbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp., 
2  pis.    20c. 
Scope  indicated  by  title. 
'Bo.  Investigations  on  the  purification  of  Boston  sewage,  by  C-E.  A.  Winslow  and 
E.  B.  Phelps.    1906.    163  pp.    25c. 

Discusses  composition,  disposal,  purification,  and  treatment  of  sewages  and  recent  tend- 
encies in  sewage-disposal  practice  in  England,  Germany,  and  the  United  States;  describes 
dliaracter  of  crude  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks, 
and  purification  in  intermittent  sand  filtration  and  coaise  material;  gives  bibliography. 

*M.  Stream  pollution  by  acid-iron  wastes,  a  report  based  on  investigatiops  made  at 
Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi.    10c. 

Gives  history  of  pollution  by  acid-iron  wastes  at  Shelby,  Ohio,  and  resulting  litigation; 
discusses  eflect  of  acid-iron  liquors  on  sewage-puriflcatlon  processes,  recovery  of  copperas 
from  acid-Iron  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

*1S7.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Barrows  and 
R.E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

'1&9.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.    29  pp.,  2  pis.    5c. 

Desirlbes  manufacture  of  strawboard,  present  and  proposed  methods  of  dls^eeal  of  waste 
liquors,  laboratcry  Investigations  of  precipitation  and  sedimentation,  and  field  studies  of 
amounts  and  (duoscter  of  water  used,  raw  material  and  finished  product,  and  mechanical 
filtration. 

*!d4.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  the  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  0.  Leighton.    1907.    369  pp., 
2  pis.    40c. 
Scope  indicated  by  ampllflcatlon  of  title. 

*3I0.   Weir  experiments,  coefficients,  and  formulas,  revision  of  paper  No.  150,  by 
R.  E.  Horton.     1907.     195  pp.,  38  pis.    35c. 
Scope  indicated  by  title. 

"iK.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  remedies, 
by  E.  Br  Phelps.     1908.    37  pp.,  1  pi.     10c. 

Describes  manufacture  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work 
leading  to  soggestioos  as  to  methods  of  preventing  stream  poUntlon. 
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•229.  The  dianfectioD  of  Bewage  and  sewage  filter  efflneata.  with  a  iteplcr  on  die 
putieacitrility  and  stability  of  sewage  eflBoentB,  by  E.  B.  Fbdpa.    1909.    91 
pp.,  1 1^    15c. 
Booiie  Jnantad  bjr  title. 

*234.  Papers  on  the  conservation  of  water  reeouioeB.    1909.    96 1^..  2  pk.    15c. 

f^mtiliw  tti6  fDOowmg  pspara,  whooe  scope  is  indmtad  bf  fhdr  ^fiB:  DMiflMliaa  of  nin- 
lUI,  by  Boiry  Gannett;  rinids,  by  If.  O.  Ldgtrton:  Developed  water  poras,  eeaqiOed  nnder 
tlMdbecttaioCW.  U.  Stcaart,intlidiKa9donb7M.O.IiiigIitgD:  CnJi  riiipeii  wwtB  powere, 
by  IL  O.  Ldehton;  biigMion,  by  F.  B.  NeweU;  UiufctgiuuiMl  wMen,  ty  W.  C.  Ifaidenhall: 
I>aDadatian,byR.B.  Dole  and  HBimm  Stabler  Control  c(eatcba>BDtan«,  by  H.N.  FaAer. 

*235.  The  pnrificatian  of  some  textile  and  other  fatctoy  mttttm,  by  Hainan  Stabler 

and  6.  H.  Piatt.    1909.    76  pp.    lOc. 

DiimBBawagtewatanflpomiroolsoumuig,  bleaejnnganddjwunitbai  jMByblaaclriaKeoitMii 
piece  (oods,  and  manntKinre  of  okomaigaiine,  krtiliicr,  and  ghia. 

236.  The  quality  of  surface  waters  in  the  United  States:  Part  I,  AiMtlyBes  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

DeacTtbes  coUecttaB  of  samples,  methods  of  *■*■""■*"'—.  pnpantian  of  "'*'■"'"■,  aeeniaey 
of  estimates,  and  expnniaii  of  analytical  results. 

238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  Ken£ 
Tavemier  and  H.  O.  Lei^ton.    1910.    161  pp.    15c. 

Disenascs  hydnnUc  power  and  inlgatiaii,  FihhJi,  Italli,  and  Swiss  k^islaliaD  tetettve  to 
tbe  development  of  water  poweis,  and  laws  piu|iueed  in  tiM  Fieaeh  Faillai— it;  leiieai  woric 
of  boieaa  of  bydnnUcssnd  scricnltiiral  impnnrement  of  tiM  Fnndi  defiairtacnl  of  apieiiltnre, 
and  gives  i<£snm6  of  Federal  and  State  wmtcr-iiowv  hcbiatinn  in  tlie  Cntted  States. 

*25.7.  Underground  waters  for  fann  use,  by  H.  L.  Fuller.    1910.    5Spp.,  ITpla.    15c. 

Disenases  rocks  as  souroes  of  water  sopply  and  the  rebttre  aakty  of  mnilinn  feeni  diflennt 

materials;  springs,  and  their  pntectkm;  open  or  dog  ai.d  deep  weDs,  tlieir  toeatfcai,  yield, 

ralattye  cost,  protectton,  and  saiity;  adTantages  and  disadrantaees  of  dstems  and  comtii- 

natioa  wells  and  dstcnis. 

*257.  Well-drillii«  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Diioustg  amoont,  dlaUIbuUan.  and  disposal  of  lainhll,  water-beaitaK  ndcs,  amount  of 
ondagnnnd  water,  artesian  oooditions,  and  oil  and  gas  bearing  lormatiDns;  gires  histoty 
ofwelldiiUingin  Asia,  Europe,  and  tbe  United  States;  describes  in  detail  tha  varioos  ntethoda 
and  tbe  machinery  used;  discusses  loss  of  tools  and  geokicie  difficntties;  oontaminatiOD  of 
well  waters  and  methods  of  prevention;  tests  of  capadty  and  meaanrement  of  depth;  and 
costs  of  sinking  wells. 

*258.  Undeiground-water  papers,  1910,  by  If.  L.  Fuller,  F.  G.  Clapp,  G.  €.  Matson, 
Samuel  Sanfotd.  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 
CoDtabB  the  foDowIiig  papers  (scope  indicated  by  titles)  of  genml  interest: 
Drainage  by  wdb,  by  If .  L.  FnDer. 
Fieeiing  of  wells  and  ralatad  phenomena,  by  If.  L.  FaDer. 
Polhithm  of  nndeigiuuud  watos  in  Bmertone,  by  O.  C.  Matson. 
FMtectkm  of  shallow  wells  in  sandy  deposits,  by  M.  L.  FnUer. 
MagnsliewallB,  by  M.  L.  Fuller. 

259.  The  imderground  waters  of  southwestern  Ohio,  by  M.  L.  Fuller  and  F.  G.  Clapp, 
with  a  discussion  of  the  chemical  character  4^  the  waters,  by  R.  B.  Dole. 
1912.    228  pp.,  9  pis.    3oc. 

Describes  the  topagraphy,  climate,  and  geokgy  of  the  legioo,  the  waterteartag  formations, 
the  soorce,  mode  of  occuiienee,  and  bead  of  tlM  waters,  and  mmddpal  supplies:  gives  H«»«ii., 
by  ooonties;  discusses  in  supplement,  under  chemical  character,  natltod  of  analysis  and 
eirpreeston  of  results,  mineral  cuiatltumts,  effect  of  the  eoostitaents  on  watos  ior  doenesUc, 
industrial,  or  medicinal  oses,  methods  of  puiifleation,  and  t-hjmh-al  compoeition;  many  analyses 
and  field  assays.  The  matter  in  the  supplement  was  also  poblisbed  in  WaterSupply  Paper 
25t  (The  underground  waters  of  nartb«entral  Indiana). 

280.  Gaging  stations  maintained  by  the  United  States  Geologiral  Survey.  1888-1910, 
and  Survey  publications  relating  to  water  resources,  compiled  by  B.  D. 
Wood.    1912.    102  pp.    10c. 
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*315.  The  puiiScatioa  of  puUic  water  suppUei),  by-0.  A.  Johnson.  1913.  84  pp., 
8  pis.    10c. 

DiscassM  groand,  lake,  aad  dw  vstan  ss  pablto  soppIlM,  davelopment  o(  wstenrorks 
systems  in  the  United  States,  water  oonsumption,  and  typhoid  lever;  describes  methods  of 
flltiatian  and  sterilization  of  water,  and  municipal  water  softening. 

334.  The  Ohio  Valley  flood  of  Maicb-April,  1913  (inclnding  comparisons  with  some 
eariier  floods),  by  A.  H.  Horton  and  H.  J.  Jackson.  1913.  96  pp.,  22  pis. 
20c. 

AHtaoogh  relating  spedflcall;  to  floods  in  the  Ohio  Valley,  this  report  discusses  also  the  causes 
ol  floods  and  the  prerention  of  damage  by  Ikrads. 

337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    77  pp.,  7  pis. 
15c. 
Discusses  methods  of  measuring  the  winter  flow  of  streams. 

*345.  Contributions  to  the  hydrology  of  the  United  States.  1914.  N.  C.  Grover, 
chief hydiauUc engineer.    1915.    225  pp.,  17  pla.    30c.    Contains: 

•(()  A  method  of  determining  the  daily  discbaite  of  rlWB  of  variable  slope,  by  U.  R.  Hall, 
W.  E.  Hall,  and  C.  H.  Pierce,  pp.  S3-».    Scope  indicated  by  title. 

364.  Water  analyseB  from  the  laboratory  of  the  United  States  Geological  Survey,  tabu- 
Jated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    6c. 

Oeotalns  anatyaes  of  waters  from  rivers,  lakes,  walls,  md  springs  In  vailoas  parte  of  the  United 
States,  iimhujing  analyses  of  waters  of  the  geysen  in  Yellowstone  National  Park,  hot  springs 
In  Mcotana,  brines  from  Death  Valley,  water  bxim  the  Oulf  of  Mexloo,  and  mine  waters  from 
Tennessee,  Michigan,  Missouri  and  Oklahoma,  Hontana,  Cokicado  and  Utah,  Nevada,  and 
Aiiiona,  and  Calilbmla. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.  1915.  64  pp., 
37  pis.    50c. 

Describes  methods  of  Installing  automatic  and  other  gages  and  of  eonstniotlng  gage  wells, 
shelten  .and  structures  for  making  discharge  measurements  and  artificial  controls. 

*375.  Contributions  to  the  hydrology  of  the  United  States,  1916.  N.  C.  Grover,  chief 
hydraulic  engiDeer.     1916.    181  pp.,  9  pis. 

(e)  TherelatlonoIstreamgagingtothesclenoeoIhydraallcs.byC.B. Pieroeand R.W.Daven- 
port, iip.  77-84. 

(e)  A  method  for  ootrectlng  river  discbarge  for  changing  stage,  by  B.  E.  Jones,  pp.  117-130. 

(/)  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  stream-flow  records,  by 
C.  H.  Pleree,  pp.  131-139. 

Papers  presented  at  conference  of  engineers  of  water-resources  branch  in  December,  1914. 

400.  Cimtributions  to  the  hydrology  of  the  United  States,  1916.  N.  C.  Grover,  chief 
hydraulic  engineer.    Contains: 

(a)  The  people's  Interest  In  water-power  resources,  by  G.  O.  Smith,  pp.  1-8. 

(c)  The  measnrement  of  silt-laden  streams,  by  R,  C.  Pierce,  pp.  39-SI. 

(i)  Aocuracy  of  stream-flow  data,  by  N.  C.  Orover  and  J.  C.  Hoyt,  pp.  SS-DB. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur 
J.Ellis.    1917.    59  pp.    10c. 

AWKTJAIi  RZPOBTS. 

♦Fifth  Annual  Aeport  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell, 
Director.    1885.    xxxvi,  469  pp.,  58  pis.    12.25.    Contains: 

*Tbc  requisite  and  qualifying  conditions  of  artesian  wells,  by  T.  C.  Chamberlin,  pp.  125  to 
173,  pi.  21.    Scope  indicated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W.  Powell, 
Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xvili,  576  pp.,  93  pis.  (2. 
Contains: 

•Irrigation  In  India,  by  B.  H.  Wilson,  C.  K.,  pp.  36»-9«l,  pis.  107-146.    See  Water-Sapply 
Paper  87. 
78391"— W8P.  438—17 0 
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Thirteenth  Annual  Beport  of  the  United  States  Geological  Survey,  1891-02,  J.  W. 
PoweU,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  pwte.  ♦Pt.  Ill,  Irri- 
gation, xi,  486  pp.,  77  pis.    $1.85.    Containa: 

•American  lirigation  engineering,  by  H.  M.  Wilson,  C.  E.,  pp.  101-349,  pla.  111-145.  Db. 
cusses  the  economical  aspects  of  Irrigation,  alkaline  drainage,  silt  and  sedimentation;  gives 
brlel  history  of  legislation;  describes  perennial  canals  In  IdahoCalllomia,  Wyoming,  and  Ari- 
zona; dlsousaeswaterstanigeatreservoir80ftbeCalUtanilaandotheri«q|eots,sabsurfaoesoan!es 
of  sapply ,  pumping,  and  subirrigation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  *Pt.  II,  Accompany- 
ing papers,  xx,  597  pp.,  73  pis.    12.10.    Contains: 

•The  potable  waters  of  eastern  United  States,  by  W  J  McOee,  pp.  1-47.  Discusses  olstem 
water,  stream  waters,  and  ground  waters.  Including  mineral  springs  and  artesian  wells. 

•Natural  mineral  waters  of  the  United  States,  by  A.  C.  Peale,  pp.  49-88,  pis.  3-4.  DIscussM 
the  origin  and  flow  of  mineral  springs,  the  source  of  mineralization,  thermal  springs,  the  chem- 
ical composition  and  analysis  of  spring  waters,  geographic  distribution,  and  the  utilization  of 
mineral  waters;  gives  a  list  of  American  mineral  spring  resorts;  contains  also  some  analyses. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  porta  in  7 
vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  II,  Papers  chiefly  of  a 
theoretic  nature,  v,  958  pp.,  172  pis.    $2.65.    Contains: 

•Principles  and  conditions  of  the  movements  of  ground  water,  by  F.  B.  King,  pp.  IB-ZSM, 
pis.  6-18.  Discusses  the  amount  of  water  stored  in  sandstone,  in  soil,  and  in  other  rocks,  the 
depth  to  which  ground  water  penetrates;  gravitational,  thermal,  and  capillary  movements  of 
ground  waters,  and  the  configuration  of  the  ground-water  surface;  gives  the  results  of  experi- 
mental Investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medium,  and  through 
sands,  sandstones,  and  silts;  discusses  results  obtained  by  other  Investitagcrs,  and  summarizes 
results  of  observations;  discusses  also  rate  of  flow  of  water  through  sanc^and  rock,  the  growth 
of  rivers,  rate  of  filtration  through  soil,  Interference  of  wells,  etc. 

•Theoietlcal  investigation  of  the  motion  of  ground  waters,  by  C.  S.  SUchter,  pp.  39&-S84,  pi. 
17.   Scope  Indicated  by  title. 

PKOFZSBIOirAI,  FAFEBS. 

*72.  Denudation  amd  erosion  in  the  southern  Appalachian  region  and  the  Mononga- 
hela  basin,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pis.    36c. 

Describes  the  topography,  geology,  drainage,  forests,  climate  and  population,  and  trans- 
portation facilities  of  the  region,  the  relation  of  agriculture,  lumbering,  mining,  and  power 
development  to  erosion  and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives 
details  of  conditions  in  Bolston,  Nolichncky,  French  Broad,  Little  Tennessee,  and  Hiwassee 
river  basins,  along  Tennessee  River  proper,  and  in  the  basins  of  the  Coosa-Alabama  system, 
Chattahoochee,  Savannah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Konongahsia  riven. 

BtnxETnre. 

*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 

De&nes  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  Ikr  as 
available. 

*319.  Summary  of  the  controlling  factors  of  artesian  flows,  by  Myron  L.  Fuller.  1908. 
10c.  \ 

Describes  underground  reservoirs,  the  sources  of  underground  waters,  the  confining  agents, 
the  primary  and  modifying  factors  of  artesian  circulation,  the  essential  and  modifying  facton 
of  artesian  flow,  and  typical  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.  1911. 
31  pp.    5c. 

Discusses  the  expression  of  chemical  analyses,  the  chemical  character  of  water  and  the  prop- 
erties of  natural  waters;  gives  a  classification  of  waters  based  on  property  values  and  reacting 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  Interpreted  directly  from 
the  results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formations, 
silica  in  river  water,  and  the  character  of  the  water  of  the  Mississippi  and  the  Qreat  Lakes  and 
St.  Lswienoe  River  as  indicated  by  chemical  analyses. 
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[A- Amual  Reports;   H- Uonograph;   B-Bolletin;    P- Professional  Paper;  W- Water-Supply  Paper 

Of-Oeologicfolio.] 

Aitesijui  waters:  Easential  conditions A  5;  B  319;  W  67, 114 

BibHographicB  » W  119, 120, 163,  280, 416 

i.lieinical  analyses:  >  Methods  and  interpretation W  151, 236, 259, 274, 364;  B  478 

Colondo:  Quality  of  waters W  240 

Surface  waters W  74, 147, 162, 358 

Underground  waters A16,  ii; 

21,  iv;  22,  iv;  B  264, 298;  W  57, 149, 240;  G  F  120 

Conservation W  234 

Denudation P72 

Divining  rod W  416 

Engineering  methods W  1, 3, 8, 20, 41, 42, 43, 56, 
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SURFACE  WATER  SUPPLY  OF  COLORADO  RIVER 

BASIN,  1916. 


AUTHORIZATION  AND  SCOPE  OF  WORK. 

This  volume  ia  one  of  a  series  of  14  reporta  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1916. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  the  following  authority  contained  in 
the  organic  law  (20  Stat.  L.,  p.  394) : 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Geological 
Surre^r  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies 
relating  to  irrigation  in  the  arid  West.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  sundry  bUls  passed  by  Congress  have 
carried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  detennining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  niethods  of  utilizing  the  water  resources. 

Animal  appropriationi/or  thtfiteal  yean  ending  June  SO,  1895-1917. 

1895 112,500 

1896 20,000 

1897  to  1900,  inclusive 60,000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200, 000 

1907 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1917,  inclusive 150, 000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected;  coopera- 
tion of  the  second  kind  is  acknowledged  on  page  14. 

Measurements  of  stream  flow  have  been  made  at  about  4,100  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the 
Hawaiian  Islands.  In  July,  1916,  1,290  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations.  Many 
miscellaneous  dischai^e  measurements  are  made  at  other  points.     In 
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connection  with  this  work  data  were  also  collected  in  regard  to  pre- 
cipitation, evaporation,  storage  reservoirs,  river  profiles,  and  wat«r 
power  in  many  sections  of  the  country  and  will  be  made  available  in 
water-supply  papers  from  time  to  time.  Information  in  regard  to 
publications  relating  to  water  resources  is  presented  in  the  appendix 

to  this  report. 

DBFTNmON  OP  TERMS. 

The  volume  of  water  flowing  in  a  stream — ^the  "run-off"  or  "dis- 
chai^" — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  m.a7  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miners'  inches,  and  dischai^e  in  second- 
feet  per  square  mile,  and  (2)  those  that  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  acre-feet,  and  millions  of 
cubic  feet.  The  principal  terms  used  in  this  series  of  reports  are 
second-feet,  second-feet  per  square  mile,  rxm-off  in  inches  and  acre- 
feet.    They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second." 
A  second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (p.  9). 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  uni- 
formly distributed  on  the  surface.  It  is  used  for  comparing  run-off 
with  rainfall,  which  is  usually  expressed  in  depth  in  inches. 

An  "  acre-foot,"  equivalent  to  43,660  cubic  feet,  is  the  quantity  re- 
quired to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  common  use  are  here  defined: 

"Stage-discharge  relation;"  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge." 

"Control;"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determine  the  stage-discharge  relation 
at  the  gage.  It  should  be  noted  that  the  control  may  not  be  the  same 
section  or  sections  at  all  stages. 

The  "point  of  zero  flow"  for  a  gaging  station  is  that  point  on  the 
gage — the  gage  height — ^to  which  the  surface  of  the  river  would  fall  if 
there  were  no  flow. 
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CONVENIENT  EQUIVAIiENTS. 

The  following  is  a  list  of  convenient  equivalents  for  \ise  in  hydraulic 
computations: 


TaJbUfor  converting  dudtarge  in 


teeond-feet  per 
over  the  a 


tquare  mile  into  runoff  in  depth  in  inche$ 
area. 


t 


Dlscbane 
(second-not 

Run-off  (depth  In  Inches). 

^^r 

Iday. 

0.08719 
.07438 
.11157 
.14876 
.18595 
.22314 
.26033 
.29752 
.33471 

38  days. 

29  days. 

30  days. 

31  days. 

1 

1.041 
X083 
3.124 
4.166 
5.207 
6.248 
7.289 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
6.393 
6.471 
7.550 
8.628 
9.707 

1.116 
X231 
3.347 
4.463 

5.578 
6.694 
7.810 
8.926 
10.041 

1.153 
2.306 
3.459 
4.612 
5.764 
6.917 
8.070 
9.223 
10.378 

2 

3 

4 

5 

6 

7 

8 

9 

KoTS.— For  part  of  a  month  multiply  the  nm-ofl  for  one  day  by  the  number  of  days. 
Tabhfor  converting  diedharge  in  secortd-feet  into  runroffin  acre-feet. 


Dlachaise 

(seooiia- 

leet). 

Ron-ofl  (acre-Ieot). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

2 

1.983 
3.967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 

166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

67.62 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7 

59.50 
119.0 
178.5 
23S.0 
297.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
553.4 

3 

4 

5 

6 

7 

8 

9 

Nont.— For  part  of  a  month  multiply  the  run-ofl  for  one  day  by  the  number  of  days. 
Table/or  converting  discharge  in  second-feet  into  run-off  in  millions  ofeubiefeet. 


DIscharea 
(second- 
feet). 

Run-off  (mlUlons  of  cubic  feet). 

Iday. 

28  days. 

29da]rs. 

30  days. 

31  days. 

1 

0.0664 
.1728 
.21)92 
.3456 
.4320 
.5184 
.6048 
.6912 
.7776 

2.419 
4.838 
7.257 
9.676 
12.10 
14.51 
16.93 
19.35 
21.77 

Z506 
6.012 
7.518 
10.02 
12.53 
15.04 
17.54 
20.05 
22.55 

2.593 
5.184 
7.776 
10.37 
12.96 
15.55 
18.14 
20.74 
23.33 

2.678 
5.356 
8.094 
10.  n 
13.39 
16.07 
18.75 
21.42 
24.10 

2 

3 

4 

6 

6 

7 

8 

9 

MoTB.— For  part  of  a  month  multtply  tbe  run-olt  for  one  day  by  the  nnmber  of  days. 
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10  SURFACE  WATEE  SUPPLY,  1&16,  PABT  IX. 

Table  far  eonvaUng  discharge  in  geeond-feet  irUo  nmroffin  miliions  ofgallom. 


Diaeh&Tge 

(second- 

fcot). 

Run-off  (milUons  of  gallons). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.6463 

1.293 

1.939 

2.585 

3.232 

3.878 

4.524 

6.171 

S.817 

18.10 
36.20 
54.30 
72.40 
90.50 
108.6 
128.7 
144.8 
162.9 

18.74 
37.48 
56.22 
74.96 
93.70 
112.4 
131.2 
149.9 
168.7 

19.39 
38.78 
68.17 
77.56 
96.95 
116.3 
185.7 
155.1 
174.5 

20.04 
40.08 
60.12 
80.16 
100.2 
120.2 
140.3 
160.3 
180.4 

2 

3 

4 

S 

6 

7 

8 

9 

Note.— For  part  of  a  month  multiply  the  nmrott  tor  one  day  by  the  number  of  days. 

Table  for  converting  velocity  in  feet  per  second  into  velocity  in  miles  per  hour. 

[I  foot  per  second— 0.681818  mile  per  hour,  or  two-thirds  mile  per  hour,  very  nearly;  1  mile  per  hour— 1.4660 
feet  per  second.    In  computing  the  table  the  flguros  0.68182  and  1.4667  were  used.] 


Feet  per  second 

UUes  per  hour  tor  tenths  of  foot  per  second. 

(units). 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0.000 
.682 
1.36 
2.05 
2.73 
3.41 
4.09 
4.77 
5.45 
6.14 

0.068 
.750 
1.43 
2.11 
2.80 
3.48 
4.16 
4.84 
5.53 
6.20 

0.136 
.818 
1.60 
2.18 
2.86 
3.55 
4.23 
4.91 
6.59 
6.27 

0.205 
.886 
1.57 
2.25 
2.93 
3.61 
4.30 
'4.98 
i.M 
6.34 

0.273 
.995 
1.64 
2.32 
3.  CO 
3.68 
4.36 
6.06 
5.73 
6.41 

0.341 

1.02 

1.70 

2.39 

3.07 

3.75 

4.43 

5.11 

5.80 

6.48 

0.409 

1.09 

1.77 

2.45 

3.14 

3.82 

4.50 

6.18 

5.86 

6.56 

0.477 

1.16 

1.84 

2.52 

3.20 

3.89 

4.57 

6.25 

5.93 

6.61 

0.545 

1.23 

1.91 

2.59 

3.27 

3.95 

4.64 

6.33 

6.00 

6.68 

0.614 

1 

1.30 

2 

1.98 

3 

2.65 

4 

3.34 

5 

4.02 

6 

4.70 

7 

5,39 

8 

6.07 

9.. 

6.75 

Table  for  converting  discharge  in  second-feet  into  theoretical  horsepower  per  fool  of  fall. 
[1  seoond-lbot—0.1136  theoretical  horsepower  per  foot  of  fail.    Weight  of  1  cubic  foot  of  water— 62.5  pounds.] 


Tens. 

CniU. 

0 

1 

2 

3 

4 

5 

6 

7 

s 

9 

0 

0.00 
1.14 
2.27 
3.41 
4.51 
5.68 
6.82 
7.95 
9.00 
10.3 

0.114 
1.25 
2.39 
3.53 
4.66 
5.79 
6.93 
8.07 
9.20 
10.3 

0.227 
1.36 
2.50 
3.64 
4.77 
5.91 
7.04 
8.18 
9.32 
10.5 

0.341 
1.48 
3.61 
3.75 
4.88 
6.02 
7.16 
8.29 
9.43 
10.6 

0.4.'>4 
1.59 
2.73 
3.S6 
5.00 
6.13 
7.27 
8.41 
9.54 
10.7 

0.568 
1.70 
2.84 
3.98 
5.11 
6.25 
7.38 
8.53 
9.66 
10.8 

0.683 
1.83 
2.95 
4.00 
5.23 
6.36 
7.60 
8.63 
9.77 
10.9 

0.785 
1.93 
3.07 
4.20 
5.34 
6.48 
7.61 
8.75 
9.88 
11.0 

0.909 

2.04 

3.18 

4.32 

5.45 

6.69 

7.73 

8.86 

10.0 

11.1 

1.02 

1 

2.16 

2 

3.39 

3 

4.43 

4 

S.S7 

6 

6.70 

6 

7 

7.84 
8.97 

8 

10.1 

9 

11.2 

1  second-foot  equaU  40  California  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (365  days)  covers  1  square  mile  1.131  feet,  or  13,572  inches 
deep. 

1  second-foot  for  one  year  (3G5  days)  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 
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EXPLANATION  OF  DATA.  11 

1  second-foot  for  one  year  (365  days)  equals  724  acre-feet. 

1  aeoond-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 

day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  90-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  GalifcHnia  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4'.  96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equab  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-poimds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  hoiBepower  equals  1  second-foot  falling  8.80  feet. 

1)  bonepower  equals  about  1  kilowatt. 

™       ,     ,  .        ^  .  , ,      Second-feet  Xf all  in  feet  .    , 

To  calculate  water  power  quickly:  y: =   net  horsepower  on 

water  idieel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1, 1915,  and  ending  September  30, 1916.  At  the  beginning  of  January 
in  most  parts  of  the  United  States  much  of  the  precipitation  in  the 
preceding  three  months  is  stored  as  ground  water,  in  the  form  of  snow 
or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water  passes  off 
in  the  streams  during  the  spring  break-up.  At  the  end  of  September, 
on  the  other  hand,  the  only  stored  water  available  for  run-off  is 
possibly  a  small  quantity  in  the  ground;  therefore  the  run-off  for  the 
year  beginning  October  1  is  practically  all  derived  from  precipitation 
within  that  year. 
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12  SURFACE  WATER  SUPPLY,  1916,  PART  IX. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  eitiher  from 
direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder  that 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of  dis- 
charge are  made  with  a  current  meter.  (See  Pis.  I,  II.)  The  general 
methods  are  outlined  in  st&ndard  textbooks  on  the  measurement  of 
river  discharge. 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  applied 
to  the  gage  heights,  give  the  dischai^e  from  which  the  daily,  monthly, 
and  yearly  mean  dischai^e  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  discharge  and  run-off. 

If  the  base  data  are  insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrenceof  ice,  the  use  of  the  stream  for 
log  driving,  shifting  of  control,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximum  and  minimum 
recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diurnal 
fluctuations  the  dischai^e  obtained  from  the  rating  table  and  the  mean 
daily  gage  height  may  not  be  the  true  mean  discharge  for  the  day. 
If  such  stations  are  equipped  with  water-stage  recorders  the  mean 
daily  discharge  may  be  obtained  by  averaging  discharge  at  regular 
intervals  during  the  day  or  by  using  the  dischai^  integrator,  an 
instrument  operating  on  the  principle  of  the  planimeter  and  contain- 
ing as  an  essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not 
indicate  correctly  the  stage  when  the  water  surface  was  at  crest 
height  and  the  corresponding  discharge  was  consequently  larger  than 
given  in  the  maximum  column.  Likewise,  in  the  column  headed 
"Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
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the  mean  gage  height  was  lowest.  The  column  headed  "Mean  "  is  the 
average  flow  in  cubic  feet  for  each  second  during  the  month.  On  this 
average  flow  computations  recorded  in  the  remaining  columns,  which 
are  defined  on  page  6,  are  based. 

The  deficiency  table  presented  for  some  of  the  gaging  stations 
shows  the  number  of  days  in  each  year  on  which  the  mean  daily 
discharge  was  less  than  the  discharge  given  in  the  table.  By  subtrac- 
tk>n  the  table  gives  the  ntmiber  of  days  each  year  that  the  mean 
daily  dischai^e  was  between  the  discharges  given  in  the  table  and, 
also  by  subtoaction,  the  number  of  days  that  the  mean  daily  discharge 
was  equal  to  or  greater  than  the  dischaige  given.  If  one  discharge 
rating  table  was  used  throughout  the  period  covered  by  the  deficiency 
table,  gage  heights  that  correspond  to  the  discharges  are  also  given. 
For  convenience  the  theoretical  horsepower  per  foot  of  fall  correspond- 
iug  to  the  discharge  is  given  in  the  table  on  page  8.  In  using  the 
table  for  studies  of  power,  allowance  should  be  made  for  the  various 
losses,  ihe  most  important  being  wheel  loss  and  head  loss. 

ACCTTBACY  OF  FIEIiD  DATA  AND  COMPTTTED  RBSITIiTS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
peimanence  of  the  stage-discharge  relation  and  (2)  on  the  accuracy  of 
observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

A  paragraph  in  the  description  of  the  station  or  footnotes  added  to 
the  tables  gives  information  regarding  the  (1)  permanence  of  the 
stage-discharge  relation,  (2)  precision  with  which  the  dischai^  rating 
curve  is  defined,  (3)  refinement  of  gage  readings,  (4)  frequency  of 
gage  readings,  and  (5)  methods  of  applying  daily  gage  heights  to  the 
rating  table  to  obtain  the  daUy  discharge.* 

For  ihe  rating  tables  "well  defined"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "poorly  defined,"  within  15  to  25  per  cent. 
These  notes  are  very  general  and  are  based  on  the  plotting  of  the 
individual  measurements  with  reference  to  the  mean  rating  curve. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  laige  non- 
contributing  districts  in  the  measured  drainage  area,  by  lack  of 
information  concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  the  river  above  the  station.  "Second-feet  per  square  mile" 
and  "run-off  (depth  in  inches) "  are  therefore  not  computed  if  such 
errors  appear  probable.    The  computations  are  also  omitted  for 

'  For  a  more  detailed  dlacusslon  of  the  accuracy  of  stream-flow  data  see  Ororer,  N.  C,  and  Hoyt,  J.  C. 
Accuracy  of  stream-flow  data:  V.  8.  Oeol.  Survey  Watei^Supply  Paper  iOO,  pp.  S3-<it,  Uie. 
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stations  on  etreams  draining  ateas  in  which  the  annual  rainfall  is  less 
than  20  inches.  All  figures  representing  "second-feet  per  square 
mile"  and  "run-oflf  (depth  in  inches)"  previously  published  by  the 
Survey  should  be  used  with  caution  becaiise  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  dischaige  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 

COOPERATION. 

The  work  in  Arizona,  Nevada,  Utah,  and  Wyoming  was  carried  on 
under  cooperative  agreement  between  the  United  States  Geological 
Survey  and  the  States,  and  special  acknowledgments  are  due  to  the 
cooperating  State  officials,  R.  H.  Forbes,  director,  and  G.  E.  P. 
Smith,  irrigation  engineer,  of  the  Arizona  State  Agricultural  Experi- 
ment Station;  W.  M.  Kearney,  State  engineer  of  Nevada;  W.  D. 
Beers,  State  engineer  of  Utah;  and  J.  B.  True,  State  engineer  of 
Wyoming. 

The  State  engineer  of  Colorado,  John  E.  Field,  paid  the  observers 
at  the  stations  on  North  Fork  of  Grand  River  near  Grand  Lake, 
Grand  River  near  Kremmling,  and  Williams  Fork  near  Parshall,  and 
cooperated  in  the  maintenance  of  station  on  Yampa  River  near  May- 
belL 

The  United  States  Reclamation  Service  paid  for  a  part  of  the  main- 
tenance of  stations  on  Green  River  at  Green  River,  Wyo.,  Black  Fork 
at  Granger,  Wyo.,  Henrys  Fork  near  Linwood,  Utah,  and  Yampa 
River  near  Maybell,  Colo. 

The  United  States  Forest  Service  furnished  gage-height  record  for 
stations  on  Pine  Creek  at  Fremont  Lake  outlet,  and  at  Pinedale, 
Wyo. ;  also  furnished  the  services  of  an  hydrographer  for  two  months, 
and  all  or  a  part  of  gage-height  records  for  20  stations  in  the  Grand 
River  basin  in  Colorado. 

The  Uinta  County  Irrigation  Co.  furnished  gage-height  record  for 
North  Piney  Creek  near  Marbleton,  Wyo. 

Records  of  stage  for  Big  Sandy  Creek  near  Farson,  Wyo.,  were 
furnished  by  C.  E.  Howell;  for  East  Fork  River  at  East  Fork  canal  by 
S.  E.  Bartlett;  for  Grand  River  near  Fruita,  Colo.,  by  U;aited  States 
Weather  Bureau;  and  for  Crystal  River  at  Marble,  Colo.,  by  the 
Colorado- Yule  Marble  Co. 

W.  M.  Tait  furnished  valuable  assistance  in  maintaining  station  on 
Grand  River  at  Glenwood  Springs,  Colo. 

The  Colorado  Power  Co.  furnished  the  water-stage  recorder  used  on 
Grand  River  at  Glenwood  Springs,  Colo. 
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The  Yemal  Milling  &  Light  Co.  ftiniished  records  of  stage  for 
Ashley  Creek  and  paid  expenses  of  field  engineers. 

Acknowledgments  are  due  to  the  United  States  Reclamation 
Service  for  financial  cooperation  in  collection  of  records  for  stations 
m  Utah. 

Records  of  stage  for  Mill  Creek  near  Moab,  Utah,  were  furnished 
by  Moab  light  &  Power  Co. ;  for  stations  in  vicinity  of  Monticello, 
Utah,  by  United  States  Forest  Service  and  water  users;  for  Leeds 
Creek  near  Leeds,  Utah,  by  R.  C.  Savage;  and  for  several  of  the  sta- 
tions on  Muddy  River  near  Moapa  by  Muddy  Valley  Irrigation  Dis- 
trict, who  also  furnished  records  of  current-meter  measurements. 

The  United  States  Indian  Service  cooperated  in  the  maintenance 
of  stations  on  Gila  River  at  Guthrie,  near  SolomonviUe,  near  San 
Carlos,  at  Kelvin,  and  San  Francisco  River  at  Clifton,  Ariz. 

The  United  Verde  Copper  Co.  cooperated  in  maintaining  station  on 
Verde  River  near  Clarkedale,  Ariz. 

The  Southwestern  Arizona  Fruit  &  Irrigation  Co.  furnished  gage- 
height  record  for  Gila  River  near  Sentinel,  Ariz. 

DrVTSION  OP  ■WORK. 

Data  for  stations  in  Arizona  were  collected  and  prepared  for 
publication  under  the  direction  of  C.  C.  Jacob  and  C.  E.  Ellsworth, 
district  engineers,  who  were  assisted  by  J.  B.  Spiegel,  M.  D.  Anderson, 
Wallace  Adams,  and  Mrs.  Carol  H.  Shrigley. 

Data  for  stations  in  Colorado  and  Wyoming  were  collected  and 
prepared  for  publication  under  the  direction  of  Robert  Follansbee, 
district  engineer,  who  was  assisted  by  R.  H.  Fletcher,  W.  R.  King, 
H.  W.  Fear,  P.  V.  Hodges,  H.  K.  Smith,  and  Miss  Jane  Hanna. 

For  stations  in  Nevada  and  Utah  data  were  collected  and  prepared 
for  publication  under  the  direction  of  E.  A.  Porter  and  C.  C.  Jacob, 
district  engineers,  who  were  assisted  by  Lynn  Crandall,  A.  B.  Purton, 
L.  W.  Jordan,  J.  J.  Sanford,  W.  E.  Dickinson,  W.  B.  Maughan,  and 
Miss  Ruby  Christensen. 

The  records  were  reviewed  and  assembled  by  B.  J.  Peterson,  assist- 
ant engineer. 

OAOXNO-STATION  RECORDS. 

QBEEN  BIVBB  AND  THB  MAIN  COIiOBADO. 

QKXEM  aiVZB  KXAK  DAantL,  WTO. 

Location.— Near  line  between  Tpe.  32  and  33  N.,  B.  110  W.,  at  highway  bridge  6 
miles  southeast  of  Daniel,  in  Fremont  County.  No  large  tributary  within 
several  miles. 

Draixaob  abba. — 032  square  miles  (measured  on  base  map  of  Wyoming  compiled  by 
United  States  Geological  Survey,  scale  1  to  500,000). 

Becobos  available. — April  1,  1915,  to  September  30,  1916.  State  engineer  main- 
tained station  at  this  point  during  1913  and  1914. 

Gaoe. — Chain  on  downstream  aide  of  bridge;  read  by  Mrs.  A.  P.  Sommers. 

DiscHABOE  MEAsusEMENTS. — Made  from  two-span  bridge  or  by  wading. 
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Chann'bl  and  costbql. — Bed  composed  of  coane  giavel  and  small  bonlden.  Ccntrol 
100  feet  downstream  at  small  rapids;  shifted  during  winter  of  1915--16  and  again 
during  big^  water  in  June,  1916.    Banha  high ;  overflow  unlikely. 

EzTRBMBS  OF  DiacHAROE. — Maximum  stage  recorded  during  year,  5.3  feet  at  5.30 
p.  m.  June  20  (diachaige,  4,810  second-feet);  minimum  diachaige  probably 
occurred  during  winter  months. 

Ice. — Stage-discharge  rdation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

IhVEBSioNS. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  212 
second-feet  from  Green  River  above  station  near  Daniel. 

Rkotjlation. — ^None. 

AocusACT. — Stage-discharge  relation  not  permanent ;  changed  during  winter  and  again 
during  high  water  in  June.  Rating  curve  used  October  1  to  December  4  well 
defined  above  and  extended  below  400  second-feet;  curves  used  March  21  to 
June  20  and  June  25  to  September  30  fairly  well  defined  above  240  second-feet. 
Gage  read  to  half-tenths  once  daily.  Daily  discharge  ascertained  by  applying 
daily  gage  height  to  rating  table.    Records  good. 

Ditcharffe  meamiremenU  of  Green  River  nectr  Daniel,  Wyo.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

Uadeby- 

&.. 

Dis- 
ehaige. 

Date. 

Vade  by- 

>:^. 

Dte- 
chai^gB. 

Oct     9 

R.  H.  Fletdm 

Robert  Follaiubee 

R.  H.Fletcher 

Ret. 
2. 48 
3.30 
3.43 

1,250 
1,310 

June  17 
Ang.    8 

R.  n.  Fletcber 

reft. 
4.83 
3.S8 

^l-f* 

Aiir.  25 
IU7  30 

H.K.  Smith 

1,360 

Dotty  dixharge,  in  seamd-feH,  of  Green  River  near  Daniel,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

XOT. 

Dec. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

a»s 

MO 
621 
592 
466 

452 
432 
400 
3S9 
372 

356 
345 
335 
305 
305 

305 
295 
295 
28« 

286 

286 
272 
259 
250 
250 

250 

250 
250 
250 
250 
250 

248 
23S 
228 
226 
226 

226 
248 
268 
268 
246 

228 
208 
248 
290 
315 

290 
248 
340 
290 
248 

246 
248 
248 
246 

248 
248 
248 
248 

690 
4G0 
500 

645 
690 

420 
385 
420 
460 
800 

800 
860 
600 
840 
920 

965 
800 
800 
800 
860 

920 

920 

1,050 

1,050 

1,190 

1,500 
1,8S0 
2,390 
2.390 
2,'l\0 

1.860 
2  030 
2,210 
2,390 
2,570 

2,570 
2,390 
2,7.'fl 
2,750 
2,390 

2,210 
2,030 
1,910 
I,8.W 
1,670 

1,340 
1,190 
1,190 
1,190 
1,260 

1,850 
l,»iO 
1,670 
1.670 
1,500 

1,500 
1,340 
1,260 
1,190 
1,500 
1,860 

2,030 
1,760 
1,670 
1,850 
2,030 

2.570 
2,390 
2,210 
2,5-^ 
2,830 

3,110 
3.110 
3,110 
2.930 
3,110 

3,110 
3,4S0 
4,240 
4,240 
4,620 

4,830 
4,060 
2,840 
1.850 
1,730 

1,810 
1,810 
1,730 
1,730 
1,730 
.... 

1,790 
l,!i90 
1,890 
1,890 
1,880 

1,810 
1,810 
1,810 
1,730 
1,730 

1.730 
1,730 
1,730 
1,730 
1,730 

1,730 
1,730 
1,730 
1,730 
1,730 

1,730 
1,730 
1730 
1,730 
1,730 

1,730 
1,730 
1.S70 
1,400 
1,350 
1280 

1,280 
1,280 
1,280 
1,280 
1,280 

1,350 
1420 
1,500 
1,500 
1,420 

1,420 
1,420 

1,350 
1,350 

1,380 

1,150 

1,030 

120 

830 

770 
720 
720 
730 
875 

630 
500 
566 

550 
4!iO 
515 

615 

2 

3 

4 

5 

515 
494 

4S0 
468 

6 

445 

7 

424 

8 

410 

%..:.:.......:.:.. 

410 

10 

410 

11 

3S0 

12 

a»a 

13 

3'« 

14 

S.'VS 

15 

sao 

16 

302 

17 

290 

18 

290 

19 

2S0 

20 

285 

21 

22 

23 

1,870 
1,870 
1,S00 
1,380 
1,420 

1,340 

1,340 
983 
920 
745 
690 

250 
240 
240 

24 

230 

25 

248   

248   

248   

248   

248   

248    

230 

ai 

21s 

27 

213 

38 

200 

28 

200 

30 

190 

31 

1 

Note.— Shifting.«ontrol  method  used  June  21-24.    StageKliacharge  relation  affected  by  ice  Deo.  5  to 
liar.  20;  otMervauon  ol  stage  discontinued. 
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IknlUy  dudurge  {^Oreen  River  near  Danid,  Wyo.,for  tht  year  ending  Sept.  SO,  191$, 


Month. 

Dlaohizgs  in  aKxaid.feet. 

Ruivoff 
(total  In 
acre-toet). 

If  *TiwinTTl . 

Jw^wtf  |y|  iiTFI  -t 

Uean. 

October ; 

aw 

340 
344 
1,870 
3,3S0 
2,760 
4,830 
1,880 

I,  no 

350 
308 
348 

on 

385 

1,1S0 
1,670 
1,380 

480 
190 

3M 

353 

346 

1,3(S0 

856 

1,840 

3,700 

1,730 

1,050 

333 

31,300 

^CFflnib*r        

15,000 
1.B50 

December  1-4 

Wirrii  1\-a\      ,    ,    , 

27,500 

April 

56,000 

ji«. :          . 

113,000 

IBM :::::;:::::::::::::::::::::::;:;: ;::::;:;::::::::: 

161,000 

July. 

106,000 

Aapist. 

64  600 

KfrtffmbfT      

itisoo 

OHEXX'  XITXX  AT  QiKEXX  BIVZX,  WYO. 

Location. — In  sec.  22,  T.  18  N.,  R.  107  W.,  at  highway  bridge  a  quarter  of  a  mile 
Briuth  of  railroad  station  at  Green  River,  in  Sweetwater  County.  No  tributary 
within  several  miles. 

Dkainagk  area. — 7,670  square  miles  (measured  on  base  map  of  Wyoming  compiled 
by  United  States  Geological  Survey,  scale  1  to  500,000). 

Records  AVAiLABiiS. — ^May  2, 1895,  to  October  31, 1906;  March  1, 1915,  to  September 
30, 1916. 

G&OK . — Chain  on  upstream  side  of  left  span ;  read  by  WiUiam  Hutton,  j  r.  Gage  used 
bom  1895  to  1906  was  vertical  staff  attached  to  submerged  cribbing  on  east  bank 
of  river  near  pomp  house  one-third  mile  above  site  of  present  gage.  No  deter- 
mined relation  between  gages. 

DiacBAROB  MEASUREMENTS. — ^Made  from  two-span  bridge. 

Chaxkbl  and  control. — Bed  composed  of  compact  gravel  and  small  boulders;  sand 
bar  on  one  side;  slightly  shifting.  No  well-defined  control.  Banks  high  and 
not  subject  to  overflow  at  stages  lees  than  10.5  feet. 

ExTRsms  OF  DiscHAROK. — Maximum  stage  recorded  during  year,  10.0  feet  at  8  a.  m. 
June  22  (dischaige,  14,100  second -feet);  minimum  dischaige,  295  second-feet 
January  12.  ' 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from  dischaige 
measurements,  observer's  notes,  and  weather  records. 

Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  aoff 
second-feet  from  Green  River  between  this  station  and  the  one  near  Daniel. 

Regulation. — None. 

AccuRACT. — Stage-discharge  relation  changes  between  narrow  limits  at  long  intervals; 

'  affected  by  ice  during  winter.    Rating  curve  well  defined  between  500  and  14,000 

second-feet.    Gage  read  to  tenths  twice  daily.    Daily  discharge  ascertained  by 

applying  gage  height  to  rating  table.    Records  excellent  except  those  for  winter 

period,  which  range  in  accuracy  from  fair  to  good. 

Cooperation. — Gage-height  record  October  1  to  November  30  and  March  1  to  Sep- 
tember 30  furnished  by  United  States  Weather  Bureau. 

•— 1&— W8P430 2 
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Diicharge  meanarementt  of  Oreen  River  at  Green  River,  Wf^.,  duriMff  Ae  year  ending 

Sept.  30, 1916. 


Dmte. 

Hadebr— 

beSnt 

Dto- 
eiiafse. 

I>at& 

Hadaltr— 

a 

Dia- 

" 

Oct.  12 

8.  H.  natetatr 

Tea. 

•  4.  S3 

•  4.W 
•&10 

1,WD 
4St 

4.12 

sai 
a»7 

Apr.  W 
mTj  15 

Jane    5 
2D 

RuiNit  Volluisljae. . ... 
B.K.Siiilth  

Art. 

a.« 

«.3i 

•.n 

Sec-fi. 
8,040 

Ian.     7 

R.  I.  UealHr 

4,510 
S,910 

27 

do 

R.  H.  FMdtw 

Tab.  17 

R.  H.  rMebct 

.do 

is.fno 

Xar.  10 

do 

Aug.  10 

H.K.  Smith 

S,210 

•  Stage-dtehaise  ntatton  aflleetod  by  iee. 

■  DaXtf  ditAarge,  in  ueand-fett,  of  Green,  River  at  Green  River,  Wyo.,/or  the  year  ending 

Sept.  SO,  1916. 


Dk,. 


Oct. 


Nor. 


Dae. 


Jan. 


Kb. 


xar. 


Apr. 


May. 


/one. 


Inly. 


S6pC 


1.. 

3.. 

s. 

4.. 

5.. 

e.. 

7.. 
8.. 
«.. 
10.. 

U.. 
12.. 
U.. 
14.. 
15.. 

U.. 
17.. 
18.. 
10.. 


21. 
22. 
28. 
94.. 

25. 


27. 
38.. 
28. 
30.. 
31.. 


1,830 
1,530 
1,M0 
1,M0 
1,430 

1,470 
1,470 
1,380 
1,380 
1,3M 

1,SM 
1,340 
1,340 
1,340 
1,340 

1,M0 
1,I«0 
1,070 
I,0<0 
1,070 

1,070 

SM) 

1,070 

1,090 

910 

(to 

•10 
360 
310 
•10 
810 


810 
•10 
•10 
•10 
•10 

•10 
810 
810 
•10 
•10 

873 
798 
(80 
080 
880 

7tO 
760 
760 
835 

810 

no 

810 
835 
8U 

788 

780 
880 
635 
825 
825 


8» 


no 

835 

810 
835 
910 
836 


880 
585 

635 

•25 
505 

395 
505 
450 

450 
565 

880 
835 
825 

5S5 

450 
845 

895 
370 
345 


33D 
345 
•45 
385 
385 

450 
490 
433 
395 
370 


845 
845 

305 

845 
845 
450 
505 
565 

505 

605 
490 
490 
450 

450 
450 
450 
450 
490 
450 


422 
478 
478 
535 
535 

535 

798 
798 
585 
586 


565 
565 
565 

565 
565 
585 
505 
565 

565 
565 
565 
565 
565 

566 
565 
566 
566 


595 
595 
595 
595 
586 

653 
658 

735 

1,030 

860 

080 

798 

990 

910 

1,310 

1,780 
2,070 
2,250 
4,390 
3,380 

4,000 
8,380 
4,190 
3,830 
3,380 

3,380 
3,130 
3,380 
3,390 

2,670 
3,3B0 


1,800 
1,890 
1,880 
2,280 
2,130 

3,130 
1,880 
1,670 
1,670 
1,870 

3,380 
3.810 
3,810 
2,870 
2,870 

3,870 
3,380 
3,870 
2,870 
2,870 

3,530 
3,380 
3,130 
3,380 

3,380 

3,870 
3,380 
3,630 
4,000 

4,390 


4,000 
3.630 
3,300 
3,390 
3,390 

4,000 
4.600 
4,830 
5,380 
5,390 

8,780 
5,780 
6,290 
4,830 
4,390 

4,000 
3,630 
3,280 
2,070 
2,970 

3,070 
3,390 
3,390 
3,830 
3,630 

3,830 
3,630 
3,390 
3, 970 

2.830 
2,670 


3,130 
3,630 
3,530 
4,000 
4,000 

4,830 
8,540 
6,800 
8.800 
7,080 

8,180 
9,340 
•,850 
•,650 
•,040 

S,6S0 
10,600 
11,600 
13,800 
13,500 

13,800 
13,800 
13,500 
10,800 
8,450 

7,080 
7,060 
7,060 
7,880 
8,450 


•,0« 
0,040 
8.450 
7,880 
7,880 

7,880 
7,080 
8,540 
8,540 
8,800 

6,800 
8,380 
•,«30 
6,530 
5,060 

5,380 
5,530 
5,280 
6,280 
4,830 

4,130 
4,000 
3,830 
3,400 

3,130 

3.870 
2,830 
3,830 
3, 970 
3,130 
3,130 


3,970 
2,370 
3,370 
3.970 
2,670 

2,530 
2,530 
3,130 
3,130 
3,290 

8,130 
2,830 
3,530 
1,800 

3,130 

1,890 
1,890 
1,800 
1,780 
1,780 

i,«m 

1,670 
1,670 
1,470 
1,380 

1,380 
1,380 
1,380 
1,390 
1,390 
1,290 


1,380 
1,390 

i.aoo 
i.aoo 

1,300 

1,030 

1,030 

1,030 

950 

•60 

•60 
•50 
870 
870 
870 

870 
870 
870 
795 
795 

ns 

735 
735 
735 
735 

735 
•60 
•60 
860 
860 


NoTg.    ntaga  Jlirhartw  relation  aSected  by  ioe  Nov.  13  to  liar.  16;  dlacfaarea  determined  from  gagt 
Mcbta,  diadncsa  maanuaraenta,  oba<rv«r'«  aotea,  and  ireatbcr  reoards.   SblfUng-ocotrol  method  used 
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MotUUg  dittharge  o/ Green  River  at  Green  River,  Wyo.,/or  the  year  enXngSept.  SO,  1916. 


HonUi. 


DlUfaargs  In  seoand-feet. 


\faT<Tt^Tiw^ .    ^wffqnTu         yqyw 


Run-Off 
(total  In 
sci»-leet). 


October. 

November 

Dcecmbcr. 

Jannary 

Febmary...... 

Mareii 

^::::::::; 

Jane 

July 

Aninot. 

Stptembar 

The  year. 


1,00 

no 
no 
ns 

798 

•,sao 

4,100 
^780 
U,«00 
0,040 
S,300 
1,290 


910 
825 
84S 
305 
423 

aw 

1,870 
3,870 
3,530 
3,830 
1,300 
860 


1,170 

SU 

834 

418 

580 

1,070 

8,840 

1,880 

8,330 

5,480 

3,150 

808 


71,800 
48,800 
88,400 
35,800 
83,700 
131,000 
157,000 
380,000 
498,000 
838,000 
133,000 
58,400 


13,800 


395 


3,410 


1,780,000 


QSXXH  BlVn  AT  UTT£a  VAXXXT,  HSAB  aaUX  WXa,  IITAH. 

Location.— In  sec.  4,  T.  22  S.,  B.  16  E.,  about  a  mile  abore  old  Little  Valley  feny 
and  about  6  miles  downstream  from  Green  River,  Eimery  County. 

Dkaxnaob  akba. — 41,000  square  miles. 

Rkookob  ATAHiABLB. — ^December  18, 1910,  to  September  30, 1916.  Records  obtained 
at  Green  River  (known  also  as  Elgin  or  Blake)  from  1894  to  1880,  and  1905  to  1911, 
give  practically  the  same  flow. 

Gaqb. — ^F>IeE  water-stage  recorder  on  left  bank  about  a  mile  above  old  ferry  cable. 
Various  gages  at  cable  were  in  use  from  December  18, 1910,  to  November  6, 1914, 
wben  the  Friez  recorder  was  installed.  The  records  at  Green  River  were  obtained 
from  chain  gage  at  the  Denver  &  Rio  Grande  Railroad  bridge  until  December  2, 
1910,  when  the  gage  was  moved  200  feet  upstream  to  the  new  highway  britlge. 

DiacHASOB  UEASUBEifEKTS. — Made  from  a  car  on  the  ferry  cable. 

Chanhbl  and  coktbol. — ^Bed  composed  of  gravel  and  sand.  Control  probably  about 
two-thirds  of  a  mile  below  the  gage;  apparently  fairly  permanent. 

ExTKEiCBS  or  DiscHAROE. — MaxinniTP  stage  during  the  year,  from  water-stage  re- 
coider,  8.48  feet  at  10  a.  m.  May '13  (discharge  30,800  second-feet) ;  minimTim  stage, 
below  —0.6  foot  on  December  22,  due  to  an  ice  jam  above  Green  River  (discharge 
probably  less  than  300  second-feet). 

1884-1898  and  1906-1916:  .Maximum  disdiaige  recorded,  68,800  second-feet 
May  29, 1897;  minimum  discharge  recorded,  leas  than  800  seoond-feet  December 
22, 1916. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice.  Mean  flow  estimated  for 
January  and  part  of  February  from  current-meter  measurements,  observer's  notes, 
and  weather  records. 

DrvBBsioNs. — Station  is  below  practically  all  diversions  from  Gieen  River. 

Reottlatioii. — ^None. 

AccuBACT. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  between  1,500  and  30,000  second-feet.  Daily  discharge  ascer- 
tained by  applying  gage  height  to  rating  table  except  for  periods  indicated  in 
footnote  to  daily-disdiarge  table.  Open  water  records  considered  good;  winter 
records  bir. 
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Disdiarge  meaiweuunU  of  Qrem  River  at  lAide  ValUy,  Vuih,  during  fhe  year  ending 

Sept.  30, 1916. 


Dttte. 

Madeby- 

tuS^t. 

Dlg- 
oharge. 

Dale. 

Made  by— 

A. 

Dto- 
eharge. 

Oct,  38 

Tft  W.  7fliyl«l....  

Fat. 

1.37 

.76 

aim 

1,7TO 

i;«ao 

Feb.  M> 
May  XI 
lone  28 

A.  B.  Portal 

Ton. 
i.ao 

8.U 
7.01 

S,S70 

Jan.    *• 

LynnCnoKbU 

W.  E.  Dioklnaon 

do 

38,300 
31,700 

2SS 

*• 

.81 

■  Blver  full  of  floating  shub  ice.    No  great  amount  of  backwater. 
^  AppaWPtly  naturatcnniimom.    Few  calcea  of  Ice  flwrtlng. 

Dotljr  dxteharge,  in  tecona-feet,  of  Green  River,  at  Little  Valley,  Utah,  for  the  year  ending 

Sept.  30,  1916. 


Day. 


Oct. 


Not. 


Dec 


Jan. 


F»b. 


Mar. 


Apr. 


May. 


Joaa. 


July. 


Ang. 


Sept. 


1 

2 1  8,C0O 

3 1 

4 

5 


6.. 
7.. 
8.. 
>.. 
10.. 

U.. 
13. 
U.. 
U.. 
U.. 

U.. 
17.. 
18.. 
U.. 
30.. 

31.. 
33. 
33.. 
34.. 
3S.. 

36.. 
37. 


ao. 

31.. 


3,010 
3,810 
8,710 
3,830 

S,S30 
3,S30 
8,430 
8,430 
3,330 

3,340 
8,340 
3,340 
8,240 
3,340 

3,340 
3,340 
3,150 
3,160 
3,080 

3,080 
2,>70 
3,070 
3880 
3,800 
3,800 


3,800 
3,730 

3,<ao 

3,880 
3,S40 

2,640 
3,«10 
3,710 
3,U0 
3,240 

3,340 
3,  ISO 
8,330 


3,080 
1,780 
1,660 
1,890 
1,870 

3,060 
3,240 
2,300 
2,380 
2,480 

3,460 
3,460 
3,880 
2,460 


1,760 


3,380 

3,380 
3,380 
3,380 
3,460 
3,630 

3,880 
3,870 
3,800 
3,630 
3,380 


1,660 
460 

800 

290 

1,680 

1,620 

1,660 


1,410 
1,480 
1,660 


1,<60 


8.380 
3,380 
3,380 
3,380 

3,380 
3,630 
3,540 
3,640 
3,640 

3,540 
3,630 
8,720 
3,730 


3,790 
3,630 
3,630 
3,800 
3,880 

8,340 
3,880 
3,880 
8,060 
3,630 

8,310 
4,220 

6!oM 
10,400 

15,100 
16,000 
14,000 
14,500 
14,100 

13,300 
13,200 
15,400 
17,100 
17,600 

16,700 
13,700 
13,000 
10,800 
9,830 
8,880 


8,700 
8,880 
0,350 
8,880 
8,170 

7,680 
7,660 
7,660 
7,830 
7,830 

7,600 
7,500 
7,340 
7,500 
8,170 

10,000 
13,400 
12,400 
12,400 
13,400 

U,800 
13,300 
13,200 
12,400 
11,600 

11,600 
12,400 

ulwo 

18,500 


n,3oo 

23,800 
33,300 
19,400 
18,000 

17,600 
17,100 
17,600 
20,800 
24,800 

38,300 
30,300 
30,300 
30,300 
38,300 

16,300 
34,300 
22,300 
19,400 
17,600 

18,700 
15,800 
15,800 
16,700 
19,400 

18,500 
17,600 
17,600 
17,600 
17,600 
17,600 


18,500 
19,«Q0 
20,400 
30,400 
80,800 

21,300 
22,800 
23,300 
23,800 
23,800 

23,800 
24,300 
24,300 
26,200 
36,300 

36,300 
36,300 
25,200 
24,800 
34,300 

28,200 
26,200 
36,200 
36,200 
25,200 

83,800 
21,300 
19,400 
17,100 
13,800 


16,400 
14,900 
14,900 
14,900 
14,900 

14,500 
14,100 
13,200 
12,800 
12,400 

11,600 
10,800 
10,400 
10,000 
10,000 

10,000 
9,260 
8,880 
8,520 
8,170 

7,830 
8,000 
7,660 
7,340 
6,870 

•,570 
6,430 
6,430 
8,340 
8,340 
7,180 


6,730 
6,280 
6,420 
6,280 
6.720 

8,170 
7,500 
7,5W 
8,530 
7,500 

7,180 
7,180 
7,340 
6,730 
6,870 

7,180 
9,730 
6,730 
5,340 
6,330 

4,750 
4,420 
4,110 
4,010 
8,810 

8,630 
8,420 
8,330 
3,240 
3,240 
3,150 


3,070 
2,970 
3,970 
2,970 
2,800 

3,800 
2,720 
2,800 
3,630 
2,800 

2,540 
2,630 
2,800 
2,720 
2,630 

3,540 
2,800 
3,800 
2,630 
2,460 

3,380° 
2,300 
3,270 
2,350 
2,300 

2,300 
2,190 
2,100 
2,060 
1,990 


Note.— Dbcbargt  estimated,  «n  aooount  of  Ice,  from  meter  meaearements,  obaerver's  notes,  and  weather 
leoordaaa  follows:  Dec  U-18, 3,060  seoond-fMt;  Dec  19-24, 30-31,  as  In  tabfe;  Dec.  26-28, 1,480 aecond-ISet; 
Jan.  l-i  (Interpolatad),  1.60O  seoond-feet;  Jan.  8-12, 1,720  aeoond-feet;  Jan.  13-27,  1.600  sacaod-ISet;  Jan. 
39-31,  1,760  second-feet;  Feb.  1-6, 1,720  seoond-tBet;  Feb.  0-16,  2,140  seoond-ftet.  Dlacliarga  interpolated 
on  aooount  of  break  in  gi«eJiigigbt  record  Oct.  1,  ^440  Mocnd-iwt,  3-6, 6,960  seecaMaat;  Nor.  14-19, 2,800 
secomd-lMt. 
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MorjMg  SutJurge  ofOretn  River  at  Little  VaJley,  UuA,for  the  year  ending  Sept.  SO,  1916. 


Uonth. 


Discharge  In  aeoood-ieet. 


Ifa^mnTn.    Vlnftr^nm.        MeUL 


Ran-otf 

(total  In 

aOTB-lMt). 


October.... 
Noranber. 
December.. 

January 

Febtuuy.. 
Maidi 


8,M0 
2,910 


3,800 

3,ino 


iC:: 


Jane*. 

Jnly... 

Aniimt 

Scptezuber. 


3,720 
17,fl00 
18,500 
SO,  300 
28,  MO 
16,400 
8,520 
3,«70 


3,830 
7, 340 
15,800 
15,800 
6,420 
8,150 

i,9go 


8,940 

2,830 

1,770 

1,720 

3,340 

9,080 

10,500 

31,000 

33,000 

10,300 

5,750 

2,570 


242,000 
168,000 
109,000 
106,000 
129,000 
ES8,O0O 
025,000 
1,290,000 
1,370,000 
633,000 
354,000 
153,000 


The  year. 


30,300 


7,900 


6,740,000 


OOLOBASO  BIVXH  AT  YT7KA,  ASIZ. 

Locahon.— In  sec.  35,  T.  16  S.,  R.  22  E.,  at  Southern  Pacific  Co. 'a  railroad  bridge  at 
Yuma,  Yuma  County,  about  1}  milee  below  mouth  of  Gila  River. 

Drainaob  abia. — 242,000  square  miles' (measured  on  map  cconpiled  from  best  avail- 
able maps  of  Colorado  River  basin;  supersedes  previous  determinations). 

Rkgords  availablx. — April  1,  1878,  to  September  30,  1916. 

Gags. — ^Vertical  staff  in  two  sectioDS  at  the  bridge.  Zero  of  the  gage,  102.79  feetabove 
sea  level. 

DiscBASGK  MSASUBSMBNTS. — Made  from  cable  600  feet  below  gage. 

Cbannel  and  control. — Shifting  sand. 

EzTBXitES  or  DiscHARoa. — 1S02-1916:  MaTimiim  mean  daily  dischaige,  240,000 
second-feet,  January  22,  1916;'  miTiiiiniiTii  mean  daily  discharge,  2,600  second- 
feet  January  20,  1913  (stage,  13.06  feet). 

DnrsaaioNs. — ^Water  is  diverted  for  irrigation  and  power  development  from  main 
river  and  tributaries  above  station. 

RsouiATiON. — ^None. 

AocCRACT. — Frequent  discharge  measurements  necessitated  by  utiiffitig  of  channel 
and  control.  Daily  dJschaige  computed  by  shifting-control  method.  Records 
considered  good  for  a  station  of  this  tyi>e. 

CooPBRATiox  .^Record  of  daily  discharge  is  published  as  furnished  by  United  States 
Reclamation  Service,  through  L.  M.  Lawson,  project  manager. 

>  For  Iknther  psitlcolara  recardlus  this  flood  see  article  on  Colorado  RWer  flood  at  Yoijia:  Eng.  News, 
raL  75,  p.  340, 1916. 
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SURFACE  WATER  SUPPLY,  IMft,  PART  IX. 


DxKharge  meaturemenU  of  Colorado  River  at  TVtnui,  Ariz.,  iurint  the  year  ending  Sept. 

30, 1916. 

(Uada  by  V.  8.  Reclamation  Berrlee.] 


Date. 

OaKe 
height. 

Dis- 
charge. 

Date. 

Gaee 
height. 

Dis- 
charge. 

Date 

Oage 
height. 

Dis- 
charge. 

Oct.  1 .  . . 

Ftet. 
15.40 
16.85 
16.50 
16.60 
16.70 
16.50 
16.30 
16.00 
15.90 
16.00 
16.00 
15. 95 
16.00 
16.20 
16.25 
15. 85 
16.00 
16.25 
16.35 
16.25 
16.35 
16.90 
16.45 
16.30 
16.10 
15. 80 
15.90 
16.00 
16.05 
16.20 
16.40 
15.90 
15.80 
16.00 
16.40 
16.60 
16.50 
16.25 
16.20 
16.00 
17.00 
16.00 
16.10 
16.10 
16.20 
16.50 
16.70 
18.20 
22.85 
28.75 
22. 90 
20.65 
18.70 
30.00 

Sec.-ft. 
4,OtO 
9,050 
9,120 
7,890 
8,3i2 
9,050 
8,700 
6,670 
6,300 
5,970 
6,460 
6,900 
6,410 
6,290 
6,540 
4,980 
6,&S0 
4,530 
5,760 
5,670 
6,190 
7,910 
6,290 
6,360 
6,510 
6,000 
4,910 
5,100 
6,800 
6,810 
6,870 
4,860 
4,870 
6,150 
6,660 
6,270 
6,640 
6,650 
6,490 
4,760 
8,640 
6,850 
5,250 
4,170 
3,850 
6,210 
7,130 
14,030 
61,885 
109,100 
84,020 
62,920 
36,060 

145,  ew 

Jan  31 

Feit. 

30.40 

21.8 

20.1 

17.3 

16.8 

16  65 

17.10 

17.8 

18.0 

18.3 

18.4 

19.1 

18.5 

18.60 

19.25 

19.20 

18.85 

18.90 

18. 55 

19.75 

19.60 

19.90 

20.00 

20  65 

22.  .W 

24  60 

23  60 

23.05 

202 

19.65 

19.20 

18.90 

19.20 

18.90 

18.40 

19.30 

19  80 

20  05 
20  07 
20.45 
20.90 
21.30 
21.55 
22.20 
22.30 
21.75 
21.80 
22.50 
23.50 
24.50 
25.00 
23.20 
20.65 
20.30 

Stc.-ft. 
161,800 
67,600 
44,590 
23,950 
19,900 
19,430 
18,520 
22,990 
22,990 
22,690 
20,350 
25,760 
22,800 
20,710 
23,830 
22,650 
22,400 
22,580 
21,900 
28,000 
26  790 
26,540 
28,580 
34,090 
80,110 
67,380 
68,760 
65,5.50 
40,100 
39,200 
35,500 
31,100 
32,400 
29,400 
27,200 
30,800 
33,000 
36,000 
39,300 
38,300 
4O,S00 
43,300 
46.600 
60,400 
53,900 
49,600 
53,600 
85,400 
61,900 
69,900 
74,800 
69,800 
49,000 
44,700 

June  2 

Fret. 
20.  .W 
20.80 
21. 25 
21  80 
22.00 
22.50 
22.40 
22.90 
23. 25 
23  80 
23.65 
23.  .V5 
23. 10 
22. 05 
20.75 
20.20 
19. 75 
19.  .50 
1925 
19.30 
19.15 
18.50 
17  90 
17.60 
17  30 
18.05 
18.60 
18.00 
19.20 
20.05 
1985 
19. 55 
18,90 
18.60 
19.75 
19.35 
18.70 
17.55 
17.10 
17  00 
16. 90 
16  90 
16.50 

16  45 
20.45 
18.20 

17  15 
17.55 
17.50 
17.00 
16.80 
16.80 
16.90 

Sec.-ft. 
44,000 

4 

Fob.  2 

5 

40,600 

6  ... 

4 

7 

49,900 

8 

7 

9 

&l,200 

11..  . 

9 

12 

56,900 

13 

11    

14 

69,900 

15 

14 

16 

67,700 

18 

16    

19 

63,700 

ao 

18 

21    

21 

66,700 

22 

23 

70,200 

35 

23 

26 

71,400 

27 

25    

28 

72,000 

29 

28        

30 

68.300 

Not  1 

Mar.  1 

July  3 

63,000 

3    

4    

£3,900 

5    

6 

7 

46,200 

8 

8 

10 

10 

30,900 

10 

12 

37,600 

12 

13    

14 

34,400 

15    .... 

15.. 

16    

17 

34,200 

17 

19 

32,300 

1( 

17    

21 

28,700 

22    ..  . 

20 

24 

25,200 

24 

22    

26 

24,100 

26      .  . 

24      . 

28 

21,300 

29 

26    

31 

24,400 

Doc  1     

29      

Aug.  2 

27,400 

3 

31 

22,500 

S 

Apr.  3    

7 

31,200 

8 

6     ... 

9 

36,800 

10 

7    

11 

14 

36,300 

13      .  . 

10    ..   . 

33,400 

16 

12    

16 

27.700 

17    

14      

18 

26,400 

20 

17 

21 

32,500 

22 

19    

23 

27,300 

24    ..  . 

21 

25 

23,100 

27 

24    

28 

17,000 

29    ...  . 

26      

30 

15,100 

31.' 

28    

Sept.  1 

13,600 

Jan. 3    .. 

May  1       

'^    4 

12,300 

6 

3  .::::::: 

6 

11,700 

7    

6       

8 

11,900 

10    .. 

8       

11 

10,000 

12.  .. 

10    

12 

29,100 

14    .. 

12        

13 

16,300 

17 

15 

16 

11,400 

19    .. 

17       

18 

14,300 

20 

20 

20 

14,100 

21.  ... 

22    

22 

11,700 

24     .. 

24    

25 

9,600 

26 

26 

27 

8,800 

28    .. 

29      

29 

8,300 

30 

31 
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DaUjf  duAarge,  m  Meond-Jut,  of  Colondo  River  at  mana,  Arit.,for  ihe  year  ending  Sept. 

30, 1916. 


Day. 


2. 
3. 
4. 

S. 

«. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
U. 
la. 

U. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
M. 
25. 

». 
27. 
S. 
39. 
30. 
31. 


Oct. 


4,200 
3,  .WIG 
4,100 
9,300 
9,300 

9,100 
7,700 
8,700 
10,200 
9,400 

9,000 
8,200 
9,000 
8,800 
8,700 

7,800 
6,500 
6,700 
6,700 
6,300 

6,300 
6,000 
8,600 
6,700 
6,500 

6,700 
6,900 
7,000 
6,400 
6,300 
6,300 


Nov. 


6,300 

6,400 
6,500 
6,:i00 
5,000 

5,500 
S,3(» 
6,000 
5,700 
4,800 

5,500 
5,800 
5,900 
5,500 
5,700 

5,700 
6,200 
7,900 
7,800 
6,300 

5,600 
6,300 
6,  .500 
6,400 
7,700 

6,500 
6,300 
4,000 
5,000 
5,000 


Dec. 


4,900 
5,200 
6,200 
6,200 
5,300 

6.800 
5,800 
5, 800 
6,  .500 
6,900 

6,800 
4,900 
4,900 
4,900 
4,900 

5,000 
.5,200 
V.OOO 
6,800 
6,700 

6,  .500 
6,  .WO 
6,500 
6,600 
6,500 

4,800 
5.  BOO 
6.500 
6,500 
5,000 
6,000 


Jan. 


6,000 
6,000 
7,500 
6,300 
5,900 

5,300 
5,500 
6,000 
4,200 
4,200 

4,100 
3,800 
3,800 
5,200 
5,500 

7,800 
7,100 
7,300 
15,200 
46,800 

101,000 

240,000 
202,000 
97,200 
79,500 

51,500 
43,  .500 
37,100 
72,000 
1.58,000 
177,000 


Feb. 


113,000 

67,  .iflO 
44,800 
41,000 
34,500 

30,800 
23,900 
21,1X10 
18,800 
18,300 

19,400 
18,300 

19,  .fOO 
19,700 
22,000 

23,500 
24,000 
23,000 

20,  .500 
21,600 

22,700 
20,300 
20,:VM) 
22,000 
25,000 

22,600 
22,  .500 
22,800 
21,200 


Mar. 


20,000 

25.  200 
22,  .500 
2:t,500 
24,600 

22,600 
23,000 
22,  lOO 
23.2(X) 
22,600 

20,200 

20.700 
23, (XX) 
27,  ,500 
28,500 

26,500 
27,700 
29,. 300 
28,800 
29,000 

30,400 
34,500 
42,  .500 
.50,100 
60,400 

68,000 
65,500 
6,5,  7l» 
6S,  400 
68,200 
65,600 


Apr. 


59,000 
44,700 
40,  OHO 
39,  WW 
39,200 

38,800 
35.  .500 

:«.ooo 

32,500 
31,100 

32,400 
32, 400 
32,100 
29,400 
29,400 

27,500 
27,  .500 
2«,IXX) 
30.800 
33,700 

33,100 

:M,noo 

Xi.  7IX) 
36, 700 
37,700 

39,300 
40,200 
38,300 
37.000 
38,800 


May. 


40,300 

4i,«ie 

43,:iOO 
47,1X10 
47,200 

49,200 

50,200 
.50. 400 
52,600 
53,600 

52,300 

49, 000 
51,300 
.54,000 
53,600 

.^5,000 
.55, 400 
700 
.59,  C»X) 
62,700 

66,  ,500 
"0,500 
1,300 
■4,800 
72,200 

67,500 
.54.800 
49,3<X) 
4  7,  .500 
48,600 
44,700 


June. 


44,300 

44..J00 
44., 500 
47,200 
47,000 

46,500 
49,900 
,5),  200 
61,2(X) 
56,000 

66,800 
.2(X) 
58,800 
59,200 
58,000 

57,000 
.59,200 
61,700 
6:),  700 
05,200 

68,700 
69,000 
70,000 
72,200 
71,700 

71,400 

70,000 

1,200 

70,200 

67,700 


July.     Aug. 


65,600 
64,  .500 
62,700 
57,700 
53,600 

49,500 

47,0(X) 
44,8(X) 
41,0(X) 
39,900 

38,700 

37,600 
36,000 
34,  41X) 
3-1,000 

34,200 
34,200 
33,5(X) 
32,100 
31,800 

28,500 
"^  500 
26,  100 
2,5,200 
24,600 

23,900 
21,800 
21,300 
20,400 
22,100 
24,400 


26,500 
27,400 
23,300 
22,500 
22,600 

29,200 
31,800 
:i4,700 
36,  .500 
37,300 

36,000 
.36,300 
36,  .500 
33,400 
30,800 

27,400 
26,800 
26,100 
27,700 
32,200 

32,700 
31,300 
27,100 
24,400 
22,700 

21,600 

17,900 
16,600 
1,5,  400 
14,800 
15,000 


Sept. 


NoTX.— Disdiarge  records,  Jan.  22  to  Feb.  2  Include  estimates  of  discbarge  through  breaks  In  levee  above 
Yuma.    See  "Extremes  ol  discharge"  in  station  description. 

Monthly  dUeharge  of  Colorado' River  at  Tuma,  Ariz.,  for  the  year  ending  Sept.  SO,  1916. 
(Drainage  area,  242,000  sqnare  miles.] 


Month. 


October 

November 

December 

January 

February , 

March 

April 

May 

Jane 

Iliiy 

August 

September 

The  year. 


Discharge  In  second-feet. 


Maximum. 


10,200 

7,900 
7,000 
240,000 
113,000 
68,400 
59,000 
74,800 
72,200 
66,600 
37,300 
27,000 


240,000 


Minimum. 


3,500 

4,000 

4,800 

3,800 

18,300 

20,000 

27,500 

40,300 

44,300 

20,400 

14,800 

8,300 


Mean. 


7,190 
6,980 
6,760 
45,800 
28,400 
3,5,800 
35,600 
54,700 
59,500 
36,700 
27,200 
12,400 


Per 
square 
mile. 


0  030 
.025 
.024 
.189 
.117 
.148 
.147 
.226 
.246 
.152 
.112 
.051 


3,  .500         29,600  | 


.122 


RunK)ff. 


Depth  In 

inches  on 

drainage 

area. 


a03 
.03 
.03 
.22 
.13 
.17 
.16 
.26 
.27 
.18 
.13 
.06 


1.07 


Total  in 
acre-feet. 


442,000 

3.56,000 

354,000 

2,820,000 

1,630,000 

2,200,000 

2,120,000 

3,360,000 

3,540,000 

2,260,000 

1,670,000 

738,000 


21,600,000 


Note.— HoDthly  and  yeariy  disobarge  oomputed  by  engineets  of  the  United  States  Geological  Survey. 
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SUSFACE  WATEB  SUPPLY,  1916,  PAST  IZ. 


HtntSE  OKEBK  BA8IH. 

BOSSX  OXXZK  AT  DAnZL,  WTO. 

LooAiiON.^Aboat  aec.  2,  T.  33  N.,  R.  Ill  W.,  at  highway  bridge  three-fourths  mile 
KmUi  of  Daniel,  Lincoln  Connty.   No  tributary  between  station  and  month. 

Dbainaob  area. — 103  square  miles  (measured  on  base  map  of  Wyoming  OHnpiled  by 
United  States  Geological  Survey,  scale  1  to  500,000). 

Rbcohds  AyAiLABLB. — ^April  1,  1915,  to  September  30,  1916.  State  engineer  main- 
tained station  at  this  point  during  1913  and  1914. 

Gage. — Vertical  staff  on  upstream  side  of  left  abutment;  read  by  Richard  Chenette. 

DiacHABOE  KEASUBBifBiras. — Made  from  single-span  bridge  or  by  wading  nearby. 

Channel  and  control. — Bed  composed  of  gravel.  Control  100  feet  below  gage  at 
small  rapids  which  shift  at  intervals. 

ExTRBKES  or  DI8CHABOE. — ^Mftximum  stage  recorded  during  year,  4.8  feet  at  8  a.  m. 
June  18  (discharge,  1,120  second-feet);  minimum  stage,  1.2  feet  for  part  of  August 
and  September  (discharge,  11  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  obaerrations  discontinued 
during  winter. 

DnrBRSioNS. — ^Prior  to  December  31, 1916,  there  were  adjudicated  diversioDS  of  161 
second-feet  from  Horse  Creek,  all  above  statica. 

Regulation. — None. 

AoonRAcr. — Stage-discharge  relation  practically  permanent  after  ice  went  out. 
Rating  curve  fairly  well  defined  between  11  and  1,000  second-feet.  Gage  read 
to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  daily  gage 
height  to  rating  table.   Records  good  for  high  and  fair  for  low  stages. 

Ditcharffe  meaturemmU  of  Hone  Creek  at  Daniel,  Wyo.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

K»deby- 

b«l^. 

Die- 
cbarge. 

Date. 

Made  by— 

b«l^. 

Dla- 
charge. 

Oct.    * 

R.  H.  Flatclur 

Robert  FoUaiwbM 

B.H.  Fletcher 

Fed. 
LIS 

2.sa 

2.42 

2S7 
26S 

7ane  16 
Aug.    8 

H.H.  Fletcher 

Fett. 
4.32 
L82 

«-•■& 

1^'  M 

TT,  IT,  fltwith 

vn 

Daily  ditdiarge,  in  leamd-feet,  of  Horu  Creek  at  Daniel,  Wyo.,  /or  the  year  ending  Sept. 

SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

8H*. 

1 

3S7 
2S1 
251 
251 
442 

442 
£30 
400 
130 
4tS 

4«0 
408 
408 
408 
280 

280 
2»4 
324 
334 
300 

4Ba 
600 
630 
720 
880 

860 
720 
800 

780 
880 

882 
340 
340 
406 
SBO 

8« 
30» 

324 
373 
204 

280 
120 
116 
106 
100 

78 
76 
M 
<S 
76 

64 
82 
84 
82 
42 

42 

n 

36 
36 

11 
11 
U 
11 
U 

11 
U 
U 

u 
u 

u 
11 

11 
11 
11 

16 

2S1 
224 
234 
204 
373 

366 
366 

340 
340 
340 

266 

234 
204 
300 

340 
237 

840 
880 

880 
020 

840 
640 
720 
340 
873 

337 
830 
426 
S73 
426 

120 
08 

110 
87 

108 

110 
«8 
82 
78 
60 

60 
76 
46 

77 

76 
78 

36 
36 
38 
36 
36 

36 
36 
36 

38 
36 

38 

30 
22 
22 
11 
11 

11 

2 

17 

It 

3 

18 

It 

4 

U 

11 

6 

20 

It 

6 

21 

11 

7            

22 

11 

g 

23 

11 

2 

24 

11 

10 

25 

266 

266 

630 

720 
630 
237 

11 

u.          

26 

11 

12 

27 

11 

13 

28 

11 

14 

30 

11 

15 

30 

11 

81 

Note.— No  record  Sept.  1, 1915,  to  Apr.  25, 1910;  obaerrer  not  available. 
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Mbnthfy  ditAarge  of  Hone  Creel  at  Daniel,  Wyo.,  for  the  year  ending  Sept.  30,  1916. 


DInhaige  in  leoaaA-hat. 


Uaxlmuxn*  lin*^1"i**'n      Ueaii. 


BaiHiff 
(totelln 
sen-feet). 


^.. 


s-ao. 


June 

Jnlj 

AUKUit 

Beptamlxr. 


730 
iS30 
1,080 
«)g 
St 

u 


Z)7 

42« 

224 

145 

237 

«07 

ii 

UO 

11 

44.4 

11 

11.0 

5,oao 

21,300 

30,100 

11,100 

3,730 

8SS 


Tbeporiod. 


70,800 


OOTTOMWOOI)  O&EEE  BASIN. 
OOTTOSWOOD  CBXEK  SXAB  BIG  PIRXT,  WTO. 

Location. — In  about  sec.  21,  T.  32  N.,  B  111  W.,  at  highway  bridge  near  Hayden'a 
ranch,  16  miles  north  of  Big  Piney,  Lincoln  County. 

Dratnaok  area. — ^241  square  milea  (measured  on  base  map  of  Wyoming,  compiled 
by  United  States  Geological  Survey,  scale  1  to  500,000). 

Recobds  availablb. — April  25  to  September  30,  1916. 

Gaoe. — Creek  flows  in  two  channels  a  mile  apart;  vertical  staff  at  highway  bridge 
on  each  channel;  read  by  Mrs.  J.  G.  Hayden. 

DiacHAROE  KEASUREUENTS. — Made  from  bridge  on  each  channel  or  by  wading. 

Cbanhki.  AJts  coNTBOL. — ^Bed  of  north  channel  composed  of  coarse  gravel;  control 
practically  permanent.  Bed  of  south  channel  composed  of  sand  and  gravel; 
control  badly  shifting. 

Extremes  or  dischaboe. — ^North  channel:  MaTimiim  stage  recorded  during  period 
of  reccnd,  2.7  feet  at  9.30  a.  m.  April  26  (discharge,  310  second-feet);  TninimiiTw 
stage,  1.3  feet  September  8-15  and  26-30  (discharge,  30  second-feet). 

South  channel:  Maximum  stage  recorded,  4.10  feet  June  20  (dischaige,  166 
second-feet);  minimum  stage  recorded,  2.1  feet  September  27-30^  (dischaige, 
about  3  second-feet). 

Ice. — No  information. 

DiVBBSioiis. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  from 
Cottonwood  Creek  of  38  second-feet  above  station  and  55  second-feet  below 
station. 

Rbouiation. — None. 

AccuRACT. — North  diannel:  Stage-discharge  relation  practically  permanent.  Rating 
curve  fairly  well  defined  between  44  and  300  second-feet.  Gage  read  to  half- 
tenths  once  daily.  Dischaige  ascertained  by  applying  daily  gage  height  to  rating 
table.    Becords  good. 

South  channel:  Stage-discharge  relation  not  pecmanent.  Rating  curve  used 
befwe  June  5  fairly  well  defined  between  25  and  200  second-feet:  that  used  after 
June  24  poorly  defined.  Gage  read  to  half-tenths  once  daily.  Discharge  ascer 
tained  by  applying  daily  gage  height  to  rating  table;  shifting-control  method  used 
June  6  to  23.    Records  fair. 

Ditdiarge  measuremente  of  CoUoninood  Creek  (north  channel)  near  Big  Piney,  Wyo., 
during  the  year  ending  Sept.  SO,  1916. 


Data. 

Madeby- 

Oace 
hsiiht. 

Dis- 
charge. 

Date. 

Made  by— 

hel^t. 

Dto- 
ofaaige. 

^•»« 

Robart  Fonanslwe 

H.  L.  Tbaekwell 

R.H.  Fletcber 

2.02 
2.20 
l.M 

214 
00 

May  31 
June  17 
Aug.    « 

Feet. 
LOO 
2.21 
113 

*--^ 

..  ..do.             

144 

30 

H.K.  Smith 

138 
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SURFACE  WATER  SUPPLY,  1916,  PART  IX. 


DaMy  discharge,  in  seeond-feet,  of  CotUmwood  Creek  {north  dxmnel)  near  Big  Pineg, 
Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Day. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

Juns. 

July. 

Aug. 

Bept 

1 

33 
40 
W 
lOi 
170 

tu 

IW 
97 

86 
97 

75 
89 
63 
48 
63 

63 
63 
63 
68 
(3 

76 
82 
82 
89 
97 

106 
106 
124 
89 
106 

125 
106 
105 
89 
89 

82 

75 

89 

134 

105 

89 
75 
«S 
63 

75 

58 
69 
63 
S3 
53 

124 
105 

IS 
63 

63 

53 
53 
S3 
S3 
53 

36 
S3 
33 
S3 
33 

33 
33 
30 
SO 
30 

30 
SO 
30 
SO 
SO 

16 

48 
78 
63 
44 

58 

63 
48 
86 
36 
S3 

44 
86 
44 

48 
53 

58 

145 
170 
198 
248 
2S0 

108 
145 
124 
105 
97 

97 
80 
105 
134 
145 

170 

75 
68 

5S 

44 

44 

S6 
40 

44 
44 

63 
63 
53 
53 

58 
44 
44 
44 
44 

5S 

44 
44 
44 
44 

44 
44 
44 

40 
40 
38 

40 

2 

17 

40 

J 

18 

40 

i 

19 

40 

5 

20 

40 

6 

21 

S6 

7 

22 

S6 

8 

23 

33 

9 

24 

3S 

10 

25 

288 

230 
230 
192 
ISO 
89 

SS 

11 

26 

30 

12 

27 

SO 

IS 

28 

30 

14 

29 

SO 

IS 

SO 

SO 

31 

Monthly  ditduxrge  of  CoUomoood  Creek  {north  duaineV)  near  Big  Pirtey,  Wyo.,  for  the 
year  ending  Sept.  SO,   1916. 


Uonth. 

Diwhaise  In  socand-lset. 

BmMa 
(total  m 
acrHbet). 

MaTimnm. 

MlTlJTmlTn  ■ 

Moan. 

April  26-30 .• 

288 

184 

248 
170 
124 
40 

89 
33 

S3 
86 
36 
30 

196 
60.7 

116 
77.8 
54.7 
33.2 

2,33D 

May. 

4,290 

6,900 

July ... 

4,780 
3,360 

August.. 

flf>pt«TVh«T 

1,980 

The  period 

288 

30 

78.0 

23,600 

Ditcharge  meaturemerU*  of  Cottonwood  Creek  {south  channel)  near  Big  Piney,  Wyo., 
during  the  year  ending  Sept.  SO,  1916. 


I>ate. 

Mai1«iby- 

hei^. 

Dls- 
obargB. 

Date. 

Ifadeby^ 

l^t. 

Dls- 
obaiga. 

Apr.  26 

RoljertFoUansbee 

H.L.Th»nlnroll 

R  H.  Fletcher. 

Fat. 
3.80 
3.43 
Z66 

121 
39.9 

May  31 
June   17 
Aug.    6 

B.H.Fletcher 

Vttt. 
3.68 
3.81 
3.28 

Bse.^^ 

.  ...do 

US 

B.K.  Smith.    . 

64 

DaUy  discharge,  in  tecornd-feei,  of  Cottonwood  Creek  {south  channel)  near  Big  Piney, 
Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Day. 

Apr. 

May, 

lune. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

22 
13 
82 

78 
130 

118 
78 
84 
62 
84 

63 
62 
62 
67. 
52 

42 
42 
47 
47 
53 

52 
67 
68 

78 
84 

100 
100 

95 
95 
100 

40 
37 
38 
87 
87 

4« 

46 
46 
67 
£8 

48 
S7 

28 
20 
20 

48 
M 

37 

ao 

14 

10 
• 
9 

10 

e 

5.0 
6.0 
S.0 
5.0 
6.0 

6.0 
6.0 
6.0 
5.0 
4.5 

4.5 
4.5 

4.6 
4.5 
4.S 

16 

47 
47 
87 
22 
68 

88 
67 
67 
52 
53 

47 
47 
42 
43 

52 
47 

US 

130 
143 
166 
166 

148 
118 
78 
87 
51 

61 
66 
62 
87 
58 

67 
48 
28 
10 
7.0 

7.0 
8.0 
S.0 
CO 
&.S 

8.0 
6.0 
8.0 
8.0 
7.0 
7.0 

9 
8 
8 

10 
10 

10 
8 

8 

1 

8 
8 
8 
8 

8 
i 

4.5 

2 

17 

4.5 

8 

18 

4.5 

4 

X9 

4.6 

6 

20 

4.6 

6 

21 

4.0 

7 

22 

4.0 

8 

23 

S.5 

9 

24 

S.6 

10 

26 

166 

106 
118 
106 
112 

84 

15 

11 

26 

3.6 

12 

27 

3.0 

18 

28 

30 

14 

28 

3.0 

15 

30  .        .     . 

3.0 

31 
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KAST  FORK  BASIN. 

MaiUUg  dudurge  of  CoUonuood  Creit  (Mwtb  cteitfief)  mar 

year  ending  Sept.  SO,  1916. 


27 

Big  Piney,  Wyo.,  for  the 


Dlaohaige  In  seooid-feet. 

BllB-Off 

lI«Dth. 

%f>yij||tl  m  _ 

!■  tfll  1  wfmi  _ 

HeML 

(total  in 
Mt»tet>. 

April  25-30 ■.... 

IW 
180 
IM 
C7 

u 

t.0 

u 

13 
42 

6 

i 

S.0 

116 
U.3 

81.8 

a&s 

1X3 
4.» 

i,sra 
3an 
son 

IMO 

7te 

)d^. 

tane. I 

July. 

Angnst. 

fl*T<«^Nr 

3i6 

The  period 

IM 

3.0 

40.0 

12,600 

EAST  70BX  BASIN. 

■AST  rOBJE  AT  XA8T  TOBX  OASAL,  WTO. 

Location.— In  aec.  10,  T.  31  N.,  R.  106  W.,  300  feet  above  intake  of  East  Fork  canal, 
18  milea  aoatheast  of  Boulder,  in  Fremont  County. 

Dratnaob  abka. — 106  square  milee  (measured  on  base  map  of  Wyoming  compiled  by 
TTnited  States  Geological  Survey,  scale  1  to  600,000). 

RaooBDe  atailablis. — ^May  14  to  September  30, 1916. 

Gagb. — Vertical  stafi  on  left  bank;  read  by  Thomas  Cullen. 

DiacHABOB  KBABUBEMBNTa. — Made  by  wading. 

Chamnkl  and  control. — Bed  composed  of  small  boulders.    Control  100  feet  down- 
stream from  gage;  apparently  permanent. 

ExTRXKBs  or  BTAOX. — MaTJniHm  stage  recorded  during  year,  4.4  feet  at  8.30  a.  m. 
June  16;  minimnm  stage  1.1  feet  for  several  days  in  September. 

IcB. — ^No  information. 

DrvKBBiONS. — ^Flior  to  December  81,  1916,  tbere  were  adjudicated  diversions  of  37 
feet  from  East  Fork  above  station. 

Rbottlation. — None.    Many  small  lakes  on  headwaters. 
Data  inadequate  for  determination  of  daily  dischaige. 

IHstiHtrge  meaturements  o/Eatt  Fork  at  Ea»t  Fork  canal,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Miirte  by- 

Oage 
height. 

Dis- 
chaige. 

Mar  » 
Aog.    4 

B.H.FIetdMr 

Fed. 
3.40 

1.63 

a^ 

H.E.  Smith. 

St 

Daily  gage  height,  in  feet,  o/Eait  Fork  at  Saet  Fork  eanal,  Wyo.,  for  the  year  ending 

Sept.  30,  1916. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1       

3.9 

2.8 
2.7 
2.8 
3.8 

3.8 
3.3 
3.4 
3.8 
3.7 

4.1 
3.8 
3.3 
3.S 
3.8 

8.1 
3.1 
3.0 
2.B 
3.8 

3.0 
3.0 
2.8 
2.8 
3.7 

3.6 
3.6 
X4 
3.3 
X4 

1.8 
1.7 
L« 
LO 
L6 

1.6 
1.S 
1.6 
1.6 
1.6 

L6 
L6 
1.4 
1.8 
L6 

1.1 
1.1 
1.1 
LI 
1.1 

1.1 
1.1 
LI 
LI 
LI 

L3 
LI 
LI 
LI 
LI 

Id 

3.07 
2.23 
2.03 
2.22 

4.4 

4.2 
4.2 

t% 

8.7 
3.4 
8.1 
2.8 
2.0 

8.1 
8.2 
3.6 
3.4 
3.1 

2.3 
2.2 
2.1 
3.0 
3.0 

LO 
LB 
L8 
LO 
LO 

L9 
L8 
L8 
LO 
LO 
L8 

L4 
L3 
L3 
L3 
L3 

LI 
LI 
L3 
LI 
LI 

LI 
LI 
LI 
LI 
LI 
LI 

LI 

17 

1.1 

3 

Ig 

LI 

10 

LI 

b     .  .. 

X 

La 

0  , 

21 

2.42 
2.22 
2.42 
X33 
2.23 

2.12 

2.23 

3.13 

2.32 

2.5 

2.7 

LI 

7 

JB 

LI 

( 

•B 

LO 

9„ 

24 

LI 

10 

26 

LI 

11 

20 

LS 

13 

27 

LI 

Ij 

28 

LI 

14 

2.5 
2.37 

20 

L3 

15 

30 

La 

31 
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SUBFACE  WATBB  SUPPLY,  1916,  PART  IX. 


■AST  rOBK  AT  HXW  rOaX.  WTO. 

Location. — ^About  oec.  33,  T.  32  N.,  R.  108  W.,  at  hi^way  bridge  a  quarter  of  a  mile 
flooth  of  Newfork,  in  Vtemaat  Ooontjr.  No  tributary  between  station  and 
mouth,  1  mile  below. 

Dkainaob  akba. — 348  square  miles  (measured  on  base  map  of  Wyraning  compiled  by 
United  States  Geological  Survey,  scale  1  to  500,000). 

Rbcobds  available. — April  1, 1905,  to  October  31, 1906;  May  11, 1915,  to  Septemb^ 
30,  1916. 

Gaob. — Vertical  staff  on  downstream  side  of  left  abutment;  read  by  John  Tarkelaon. 
Gage  used  during  1905  was  a  quarter  of  a  mile  farther  upstream ;  that  used  during 
1906  was  at  bridge  but  was  referred  to  datum  0.27  foot  higher  than  present  gage. 

DiscBABOE  MEASUREMENTS. — Ifade  from  two-span  highway  bridge  or  by  wading. 

Channel  and  contbol. — Bed  composed  of  sand  and  gravel.  Control  100  feet  below 
gage  at  gravel  bar  which  was  permanent  during  1916.  Banks  subject  to  overflow 
at  stage  of  6  feet. 

Extremes  of  discharge. — Maximum  stage  receded  during  year,  5.78  feet  at  6.30 
a.  m.  June  17  (discharge,  2,180  second-feet);  minimum,  discharge  probably  occurs 
during  winter  period. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  disoontinued 
during  winter. 

DivEHSioNs.— Prior  to  December  31,  1916,  there  were  adjudicated  divenions  of  82 
second-feet  from  East  Fwk  between  New  Fork  and  station  at  East  Fork  canal. 

Regulation. — None.    Many  small  lakes  at  headwaters. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  for  temporary 
change  during  high  water  in  May  and  June;  affected  by  ice  during  winter.  Rat- 
ing curve  well  defined  between  60  and  560  second-feet,  above  which  it  is  based 
on  one  current-meter  measurement  at  2,000  second-feet.  Gage  read  to  hun- 
dredths twice  daily.  Daily  dischaige  ascertained  by  applying  daily  gage  height 
to  rating  table;  shifting-control  method  used  May  7  to  June  18.  Records  excel- 
lent except  those  for  higjh  stages,  which  are  good. 

Discharge  mearuremtnU  ofEatt  Fork  at  Newfork,  Wyo.,  during  the  year  ending  Sept.  SO, 

1916. 


Date. 

Made  by— 

heS^ 

Dto- 

obarg. 

Date. 

Made  by- 

bs^. 

Dia- 
ohazse. 

Oct.     8 

R.H.F)etdMr 

Ftd.. 

1.66 
<i2.10 

1.U 

61 
170 

Hay  at 

Jane  16 
Aug.    S 

It,  H.  Tkitfher 

Feel. 
2.il 
6.48 
LSI 

"^•■^ 

Jan.   10 

R.I.Meeker 

do 

H.  K,  Smith 

'•"S 

Apr.  26 

Robert  FoUaiubee 

a  8tage-dlactaBrge  relation  afisoted  by  ioe. 
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Daib/  dudtarge,  in  teeond-feet,  of  East  Fork  at  Ntnufork,  Wyo.,for  tA«  yar  ending  Sept. 

SO,  1916. 


D.y. 

Oct. 

Not. 

Apr. 

lay. 

June. 

July. 

Aug. 

Sept 

1 

US 
1» 
140 
148 
140 

119 
10» 

lot 

104 
106 

100 
104 
104 
100 
S8 

to 
to 

t4 
tl 

tl 

85 
85 

80 
83 
78 

78 
70 
73 
73 
75 
78 

78 
78 
7» 
76 
75 

78 
7S 
76 
78 
78 

75 
72 
76 

'"  'aio' 

370 

m 

316 
163 
178 
316 

176 
146 
168 
140 
116 

06 
108 
104 
113 
140 

175 
316 
379 
382 
363 

363 
331 
316 
316 
314 

300 
678 
6S0 
745 
710 

794 
740 
685 

610 
450 

351 
393 
876 
856 
3W 

340 
418 
894 
434 
333 

318 
328 
276 
228 
879 
450 

660 
660 

e«o 

931 
1,460 

1,640 
13W 
1350 
1,730 
2,030 

i,tio 

16S0 
16S0 
1,800 

i,tao 

3,120 
3,060 
3,000 

iloao 

920 

655 

683 
706 

810 
920 

1,030 
810 

655 

605 
605 
515 
430 

410 
370 
351 
410 
370 

314 
363 
331 
188 
316 

379 
363 
316 
175 
150 

131 
118 
103 
100 
101 

125 
123 
130 
129 
133 
114 

104 
103 
91 
82 
82 

87 
91 
96 
89 
85 

83 

78 
78 
76 
76 

76 

73 
73 
64 
70 

63 
64 
62 
60 
82 

60 
65 

59 
59 
60 
60 

64 

2      

63 

3 

80 

4........... .,,. 

to 

5.. 

to 

5. 

60 

7 

58 

8 

66 

9 

66 

10. 

59 

11 

56 

12 

56 

13 

64 

14 

54 

15. 

53 

83 

63 

18 

63 

53 

ao 

50 

60 

50 

33 

50 

M 

ai. 

50 
50 

38 

50 

50 

S 

48 

50 

30 

60 

31 

NOTB. — Qtgfi  not  read  Nov.  38  to  Apr.  8.    Diacbarge  Nov.  14-37  not  computed  owing  to  backwater 
fee. 


MonUHn  diiekarge  of  Ekxt  Fork  at  Netqforh,  Wyo.,  for  the  year  ending  Sept.  SO,  1$16. 


Month. 


Dlscbalge  in  aeoond-fcet. 


Uaxlmum.  yitiir^nTt^      Mean. 


Runoff 
(totelln 
acre-faet). 


October 

November  1-13. 
Ap(fl»« 

Jons 

July 

Angnrt. 

September. ■ 


148 

78 

S70 

799 

3,130 

655 

104 

64 


73 
73 
96 
316 
683 
100 
69 
48 


99.3 
76.3 

189 

412 
1,330 

268 
75.0 
54.1 


6,100 
1,900 
8,340 
36,300 
79,100 
16,500 
4,610 
3,220 


HXW  rORX  SXAB  BOTrU>XK,  WTO. 

LocATiOH.^About  sec.  8,  T.  32  N.,  R.  108  W.,  at  highway  bridge  a  mile  weet  of 
Boulder,  in  Fremont  County.  Nearaot  tributary,  Boulder  Creek,  enters  one- 
eigfath  mile  below. 

DRAnrAGK  ABBA.— 678  aquaie  miles  (measured  on  base  map  of  Wyoiaing  compiled 
by  United  States  Geological  Survey,  scale  1  to  600,000). 

KxcoBDa  AYAILABLB.— May  11,  1916,  to  September  30, 1916. 

Gaoe. — ^Vertical  itaS  on  downstream  side  of  left  abutment. 

DiscHABOB  KBASiTRBMBNTs. — Made  from  two^span  bridge  or  by  wading  near  by. 

Cbl&nmbl  and  contbol. — Bed  compoeed  of  sand  and  gravel  underlain  by  slate;  shifts 
somewhat.  No  well-defined  control.  At  high  water  there  are  two  overflow  chan- 
nds,  <«ie  around  rij^t  end  of  bridge  and  the  other  from  New  Fcnrk  to  Boulder 
Creek. 
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SITBFACE  WATER  SX7FFLT,  1916,  PABT  IX. 


Exnunas  or  pmchahob.— Marimnm  atage  recorded  during  year,  6.3  feet  at  6  a.  m. 
June  22  (djfldutige,  8,200  eeoond-feet);  mwiiTnnm  discharge,  42  seoond-feet,  De- 
cember 16-17,  when  Btage-diechaige  relation  was  aSected  by  ice. 

IcB. — Stage-dischaige  relation  Berioiuly  aSected  by  ice;  flow  estimated  from  dischaige 
measurements,  observer's  notes,  and  weather  records. 

DiVKssiONB. — Prior  to  December  81,  1916,  there  were  adjudicated  diversifMis  of  199 
second-feet  from  New  Fork  above  station. 

Reouiation. — Nome. 

AccirKA.CT. — Stage-discbaige  relation  not  permanent;  control  shifts  between  fairly 
well  defined  limits;  aSected  by  ice  during  winter  months.  Bating  curve  not 
well  defined.  Gage  read  to  hundredths  twice  daily.  DaQy  discharge  ascertained 
by  applying  daily  gage  height  to  rating  table  except  for  periods  indicated  in 
footnote  to  discharge  table.    Open-water  records  good;  winter  records  fail. 

Diteharge  meaturemerUi  of  New" Fork  near  Boulder,  Wyo.,  during  Ae  year  ending  Sept. 

SO,  1916. 


Date. 

lladeby- 

ho^. 

Dis- 
clwrge. 

Date. 

Hade  by— 

hai^t. 

Dto- 
diarga. 

Oct.     8 

R.H.FtotclMr 

Wtet. 
2.41 

•  «.40 
Z73 

37S 
112 
151 
450 

Ifay  29 

JumU 
Auf .    4 

B.  H.  netcfatr 

Fttl. 
2.43 
i.06 
1.14 

419 

R.I.lC<akar 

do 

H.  K.  Smith 

2,140 

ISfcU 

R.H.  FMdMT 

BotMrt  FoUBDlbM 

■  Stage-dladiaise  nlatlon  aOtcted  by  ice. 

Jkaiu  diniharge,  in  seeond-feet,  of  New  Fork  near  Boulder,  Wyo.,  for  the  year  endmg  Sept. 

SO,  1916. 


Day. 

OcL 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

885 
385 
385 
885 
885 

885 
385 

8S8 
841 
341 

SU 
320 
830 
2W 
2W 

380 
280 
280 
2M> 
2«0 

M2 
343 
223 
228 
2S0 

2S0 
20S 

180 
18S 
180 
180 

180 

177 
174 
174 
187 

1S7 
188 
180 
180 
180 

174 

180 
188 
188 
177 

174 

187 
1S7 
158 
158 

158 
158 
150 
144 
144 

144 
144 

150 
150 
144 

108 
83 
106 
105 
106 

106 
82 
82 
82 
81 

SI 
81 
61 
42 
42 

42 
42 
81 

82 
83 

106 

118 
118 
106 
82 

82 
82 
83 
72 

ai 

61 

M 

130 
158 
174 
174 

158 
144 

130 
118 
118 

118 
106 
118 
130 
168 

144 

130 
04 
130 
158 

168 

118 
144 
174 
206 

206 
180 

158 
130 
73 
SI 

83 
144 

ISO 
223 
223 

342 
280 
280 
280 
280 

380 
243 
223 
180 
174 

158 
144 
144 
144 
144 

144 

158 
158 
174 
174 

174 
174 
158 
130 

106 
130 
144 
158 
174 

18» 
144 

174 
189 
223 

223 
308 

174 
174 
158 

174 
174 
174 
ISO 
180 

180 
189 
189 
189 
189 

189 
180 
189 
189 
20S 
206 

189 
223 
206 
206 
233 

188 
91 
180 
242 
330 

550 
550 

452 
500 

626 

650 

430 
690 

408 
320 

S26 
832 
383 
341 
408 

408 
408 

880 

480 
452 
480 
430 
463 

526 
675 
862 
740 
800 

832 
800 

7T0 
740 
710 

826 
800 
650 
650 
600 

476 
475 
452 
476 
626 

500 

600 
475 
462 
403 
478 

476 

676 
710 

866 

080 
1,000 
1,100 
1,480 

1,880 
1  800 
1,800 
1,890 
1,970 

2,270 
2,610 
2,880 
3,120 
3,120 

8,120 
3,200 
2780 
^440 
?100 

1,990 
1,980 
2,100 

2,820 

2,830 
2,440 
2440 
2880 
2;  270 

2,180 
2,100 
2,100 
2,020 
1,»M 

1,980 
1,980 
1,780 
1,760 
1,880 

1,800 
1,800 
1,440 
1,380 
1.220 

1,140 
1,070 
1,000 

«ao 

800 

832 
800 
800 
800 

800 
800 

770 

'& 

885 

740 
866 

770 
740 

710 
680 
662 
825 
575 

550 

500 
452 
452 
475 

47S 

383 
341 

841 
880 
820 
2t» 

380 

299 

200 

200 

300 

243 

223 

213 

300 

190 

192 

10 

106 

11 

186 

13 

18 

177 
170 

14 

164 

iS:;:::::::::::: 

181 

IS 

158 

17 

152 

18 

1S2 

It 

153 

20 

ISO 

21 

144 

22 

141 

28 

141 

24 

38       

196 
130 

as 

130 

tt 

126 

38 

136 

28 

120 

80 

130 

81 

Nont.— Stage-diacfaarge  relaUoo  afltatad  by  Ice  Deo.  l-Uar.  30;  dbcbatue  aatbnatad  from  gan  L  ^. 

-_ .      . auitlnroootiiBl  mathod  «ea  Oct.  1  to 
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JfofiA^  dimitarge  of  New  Fork  near  Boulder,  Wyo.  Jar  the  year  ending  Sept.  90,1916. 


itoath. 


Discharge  In  seeond-teet. 


Maxlmiun.  M1yrini"Tw  ■     Hoaii« 


Run-off 
(total  in 
aci»-f9at). 


October 

NoTunlnr 

I>eoemi>ar 

January 

Febmarj 

March 

Apdl 

Jims.. 

Jol;.. 

Angnat 

September 

The  Tear, 


385 
18S 
118 
a06 
260 
223 
832 
832 
3,200 
2,820 
808 
2W 


18> 
144 
42 
«1 
82 
106 
SI 
430 
478 
800 
299 
120 


293 
166 
78.3 
139 
187 
180 
387 

sea 

1,860 
1,860 

853 

174 


3,200 


42 


512 


18,000 
9,880 
4,880 
8,850 
10,800 
11,100 
23,000 
34,600 
111,000 
95,900 
34,000 
10,400 


372,000 


rant  cbxek  at  fssxovt  i.akx  ovrutT.  wto. 

Location.— In  sec.  22,  T.  34  N.,  R.  109  W.,  at  old  Indian  fold  one-third  mile  below 
outlet  of  Fremont  Lake,  in  Fremont  County. 

Drazkags  area. — 114  square  mUes  (measured  on  base  map  of  Wyoniing  compiled 
by  United  States  Geological  Survey,  scale  1  to  600,000). 

Records  avahablb.— July  22,  1910,  to  June  30,  1912;  October  11,  1915,  to  Septem- 
ber 30,  1916.  From  April  2, 1905,  to  October  31,  1906,  a  station  was  maintained 
half  a  mile  downstream.  Records  at  two  points  not  comparable  aa  two  ditches 
divert  water  between. 

Gaok. — Chain  on  cantilever  arm  on  left  bank. 

DucBABOx  KEABURXHENis. — Made  from  cable  near  gage  or  by  wading. 

Chaknbl  and  control. — Bed  composed  of  small  boulders;  rough  but  apparently  per^ 
manent.    No  well-defined  control.    Banks  not  subject  to  overflow. 

ExTRBMKS  OP  DISCHARGE. — Data  too  meager  for  publication. 

Ice. — Stage-discharge  relation  serioudy  affected  by  ice;  observations  discontinued 
during  winter. 

DiYKRBiONS.— One  ditch  diverts  water  above  station. 

BxaiTLAnoN. — ^None.    Fremont  Lake  is  approximately  8  square  miles  in  area. 

AoccRACT. — Stage-dLscharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  not  well  defined.  Gage  read  at  irregular  intervals.  Dis- 
charge for  days  on  which  gage  was  read  ascertained  by  applying  gage  height  to 
rating  table;  for  other  days  estimated  by  comparison  with  records  of  flow  at 
Pinedale.    Records  fair. 

Diteharye  meatwemerU*  of  Pine  Creek  at  Fremont  Lake  outlet,  Wyo.,  during  the  year 

ending  Sept.  SO,  1916. 


Data. 

Made  by- 

Oage 

bdsut. 

Dia- 
ChftrgQ* 

Har  10 

S.H.FIetdw 

1.84 
X31 

ate.-ft. 
140 

Ane.    4 

w.  K.  »Jnii*h ,  ,   ,   .   ,                   , , .     , 

353 
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Dailg  diidarge,  in  teeond/eel,  of  Pine  Cntk  at  Fremont  Lake  ouOtt,  Wfo.;for  tke  year 

ending  Sept.  30, 1916. 


1>V- 

Oct 

Nov. 

Dte. 

Apr. 

itoy. 

Jmia. 

JQly* 

Ai>8. 

8q>t. 

110 
110 
110 

iSS 

106 
100 
100 
100 
100 

•  100 
100 
lOO 
100 

•  100 

too 

•  100 

■  88 

•  75 
75 

•  75 

•  75 

•  75 
68 
61 

•  65 
55 

•  55 

•  55 
56 

•  66 

54 
53 
82 
81 
SO 

49 

•  48 
46 
44 

•42 

•  40 
40 
M 
38 

37 

38 
38 

•  34 

•  34 

•  33 

32 

31 

•30 

•  30 
•SO 

•  30 

•  30 
•30 

•  30 
30 

SO 

•  30 
■30 
•30 
•30 

■SO 

29 

•  28 
28 
27 

96 
26 
34 
34 
23 

22 
21 
20 

•  20 

■  20 

•  20 

•  20 
20 
20 
20 

18 
18 
18 
18 
18 
18 

38 
38 
S8 

38 
39 

40 
40 
40 
40 
40 

40 

40 
40 
40 
40 

•  40 
•40 

•  40 

•  40 

•  40 

40 

•  40 
41 
42 
44 

45 
46 

•  48 
52 
57 

82 
«6 

70 

•  76 

•  88 

98 
109 
120 

•  130 

•  UO 

•  148 

•  148 
148 
148 

■  148 

148 

•  148 
148 
148 

•  148 

148 
147 
147 
146 
146 

145 
145 
144 

•  144 

•  144 
148 

•  151 
152 
172 
190 
200 

3D0 
300 

225 

275 

•  330 

•  380 
391 
403 

•  413 
800 

725 
925 

1,100 

lom 

1,000 

•  1,060 

■  1,040 

1,090 

•  998 
976 

1,000 
1,020 
1,040 
1,070 
1,100 

■  1,130 

■  1,160 
1,150 
1  140 
1,130 

•  1,130 
lUO 

•  1,120 

•  1,080 

•  1,080 

1,070 
1,060 
1,040 
1,020 
1,000 

900 
920 
880 
840 
7S0 

7X 
620 

•  556 

538 

•  530 

478 

•  435 
425 
415 
405 
394 

384 

S74 
383 
368 
S42 

•  330 
330 

•  330 

•  340 
336 

•  330 
308 
287 
266 
245 

•  234 
216 
206 

199 
190 

181 

•  173 

•  166 

•  165 

•  151 

•  161 
138 
126 
113 
100 

88 

•  75 

•  73 

73 

72 

Vl 

70 

80 

00 

66 

n 

68 

11 

87 

la 

67 

13 

66 

14 

66 

15 

66 

•  65 

17 

64 

63 

19 

60 

•  59 

56 

22 

52 

•  49 

M 

47 

25 

45 

44 

27 

42 

•  40 

29 

•  40 

39 

31 

•  Oageraad. 

Monthly  (Kteharge  of  Pint  Creek  at  Fremont  Lake  outlet,  Wyo.,  for  the  year  ending  Sept. 

SO,  1916. 


Uonth. 


DiidiarBB  la  seooodrieet. 


Ifa-giii^tlin      mnlmllTW  MMH. 


Ran-off 
(toUlin 
•cte-feet). 


Oetolxr.... 

NuVQIBbV. 

Daoanlxr.. 

TamiaiT 

Fatruary. . 
Hareh.. 

Ap 


110 
54 
30 


^V 


Jmie. 

July 

Angiut 

Baptamlxr. 


57 

148 

1,100 

1,160 

384 

75 


02 

151 
394 


86.2 
38.6 
23.4 

•  19.6 

•  33.3 

•  35.9 
41.5 

130 
646 
848 
342 

6ai 


5,300 
3,300 
1,440 
1,210 
1,920 
2,210 
3,470 
7,990 
38,400 
53,100 
14,900 
3,580 


TlMyiMr., 


1,160 


184 


134,000 


•  l9une  u  for  Fine  Ct«*k  at  Flnadak, 
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ran  oxxzx  at  Fnni>Ai.s,  wro. 

LocATiOK. — In  sec.  4,  T.  33  N.,  R.  109  W.,  a  quarter  of  a  mile  below  bridge  at  Pinedale, 
Fremont  County.    No  large  tributary  between  station  and  mouth,  3  miles  below. 

Dkahtaob  abea. — 128  square  miles  (measured  on  base  map  of  'Wyoming  cominled 
by  United  States  Geological  Survey,  scale  1  to  500,000). 

Rbcobim  available.— JCay  8,  1916,  to  September  30,  1916.  From  April  2,  1906, 
to  October  31,  1906,  a  station  was  maintained  1  mile  below  outlet  of  Fremont 
Lake^  and  from  July  22, 1910,  to  June  90, 1912,  one-third  mile  bdow  lake  outlet. 
Flow  at  different  points  not  directly  comparable  as  several  ditches  divert'water 
between. 

GAOB.^Vertical  staff  on  left  bank  one-fourth  mile  below  highway  bridge  and  verti- 
cal stafi  on  downstream  side  of  bridge;  read  by  forest  ranger. 

DiBCHAKOB  MBAaTrBBKENTB.— Made  from  two^pan  bridge  or  by  wading  a  short  dis- 
tance below  gage. 

Cbammbl  and  control. — Bed  composed  of  coaise  gravel  and  small  boulders  which 
may  shift  during  high  water.  Control  100  feet  downstream  from  gage  at  small 
rapids  which  are  practically  permanent.  Banks  not  subject  to  overflow  except 
at  extremely  high  water. 

EzTBBKES  OF  DiscEARQE. — MaTimum  stage  recorded  during  year,  4.2  feet  Jime  20 
and  21  (discharge,  1,750  second-feet);  minimum  diachaige,  6  secoad-feet  Jan- 
uary 28-30. 

IcB. — Stage-discharge  relation  somewhat  affected  by  ice;  flow  estimated  from  dis- 
charge measurements,  observer's  notes,  and  weather  records. 

DivBBSiONS. — Prior  to  December  31,  1916,  tha«  were  adjudicated  diversions  of  78 
aecmd-feet  from  Pine  Creek  between  station  at  Fremont  Lake  outlet  and  Pine- 
dale,  and  4  second-feet  bdow  Pinedale. 

Rbottlation. — None.  Fremont  Lake,  which  is  approximately  8  square  miles  in 
area,  drains  110  square  miles. 

AociTRAOT. — Stage-discharge  relatian  practically  permanent  except  as  affected  by 
ice.  Bating  curve  well  deflned  between  30  and  1,000  second-feet;  determinations 
of  flow  above  1,000  second-feet  possibly  subject  to  some  error.  Gage  read  to 
hundredths  twice  daily.  Daily  discharge,  except  for  periods  indicated  in  foot- 
note to  daily-discharge  table,  ascertained  by  applying  daily  gage  height  to  rating 
table.  Records  good  except  those  for  winter  period  and  for  high  water,  which  are 
&ir. 

DiMdurge  meaturement*  of  Pine  Creek  at  Pinedale,  Wyo.,  during  the  year  ending  SepU 

SO,  1916. 


DateL 

VtAti  hj— 

^.. 

Dts- 
oharge. 

Date. 

Hwleby- 

rS!^ 

Db- 
oharge. 

Oct.     R 

R.  H.  Pletehar 

na. 

1.<S 

•  1.34 

•  1.33 
»1.34 

33.1 

83.8 

a 

Uar  90 
June  16 
Aug.    S 

R.  H.  Fletdiar 

Fert. 

el.88 

48.10 

3.83 

«--4 

laa.    11 

R.I.  Ueakw 

do 

H,  K,  Hinitti 

783 

Feb.  XI 

R.H.  FletdMr 

Bobart  FoUaiubee 

323 

Apr.  as 

■  8taK»dJ3chBrKe  relation  affected  by  ioe. 
*  dtfi  on  hU^way  bridge  read  1.31. 
«  Oage  on  highway  bridge  read  l.H. 
4  Oige  on  highway  bridge  read  3.75. 


'— 19— WSP488 8 
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DaUy  ditduvge,  in  ueond-feet,  of  Pine  CreA  at  PineMe,  Wjfo.,/or  the  year  ending  Sept. 

SO,  1916. 


D«y. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

123 
123 
123 
133 
118 

114 
114 
114 
114 
114 

114 
104 
104 
104 
85 

86 
86 
84 
83 
80 

78 
7« 
73 
68 
<8 

64 
63 
68 
68 
66 
64 

61 
48 
4S 
46 
44 

41 
43 
48 
45 
46 

43 
43 
38 
36 

34 

33 
38 
80 
38 
38 

38 
38 
38 
37 
38 

36 
30 
30 
14 
14 

30 
31 
33 
36 
33 

33 

23 
33 
33 
18 

30 
36 
18 
18 
18 

16 
18 
17 
14 
14 

14 
30 
30 
14 
14 

14 
14 
30 
14 
14 
10 

10 
14 
30 
28 
38 

30 
30 
14 
30 
20 

20 
30 
30 
38 
38 

30 
14 
14 

20 
20 
28 
38 
38 

20 
10 
6 
6 
« 
10 

20 
28 
28 
28 
28 

88 
88 

60 
60 
60 

38 
18 

38 
30 
30 

30 
28 
38 
38 
38 

38 
38 
88 
38 
88 

88 
18 

38 
38 

38 
38 
38 
33 
60 

44 

38 
33 
33 
33 

33 
40 
31 
33 
31 

83 

10 
31 
32 
33 

31 
33 
36 
37 
46 

40 
43 
38 
88 
43 
88 

38 
43 
38 
38 
88 

40 
40 
40 
48 
66 

48 
46 
46 
61 
64 

66 

48 
48 
60 
60 

60 
48 
60 
60 
60 

63 
68 

63 
68 
77 

80 
87 
83 
80 
86 

114 

137 
136 
140 
166 

166 
168 
165 
166 
165 

168 

133 

m 

U6 
118 

118 

118 
118 
118 
133 

118 
116 
118 
116 
118 

no 

118 

114 
118 
136 
163 

140 
140 
166 
308 

S77 

817 
884 

436 

480 
660 

732 

780 

1,100 

1,660 

11760 

1,780 
1,660 
1,380 
1,380 
^936 

870 
1,020 
1,300 
1380 
11460 

1,460 
1,460 
1,460 
i;460 
1,460 

1,660 
1  460 
1380 
1380 

ilsso 

1,430 
1310 
1,330 
1300 
1,300 

1,060 

1,160 

'810 

840 

■m 

683 

680 
480 
436 
486 

410 
410 
884 
184 
410 
884 

410 
161 
381 
338 

317 

861 

SI 

317 
338 

117 
817 
317 
277 
268 

241 
224 
208 

184 
ITS 

166 
166 
166 
162 
140 

140 
133 
118 
114 
114 
114 

104 

3 

88 

s 

86 

4 

87 

g 

S4 

S 

80 

7 

77 

8 

73 

8 

n 

10 

67 

11 

61 

12 

S7 

13 

66 

14 

63 

18 

51 

It 

60 

17 

51 

Ig 

48 

IJ 

45 

30 

44 

ai 

43 

33 

40 

21 

38 

24 

38 

25 

36 

2C 

34 

27 

33 

28 

33 

38 

38 

10 

38 

n 

Aug.  17. 

Itvnikly  ditdiarge  of  Pine  Creek  at  PineMe,  Wyo.,  for  the  year  eiUUnif  Sept.  30,  1916. 


Month. 


Dtaoharge  In  aeoeod-feet. 


ifi^ir|tmitw    uixiliixuni.     Uetti. 


Run-off 
(total  in 
aen-itet). 


October 

November 

Deoember 

January 

February 

Maroh 

fc::::;:: 

Jnna 

July 

August 

Be^ember 

ThayMT 


131 
61 
31 

■88 

80 
60 
77 
166 
1,760 
1,660 
410 
104 


64 
14 
10 
6 
30 
38 
38 
80 
114 
184 
114 
38 


81.0 
14.3 
18.0 

itie 
n.s 

l&O 

lao 

126 
763 
881 
348 
66.7 


N630 

3,040 

1,170 

1,310 

1,030 

3,310 

2,080 

7,680 

44,700 

00,300 

14,800 

8,370 


1,760 


304 


148^000 
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ax&x  BonunB,  WTO. 

LocAnoN.— In  sec.  4,  T.  32  N.,  R.  108  W.,  at  Sandlin  ranch,  2  miles  northwest  of 

Boulder,  in  Fremont  County.    No    tributary  between    station    and    mouth,    2 

milee  below. 
Drainaok  area.— 112  square  miles  (measured  on  base  map  of  Wyoming  compiled  by 

United  States  Geological  Survey,  scale  1  to  600,000). 
Rkoords  available.— April  23, 1904,  to  October  31, 1906;  May  10, 1915,  to  8eptem> 

ber  30, 1916. 
Gaqb. — Vertical  staS  on  left  bank  60  feet  northwest  of  ranch  house;  read  by  Lewis 

Sandlin.    Gage  used  1904  to  1900  was  a  short  distance  farther  upstream.    Records 

obtained  &om  the  two  gages  are  not  comparable  as  high  water  cut  a  new  channel 

and  changed  control. 
DncHAROB  MEASUREXENTS.— Made  by  wading  or  from  bridge  If  miles  downstream. 
Channel  and  oontbol. — Bed  composed  of  gravel;  deep  pool  at  gage.    Control  160 

feet  downstream  at  lapids;  somewhat  shifting.    Banks  high  and  not  subject  to 

overflow.    Stage  of  zero  flow,  0.3  foot 
ExTHEif B8  or  inscHABOE.—  MaTJTnwm  stage  recorded  during  year,  5.5  feet  at  7  a.  m. 

June  18  (dischaige,  2,420  second-feet);  minimum  stage,  0.48  foot  for  14  days  in 

September  (dischaige,  7.4  seoond-feet). 
Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
DivEBSiOMS. — Toot  to  December  31,  1916,  there  were  adjudicated  diversions  of  47 

seoond-feet  from  Boulder  Creek,  all  above  station. 
RsomATiON. — None. 
Aocinucr. — Stage-discharge  relation  shifts  between  narrow  limits;  affected  by  ice 

during  winter.    Rating  curve  well  defined  between  8  and  fiOO  seoond-feet,  above 

which  it  is  based  on  one  current-meter  measurement  at  1,950  second-feet.    Gage 

read  to  quarter-tenths  twice  daily.    Daily  dischaige  ascertained  by  applying 

daUy  gage  height  to  rating  table.    Records  good. 

Diadiarge  mtaittremtnU  of  Boaldtr  CHreek  near  Boulder,  Wyo.,  during  At  year  ending 

Sept.  SO,  1916. 


Date. 

Iftaeby- 

• 

1^^. 

Dto- 
chsrge. 

Date. 

Ifadeby- 

hdt^t. 

Dia- 
abarge. 

Oct.     8 

R.  H.FIetdMr 

rat. 

1.S3 
a  1.85 

1.11 

s&o 

38.4 

80 

May  » 

Jims  U 
Aus.    S 

R.  H.  Fletebv 

Feet. 

i.ao 

1.38 

««.-|t. 

Jan.    10 

R.T.VufikM 

.do 

H.  K.  Smith 

'••S 

reb.  SD 

R.H.FIetdMr 

Robert  FoUambee 

Apr.  a 

a  8tagB-dlicbarg6  relattcn  afleoted  by  let. 
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DaUf  dimAarge,  in  taxmd-ftet,  o/'  Boulder  CrtA  near  BouUer,  Wfo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Jan. 

Fab. 

Apr. 

May. 

June. 

Jufy. 

Aug. 

Sept. 

I 

184 
187 
IM 
ISO 
IW 

m 

160 
148 

m 
lao 

130 

130 

lot 
u 

84 

84 
84 
81 
78 
70 

68 
67 
81 

SI 
46 

41 
41 

36 
30 

30 
30 
30 
30 
30 

» 
30 
30 
30 
30 

» 

isa 

147 
141 
130 
ISS 

1S8 

at4 
3sa 

408 
467 

488 

488 
408 
334 

381 

384 

a3o 

164 
170 
130 

188 
188 

aos 

Sit 

330 

330 
JOS 
161 
147 
167 
947 

334 
883 
3S3 
447 
TOO 

931 
93« 

I,0«0 
1,9M 
l.rfO 

i,6n 

1,580 
1510 
1,440 
1,680 

3,090 
3,»l 
3,340 
3,340 
?.180 

1,730 

1,170 

7S3 

649 

806 

935 
1,170 
1.300 
1440 
1440 

TOO 
808 
1,100 
93S 
886 

808 
808 
808 

808 
718 

TOO 
600 

809 
488 
407 

500 
800 
509 
488 

380 

334 

381 
330 

^ 

153 
103 
198 
183 
167 
167 

144 
114 
109 
91 
85 

88 

81 
94 
98 
103 

93 

80 
76 
99 

61 

54 
41 
S3 

39 
34 

36 
33 
18 
16 
18 

18 
IS 
13 
13 
13 
13 

13 

a ,. 

13 

3 

31 

49 
S8 

46 
40 

n 

87 
73 

87 
64 
67 
43 
63 

78 

loa 

87 
63 

S3 

46 
fi3 
49 
S> 

49 

54 
64 
9t 
130 
144 

13 

4 

12 

$ 

11 

s 

11 
11 
11 
10 
10 

8 

g 

7 

8 

9 

]0 

35 

11 

U. 

13 

s 

14 

g 

16 

8 

8 

7.4 
7.4 
7.4 
7.4 

7.4 
7  4 

IS 

17 

18 

11 

n 

38 

M 

3S 

IS 

7  4 

at 

7.4 

at 

7  4 

at 

7  4 

27 

7.4 

at .'. 

7.4 

»::::::::::::::::::: 

7.4 

30. 

7.4 

31 

Non.— Oage  read  Nov.  14  to  Deo.  81;  dLwbarge  not  oompated  became  oT  Ice.    Oage  not  read  Jan.  1 
.  to  Apr.  3. 

JlonMif  ditdtarge  ofBouldtr  Creek  near  BouUer,  Wyo.,/or  Ihe  year  ending  SepL  SO,  1916. 


Month. 

DInharga  In  aaoaad4Mt. 

RniMff 

(toUIia 

acr^tot). 

malBnim. 

MMB. 

October 

190 
30 
144 
488 

3,340 

1,100 

144 

IS 

30 

91 

88 
130 
884 

loa 

13 
7.4 

101 
38.8 

67.6 
341 
1,370 

no 

S6.S 

&79 

6,310 

Novmbv  1-13. 

TO 

AntlS-ao 

8.7S0 

j^r!.::::::. ::::::: 

14^800 

7^600 

July 

niSo 

Ancmt. 

3,470 

a^Ssr:!:::::::"!":;":;:;:!. :.;:..;"... .!:..:;" 

53S 

PIMBY  CSSBK  BASm. 
VOBTR  PIHXT  OBnx  HXAR  MAXBLXTOV,  WTO. 

Location.— In  sec.  19,  T.  31 N.,  B.  113  W.,  300  yards  above  head  gate  of  North  Piney 
canal  and  20  miles  northwest  of  Marbleton,  in  Lincoln  County.  No  large  tribu- 
tary within  several  miles. 

Dbainaox  area. — 58  square  miles  (measured  on  PI.  I,  Bull.  543). 

RsooRDS  AVAILABLK. — ^May  30,  1915,  to  October  8,  1916,  when  station  was  discon- 
tinued. 

Gage. — ^Lallie  waternstage  recorder  on  left  bank  300  yards  above  head  gate  of  North 
Finey  canal. 

DiscHABOK  mABUKBXBMTS. — Made  from  cable  76  feet  below  gage. 
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Chankxl  axo  comtrol. — ^Bed  oompooed  of  gravel.  Control  100  feet  downstroam  at 
amaU  rapida;  apparantiy  permanent.  Banks  not  subject  to  overflow.  Stage  of 
xero  flow,  1.2  feet. 

£xT&mBB  o*  DiacHABOB. — M*Timiim  gtage  recorded  during  the  year,  4.98  feet  at 
noon  June  19  (discharge,  613  aecond-feet);  minimmn  discharge  probably  occurs 
during  winter. 

lex. — Stage-discharge  relation  seriously  a£fected  by  ice.    Observationa  discontinued. 

DiVKBaoNB. — Prior  to  December  31,  1916,  there  were  adjudicated  diveiaions  of  8 
second-feet  from  North  Piney  Creek  above  the  station  and  209  second-feet  below. 

Rboulation. — None. 

AccuHAcr. — Stage<tischaige  relation  practically  permanent  except  as  affected  by  ice. 
Rating  curve  well  defined.  Operation  of  water-stage  recorder  satisbctory. 
Daily  discharge  ascertained  by  applying  to  rating  table  daily  gage  height  obtained 
by  inspecting  gage-height  graph.  Records  excelloit  except  for  period  in  which 
recorder  was  not  used.    See  footnote  to  daily  discharge  table. 

Diadurge  mtaturemenU  of  North  Piney  Credc  near  MarhUUm,  Wyo.,  during  the  period 
Oct.  1, 1915,  to  Nw.  6, 1916. 


Dat^ 

Madeby- 

be^. 

Db- 
obaige. 

Date. 

M«(taby- 

hai^t. 

Dto-" 
oliarge. 

Oct.  10 

B.H.n6t(lNr 

Feet. 
8.23 
3.W 
4.47 

83 
430 

June  33 

30 

Not.    S 

H.  L.  Thattwdl 

do 

Feet. 
i.» 

4.13 
3.07 

aec^ 

JlUM    1 

is 

Biun^iiiiii::::::: 

ft,  K  iJinltii  .    . 

tfl.n 

DaSy  diiduirge,  in  teeand-fett,  of  North  Piney  Crede  near  Marbleton,  Wyo.,  for  the  period 
Oct.  1, 1916,  to  Oct.  8,  1916. 


DW. 

Oot. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt 

Oet. 

1 

s 

33 
S3 
30 

30 
3» 
38 
38 
38 

37 
37 
37 
37 
37 

38 
38 
38 
28 
38 

38 
38 
38 
38 

« 

40 
3S 

S3 

70 
110 
ISO 
ISO 
170 

ISO 
ISO 
130 

as 

70 

3S 

40 
80 
7> 
110 

130 

110 

so 

10 
40 

38 

so 

IS 

4S 

80 

70 
7S 
70 
70 
74 

88 

SB 

as 

79 
88 
88 
70 
80 
M 

as 

04 

as 

lOS 
143 

181 
18S 
308 

234 

378 

323 
3S3 
403 
434 

430 

434 
480 
SM 
Ml 
EtO 

48« 
338 

283 

.   m 
3eo 

285 
327 
388 
885 
338 

311 
318 
322 
273 
3S8 

381 

2S3 
343 
334 
218 

301 
183 
17S 
188 
187 

ISS 
148 
138 
128 
112 

OS 

98 
92 
93 

106 

108 
101 
98 
83 

88 
88 

84 

80 
78 
78 
74 

73 

88 
88 
73 
88 

83 
S7 
S4 

S3 
SS 

54 

S3 
51 
48 
40 

SO 
48 
44 
44 
43 

43 
41 
40 
39 
37 
3S 

34 
33 

S3 
S3 

31 

30 
30 
30 
29 
39 

39 
39 

39 
38 
38 

33 

37 

39 

s 

31 
31 
39 
30 
SO 

30 
SO 
81 
30 
39 

38 
38 
38 
28 
29 

30 
28 
38 

2 

J. 

4 

s. 

a 

7 

g 

». 

». 

u 

12 

13 

.>.>.... 

M 

IS. 

14. 

17 

18 

u. 

XI 

n 

23, 

21. 

24 

2J. 

33. 

27 

28. 

Jf. 

3D 

a 

Kont— No  record  Oct.  25  to  Apr.  18.    No  gage  readings  Apr.  18, 1»,  31  to  May  3, 8-10, 13-17,  and  Aug.  38 
to  Sapt.  30;  dlsebarga  estimated  by  oomparlaan  with  reoorda  o(  flow  o(  Cottonwood  Creek  neu  Big  Piney. 
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Monthly  diieharge  of  North  Piney  Creek  near  MarbUton,  Wyo.,  for  the  year  endxng  Sept. 

30, 1916. 


DIfldbttgeinaecaDd-fMt. 

RmMiff 

(total  in 
•en-feet). 

IfOBth. 

IffTJlwinm. 

Mlnlmam. 

Hean. 

Oetaberl-34 

» 

180 

lao 

601 
822 

88 

at 

36 
13 
38 
94 
88 
35 
38 

28.0 
101 

80.1 
312 
172 

56.7 

31.3 

1,330 

AdcH  17-30 

2860 

ifiy.;;;;iv::;::":::"::""":;::i"!". ;".... 

42i0 

18,600 

July 

10  800 

3,«00 

Puimiim'. 

ilato 

MiDBLB  ranr  o: 


aXAS  BIO  PIHXT,  WTO. 


Location.— In  aec.  30,  T.  30  N.,  R.  113  W.,  at  Black's  ranch,  15  milea  west  of  Big 
Finey,  in  Lincoln  County.    No  laige  tributary  within  several  miles. 

Drainaok  area.— 46  square  miles  (measured  on  Fl.  I,  Bull.  543). 

jElxcoRDS  AVAILABLE. — ^April  1,  1915,  to  September  30,  1916.  State  engineer  main- 
tained station  at  Budd's  ranch  during  1914. 

Gaoi.— Vertical  staff  on  left  bank  200  feet  belOw  house;  read  by  Mn.  Orlin  Black. 
Prior  to  1916  gage  was  1  mile  downstream  at  C.  F.  Budd's  ranch,  about  sec.  24, 
T.  30  N.,  R.  114  W. 

DiacHAiiaK  KRABtrRKWENTB. — Made  from  bridge  or  by  wading. 

Channel  and  contsol. — Bed  composed  of  gravel.  Control  60  feet  below  gage 
at  small  rapids;  permanent  during  1916.  Banks  not  overflowed  except  during 
extremely  high  water. 

EzTREMsa  or  dibchabge.— Maximum  stage  recorded  during  the  year,  1.50  feet  at 
6  a.  m.  and  7  p.  m.  June  20  and  6.30  a.  m.  June  21  (discharge,  134  second-feet); 
minimum  flow  occurred  during  the  winter,  when  observations  were  discontinued. 

loE. — ^No  dat»  for  present  site. 

DnrBBBiONB.— Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  34 
second-feet  from  Middle  Finey  Creek  above  the  station  and  72  second-feet  below. 

Regulation. — ^None. 

AccuRACT. — Stage-discharge  relation  practically  permanent.  Bating  curve  well 
defined  below  100  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
dischaige  ascertained  by  applying  daily  gage  height  to  rating  table.  Recoids 
excellent. 

Ditdiarge  meaiuremetUs  of  Middle  Piney  Creek  near  Big  Piney,  Wyo.,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

Uadeby- 

Oace 
beiiht. 

Di». 
charge. 

Date. 

Hade  by— 

hel^t. 

Dls. 

Oet.  10 
Apr.  3* 
M^  31 

B.  H.  Fleteher 

Robert  FoUaiubee 

R.  H.  Fleteher 

Feet. 

aLOa 
.M 
.32 

Sec..^. 

a&3 

12L4 

Tone  17 
Aug.    7 

R.  a.  Fleteher 

B.K.  Smith 

Feel. 
LIS 

.74 

Se..^. 
43.1 

*  B«ad  on  gage  1  mile  downstreua  from  site  of  praseat  pge. 
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Daibf  Xtikarge,  Xn  tetoni-fett,  of  Middle  Pinty  Credt  neat  Big  Piney,  Wyo.,/or  the  year 

ending  Sept.  SO,  1916. 


D«y. 

Oct. 

Apr. 

Jtoy. 

Itane. 

JUy. 

Aug. 

Sqit. 

1 

S.8 
ti8 
9.8 
9l8 
«l8 

9.8 
9.8 
9.8 
9.8 
18.0 

l&O 
1S.0 
U.0 
l&O 
U.0 

1«.0 
l&O 
1«.0 
1S.0 
14.0 

14.0 
14.0 
14.0 



» 

37 
86 
83 

as 
u 

IS 
18 
18 

31 
37 
3t 
38 
38 

33 
31 
18 
18 
17 

IS 
IS 
U 
14 
16 

IS 
IS 
14 
18 
13 

13 
13 
13 
13 
13 
13 

13 
13 
13 
14 
3S 

40 
40 
38 

43 

ISO 

66 
66 
66 

67 
60 

S8 
84 
98 
113 
134 

13S 
113 
01 
84 
81 

78 
83 
90 
98 

98 

88 
91 
98 
93 
8S 

n 

78 
83 
77 
73 

66 
66 
S3 
86 

as 

67 
63 
69 
64 
47 

49 
47 
46 
48 
43 

49 

43 
47 
46 
43 
48 

61 
48 
44 
46 
43 

44 
40 
6S 
43 

38 

38 
34 
S3 
31 
39 

38 
34 
34 
33 
34 

36 
39 

SO 
37 
34 

33 
33 
33 
33 

23 
33 

33 

S , 

S3 

S 

38 

4 

23 

i 

23 

6 

23 

7 

n 

S 

30 

9 

19 

10 

19 

11 

18 

la 

17 

13 

17 

U 

16 

15 

16 

16 

15 

IS 

18 

14 

14 

» 

18 

21 

13 

13 

a 

13 

13 

K 

11 

M 

11 

11 

K 

11 

»ii::i:::::i:!:::":": ::::"::::::"::::::: 

11 

ao 

11 

Hon.— Dlaefaarga  Interpolated  July  4-S,  and  Sept.  14-17,  as  gage  was  not  read.    No  record  Oct.  34  to 
Apr.a3L 

MonMff  ditehargt  of  Middk  Piney  Creek  near  Big  Piney,  Wyo.,for  the  year  ending  Sept, 

30,  1916. 


Kooth. 

Dlacbaige  in  aeccnd-feet. 

Bnn-off 
(total  in 
aoT»4e*t). 

lfa'^Ti"ii 

M1^ll"l"*M 

Ueaa. 

Oc(ob«rl-3t 

IS 
37 
28 
134 
98 
66 
33 

9.8 
36 
13 
13 
43 
33 
U 

13.0 
81.1 
17.3 
S6.8 
63.8 
32.4 
16.1 

698 

April  at«) 

432 

16^ :...":::::::.........:.::::::.::....: 

i.oeo 

3,970 

tdit I i ; 

8,860 

AnoHt 

1,990 

8^tmi>«i;.ii:iiL;ii;i.ii...i;iii...;i:.L:;;;;i'iii;';i; 

968 

LABABQB  CBSBK  BASIN. 

LABAXOX  OBXZK  SXAK  I.ABAXOX,  WTO. 

LooAnoN.— Insec.  29,  T.  26  K.,  B.  113  W.,  at  Welty'a  ranch,  3  miles  weet  of  Labarge, 
in  Lmcoln  County.    No  laige  tributary  between  station  and  mouth,  6  miles  below. 

Dbadtaob  absa. — 176  aquare  miles  (meaauied  on  PL  I,  Bull.  643). 

BxooROB  atailabu. — April  1, 1916,  to  November  8, 1916,  when  station  was  diacon- 
tiimed.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

Gaob. — ^Vertical  staff  on  right  bank  250  feet  downstream  from  highway  bridge  at 
Wdty's  ranch;  read  by  Samuel  Welty. 

DucBABOB  MBABUBBiuuiTB.— Made  from  bridge  or  by  wading. 
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Cbanmsl  akd  contbol. — Bed  compoeed  of  gnvel.  Control  SO  feat  duwuaUoin  st 
gnvd  bar;  shifted  aomewhat  during  1916.  Rig^t  bank  high  and  not  oubject  to 
overflow;  left  bank  low  and  covered  with  denae  underbniah;  la  oveiflowed  dur- 
ing hi^  water.    Stage  of  zero  flow,  about  0.70  foot. 

Extremes  or  dischasge. — MaTimnTn  discharge  recorded  during  the  year,  302 
aecond-feet  on  May  6  and  7 ;  minimnm  diachaige  probably  occurred  during  winter. 

IcB. — Stage-diKluu:gB  relation  aerioualy  affected  by  ice;  obaervationa  discontinued 
during  winter. 

D1VKK810NB.— Prior  to  December  31,  1916,  there  were  adjudicated  divendons  of  185 
■econd-feet  from  Labaige  Creek  above  station  and  103  aecond-feet  below. 

Rbodultion  . — None. 

AOC0RACT. — Stage-discharge  relation  not  permanent.  Bating  curve  not  well  defined. 
Gage  read  to  hundredths  twice  daily.  Daily  dischaige  ascertained  by  ahifting- 
control  method.    Reowds  fair. 

Ditdtarge  meanremmU  of  Labarge  Creek  vear  Labarge,  Wyo.,  during  the  period  Oct.  1, 

1915,  to  Nov.  8, 1916. 


Date. 

Hade  by— 

hei^. 

Dia- 
efaarga. 

Date. 

~  VaiVibT^ 

lHli2^. 

Dla- 
dwige. 

1«& 
Oct.   11 

R.  H,  nntnhnr 

Ftel. 
L40 

3.01 

aec.-fl. 

va 

MUl 
Jane  t 

Nov.    I 

1 

R.H.  netditr. 

AX. 

171 
L«0 

^'••fii, 

Robert  FaOanibee 

H   V  ^mlth       

90 

1016. 
Apt.  33 

Doily  diidiarge,  in  leeond-fut,  of  Labarge  Creek  near  Labarge,  Wyo.,  for  the  period  Oct.  1, 

1915,  to  Nov.  8,  1916. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

lone. 

loly. 

Aug. 

Bept. 

Oct. 

Not. 

1 

88 

76 
76 
76 
76 

76 
71 
71 
71 
71 

<8 
71 

n 

73 

74 

74 
71 
70 
70 
70 

70 
68 
68 
68 

67 

66 
66 
60 
64 
64 
64 

64 

64 
63 
64 
64 

64 
63 
63 
61 

98' 

104 

lis 

lis 

115 
US 
120 
120 
130 

136 
136 
126 
133 
143 

143 
148 
170 
170 
170 

148 
148 
181 
181 
1(3 

303 
347 
347 
347 

3S8 

380 
360 
360 

3m 

3»1 

303 
303 
301 
303 
303 

391 
380 
360 
347 
347 

336 
336 
336 
336 
236 

236 
236 
236 
236 
236 

236 
236 
22s 
214 
214 
22s 

236 
336 
336 
347 
347 

358 

374 
274 
374 
380 

206 
286 
264 
2S8 
268 

252 
252 
347 

247 
347 

343 
230 
214 
214 
203 

192 
181 
181 
181 
181 

170 
170 
170 
170 
150 

137 
137 
U7 
137 
126 

136 

lis 

104 
104 
104 

136 
120 

115 
126 
126 

lis 

126 

lis 
lis 
lis 

lis 

115 
126 
126 
115 
126 

154 

110 
110 
110 

no 

no 
no 
uo 
no 
no 

no 
no 

08 
08 
08 

08 
08 
98 
S3 
96 

98 
93 
93 

SI 

98 

no 
no 
no 
no 
no 

110 
98 
98 
98 
98 

98 
98 
98 
98 
98 

98 
98 
98 
83 
92 

91 
SO 
88 
82 
82 

82 
83 
83 
83 
S3 

82 
83 
83 
83 
83 

83 
83 
88 
88 
88 

93 
S3 
88 
88 
88 

88 
88 
88 
88 
88 

88 
88 
88 
88 

88 

88 
88 
88 

93 
9( 

93 
93 
93 
93 

SI 

W 

3 

se 

3 

03 

4 

08 

s 

98 

6 

se 

06 

8 

03 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

. 

IS 

30 

21 

32 

33 

34 

2S 

36 

37 

38 

30 

30 

31 

Note.— Dtoebaaetntefpolated  Apr.  19,  Uay  20-33,  Inly  17,  and  Sept.  15-17,  as  gage  was  not  read.   No 
reooid  Not.  10, 1915,  to  Apr.  1,1916.        '      '  '      '     •  ••  »-» 
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MimUUifdi$dm9»<ifLabarg» Creek TuarLabarge,  Wyo.,/ariht period Oet.  1, 191S,toN<n. 

8, 1916. 


Mooth. 

DInbuiB  in  Noond-het. 

BmKlff 

(total  ia 

■on-lwt). 

Ibximoiii* 

Minimum 

K«U>. 

MU. 
OctoiMT. 

S 

3ES 

303 
»0 
170 
U4 
110 
»8 
OS 

M 

ei 

w 

314 
181 
lOi 
•3 
83 
83 
•3 

Al 

IM 

sse 

Stt 
130 
lOS 

tag 

80.5 
86.8 

4,SS0 

KwnittlHf  !-•        

ijuo 

19U. 
Asflll-lO 

8,870 

iSj 

IS,  700 

Si^:"i::;:ii"i::::::::::::;::::":::;:;:::;:;:;.;::. 

14,800 

July 

7,030 

AlMHit     ,  .     • .                               

6,480 

SSHSim 

{1400 

CX^obCf 

t,a)o 

Nonnbfr  1-8     

i;&40 

FONTKNSLUB  OSBSK  BASIN. 

ymrrzaxixi  obxzk  rak  vovmnLLx,  wro. 

LocAXiON.— About  aec.  3,  T.  24  N.,  R.  113  W.,  at  bridge  at  Holden'a  ranch,  on  stage 
road  from  Opal  to  Big  Piney,  5  milee  weet  of  Fantenelle,  in  Lincoln  County.  No 
laige  tributary  between  station  and  mouth. 

Dkainaok  arba.— 224  square  milee  (measured  on  PI.  I,  Bull.  543). 

Rbcobds  atailablk.— ^Uay  16,  1915,  to  September  30, 1916.  State  engineer  main- 
tained station  at  this  point  during  1914. 

Gaob. — ^Vertical  staS  on  downstream  side  of  right  abutment  of  bridge;  read  by  Mrs. 
Howard  Holden. 

DncHABOB  KBASURBXBNTS. — Made  from  single-flpan  bridge  or  by  wading  below 
bridge. 

Channel  and  contbol. — ^Bed  composed  of  coarse  gravel.  CSontrol  at  small  rapids 
100  feet  bdow  gage;  shifts  occasionally.  Banks  may  be  overflowed  during  ex- 
tremely high  water. 

ExntutKS  or  dischabok. — M^Trinmim  stage  recorded  during  the  year,  2.05  feet  at 
5.35  p.  m.  April  28  (dischaige,  665  second-feet);  rninimiim  discharge  probably 
occurs  during  winter. 

Ic8. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DiTBBSiONS. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  78 
second-feet  from  Fontenelle  Creek;  part  above  station  not  known. 

Rkoulation. — None. 

AccuRAcr. — Stage-diBchaige  relation  not  permanent.    Rating  curve  not  well  defined. 
Gage  read  to  quarter-tenths  once  daily.    Daily  discharge  ascertained  by  applying 
gage  height  to  rating  table;  diifting-control  method  used  May  4  to  June  15. 
Records  good  except  those  for  high  stages,  which  are  fair. 

J>i$dtarge  mtaauremeniM  of  FontendU  Creek  near  FonUnelk,  Wyo.,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

IbdabT^ 

• 

Oaje 

Dte- 
ohucB. 

Date. 

lUdebr- 

iSgS. 

DI». 
ohuge. 

Oet.  11 

R.H.FMclMr 

Bobart  roIluisfaM 

B.  H.  FlBtober 

net. 

a40 

1.08 
1.36 

*^8fi 
188 
233 

June  18 
Anc.    8 

K.H.Tiftvhw 

1.66 
.64 

*"-& 

Apr.  n 
tune   > 

H  s-.""ffir!. 

n 
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SXJKFACE  WATEB  StJPPLY,  1916,  PABT  IX. 


Daily  dttdmrge,  in  teamd-feet,  of  FonUneUe  Creek  near  FonteneUt,  Wyo.,  for  Oie  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Mar. 

Apr. 

May. 

Tone. 

July. 

Ang. 

f9ept. 

1 

42 
3» 
39 
3» 
43 

SB 
SB 
SB 
SB 
SB 

34 
34 
34 
84 

87 

87 
S4 
34 
SI 
34 

34 
34 
S4 
34 
34 

34 
S4 
31 
31 
31 
37 

37 
27 
37 
37 
37 

37 
31 
34 
S4 
34 

34 

50 
30 

76 
104 
98 
84 
104 

98 
80 
91 
91 
150 

387 
330 
358 
223 
330 

367 
348 
406 
311 
190 

190 
323 
358 
406 
435 

445 
(05 

525 
438 

367 
386 
330 
421 
517 

493 

548 
485 

501 
497 

437 
378 
378 
304 
233 

233 
300 
200 

216 
184 

216 
333 
268 
368 
268 

316 
300 
300 
168 
300 
316 

.  333 

333 
316 
333 
341 

378 
378 
378 
388 
441 

445 

448 
41S 

398 
403 

425 
425 
425 
435 
386 

348 
330 
311 
268 
340 

340 
206 
306 
206 
150 

150 
144 
138 
130 
138 

144 
130 
116 
96 
91 

81 
87 
80 
80 
87 

116 
91 
87 
87 
60 

09 
69 
69 
69 
87 

69 
68 
69 
73 
68 
<» 

73 
68 
68 
65 
69 

09 
69 
73 
87 
68 

65 
«t 
60 
60 
54 

54 

60 
64 

54 

60 

60 
60 
60 
CO 

sa 

» 
so 
so 

60 
47 
60 

SO 

3 

SO 

3 

50 

4 

43 

V.v:..v^.::.::......:....: 

34 

6 

34 

7 

34 

8 

34 

« 

34 

10 

60 

11 

42 

13 

34 

IS 

34 

14. 

(4 

15 

34 

16 

37 

37 

IS 

84 

It 

34 

30 

34 

21 

190 
158 
190 

190 
130 

80 
60 
130 
116 
»1 
50 

34 

33 

34 

2t 

34 

37 

35 

34 

36 

34 

54 

38 

54 

65 

30...-. 

68 

31 

Monthly  diteharge  of  Fontenelle  Creek  near  FonteneUe,  Wyo.,  for  the  year  ending  Sept. 

SO,  1916. 


Dbcbarge  in  Hoood-lDet. 


Maritnnm.  MiTHmimi.     Mean. 


Kun-ofl 
(toUIia 
aci»-feet). 


OaUbK.. ...... 

NoTcmber  1-13. 
Marah  21-81.... 

AprlL 

May. 

June 

Jnly. 

Angnst. 

SaptamlMr 


43 

SO 
190 
665 
648 
448 
160 

87 


37 
20 
50 
76 
168 
160 
68 
47 
84 


35.5 

3a7 

126 

268 

315 

331 
94.6 
6a5 
40.5 


8,180 
793 

S,7S0 
10,000 
19,400 
18,700 

6,830 
.  3,720 

3,410 


BIO  SAITDT  OSEBK  BASHaT. 
BIO  SAITOT  CBZZK  BXAK  7AB80V,  WTO. 

Location.— In  aec.  18,  T.  27  N.,  R.  106  W.,  half  a  nule  above  head  gate  of  Eden 

canal,  14  milea  north  of  Fanon,  in  Sweetwater  County.    No  tribntaiy  within 

several  miles  of  station. 
Drainaob  abba. — 322  square  miles  (measured  on  base  map  of  Wyoming  compiled  by 

United  States  Geological  Survey,  scale  1  to  600,000).  ' 
Rbcords  available.— May  10, 1915,  to  September  30, 1916. 
Gaob.— V^ical  staff  on  left  bank  half  a  mile  above  head  gate  of  Eden  canal,  near 

Ten  Trees;  read  by  J.  G.  Hendreschke. 
DiscHAROE  MEASUREMENTS. — Hade  by  wading  at  control. 
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ChankKi  akd  cotmtoii. — Bed  compooed  of  sand  which  may  shift.  Control  100  feet 
downstream;  permanent  during  1916.  .  Creek  overflows  banks  at  stage  of  3.7 
feet.    Stage  of  zero  flow,  1.0  foot. 

ExTKBXi  or  DiscRABOs. — Ifoximum  Stage  recoidled  during  year,  4.8  feet  at  10  a.  m. 
June  24  (discharge  not  determined);  minimum  diachaige  occurs  during  winter. 

Ice.— No  information. 

DiTBBaoNS. — ^Prior  to  December  31,  1916,  thei&  were  adjudicated  diversions  of  38 
aeoond-feet  from  Big  Sandy  Creek  above  station  and  4  second-feet  below. 

Rkottlatiok. — ^None. 

AocuRAcr. — Stage-dischaige  relation  practically  pennanent  daring  1916.  Rating 
curve  fairiy  well  defined  between  70  and  260  second-feet;  extended  above  250 
second-feet  and  may  be  considerably  in  error.  Gage  read  to  quarter-tenths  once 
daily.  DaUy  discharge  ascertained  by  applying  daily  gage  height  to  rating  table. 
Records  good  except  those  for  high  water,  which  are  roughly  ap^aoximate. 


Diteharge  meamrtTnentt  of  Big  Sandy  Creek  near  Farton,  Wyo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Hade  by- 

Tu^X. 

oharge. 

Oct.  T 

R.H.  ntt^MT :.... 

TtA. 
2.00 

3.01 

««-^s. 

Mar  2S 

do 

UO 

Aug.  S 

H.K.  Smith ..;..... 

82 

LaSiy  dikharge,  in  leoond-feet,  of  Big  Sandy  Creek  near  Farton,  Wyo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

May. 

Jons. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

146 
178 
1«7 
146 
178 

2W 
2S0 
440 
415 
415 

880 
300 
165 
315 
2S6 

340 
390 
366 
365 

480 

580 
480 
540 
580 
640 

680 
080 
665 

540 
580 

440 
380 
365 

380 
340 

315 
340 
315 
280 
378 

315 
267 
315 
267 
222 

116 
88 
83 
88 

93 

116 
83 
84 
78 
84 

88 

84 
78 
65 
63 

68 
64 

64 

64 
64 
64 
64 
64 

64 
61 
68 
55 
51 

18. 

156 
178 
178 
300 
232 

344 
367 
315 
380 
302 

378 
322 
233 
24« 
280 
815 

640 
740 
740 
680 
680 

665 

680 
540 
480 
380 

440 
480 
480 
480 
440 

344 
367 
344 
311 
300 

300 
188 
180 
146 
135 

146 

135 
156 
189 
178 
135 

57 
60 
63 
65 
67 

70 
61 
53 
43 
34 

40 
46 
S3 
67 
50 
61 

44 

2 

17 

37 

J 

18 

30 

4 

n.: .....  . 

33 

( 

30 

23 

« 

21 

33 

7 

23 

34 

8 

23 

36 

• 

34 

47 

10. 

25 

68 

11 

36 

n 

12 

27 

118 

13 

38 

28 

185 

M 

114 

U 

80 

83 

81 

NotB.— DlactHOse  loterndated  Aug.  17-30,  23-34,  36-28,  80-Sept.  1,  3-5,  7-10, 12-14, 16-18,  W-32,  34-27, 
38-10,  as  gage  was  not  read. 

MonlUyditeharge  of  Big  Sonify  Creek  near  Farton,  Wyo. ,foriheyearendingSept.SO, 1916. 


Meoth. 


Dlicbarge  in  eecand-feet. 


Maximam.  Mlnimam.     Mean. 


Run-off 
(totolln 
acre-ieet). 


«»T 

June 

liUy... 

Augnst — 

Sfptamber 

Thepeilod 


440 
740 
440 
116 
135 


146 

340 
135 
34 
33 


547 


n.8 

6a6 


16,500 
32,500 
15,500 
4,410 
3,610 


72,500 
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BLACKS  70SK  BASIN. 
BI.AOX8  MBS  aiAB  ITBIB.  WTO. 

Location.— In  Bee.  23,  T.  16  N.,  R.  115  W.,  «t  highway  bridge  4  miles  northwest  of 

Urie,  in  TJinta  County.   No  tributary  within  10  miles. 
Drainaob  asea. — ^261  square  miles  (measured  on  base  map  of  Wyoming  compiled  by 

United  SUtea  Geological  Survey,  scale  1  to  500,000). 
Records  atahable. — August  21,  1913,  to  September  30,  1916. 
Gaob. — ^Vertical  staff  on  downstream  side  of  center  pier  of  bridge;  read  by  Jos^h 

AiiiTuwin.    Datum  lowered  0.50  foot  August  19, 1915,  to  avoid  negative  readings. 
DiacBAMM  MKA8URBKSNTS. — ^Uade  from  two-qiaa  bridge  or  by  wading  at  point  100 

feet  downstream. 
Chamnbl  and  control. — ^Bed  composed  of  well-compacted  gravel.    Control  at  bdmiII 

rapids  just  below  bridge;  practically  permanent  during  1916.    Right  bank  high 

and  not  subject  to  overflow;  left  buik  subject  to  overflow  at  gage  height  about 

3  feet.    Stage  of  zero  flow,  0.3  foot. 
Extremes  op  discharqe. — M'a^imiim  stage  recorded  during  year,  2.7  feet  from  7 

p.  m.  June  11  to  7  p.  m.  June  12  (discharge  710  second-feet);  minimum  diachaige 

probably  occurred  diuing  winter. 
IcB. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Ditbrsions. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  599 

second-feet  from  Blacks  Fork,  all  above  station. 
Rbodlation  . — ^None. 
AoouRACT. — Stage-discharge   relation  practically  permanent.     Rating   curve  well 

defined  between  10  and  1,000  second-feet.    Gage  read  twice  daily,  chiefly  to 

tenths.    Daily  discharge  ascertained  by  applying  daily  gage  height  to   rating 

table.    Records  good. 

JHieharge  meamremenU  of  Black*  Fork  near  Vrie,  Wyo.,  during  the  year  ending  Sept. 

30,  1916. 

(Made  by  H.  K.  Smith.) 
Date. 


May  17.. 
Aug.  10. 
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DaSfdudteiyt,  in  tecimd-feet,  of  Blaekt  Fork  near  Urie,  Wyo.,  far  the  year  ending  Sept. 

SO,  1916. 


D.y. 

Oct. 

Not. 

lUr. 

Apr. 

itoy. 

June. 

Jnly. 

Aug. 

Sept. 

1 

W 
82 
38 

48 
51 

M 
45 

43 

18 
38 

32 

.  42 

38 

40 
45 

32 
33 
42 
40 
40 

40 
32 
32 
S3 

31 

27 
25 
23 
23 
22 
23 

32 
23 
33 
22 
22 

20 
84 

82 
82 
82 

84 
58 

48 
48 

48 

48 

48 
48 
48 
54 

■■■'iii' 
in 

155 
155 

155 
155 

155 
155 
148 

119 
124 
124 
11» 
117 

119 
108 
109 
88 
82 
48 

48 
54 
70 
88 

7» 

88 
88 
88 

OS 
7» 

88 

70 
70 
82 

79 

78 
70 
98 
88 
70 

70 
88 
109 
119 
131 

155 
155 

188 
193 
182 

m 

182 

m 

341 
268 

278 
485 
680 
510 
486 

420 

388 

182 

83 

88 

155 
208 

234 
341 
368 

341 

193 
152 
128 
117 

128 
179 
341 
396 
635 
488 

420 
430 
486 
488 

680 

580 
680 
686 
880 

880 

885 

710 
880 
880 
835 

685 
466 

420 
420 
420 

430 
420 
420 
420 
398 

295 
171 
81 
41 
23 

23 
33 
33 
33 
23 

23 
19 
14 
14 
14 

14 
14 
11 

11 
36 

25 
22 
18 
18 
17 

18 
13 
12 
10 

8 

8 
8 
8 
8 
8 
8 

8 

2 

i:::::::::::::::":^^". 

4  "::;";"i;i":"::::"! 

s, 

6 

7 

g 

(  

10 

11  

12 

U 

M 

JJ 

It 

|g 

i»::::::::::::;:::::::::::::: 

30 

Jl 

a 

3S 

M 

X 

» 

ID 

Note.— Discharge  July  17  to  Aug.  13,  astlmatad  u  stage  waa  below  fi^e. 
MonOdy  diacharge  of  Blada  Fork  near  Urie,  Wyo.,  for  At  year  ending  Sept.  SO,  1916. 


Hooth. 


Dlsebarge  in  aeeood-lMt. 

Uaxlmum. 

Minimum. 

Ifaan. 

82 

22 

37.2 

84 

20 

43.8 

193 

48 

137 

193 

48 

97.1 

660 

82 

287 

710 

23 

458 

28 

8 

IS.  5 

18 

2 

5.90 

» 

1 

2.10 

RmHifl 

(total  IB 

acre-teet). 


NefMbarl-ao. 
lfn(liU.«l.... 

jSHv::::::::: 

ImM 

July.... 

AJWit.... 

wptauibcff 


2,290 

1,740 

S,OtO 

6,780 

18400 

37,300 

963 

383 

125 


BI^CKS  TOBX  AT  QXASaZa,  WTO. 

Location.— In  oec.  29,  T.  19  N.,  R.  Ill  W.,  at  highway  bridge  in  Granger,  Sweet- 
water County;  just  below  mouth  of  Hams  Fork. 

Drainaob  area. — ^2,840  square  miles  (measured  on  base  map  of  Wyoming  compiled 
by  United  States  Geological  Survey,  scale  1  to  500,000). 

Rbcords  available. — May  16  to  August  5, 1916,  when  station  was  discontinued. 

Gaoe. — Chain  gage  on  downstream  side  of  single^pan  bridge;  read  twice  daily  by 
M.  J.  Miller. 

DncHAROB  measurbkents. — Made  from  bridge. 

Data  inadequate  for  determination  of  discharge ;  channel  blocked  by  tie  jam  dur- 
ing tdmoot  entire  period  of  records. 
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ST7BFACE  WATEB  SUPFLY,  1816,  PABT  IZ. 


DitAarge  meatunmtnU  of  Blade*  Fork  at  Ormger,  Wi/o.,  during  Aejfear  ending  8«pt.M, 

19ie. 


Drta. 

HaOaby- 

haSl 

Dig- 

CfatfglB. 

Dirt*. 

MatebT^ 

uSTt. 

IHa- 

Apr.  30 

1&7  M 

RotNTtTolkWlHW 

AX. 

I,UO 

Jnna    S 
Aii«.    > 

R.  H.  FtatdMr 

Aat. 
4.81 

*?;«o 

H.K.  ftalth 

S.01 

H.  K.  Smith 

B6 

2>a%  yogc  height,  in  feet,  ofBlaekt  Fori  at  Oranger,  Wyo.,/or  &e  pear  ending  Sept.  SO, 

1916. 


D.y. 

IU7. 

JOIM. 

July. 

Auf. 

JHJ. 

ibr. 

June. 

July. 

Aug. 

1 

4.34 
4.W 
£.49 
4.64 

4.ao 

4.70 
S.H> 
8.70 
«.30 
«.3S 

t.45 
t.55 
4.00 

e.oo 

&.70 

■■'i'os' 
S.10 
3.1s 

3.05 

Z85 
3.00 
X60 
8.00 
3.75 

X«5 
XW 
3.30 
3.10 
3.00 

l.«6 
I.S5 
MS 
.85 
.75 

16 

5.30 
5.  SO 
5.35 
5.10 
4.8S 

4.40 
4.36 
4.15 
4.15 
4.10 

3.75 
3.35 
3.00 

xas 

3.10 

1.35 

1.85 
8.35 
8.40 
2.30 

xts 

Z75 
X70 
X«0 

XOO 

xao 

XS5 
XSO 
-  XOO 
X06 
XOO 

3 

17 

3 

18 

3.50 
X30 
X46 

ISO 
104 
XSO 
XSO 
X74 

XT4 
X54 

X44 
X4t 
3.40 
XOl 

4 

13 

{ 

at 

• 

31 

7 

jj 

8 

33 

9 

31  

10 

35 

11 

35 

13 

J7 

13 

38 

14 

29 

15 

30 

31 

HENBT8  FO&K  BASIN. 

VOBX  raAX  UVWOOD,  UTAH. 


Location.— In  fee.  90,  T.  3  N.,  R.  21  E.,  at  Finch's  nmeh  3  miles  {rom  Linvood,  in 

Uinta  County  and  48  miles  south  of  Green  River,  Wyo. 
Dbainagb  arba. — ^Not  measured. 
Rboords  atailablb. — Ajwil  19  to  September  30,  1916,  when  station  was  diKon- 

tinued. 
Qaob. — ^Vertical  staff  on  left  bank  200  yards  below  obeerver's  house;  read  by  Miss 

Nora  Finch. 
D18CHABOB  kbasukbkbnts. — Made  from  footbridge  or  by  wading. 
Chamnbl  and  contbol.— Bed  composed  of  compacted  gravel.    Control  is  a  small 

rifOe  SO  feet  below  gage.    Banks  low;  subject  to  overflow  during  hig^  water. 
ExTREMBS  or  DiscHABQB. — Maximum  stage  record^  during  year,  4.1  feet  at  5  p.  m. 

May  10  (discharge,  313  second-feet);  Tninimnm  stage,  2.6  feet  for  periods  in  July 

and  September  (discharge  about  2  second -feet). 
IcB.^No  <bta. 
D1VBR810N8. — Prior  toJulyl,  1914,  there  were  adjudicated  diversions  of  84  second-feet 

from  Henrys  Fork. 
Rbottlation. — ^None. 
AociTBACT. — Stage-discharge  relation  not  permanent.    Rating  curve  well  defined 

between  30  and  250  second-feet.    Gage  read  to  tenths  twice  daily.    Daily  dis- 
charge ascertained  by  applying  daily  gage  height  to  rating  table;  ahifting-contiol 

method  used  April  19  to  May  21.    Records  good. 
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Diidlargt  mtaturtment*  o/  Henry »  Fork  near  Lmwood,  Ubik,  during  the  ff«armding  Sept. 

SO,  1916. , 


Date. 

M«d*iby- 

hei^t. 

Dto- 
ohsrge. 

Date. 

Uade  by- 

Oase 
heiiht. 

Db- 
ohsrge. 

Jon*   • 

H.  E.  Smith 

Fitl. 
3.tf 
3.80 

308 

Jiine  21 
Aug.  11 

R.  H.  Fleteber 

Feet. 
3.40 
3.M 

Sec..^,. 

R.H.FlMebar 

H.K.  Smith ;.. 

30.0 

DaOg  ^leharge,  in  teeond-feeti  of  Hemyt  Fork  near  lAnwooi,  JJUih,  far  the  year  ending 

Sept.  SO,  1916. 


D»y. 

Apr. 

May. 

June, 

July. 

Aug. 

Sept. 

Day.. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

97 
88 

lot 

97 
108 

138 
181 
213 
226 
382 

282 
238 
190 
174 
137 

181 
207 
144 
123 
133 

330 
181 
IM 
168 
207 

230 
194 
144 
144 
144 

•     43 
30 
SO 
30 
30 

19 
10 
10 

10 
10 

10 
10 
10 
10 
10 

33 
33 
33 
»7 
33 

61 

a 

33 

33 

33 
83 
33 
21 
37 

12 
13 

8 

4 
4 

4 

4 
4 
4 
4 

8 
13 
12 
13 
» 

16 

13S 
113 
101 
80 
79 

86 
66 
84 
75 
60 

58 
66 
58 
93 
133 
168 

123 
133 
123 
113 
113 

112 
112 
93 
75 
58 

58 
66 
58 
58 
48 

10 
10 
10 
10 
3 

2 
2 
2 
2 
10 

14 

19 

36 

138 

U 
33 

33 
38 
33 
33 
21 

21 
21 
21 
16 
12 

12 
13 
8 
16 
13 
13 

13 

17.... 

13 

18   ... 

13 

19.... 
2D.... 

31.... 
22.... 
83.... 
K.... 
25.... 

36.... 
27.... 
38.... 
39.... 
30.... 
31 

3fr 
39 

33 
46 
39 
39 
M 

M 

S4 
M 

70 
106 

13 

13 

10 

11 

13 

U 

13 

II 

13 

H 

16 

U 

21 

Jfontftfy  dieeharge  of  Henry i  Fork  near  Linwood,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

DlKhaige  In  ucand-het. 

RiinH)fl 
(total  in 
acre-ieet). 

Uaxlmum. 

Mlwlmiitn 

Mean. 

AiaO  19-30 

106 
382 
220 
138 
97 
31 

S3 
68 

43 
2 

8 

4 

5X2 

138 

130 
31.6 
19.9 
9.1 

1,340 

^'r!::                              : 

7,870 

jSbI":;::::::":::";::;:::::::::::::::::"". :::...:.. 

7,740 

Joly 

1,330 

1840 
641 

Septembtf 

Tbepartod „ 

30,600 

YAMPA  BIVBKBASm. 
TAXPA  KlVZa  XXAX  XATBBIX,  OOLO. 

Location.— In  tec.  2,  T.  6  N.,  B.  96  W.,  on  highway  bridge  8  milea  east  of  Maybell,  in 
Mofiat  County.    Neaieat  tributary,  Lay  Oeek,-entei8  about  a  mile  above. 

Dbainaob  akba.— 4,410  Mpiara  milea  (measured  on  map  iasued  by  General  Land 
Office). 

Rbcords  ATAII.ABU.— April  25  t»  September  30,  1916.  From  April  17,  1904  to 
October  31, 1906  and  June  12, 1910  to  November  30, 1912,  a  station  was  main- 
tained at  Thomburg  bridge  9  miles  below  Maybell. 

Gagb. — Chaiii  am  upstream  side  of  bridge,  65  feet  from  west  abutment;  read  by  Dr. 
L.  B.  ^(Vheeler. 

DncHAROB  icxAstnninnraB.— Made  from  two-span  highway  bridge. 

Chajtnki.  aits  control.— Bed  composed  of  small  boulders  and  gravel.  Contnd  not 
well  defined;  probably  permanent.    Banks  high;  not  likely  to  be  overflowed. 
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SUBFACE  WATER  SUPPLY,  1916,  PAKI  EC 


EzTRCitES  ov  BUCHABOE. — Maxiinum  stage  Kcorded  during  period,  6.9  feet  at 
6  p.  m.,  May  11  (diachaige,  11,700  eecond-feet);  miniiniiTn  stage  recorded,  0.35 
foot  at  10  a.  m.,  Sept«uber  7  (diachaige,  329  secMid-feet). 

IcB. — Stage-diachaige  relation  Berionaly  afiected  by  ice;  obeervadons  discontinued 
during  winter. 

DrvBBSiOMS. — ^There  aie  court  decrees  for  diversion  of  618  second-feet  from  Yampa 
River  above  station  and  82  second-feet  below. 

ReouIiAtion. — ^None. 

AocnsACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  between  150  and  12,000  second-feet.  Gage  read  to  quarter-tenths  twice 
daily.  Discharge  determined  by  applying  mean  daily  gage  height  to  rating 
^  table.    Records  excellent. 

Ditdiarge  meanuremenU  of  Yampa  River  near  MaybeU,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Ifadeby- 

^. 

Dte- 
obarge. 

Date. 

Ibdabr- 

Oice 
bel^t. 

Db- 
chaiga. 

Apr.  M 

lUy     8 

Jon*  19 

24 

do 

do 

rollaosbee  and  B«i- 
mdluiifli 

Ft*. 
S.SI 
6.13 
4.78 

&3S 

«,7fiO 
«,440 

3,710 

Aug.    9 
Sept.  29 

C.  C.  Bacmalbalah 

d» 

Ttet. 
L38 
.40 

Ao-itt. 

1,090 

354 

Daily  dueharge,  in,  leami-ftet,  of  Tampa  River  near  MaybeU,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


dt. 

Apr. 

KaT. 

lisa. 

July. 

Aug. 

Sept 

Day. 

Apr. 

ibr. 

ruM. 

/nljr* 

Aug. 

8«pt. 

I 

5,830 
4,380 
4,380 
8,800 
4,380 

8,840 
7430 
9,390 
10,400 

11,800 
9,910 
8,370 
8,130 
8,730 

7,190 
7,t» 
8,900 
8,730 
7,190 

7,890 
8,980 
6,630 
5630 
5,U0 

5,710 
6,960 
6,960 
6,960 
7,430 

2,960 
3,810 
3,660 
2.380 
3,000 

1,880 
1,760 
1,050 
1,690 
1,660 

1,680 
i;640 
1,430 
1,180 
1,050 

815 
704 
740 
704 
740 

800 
1.010 

970 
800 

800 
815 
778 
863 
1,060 

481 
479 
402 
866 
839 

384 

384 
366 
366 

437 

853 
668 

600 
485 
3S4 

16 

5,400 
4  360 
3,980 
3,630 
1,980 

5,180 
6,800 
6.380 
5,180 
5,180 

6,080 
5,630 
6,180 

iloao 

6,500 

6.800 

6.060 

6,380 

5.840 
6,180 
4,360 
3,830 
S;380 

S.630 
3.630 
8,380 
3.380 
3,380 

970 
800 
890 
800 
853 

740 
668 
634 
600 
668 

668 
668 

600 
600 

m 

704 

880 
740 
088 
740 
600 

638 
488 
471 
449 
419 

407 
384 
862 
879 
403 
479 

367 

3 

17 

87V 

8 

18 

384 

4 

19 

37V 

5 

30 

383 

« 

21 

350 

7 

23 

883 

8 

38 

84S 

9 

24 

3,980 
4,988 

t,«n 

1900 
7,890 
8,610 
8,870 

888 

10. 

35 

803 

U 

38 

867 

U 

27 

403 

13 

88. 

883 

M 

IB 

358 

15 

30 

850 

31 

Hon.— DiacliaiiBlnttrpolated  Apr.  25-36,  June  19, 34,  and  Sept.  35. 

Monthly  diicharge  of  Tampa  River  near  MaybeU,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Koath. 


Dkobaise  la  Moond-feet. 


Run-off 
(total  in 
aore-iMt). 


^ 


34-80. 


Jnne 

July 

Angost 

8qptemb«r. 


8,610 
11,500 
7,800 
3,960 
1,140 
88S 


8,980 

8,630 

8,280 

668 

863 


6,680 
6,340 
£,780 
1,380 
880 
4U 


Iheptriod.. 


90,800 
890,000 
843,000 
79,300 
48,400 
14,800 


•73,080 
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uvsar  OBZZK  at  savbkt,  wto. 

Location.— About  in  sec.  8,  T.  12  N.,  R.  89  W.,  half  a  mile  east  of  Savery  in  Oarbon 
Oounty.    No  tributary  between  station  and  mouth,  IJ  milea  below. 

Dkainaob  AJiEA. — 354  square  miles  (measured  on  base  map  of  Wyoming  cbmpiled  by 
United  Stotes  Gelogical  Survey,  scale,  1  to  500,000). 

Records  ataoable. — ^May  1, 1915,  to  Septembw  30, 1916. 

DiTEBsioNS. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  63 
tecond-feet  from  8a,veiy  Greek.      , 

Reqdlation. — None. 

GoorsBAnoM. — Complete  records  fumidied  by  State  engineer  of  Colorado. 

Duehtrge  mttuuremenU  of  Savery  Crttk  at  Savery,  Wyo.,  during  the  year  ending  Sept.  30, 

1916. 


[Had*  by  C.  C.  Bezmalhaloh.1 

Date. 

0am 
bcil^it. 

DIs- 
diaift. 

Date. 

0am 
hel^it. 

Dis- 
obarge. 

An.SO. 

FM. 
1.41 
1.60 
.M 

8m.-ft. 
288 
860 
188 

JUI79 

rut. 

-.20 

.27 

-.12 

18.0 

^12::::;......:::::::::::: 

Auk.  10 

48.0 

JOIMlO 

8n>t.l8 

17.0 

Dmiy  diieharge,  in  ieeond/eet,  0/ Savery  Creek  at  Savery,  Wyo. ,  for  the  year  ending  Seja.  SO, 

1916. 


D»y. 

Oct. 

Nov. 

Dee. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

10 
10 
10 
10 
10 

10 
15 
15 
15 
15 

15 
15 

27 
89 
80 

30 
83 

15 
27 
15 

• 

10 
15 

IS 
15 

15 
10 
21 
10 
10 
15 

15 
16 
15 
15 

15 

15 

15 
37 
37 
27 

27 
30 
30 
30 
SO 

89 
89 
88 

u 

83 
S3 
30 
33 
39 

46 
46 
46 
46 
40 

62 
52 
46 
48 

66 

68 

66 
66 

66 

66 

66 
66 
66 

ISO 
ISO 
139 
ISO 
139 

189 
129 
110 
129 
183 

336 
376 
376 
342 
342 

3S9 
369 
429 
412 
376 

280 
810 
412 
601 
606 

818 
806 
806 
793 
696 

696 
6S0 
696 
743 
703 

768 
660 
562 
482 
446 

429 
894 
326 
2S0 
260 

236 
208 
196 
183 
160 

482 
413 
376 
310 
296 

290 
235 
208 
208 
208 
235 

264 
2S0 

222 

208 
208 

183 
183 
183 
183 
183 

172 
172 
160 
160 
139 

129 
119 
110 
100 
92 

83 
83 
83 
68 
68 

68 
64 
48 
48 

48 

36 
19 
19 
16 
13 

9 
11 
13 
19 
19 

19 
19 
13 
16 
19 

IS 
19 
13 
11 
11 

9 
13 
7 
6 
3 

3 
5 
7 
11 
U 
22 

25 
9 
9 

11 

11 

9 
13 
16 
22 
25 

19 
16 
13 
16 
19 

25 
23 
23 
22 
19 

16 
13 
19 
13 
19 

25 
25 
19 
22 
19 
19 

16 

1 

IS 

J. 

11 

4 

11 

( 

13 

L 

16 

7 

16 

«. 

19 

t 

26 

M. 

22 

11 

19 

11 

16 

It. 

'  16 

U 

11 

14. 

11 

U 

17 

18 

11 

13 

19 

280 
264 

250 
236 
222 
223 

196 

183 
196 
208 
196 
ISO 
110 

16 

».— . 

19 
16 

M 

B. 

13 

B 

13 

M 

16 

B 

13 

B 

19 

V 

16 

B. 

IS 

B. 

13 

Bl 

IS 

a 

83887*— 1»—W8P  439- 
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MonMy  ditehargt  of  Sctvern  Creek  at  Smery,  Wyo.,/or  the  year  ending  Sept.  SO,  1916 


Uonth. 

Dtoehaise  in  aecoid-iMt. 

BmKia 
(touiin 

M«T<mnni 

ifflfitTTnttn. 

UMn. 

Oetobtr 

3B 
M 
«S 

aM 

8B6 

m 
aM 

25 

2i 
2S 

s 

16 

M 

110 

110 

too 

48 
8 

« 
• 

17.0 
81.8 
fit.  5 

aoe 

377 

388 

US 
U.8 
17.8 
U.0 

l.OSO 

Novambtr 

18M 

Dtetmbar  1-lS .'. 

i.sao 

Ifarnh  It-j)l . 

6,310 

Amll 

0.408 

ii^:;:;;.v;;;;:;::::::::::::::;;;:::::::::;::;:;;;;:;:: 

M,(00 

Juii* 

8:<ao 

jiiiy 

ns 

1,080 

H«trt«iiber 

' 

KVSDT  OBBK  nAX  BAOGC^  WTO. 

Location. — About  in  sec.  33,  T.  13  N.,  R.  91 W.,  at  highway  bridge  1^  miles  northeast 

of  Baggs,  in  Carbon  County.    No  tributary  between  station  and  mouth,  a  mile 

below. 
Drainaoe  area. — 904  square  miles  (measured  on  base  map  of  Wyoming  compiled  by 

United  States  Geological  Survey,  scale  1  to  500,000). 
Records  available. — May  4,  1915,  to  August  10,  1916. 

Gaoe. — Chain  on  upstream  side  of  single-span  bridge;  read  by  Mrs.  A.  Blackmore. 
DiBCHAROE  measurements. — ^Mado  from  bridge  or  by  wading. 
Channel  and  control. — Bed  composed  of  sand  and  mud;    will  probably  shift. 

Bank)  subject  to  overflow  during  extremely  high  water.    Control  shifting. 
Ice. — No  information;  observations  discontinued  during  winter. 
Diversions. — Prior  to  December  31, 1916,  there  were  adjudicated  diversions  of  3  aec- 

ond-feet  from  Muddy  Creek  above  station. 
Regulation  . — None. 
Cooperation. — Complete  records  furnished  by  State  engineer  of  Colorado. 

Dieeharge  meaturementi  of  Muddy  Creek  near  Baggt,  Wyo.,  during  the  year  ending  Sept 

SO,  1916. 


[MadebyC.C. 

Hatmalhalch.l 

Date. 

he^. 

Dis- 
diarge. 

Date. 

he^. 

Dto- 
abarge. 

Apr.l4 

Feet. 
8.39 
X75 
.88 

Sec..^. 
7« 

ao.6 

July  4 

Feet. 
0.30 
3.48 
.18 

Sec.-fi. 
8.8 

May  11 

Atu.  10 

78 

JniMS 

Sept. 17 

2.4 
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Lailf  diteharge,  in  *eeond-/e«t,  of  Muddy  Credi  near  Baggs,  Wyo.,  for  the  year  ending  Sept. 

30,  1916. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

Jtin*. 

July. 

Aug. 

1        .                

44 

40 
58 
67 

77 

87 
99 
102 

87 
84 

72 
.58 
54 
62 
46 

54 

60 
96 
102 
122 

122 
90 
1S9 
159 
139 

77 
9« 
93 
122 
179 
122 

90 

77 
56 
58 
32 

15 
12 
12 
13 
10 

6.5 
5.8 
6.5 
5.8 
3.5 

4.2 
4.2 
3.0 

.8 
.0 

.0 
.0 
0 
.0 
.0 

.0 
.0 
.0 

.n 

.0 



314 
327 
381 
375 
356 

369 
381 
399 
375 
372 

287 
183 
146 
1.57 
157 

148 
140 
105 
99 
92 
92 

83 
64 

62 
61 
54 

52 
44 

46 
50 
52 

52 
48 
49 
59 
69 

80 
80 
78 
74 
76 

80 
87 
85 
85 
76 

74 
73 
82 
SO 
76 



78 
76 
73 
71 

78 

76 
74 
73 
74 
80 

82 
85 
87 
76 
71 

68 
59 
44 
101 
354 

312 
297 
254 
249 
236 

216 
202 
193 
105 
92 
83 

66 
61 
44 
40 
32 

22 
16 
15 
10 
6.0 

6.0 
3.0 
2.5 
l.t) 
1.5 

1.0 
1.5 
.8 
1.0 
1.0 

2.0 

l.S 

1.0 

.8 

.5 

.2 
.2 
.2 
.2 
.2 

0.2 
.0 
.0 
.2 

1.0 

1.0 

1.0 

.8 

.5 

1.0 

1.0 
.8 
.5 
.5 

1.0 

1.0 
1.0 
1.0 

.8 
.8 

.5 

.8 

.5 

1.0 

1.0 

1.0 

1.0 

.5 

.5 

1.0 

.5 

40 

2. 

50 

J. 

78 

4. 

106 

5 

396 

6 

270 

7 

220 

« 

224 

9.                                   

412 

10 

99 

U 

12 

13 

14 

IS 

16 

18 

20 

21 

23 

24 

25 

26 

27.... 

28 

29 

30 

31 

UontMy  dUcharge  of  Muddy  Creek  near  Baggs,  Wyo.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  ia  second-fcet. 

Sun-off 
(total ia 
aoa-lMt). 

Majdmuni. 

liinimum. 

Mean. 

Oetote 

1T» 

90 
3W 

87 
3M 

aa 

1.0 
413 

40 
.0 

«3 

44 

44 
.2 
.0 

40 

W.9 

13.8 
250 

67.7 
13« 

11.3 
.73 
190 

5,580 
831 

NovwitMr 

IbiAU-n 

10,400 

AnU 

4,030 

7,990 

C73 

«S!.,...    1           ■ 

S^": ::;:::::::::::::::::;:::: :;: 

Ji*r 

44.3 

Aofostl-IO 

1,130 
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SrTEFACE  WATER  SUPPLY,  1M.6,  PART  IX. 


ASHLBT  OKBBK  BASIN. 

ABHIXr  OSXBK  HXAK  YMMKAL,  XTTAH. 

Location. — In  sec.  1,  T.  3  S.,  R.  20  E.,  about  one-fourth  mile  above  head  of  power 
canal  of  Vernal  Milling  &  Lig^t  Co.,  about  3}  miles  above  mouth  of  Dry  Fork, 
and  12  miles  northwest  of  Vernal,  ITinta  County. 

Dbainaoe  area. — 101  square  miles. 

Rbcords  available. — June  6,  1914,  to  September  30,  1916.  Prom  October  8,  1911, 
to  June  5,  1914,  fragmentary  records  were  obtained  at  the  power  plant,  the  total 
flow  of  the  creek  being  determined  by  including  the  discharge  from  the  tailrace. 
Records  are  also  available  for  a  point  below  the  mouth  of  Dry  Fork  from  March 
15. 1900,  to  December  31, 1904. 

Gaob. — Lietz  water'«tage  recorder  on  the  right  bank  about  400  yards  above  diversion 
dam;  installed  April  15,  1915,  at  same  site  as  vertical  staff  gage  from  which  frag- 
mentary records  had  been  obtained  since  June  6,  1914.  From  October  8,  1911, 
to  June  5,  1914,  records  were  obtained  at  the  power  plant;  until  June  28,  1913, 
from  a  gage  below  the  tailrace,  and  after  June  28  from  a  gage  above  the  taUrace. 
While  the  gage  above  the  tailrace  was  in  use  supplementary  readings  in  the 
tailrace  were  taken  and  the  flow  added  to  obtain  the  total  of  the  creek.  The 
gage  used  from  March  15,  1900,  to  December  31,  1904,  was  at  F.  Marett's  ranch 
about  5  miles  downstream,  and  below  Dry  Fork.  This  gage  was  a  vertical  staS 
on  the  right  bank  at  the  wagon  bridge. 

DiscHABOB  MEASUREMENTS. — Made  from  cable  about  75  feet  upstream  from  gage  or 
by  wading. 

Channel  and  control. — Bed  steep  and  rough.  Control  apparently  fairly  pierma- 
nent  at  present  site. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  the  year,  4.44  feet  at  7 
p.  m.  May  8  (discharge  820  second-feet);  minimum  stage  1.38  feet  for  a  few  days 
during  February  and  March  (discharge  33  second-feet). 

1911-1916:  Maximum  discharge  recorded,  1,350  second-feet  May  23,  1914; 
tninimiim  discharge  recorded  30  second-feet  March  2, 1912,  first  15  days  of  January, 
1914,  and  during  March,  1915. 

IcB. — Stage-discharge  relation  apparently  not  seriously  aSected  by  ice. 

Diveksigns. — Above  all  diversions. 

Reoulation  . — None. 

AoccRAcy. — Stage-discharge  relation  permanent  during  year.  Rating  curve  &urly 
well  defined  from  30  to  400  second-feet.  Water^stage  recorder  out  of  commission 
several  times  during  year  but  stage  during  these  periods  was  fairly  steady.  Rec- 
ords good  except  those  for  February  and  March,  which  are  only  fair. 

Ditcharge  mtaturemenU  of  AthUg   Creek  near  Vernal,   Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

Oase 
h«l2it. 

Dis- 
charge. 

Date. 

Made  by— 

heij^t. 

Db- 
oharge. 

Oct.   80 

FM. 
l.M 
1.43 

as.  4 

Hay  28 

39 

W.  E.  DtcUosoo 

do 

Fttt. 
3.84 
3.86 

««-4 

Jsn.   IS 

348 
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DaUy  di$duoye,  in  $eeond-/eet,  of  AAUy  Creek  tuar  Vernal,  Utah,  far  the  year  ending 

Sept.  SO,  1916. 


Diy. 

Oct. 

Not. 

Sec. 

Jan. 

r«b. 

Vv. 

Apr. 

V«y. 

June. 

July. 

Aug. 

B<vt. 

1 

S3 
S3 
SI 
SI 
SI 

S3 
SI 
SI 
8t 
84 

84 
84 
8t 
84 
83 

80 
80 
83 

84 
83 

83 
80 
80 
80 
74 

74 
70 
70 

as 
«s 
«s 

«8 
«8 
68 
68 
67 

67 
67 
60 
64 
63 

SB 
67 
S7 
S7 
67 

67 
67 
67 
66 
64 

64 
64 
63 
61 

48 

48 
48 
48 
48 
48 

48 

60 
60 
48 
46 

46 
46 
46 
44 
44 

45 
46 
45 
45 
45 

45 
45 
45 

45 
46 

46 
45 
44 
44 
43 

43 
43 
42 
42 
40 
40 

40 
40 
40 
40 

40 

3S 
3S 
3S 
3» 

as 

as 
as 
as 
as 
as 

as 
as 
as 
as 
as 

as 
as 
as 

38 

as 

38 
88 
38 
36 

36 
36 

36 
36 
36 
36 
36 

36 
36 
35 
35 
35 

36 
83 
33 

...... 

36 
42 
SO 

61 
61 
63 
51 
51 

61 
61 
63 
48 
51 

81 
61 
51 
51 
61 
51 

48 
SO 
SO 
48 
48 

4« 
46 
44 

46 

48 

61 
64 

67 
61 
61 

67 
88 
102 
102 
18 

18 
106 
US 
174 

aos 

261 
301 
381 
814 
261 

227 
227 
227 
301 
381 

480 
625 
S70 
565 
686 

640 
4S6 
381 
SS4 
27« 

363 
37« 
263 
314 
368 

306 
423 
381 
340 
288 

276 
301 
340 
381 
460 
466 

381 
327 
840 

as6 

468 

400 
368 

381 
423 
306 

340 
327 
327 
288 
376 

276 
364 
261 
361 
227 

216 
200 
ISl 
183 
174 

163 
16B 
167 
163 
147 

143 
141 
135 
133 
131 

127 
125 
12S 
123 
133 

131 

lis 

116 
114 
118 

110 

112 
110 
106 
104 

102 
100 
S8 
97 
95 

96 
96 
96 
96 
95 
97 

113 
100 

98 
100 

96 

104 
96 
91 
91 
86 

86 
84 
84 
108 
88 

84 

84 
82 

81 
81 

80 
79 
78 
77 
7« 

75 
74 
73 
72 
71 
70 

70 

I 

flS 

t 

69 

4 

69 

{ 

67 

( 

66 

7 

66 

8 

66 

1 

64 

10 

64 

11 

64 

a 

64 

IS. 

64 

M 

63 

u 

61 

16 

59 

17 

57 

57 

M 

67 

30 

56 

n 

64 

n 

66 

66 

34 

64 

3t 

64 

31 

64 

»::::::::::::.: 

64 

38 

64 

a 

63 

61 

u 

Nora— DtaehsrKsintcrpalsted  Oct.  28 to  Not.  7,  Ian.  11-15, 23,  and  Kan.  31  to  Sept.  2  when ncordiiK 
fg»  was  not  operating,    uiacharge  Feb.  14  to  Mar.  11  estimated  at  33  second-feet. 

McnMy  di$ehargt  of  AihUy  Creek  near  Vernal,  Utah, /or  the  year  eTtding  Sept.  SO,  1916. 


Month. 

Discharge  in  sceond-teet. 

Run-off 
(total  in 
acre-teet). 

Maximum. 

Minimum. 

Mean. 

October 

93 

68 

60 

40 

36 

63 

381 

685 

452 

143 

112 

TO 

69 

48 
40 
35 

82.4 
67.8 
44.7 
38.5 
84.0 
43.3 

114 

376 

281 

114 
85.8 
60.3 

5,070 
3,440 
2,750 
2  370 

December 

March..; 

2,660 

April 

44 

227 
147 
95 
70 
51 

6,780 
23,100 
16,700 
7,010 
5  280 

16?;..;.:: ;::;;:   :;;     :             ; 

July 

September 

3,590 

The  year 

685 

111 

80,700 
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STJRFACB  WATER  SUPPLY,  1»16,  PAST  IX. 


DUGHBBNX  BIVBK  BASIN. 

DVOHBSR  BlVXa  AT  XTTOV,  T7TAH. 

Location.— la  the  NW.  i  aec.  25,  T.  3  8.,  R.  2  W.,  Uinta  special  base  and  meri- 
dian, at  hig}iway  bridge  at  Myton,  Ducheene  County,  S  miles  below  iiiouth  of 
Lake  Fwk  and  15  miles  above  mouth  of  Uinta  River. 

Dbaikaoe  a&ea. — ^2,760  square  miles. 

Records  avaiiabu.— October  26,  1899,  to  November  30,  1910;  July  26,  1011,  to 
September  30,  1916. 

Gaob. — Chain  gage  on  upstieam  rail  near  the  left  end  of  steel  high'^'ay  bridge;  installed 
August  6,  1910,  at  a  new  datum;  readings  about  2.7  feet  lower  than  those  on  old 
gage;  read  by  Abe  Smith.  From  October  28,  1899,  to  June  6, 1909,  a  chain  gage 
was  used  at  an  old  wooden  bridge  about  half  a  mile  below  present  site.  June  6, 
1909,  the  river  cut  a  new  channel  and  a  new  chain  gage  was  installed  July  9, 
1909,  about  a  quarter  of  a  mile  upstream  and  at  a  different  datum.  August  9, 
1909,  this  gage  was  replaced  by  another  diain  gage  about  100  feet  downstream 
on  right  bank  but  at  same  datum. 

DiscHABOB  XKASiTREMENTS. — Made  &om  the  highway  bridge  or  by  wading  about  100 
feet  below  the  bridge. 

Channel  and  contbol. — Stream  bed  of  coarse  gravel;  banks  comparatively  low 
but  not  likely  to  be  overflowed,  although  they  are  subject  to  erosion  during  high 
water.  Current  comparatively  swift  and  makes  an  angle  with  the  bridge  at  low 
stages.  Control  probably  a  gravel  bar  at  the  ford  100  or  200  feet  below  the  gage; 
apparently  fairly  pamanent. 

Extremes  of  discbaroe. — ^tfaximum  stage  recorded  during  year,  6.70  feet  at  3.50 
p.  m.  June  11  (discharge  4,560  aecond-feet);  minimum  stage  1.60  feet  for  several 
days  in  August  and  September  (dischaige  200  second-feet). 

1899-1916.  MaTiimim  discharge  recorded,  9,560  second-feet  July  6,  1907;  mini- 
mum dischaige  recorded,  lOJ  second-feet  August  28  to  September  1,  1915. 

IcK. — ^River  generally  frozen  more  or  lees  completely  over  from  middle  of  December 
to  middle  of  March.  Determinations  of  mean  flow  are  based  on  two  current  meter 
measurements  and  study  of  weather  records. 

DTTERaioNB. — ^Much  of  the  low-water  flow  of  the  river  and  its  tributaries  is  diverted 
for  irrigation  above  the  station. 

RxQiTLATiON. — ^Annual  run-off  is  affected  by  sttHrage  ia  the  United  States  Reclama- 
tion Service  dam  on  Strawberry  River,  one  of  the  main  tributaries. 

AccuRACT. — Stage-discharge  relation  permanent  except  during  winter.  Rating  curve 
fairly  well  defined.  Gage  read  twice  daily.  Daily  discharge  ascertained  by  ap- 
plying daily  gage  height  to  rating  table.  Open-water  records  good ;  wintw  records 
roughly  approximate. 

Diicharge  meatwemtnt*  of  Duckeme  River  at  Myton,  Utah,  during  the  year  ending  Sept. 

30,  1016. 


Date. 

Ibftobr- 

0am 

Dto- 
charge. 

Date. 

Ibdoby- 

a 

Dla- 
efaacse. 

Mot.   6 

L.  W.  JordAn  ......... 

1.87 
3.U 
X84 

3SS 

43S 

Mar  as 

Juno    6 
Au(.  37 

W.  B.  DlaUiiaoo 

do 

S.10 
C.S8 

l.tfO 

Jan.   Ma 

Lynn  Crendall 

4.&S0 

""     » 

do 

E.  8.  Borgqolttc 

ao 

•  Blvar  troxan  over  tor  tvo-thlrds  of  Its  width  at  faga  and  at  oontrol.  Floatisg  mush  loa. 
>  FRiaan  over  ezoapt  for  35  (aat  in  mld-chanaaL 
<  FadanJ  oourt  waUroommlwIonar. 
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Daify  duAarge,  tn  leeond-feet,  of  Dudiane  River  at  Mj/ton,  Utah,  for  Ike  year  ending 

Sept.  SO,  1916. 


D«r. 

Oct. 

Nov. 

Deo. 

Jm. 

Mat. 

Apr. 

May. 

Jams. 

Tuly. 

Aug. 

Sept. 

1 

«35 

710 
070 
800 
i» 

«» 
MO 

SCO 
470 
410 

385 
440 
440 
fiOO 

MO 

630 
440 
440 
470 
440 

440 
440 
440 
440 
410 

410 
410 
385 
385 
385 
335 

335 
335 

SIO 
3K 
385 

»5 
440 
(00 

470 
530 

310 
18S 
385 

sao 

<10 

385 

345 
385 
386 

410 

410 
470 
440 
440 

sto 

386 

410 
386 

335 
410 

410 
410 
385 
885 

440 

440 
440 
440 
440 
886 

186 

380 
335 
385 
385 

335 
380 
285 
286 
386 

310 
386 

too 

600 
386 

335 
386 
385 

336 
335 

335 

<70 
710 
735 
750 
750 

070 
636 
030 
630 
0*5 

865 

866 
910 
870 
886 

970 
l.OM 
1,130 
1,160 
1,080 

1,010 
•66 
1,010 
1,086 
1,320 

1,430 
1,700 
1,830 
2,206 
2,135 



1,900 
1,700 
1,800 
1950 
3,325 

3,530 
3,900 
8  180 
3330 
8,645 

3,395 
2,900 
2,705 
2,630 
2,206 

2,060 
1  800 
1,650 
1,860 
1,600 

1,836 
1,800 
1,860 
1,800 
1,580 

1,430 
1,430 
1,485 
1,880 
3,245 
3,946 

8,380 
3,000 
3,705 
3,280 
8.O40 

4,285 
4,110 
S860 
4,106 
4,470 

4,565 
3,780 
3,545 
3,700 
3,630 

3,470 
3395 
3,970 
3,836 
3,640 

3,280 
1880 
1,800 
1,430 
1,316 

1,295 
1,140 
1,395 
1.150 
1,130 

906 

055 
9W 
866 

790 

750 
870 
650 
870 
735 

670 
580 
560 
530 
516 

830 
580 
635 
630 
450 

430 
430 
430 
386 

386 

470 
810 
710 
710 
660 
650 

500 
500 
630 
566 

065 

806 
870 
910 
790 
666 

600 

440 
490 
470 
615 

440 
395 
410 
335 
380 

810 
296 
810 
2S0 
240 

200 

280 
240 
280 
275 
250 

340 

2 

310 

S 

220 

4 

200 

5 

230 

e, 

240 

7 

235 

8. 

300 

9 

335 

10 

360 

11 

386 

B 

350 

U 

380 

14 

355 

385 

15. 

380 

M 

— 4Jj- 

1,040 
i;i30 
1,315 
1,315 
1,316 

1,410 
1,316 
1176 
1,U0 

no 

790 
790 
790 
830 
790 
710 

380 

260 

U 

275 

280 

10 

240 

Jl 

360 

285 

a 

336 

380 

B 

380 

K 

336 

33S 

» 

386 

336 

» 

336 

NoTB.— DbchusB  cstlmmtod  bcesuac  ol  Ice  u  loUom:    Jan.  1-31,  370  aaoond-feet;  Feb.  1-28, 400  aeo- 
cfBd-Ceet;  Mar.  1-1^  TOO  accond-ieet. 

UonMy  diteharge  of  Duchetne  River  at  Ifyton,  Utah,  for  the  year  ending  Sept.  SO,  1919, 


IConth. 

Dlacharge  In  Becond-ieet. 

Run-ofl 

(total  In 

acre-iset). 

Mazlmuni. 

inwrimllm. 

Mean. 

October. 

710 
530 
500 

336 

280 
286 

471 

373 

877 

370 

400 

879 

1,040 

3,150 

2,870 

627 

459 

280 

29,000 

33,300 

moMDlxr 

33,100 

Yenuery 

33,800 

PehrwT 

23,000 

Mmh... 

54,000 

Anil 

3,200 
3.540 

4,560 
905 
955 
860 

«» 
1.430 
1,130 
385 
200 
200 

61,900 

Mv---"""-"-""---'"-""---."----.-"--" 

132,000 

171,000 

July 

38,800 

Ainat 

18,200 

Smrtanbtr 

16,000 

The  year 

4,580 

300 

857 

832,000 
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SUBPACl  VAT&It  dtnKliir,  i9i6,  fAfiT  IX. 


STSAWBIBXT  BIVX&  AT  SVCEX8HX,i  UTAH. 

Location. — In  sec.  2,  T.  4  S.,  R.  5  W.,  Uinta  special  base  and  meridian,  at  Winalow's 
ranch,  about  a  mile  west  of  post  office  at  Duchesne,  Duchesne  County,  half  a 
mile  above  mouth  of  Indian  Canyon  a  small  tributary  entering  ftom  the  south, 
and  1)  miles  above  confluence  of  Strawberry  River  with  the  Duchesne. 

Dbainaob  abba.— 1,040  square  miles. 

Rbcords  availablk.— June  10, 1908,  to  November  30, 1910,  and  March  16, 1914,  to 
September  30, 1916. 

Gagb. — Inclined  staff  installed  April  12,  1914,  on  right  bank,  about  60  feet  below 
footbridge  at  Winslow's  house;  gage  datum  lowered  1  foot  November  5,  1915; 
read  by  E.  S.  Winslow.  Chain  gage  at  approximately  same  site,  but  different 
datum  was  used  190S-1910.  A  staff  gage  at  the  county  bridge  about  a  mile  below 
was  used  from  March  16  to  April  11, 1914. 

DiscHAsoE  MBA8URBMBNTB. — ^Mado  from  cable  just  below  footbridge  or  by  wading. 

Channbl  and  control. — Banks  comparatively  low;  covered  with  underbrush;  left 
bank  subject  to  overflow  at  very  high  stages.  Control  is  gravel  bar;  apparently 
fairly  permanent.    Stage  of  aero  flow,  about  —1.0  foot. 

EzTBBKEs  OP  dischabob. — Maximum  stage  recorded  during  year,  6.12  feet  at  7  a.  m. 
May  10  (discharge,  1,700  second-feet) ;  minimum  stage  recorded  0.88  foot  October 
31  (discharge,  78  second-feet).  Flow  of  60  second-feet  or  less  probably  occurred 
tnJanuaiy. 

1908-1916:  Maximum  discharge  recorded,  1,860  second-feet  April22,1910;min- 
imum  discharge,  30  second-feet  November  20,  1914.  Records  obtained  prior  to 
1914  for  incomplete  years  only. 

IcB. — StagOtdiacharge  relation  generally  affected  by  ice  from  December  to  March. 
Elstimatea  of  winter  flow  based  on  discharge  measurements  and  study  of  weather 
records. 

Diversions. — ^Water  stored  in  Strawberry  Valley  reservoir  (capttcity,  260,000  acre* 
feet),  about  40  miles  above  station,  is  diverted  by  means  of  a  tunnel  to  the  Span- 
ish Fork  drainage  basin.  Some  water  is  also  diverted  from  the  upper  end  of 
Strawberry  Valley  to  the  basin  of  Prove  River. 

Rboulation.— Since  1912  flow  of  river  has  been  affected  by  operation  of  Strawberry 
Valley  reservoir. 

AocuRACY. — Stage-discharge  relation  shifted,  presumably  during  spring  high  water; 
affected  by  ice  December  13  to  March  16.  Rating  curves  fairly  well  deflned  be- 
tween 60  and  1,200  second-feet.  Gage  read  to  hundredths  twice  daily;  readings 
on  supplementary  g^age  used  in  obtaining  daily  mean  July  24,  28,  and  August  4, 
on  account  of  storms.  Dischaige  ascertained  by  applying  daily  gage  height  to 
rating  table;  shifting-control  method  used  May  11  to  June  4.  See  footnote  to 
daily-discharge  table.    Recordsf  air. 

DufJiargt  ■mtaswrementt  of  Strawberry  River  at  Dueheme,  Utah,  during  the  year  ending 

Sept.  30,  1916. 


Date. 

Made  by— 

h^t. 

Db- 
cbarge. 

Date. 

Wadnby— 

h^t. 

Dto- 
charge. 

Nov     5 

T.,  W,  fnrian .... 

Ftet. 

•  aas 

»1.35 
«1.70 
43.47 

44.4 

75.7 
847 

June    6 
Aug.    6 
Sapt.  15 

W.  E.  DtoUnaon. 

E.  S.  Borgquitt/ 

do 

Feet. 

<3.aa 

LB7 

Loa 

'^■^ 

Jan.   U 

Lynn  CrandaU 

MS 

24 
May  35 

.....do 

W.  £.  SlcUnHn. 

101 

•  Datum  lowered  1.00  foot. 
»  Riffle  troian  over. 

<  RlTerfroten  over  at  gage;  riffle  opOD  (or  about  4  feet. 

48(ock  runway  of  logs  Sleet  below  gage  extends  IS  feet  out  from  bank. 

•  Stock  runway  removed. 

/  FMml  court  water  Dominlalanar. 

>  D«Mrib*d  in  itport  to  UIO  as  "  StrawbaiTy  River  at  Theodore,  Utdk" 
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DtUn  diieharge,  in  $tcond-/eet,  ofStrawheny  Rivo'  at  Diteheme,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


DV. 

Oct 

Not. 

D«c. 

Ifar. 

Apr. 

"•y. 

June. 

Jnly. 

An*. 

Sept. 

1 

83 
81 
81 

n 
n 

83 

85 
91 

as 
as 

t6 

tl 

8S 
85 

8B 

n 
n 
«i 
n 
n 

85 
85 
85 
85 
85 

85 
85 

81 
81 
81 
78 

81 
81 
81 
81 
83 

as 

IH 
M 
UB 

in 

101 

in 

MS 
145 
lU 

1« 

«7 
IM 
113 
113 

S7 

n 

91 
91 
113 

113 
91 
85 
85 

n 

n 

85 

85 
85 

n 
m 

U3 
»7 

n 

a. 

73 
73 

337 
337 
3S3 
3S3 
337 

SS3 
928 
937 
337 
988 

384 
SOS 
850 

333 
387 

401 
430 
513 
513 
456 

403 
403 
458 

.494 
S30 

750 

831 

1,040 

IJM 

1,250 

1,120 
1,190 
1  120 

1  210 
1,2N 

1,470 
1,510 
1800 
ISSO 

i;ss» 

1,500 
1,370 
1340 
1300 
1,040 

098 

918 
SS8 
W8 
958 

958 

ns 

958 
958 
918 

879 
840 
801 
801 
703 
763 

783 
735 
735 
735 
687 

687 
687 
650 

SI 

613 
540 
540 
540 
640 

504 

480 
488 
469 
434 

434 

417 

400 

384 

•   367 

351 
335 
330 
304 
300 

375 
375 
361 

sn 
9n 

934 

334 
334 
334 

3(7 

234 
330 
307 
207 
230 

334 

334 
307 
307 
194 

187 
183 
183 

f.^ 

183 
207 
504 
320 
220 
183 

194 
183 
194 
618 
375 

S» 
330 
135 

330 
183 

177 
158 
158 
347 
US 

163 
163 
158 
154 
136 

136 
136 
125 
135 
119 

114 
114 
114 
114 

lis 

114 

114 

1 

110 

1 

106 

1 

106 

t. 

106 

». 

106 

7 

lOS 

( 

lOS 

J. 

106 

18. 

108 

U 

106 

U. 

106 

U. 

106 

M 

106 

14. 

106 

W. 

106 

17 

310 
333 
430 

475 

438 
438 
438 

430 
SIS 

3B8 
SS3 
300 

988 
337 
338 

108 

U 

ts 

n 

86 

ts 

» 

ts 

B. 

tt 

a 

t6 

M 

tt 

t6 

». 

tt 

V 

tt 

tt 

a 

tt 

n. 

tt 

»:::::;:::;::;::;;: 

Non.— Dlidiarga  tsttnuted  oo  ■oooant  of  loo:  Dee.  13-31, 61  noood-f«at;  Ju>.  1-31,  66  Kcond-teet;  Ftb. 
1-9,  85MoaDiMmt;  liar.  1-16, 388 MoouMmt. 

konthln  ditehaire  of  Strawberry  River  at  Dvchetne,  Utah,  for  the  year  ending  Sept.  SO, 

1916. 


Montb. 


DiKhacga  in  sseand-lBet. 


ir^-rin^nm      WnltT^nm .        If  Ball* 


RnBKifl 

(total  in 

acr»-iMt). 


getober.... 
Dwmbsr.. 


95 

lie 

113 


MiniarT. 
MudL.... 


JOM 

*>iy 

*mimt 

AfMrnbcr 

Tbayvar.. 


475 
1,350 
1,660 
763 
367 
613 
114 


228 
763 
390 

183 
114 
96 


86.3 
lOS 

71.7 
6&0 
85.0 

806 

463 
1,110 

521 

339 

182 

103 


6,800 
6,130 
4,410 
4,060 

t,m 

18,800 
37,606 
68,200 
31,000 
14,700 
11,200 
6,030 


1,660 


979 


309,000 
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StTRPACB  WATES  SUPPLY,  IWfl,  PABT  tX. 


IJkXX  WOBX  HXAX  KTTOV.  UTAH. 

LocATio>f.— In  sec.  21,  T.  3  8.,  R.  2  W.,  Uinta  special  base  and  meridian,  100  yards 
below  highway  bridge,  half  a  mile  above  the  confluence  of  Lake  Fork  with 
Duchesne  River,  and  3}  miles  northwest  of  Myton,  Duchesne  County.  From 
1900-1903  this  station  was  known  as  Lake  Creek  at  mouth. 

Dkajmaob  abba. — 468  square  miles. 

Rkcords  availablb.— July  3, 1900,  to  December  31, 1903;  June  13, 1907,  to  Novem- 
ber 30, 1910;  July  26, 1911,  to  September  30, 1916. 

Gaob. — Inclined  stafi  itistalled  September  13,  1912,  on  left  bank  at  cable;  read  by 
J.  R.  Bywater  and  Taylor  Beaaley.  From  July  3, 1900,  to  June  30, 1907,  records 
were  obtained  from  a  vertical  stafi  gage  near  mouth  of  creek  at  an  old  bridge, 
which  was  washed  out  with  the  gage  July  1,  1907.  A  chain  gage  installed 
August  18, 1907,  on  right  bank  about  250  feet  below  site  of  old  bridge,  at  new  datum, 
was  used  tintil  December  31, 1907 ;  in  March,  1908,  it  was  moved  upotieam  about  a 
quarter  of  a  mile  and  installed  at  new  datum  on  ri^t  bank,  just  below  cable. 
This  gage  was  moved  to  the  left  bank  and  established  at  same  datum  June  22, 
1909,  and  used  until  August  10,  1912,  when  the  chain  was  stolen.  A  temporary 
gage  was  used  by  the  observer  until  September  12, 1912,  when  the  present  inclined 
stafi  was  installed  at  the  same  site  and  datum  as  gage  stolen  August  10. 

Dischabob  MEA8URKMENT8. — Made  from  cable  or  by  wading. 

Channel  and  contsol. — Banks  perpendicular  and  comparatively  high.    Stream  . 
bed  of  gravel  and  control  fairly  permanent.    Stage  of  zero  flow  about  0.9  foot. 

ExTRBMBB  OF  DISCHABOB.— Maximum  stage  recorded  diuing  year,  6.2  feet  at  9  a.  m. 
June  6  (discharge,  1,300  second-feet) ;  minimum  stage  0.89  foot  July  24  (discharge 
probably  zero). 

1900-1903  and  1907-1916:  Maximum  discharge  recorded,  June  7,  1912,  3,OiS0 
second-feet;  minimum  discharge  recorded  July  24, 1916,  probably  zero. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from  ob- 
server's notes,  discharge  measurements,  and  weather  records. 

DrvER^iONS. — No  diversions  below  station;  several  canals  of  the  United  States  Indian 
Office  and  some  privately  owned  canals  divert  water  above  for  irrigation. 

Rboulation. — Flow  affected  by  irrigation  diversions  above. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  between  4  and  1,400  second-feet.  Gage  read  to  hundredths 
once  daily  except  during  winter  and  early  spring  when  it  was  read  on  alternate 
days.  Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table 
except  for  periods  when  stage-discharge  relation  was  affected  by  ice  (see  note  to 
table  of  daily  discharge).  Records  obtained  by  use  of  rating  table  excellent; 
other  records  good. 

DUeharge  rruasurements  of  Late  Fork  near  Myton,  Utah,  during  (he  year  ending  Sept. 

SO,  1916. 


Date. 

ICiulnby- 

h^STt. 

Dis- 
ehuge. 

Date. 

Uadeby— 

bei^t. 

Dto- 

cfaarse. 

Not.    4 

Fttt. 
1.72 
2.80 
3.16 

•4.3 
126 

Hay  2S 
Ions    7 
Ang.  27 

W.  E.  Dicktanon 

....do 

Aer. 
1.80 
4.48 
1.18 

^'i^O 

Jan.   14a 

Ifynn  ^nindall . . . 

MS 

23> 

do 

E.  8.  BorgqubU 

Sl.O 

a  Completo  loe  cover  at  gaf!«  and  control 
t  Condltlona  about  the  ume  as  on  Jan.  14. 
<  Federal  court  water  commimoner. 
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Daibf  dudtarge,  in  tteond-feel,  of  Lake  Pork  near  Myton,  Utah,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Not. 

Dws. 

Kar. 

Apr. 

May. 

Jun«. 

July. 

Ang. 

S«pt. 

1 

385 

575 
S73 
1«S 
IM 

m 

117 
117 
M 

98 
117 
U7 

M 

m 

98 

w 
w 

117 
117 

117 
107 
107 
107 
107 

98 
83 
83 
82 
82 
74 

C7 
54 
54 
54 

58 

H 

70 
■3 
18 
88 

74 
«4 
87 
115 
155 

189 
U4 
153 
119 

m 

179 
174 
168 
157 

140 
142 
13» 
154 

188 

204 
180 
156 
222 
288 

348 
204 
217 
230 
190 

184 
170 

174 

m 

184 

180 
172 

158 
217 
198 

179 
304 
230 
304 
230 

233 
347 
421 
421 
518 

458 
421 
372 
323 
273 

238 
179 

146 
114 
82 

66 
51 
64 
58 
68 

60 
51 
104 
156 
885 

no 

743 
535 

4«e 

333 
1,250 

1,300 

iloeo 

964 
1,900 

ilsoo 

1,250 
830 
830 
919 
830 

874 

874 
TOO 
743 
575 

361 
258 
156 
74 
36 

36 

36 
51 
41 

30 

18 

13 

4 

9 
4 

4 
22 

38 
1 

4 

4 
4 
4 

4 
4 

1 

.9 
.6 
.6 

0 

0 
6 
.8 
0 
8 

6 
61 
26 
16 
16 
14 

16 
28 
22 
22 
22 

51 
135 
102 
93 
24 

18 
16 
21 
17 
33 

22 
18 
21 
21 

IS 

18 
11 

10 
12 
14 

14 

t 

139 
148 
153 
UO 

193 
183 
158 
154 
138 

lie 

9« 

""288* 
298 
308 

319 
319 
319 
319 
319 

312 
304 
39< 
288 
27S 

268 
244 

212 
179 
174 
IM 

12 

1 

8 

4 

9 

( 

4 

«. 

14 

T 

12 

» 

16 

• 

7 

10 

9 

n 

9 

u 

14 

13                 

12 

14 

11 

li 

13 

It 

14 

17 

11 

Ig. 

12 

u 

IS 

13 

a 

13 

a 

15 

S    : 

15 

M..  .:....:.:::..... 

m 

12 

2S 

11 

K 

10 

17 

8 

S 

»•-■•••• 

10 

39 

10 

3D 

11 

a 

Note.— DIscham  catliiiated  tiMaiiM  of  ioe  from  observer^  note*,  weather  racords,  and  two  diaCbarn 
raaasoraiwiits  ts  IoUots:  Nov.  20-a,  135  seoond-feet:  Nov.  25  to  Dec.  1,  130  aaco&d-<Nt;  Dec.  13-31, 106 
MXHMHeet;  Jan.  1-81,  120  aeeond^eei;  Tflb.  1-29,  110  seeond-teet;  aod'  Mar.  1-12,  300  aecond-feet.  Dls- 
cfaaria  interpolated  tor  days  ythta  gage  inu  not  read. 

Monthly  diicharge  of  Lake  Fork  near  Jfyton,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


ITonth. 

Diachftrge  in  seoond-feet. 

Run^ofl 

(total  in 

aor»«et). 

If^gliTHHn. 

\flnlni"m- 

Uten. 

Oetobar 

S76 
189 

74 
54 

140 
108 
120 
120 

no 

245 

186 

236 

640 
8.61 
26w2 
11.4 

8,610 

Ntmmbvr 

6,430 

pficmilMr.             

7,380 

7380 

Ftttaratfv 

6330 

15,100 

AwU 

288 

616 

1,300 

51 
135 

16 

139 
51 
SO 
0 
3 
4 

11,100 

m5t^; 

14,400 

SSbJ:::;::::::::. :::;:;::":::::::::::. ::::::::.: 

38,100 

July 

629 

Aqpat 

1,610 

Snitenibvr 

678 

Thn  TMT. 

1,300 

0 

162 

118,000 
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BOKFAXm  W ATKB  SUPFLT,  TMA,  PART  IX. 


FBXOS  SXVBB  BASIN. 
PBiox  xivn  axAK  BXLPsa,  irrAK. 

Location.— In  sec.  86,  T.  13  S.,  R.  9  E.,  at  ford  about  300  feet  west  of  Denver  A 
Rio  Grande  Bailroad  main  line  at  settlement  locally  kno\m  as  Spring  Glenn, 
2  miles  south  of  Helper,  Oarbon  Oounty,  1  mile  above  diversion  dam  of  Price 
River  Irrigation  Oo.,  and  4  milea  below  Wbite  Greek. 

Drainaoj!  arka. — 630  square  miles. 

RscoRDB  AVAII.ABLIS. — February21, 1904,  to  September  30, 1916. 

Gaob. — ^Vertical  staff  on  left  bank;  installed  July  16, 1907,  to  replace  the  old  chain 
gage  washed  out  April  11, 1907;  read  by  D.  S.  Rowley.  A  temporary  gage  was 
read  June  23  to  July  16,  1907.  All  gage  heights  beginning  June  23,  1907,  are 
referred  to  a  datum  0.7  foot  above  that  of  original  chain  gage. 

DiscHAROE  MEABtntEMBNTB. — ^Made  tTom  Cable,  or  by  wading. 

Channel  and  contbol. — Bed  of  the  stream  composed  of  gravel  and  fine  sand. 
Control  is  at  rif9e  immediately  below  ford;  diifta  occasionally  during  floods. 
Stage  of  zero  flow,  determined  January  8,  1916,  1.2  feet. 

EzTRKMKB  ov  DISCHAROE. — ^If  aximum  stage  recorded  during  year,  7.0  feet  at  12.30 
p.  m.  July  28  (discharge  about  3,800  second-feet);  minimum  stage,  2.20  feet 
December  19  (discharge  21  second-feet). 

1904-1916:  Maximum  stage  recorded,  7.0  feet  July  28,  1916  (discharge  3,800 
second-feet);  mJTiiTniinfi  stage  recorded  3.1  feet  (old  chain  gage)  during  Decem- 
ber, 1905,  and  January,  1906  (discharge,  4  second-feet). 

IcB. — Stage-dischaige  relation  affected  by  ice  for  short  periods;  estimates  of  flow 
based  on  weather  records  and  observer's  notes. 

Diversions. — ^Main  diwBioiis  from  Price  River  are  below  station.  About  10,000 
acre-feet  of  water  can  be  stored  at  the  Mammoth  reservoir  of  the  Price  River 
Irrigation  Co.  on  Gooseberry  Foric,  about  40  miles  above  station. 

Rboulahon. — Flow  of  river  is  affected  by  storage  at  Mammoth  reservoir. 

AocuRAor. — Stage-discharge  relation  permanent  until  floods  latter  part  of  July  and 
early  part  of  August.  Rating  curve  used  until  July  27  well  defined  between 
20  and  1,300  second-feet.  Rating  curve  used  July  29  to  September  30  defined 
by  one  measurement.  Gage  read  to  hundredths  once  daily  after  May  10.  Daily 
discharge  ascertained  by  applying  daily  gage  height  to  rating  table.  Records 
good  until  July  28;  fair  July  29  to  September  30. 

Di$diargt  measurement*  o/Prie$  River  near  Helper,  Utah,  durinff  Ae  year  ending  Sept.  SO, 

1916. 


Date. 

VaOo^sy— 

Oace 
iMlSbt. 

Dla- 
obaiia. 

Data. 

Kadaby- 

0am 
bav>t. 

obaifs. 

Jan.    8 

Ftet. 
<i3.S8 
»1.38 
<4.M 

Stc.-n. 
833 

June  10 
July    3 
Aug.  11 

W.  B.  DidUuMm. 

do 

do. 

Pe€t. 
4.  OS 
3.11 

•13.10 

^•^•4 

Mar.  37 

Al  B.  Puiton.. 

140 

Hay    4 

W.  £.  DiOUlIK)!! 

130 

a  Bhore  loe  at  gan;  riffle  clear;  no  baokwatar. 

»  Bnuh  and  diift  lodged  on  controL 

c  Bnub  lodgad  on  riffle. 

4  Oiaiuiel  iltod  In  linaa  laet  vWt. 
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Dailjf  duekor^e,  tn  teetmd-feet,  of  Price  River  near  EMper,   Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Dkj. 


Oct. 


Nov. 


Dao. 


Jaa. 


Feb. 


Hu. 


Apr. 


toy. 


Tuiw. 


Joir. 


Aug. 


Sept. 


I.. 
1.. 

}.. 
4.. 
S.. 

6.. 

r.. 
s.. 
».. 

10.. 


u.. 

12.. 

a.. 

M.. 
15.. 

IS.. 
17.. 

u.. 
».. 
».. 

a., 
a., 
a.. 

M.. 
B.. 


X.. 

n.. 
s.. 
s.. 
».. 
a.. 


38 

SA 
SS 
78 

113 
85 

M 

IM 
114 

12S 
173 
332 
301 


380 


583 

318 


340 
223 
2S8 
278 
338 
182 


no 


3«« 
358 

343 
343 

378 
S«0 


490 
434 
490 
550 


550 
520 
408 

483 
434 
483 
550 
815 

815 
800 

880 
1,000 
1,000 


840 
800 
131 
800 

930 

1,000 
1,180 
1,370 
1,870 
1,370 

i.zro 

1,180 

1,090 

1,000 

930 

840 
780 
723 


885 

885 
885 
8S0 
815 

683 

550 
690 
5S0 
850 
650 


885 
885 

816 
815 
815 

583 
583 
550 

490 
490 

483 
434 
388 
383 

337 

318 
396 
376 
358 
351 

219 
219 
213 
201 
195 

U4 
163 
143 
143 
143 


14» 

148 
143 
143 

139 
139 
13S 
143 
143 

153 

143 
ISO 
158 
183 

196 
251 
351 
190 
184 

179 
170 
179 
181 

184 

190 
325 
800 
242 
207 
213 


376 
184 
196 
343 
310 

325 
335 
210 
168 
130 

117 
133 
143 
158 
133 

158 
125 
121 
131 
U4 

117 
99 

06 
88 
86 


ea 

65 
83 
86 

83 

66 

63 
80 
05 
80 

66 

63 
85 
66 
86 

83 
83 


130 
70 
70 

7a 

87 
67 
87 
86 


Note.— DischmneestlziutedlwcsaM  of  loe,  as  follows:  Jan.  27-31,  S3  second-feet;  Feb.  l-4,308eooiid-taet; 
Uar.  4-0, 33  seoond-feet. 


JfoiUAfy  diteharge  «f  Price  River  near  Helper.  Utah,  for  Ac  f  ear  ertding  Sept.  SO,  1916. 


Uoath. 


Disobaige  In  seoond-feet. 


WftTtmnm.   y^nifi^iiwi .     Uean. 


Run.oS 
.  (totolla 
aon-feet). 


Oetetoer 

clOFBnitMf  .  .  .  . . 
UNHtttMV- .  •  >  ■ 

JaaiTy., 

FMjiUtfy. . ... 
Mandi 

Jg?:::::::::: 

ItmB 

July 

Aofuat 

a^tamber 

The  year 


34 
85 
36 

36 
45 
583 
1,000 
1,370 
685 
800 
278 
130 


27 
34 
31 
28 
27 
30 
210 
5S0 
143 
139 
67 
55 


81.3 
38.1 
31.2 
33.5 
35.3 

175 

494 

851 

372 

196 

141 
68.0 


1,370 


208 


1,930 
^270 
1,920 
2,080 
3,020 
10,800 
29,400 
52,300 
22,100 
13,000 
8,670 
3,930 


149,030 
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SURFACE  WATBB  SUPPLY,  191«,  PART  IX. 


■AN  BATAXL  BZVXB  BASIN. 

HUJITUOTOir  ORXXZ  HXAX  HUflTUOTOV,  UTAK. 

LocAtiOK.— In  MC.  6,  T.  17  S.,  R.  8  E.,  at  the  Cuslut  nmch,  kboat  7  milea  narthweet 
of  Huntington,  Emery  Coanty.    B^w  all  main  tributaries  «»!epC  Firii  C^«ek. 

Drainaob  ama.— 158  aqnare  milea. 

Rkcords  atah^blk.— May  3, 1909,  to  September  30. 1V16. 

Gaok. — Stevens  continuous  water-stage  recorder  on  left  bank;  installed  April  30, 
1913,  to  replace  the  inclined  staff  used  since  October  7,  1912 ;  set  to  read  the  same 
but  is  about  100  feet  above  inclined  gage,  which  is  20  feet  above  cable.  A  vertical 
staff  on  right  bank  at  same  site  and  datum  as  inclined  gage  was  used  May  3, 1909, 
to  October  6,  1912. 

DiscHABOB  KKASURKKENTs. — ^Made  by  wading  or  from  cable. 

Chanmbl  and  contbol. — ^Bed  composed  of  coarse  gravel;  shifts  occasionally  during 
high  stages. 

ExTBBMBs  OF  DiscHAROB.— Maximum  stage  during  year,  from  water-stage  recorder, 
6.60  feet  at  11  p.  m.  May  8  (dischaige,  1,100  second-feet);  minimum  stage  (staff), 
2.30  feet  at  3.20  p.  m.  November  12  (dischaige  24  second-feet). 

1909-1916:  Maximum  dischaige  1,100  second-feet  May  22  and  23,  1914,  and 
May  8,  1916.    Minimum  diachatge  12  second-feet  March  20,  21,  22,  and  23,  1912. 

IcB. — Stream  frozen  entirely  over  during  greater  part  of  winter.  Winter  estimates 
based  laigely  on  study  of  weather  records. 

DiTBBSiOMS. — Several  small  ditches  divert  from  tributaries  above  the  station. 

Rbovlatioh. — A  small  storage  reservoir  on  Huntington  Creek  above  the  station  con- 
trols distribution  of  flow  to  a  slight  extent. 

Accuracy. — Stage-dischatge  relation  shifted  sligfatiy;  affected  by  ice  November  26 
to  December  4  and  December  12  to  February  11.  Rating  curves  well  defined 
up  to  500  second-feet,  applicable  October  1  to  December  11,  February  12  to 
May  5,  and  May  9  to  September  30.  Water-stage  recorder  generally  operated 
satisfactorily  but  was  not  kept  in  use  during  winter.  Daily  discharge  ascertained 
by  applying  to  rating  table  daily  gage  hcd^t  obtained  by  inspecting  gage-height 
graph  except  for  periods  indicated  in  footnote  to  daily-dischuge  table. 

DitAarge  ineatwremenli  of  Huntington  Creek  near  Huntington,  Utah,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

Hadaby- 

hS^t. 

Dli- 
ofaaige. 

Date. 

Kadeby— 

luii^. 

Db- 
charge. 

Jul    IK 

HTD 
183 
4.40 

04.2 
437 

June  38 
Aug.    8 

W.  E.  DtdUnson. 

Feet. 

a.  48 

3.3S 

*--<& 

Kar.  14 

187 

Ifay     S 

W.  K.  Dickinson 

a  Ueasured  at  lord  3  miles  below  gafe.    FMiaa  OT«r  at  station  exoept  (or  ziarrow  ohannel  in  oeoter. 
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DaUg diaeharge,  mMcoml/sct;  of  HuntiiMUm  Credt  near  Huntbtgtcm,  Utah,/or  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

38 
38 
43 
43 

43 
41 
42 
43 
43 

43 
41 
44 
45 
43 

4« 
43 
41 
43 
43 

41 
41 
41 
40 
37 

38 

as 

38 

38 
38 

38 

38 
3» 
3» 
30 
43 

M 

58 
45 
35 
35 

35 
34 
St 
34 
34 

34 

43 

40 
40 
40 

40 
40 
40 
38 
30 

62 
63 
64 
64 
64 

63 

63 
64 
68 
75 

85 
91 
87 
83 

97 

98 
107 
113 
104 

90 

88 
82 
100 
134 
ITO 

188 
330 
348 
468 
393 

318 
340 
330 
430 
511 

eis 

755 
834 
884 
786 

718 
684 
658 
541 
486 

417 
453 
467 
478 
475 

4M 

631 
667 
604 
460 

444 

467 
533 
680 
6M 
684 

664 

m 

636 
6SS 
734 

718 
640 
640 
664 

664 

617 
S76 
567 
628 
504 

483 
471 
464 
436 
406 

886 

365 
836 

307 

278 

348 
330 
181 
194 
175 

166 

168 
161 
143 
141 

148 
143 
153 
147 
153 

148 

134 
130 
132 
130 

136 
128 
120 
125 
118 

110 

138 
13S 
138 
158 

163 
163 
155 
141 
138 
143 

141 
158 
148 
151 
180 

158 
138 
134 
126 
US 

135 
130 
131 
111 
12S 

13S 
113 
105 
104 
104 

104 

100 
98 
100 
100 

88 
86 
86 
88 
86 
83 

74 

J 

■  68 

} „ 

57 

4 

48 

63 

i 

45 

40 
35 
31 
IB 

4« 

43 

63 

( 

53 

7 

63 

8 

63 

( 

66 

10 

54 

11 

53 

a 

36 

53 

U 

58 

u 

U 

u 

53 

53 

17 

&3 

1« 

63 

53 

n 

35 

63 

63 

53 

s 

63 

68 

M 

53 
M 

S3 
86 
TO 
65 
65 
63 

68 

s 

55 

38 

54 

J7 

66 

64 

s 

65 

5S 

a 

.  . 

Nats. — Diaeiiane  estiniBted  on  account  o(  Ice  as  follows:  Nov.  21^-30, 40  mcond-feet;  Dec.  l-4|i<3  second  • 
feit;  Dee.  13-31,  X  seaoDd-Ieet:  Jan.  1-8,  40  second-feet;  Jan.  10-31,  A  second-feet;  Feb.  1-11,  86  second- 
feet.  Dbdiorge  Interpolated,  because  watemtage  recorder  was  out  of  commission  as  follows:  Nov.  9-11, 
a  neootMeet;  Nov.  13-16,  34  second-feet;  Nov.  18-38,  40  second-feet;  Fob.  13-18,  and  20-35.  SO  second- 
faet;  Fab.  27-38^  38  second-feet;  Mar.  1-3,  45  seoond-feet:  Mar.  5-17,  60  second-feet;  Mnr.  19-23,  58  seocnd- 
tat.   Stall  gage  was  read  once  a  week  Fd>.  11  to  Mar.  It.    Shlfting-control  method  used  May  6-8, 

MonMjf  diaeharge  of  Huntington  Creek  near  Htmti-ngton,  Utah,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Dlscharea  in  second-feet. 

Rnn-ofr 
(total  ill 
aore-bet). 

Maximum. 

Minimum. 

Mean. 

October 

46 
58 

37 

41.0 
38.3 
18.9 
88.6 
35.8 
64.6 

138 

648 

480 

141 

118 
64.5 

3,630 
3,330 
2,300 

NoTwnhfr  ... 

nm^mlWT                                                   

tamtry 

2,060 
3,360 

• 

MwSi*'^ 

70 
468 

884 
734 
166 
180 
74 

Anil 

63 

3M 
175 
110 
83 
63 

7,630 
83,800 
28,600 

8,670 

lfcr.^1'"    11                 .                                  1 

jIS:"::::::::::::::::::::::::::::::::;:;::::::::::::::: 

Jnly 

Aorast 

7,250 

SeHembcr ; 

3  240 

'Rm  Tear 

884 

141 

104,000 
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SUBFACE  WATER  SUPPLY,  ISOS,  PART  IX. 


HUBrnroTov  oxsck  ncut  oabtlxdazx,  otas. 

Location. — ^In  aec.  Si,  T.  18  8.,  R.  9  E.,  about  half  a  mile  below  county  bridge  on 
road  to  Green  Biver,  5  miles  above  mouth  of  Cottonwood  Creek,  and  6  miles  east 
of  Castledale,  Emeiy  County. 

Dbainaoe  abka. — 325  square  miles. 

Rkcords  available.— May  12, 1911,  to  September  30, 1916. 

Oaoe. — Stevens  continuous  water-stage  recorder  on  rig^t  bank;  installed  May  2, 1913, 
at  same  datum  as  vertical  staff  gage  which  it  replaced. 

Discharge  kbasubehentb. — ^Made  by  wading  or  from  a  cable  just  below  gage. 

Channel  and  oohtkol. — Bed  composed  of  sand  and  small  gravel.  Banks  fairly 
hig^;  subject  to  erosion  but  not  to  overflow.  Original  control,  which  was  formed 
by  2  by  12  inch  planks,  placed  edgewise  in  a  trench  and  anchored  to  pipes  driven 
into  stream  bed,  has  been  almost  obliterated.    Stage  of  zero  flow  about  0.9  foot. 

Extremes  or  niscHAROB.^Uaximum  stage  during  year,  from  water-stage  recorder, 
7.2  feet  at  11  p.  m.  August  12  (discharge,  1,030  second-feet);  minimum  stage  1.19 
feet  October  1  (discharge,  6  second-feet). 

1911-1916:  Maximum  stage  recorded  7.2  feet  at  11  p.  m.  August  12,  1916  (dis- 
charge, 1,030  second-feet) ;  minimum  stage  0.95  foot  September  10, 1915  (discharge, 
2.5  second-feet). 

loB. — Stage-dischaige  relation  seriously  affected  by  ice.  Winter  flow  determined 
largely  by  a  comparison  with  the  records  of  flow  for  station  near  Huntington. 
Ice  forms  4  or  6  feet  in  thickness  and  the  stream  is  often  ice  bound  imtil  April  1. 

DiVBBSioNs. — Station  is  below  all  idiversions  in  Castle  Valley. 

Rbqciation. — Flow  affected  by  irrigation  in  Huntington  district. 

AocTTBACT. — Stage-discharge  relation  not  permanent;  affected  by  ice  November  26 
to  March  20.  Rating  curve  used  October  1  to  May  6  well  defined  between  5 
and  350  second-feet;  curve  used  May  10  to  September  30  rather  poorly  defined. 
Op^tion  of  water-stage  recorder  satisfactory  except  during  periods  indicated 
in  footnote  to  daily-discharge  table;  gage  not  in  operation,  because  of  ice,  January 
12  to  March  22.  Daily  discharge  ascertained  by  applying  to  rating  table  daily 
gage  height  obtained  by  inspecting  gage-height  graph  or,  for  days  of  considerable 
fluctuation  in  stage,  by  averaging  the  hourly  discharge.  Open-water  records 
good;  winter  rectxds  roughly  approximate. 

DiKJtarg*  measuremtnU  of  Huntington  Ortek  ntar  CastltdtJe,  Utah,  during  the  year 

enOmg  Sept.  SO,  1916. 


Date. 

MadAbr- 

b^^t. 

ohaife. 

Date. 

Ifa<Ie  by- 

.^t. 

Dla- 
chatse. 

Ian.   Il> 

Feet. 

%a 

3.21 
•8.U 

««.o 

313 

Jtma  29 
Aug.     9 

W.  E.  Dicktaaoo. 

do 

_ 

Ftet. 

i.n 

1.74 

*"•/•, 

¥f'   ^ 

*0.i 

Hay    « 

W.  E.  DkUown. 

•  Stnun  entirely  froxea  over;  stafe  read  on  outside  staff  gege. 
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Dmfy  dmAarge,  in  aeeond-feet,  of  HvaUingUm  Creek  war  CoHUdaU,  Utah,  for  (he  year 

ending  Sept.  SO,  1916. 


D.y. 

Oct. 

Not. 

Vat. 

Apr. 

May. 

Juna. 

July. 

Aug. 

Sept. 

1 

« 
« 
« 
« 

8 

8 
0 
8 

8 

8 

8 
8 
• 
9 
9 

8 

•    1 
8 
8 

8 
8 
9 
9 

9 

« 
8 
9 
9 
9 
9 

8 
8 
9 
10 
10 

M 

128 
88 

47 
4< 
43 
48 
43 

45 
55 
67 
71 
83 

103 
108 
105 
113 
133 

134 
141 
03 

83 
84 

99 
85 
93 

119 
143 

134 
131 
211 
288 
IW 

138 
110 
123 
143 
3U 

SM 
43tf 
488 

«7 
477 

«H 
347 
839 
343 
189 

156 
Ml 
179 
178 
172 

149 
353 
377 
363 
190 

133 
164 
323 
353 
294 
329 

338 
277 
277 
311 
430 

374 
311 
302 
311 
320 

302 
268 
360 
233 
209 

103 
103 
179 
174 

60 
52 
44 
36 
30 

24 
28 
23 
20 
23 

18 
18 
19 
30 
19 

16 
13 
13 
11 
13 

13 
13 
11 
11 

12 

11 
11 
11 
12 
15 

16 
21 
18 
17 
22 
16 

15 
16 
16 
26 
46 

50 
34 
70 
40 
30 

23 
206 
233 

65 
56 

87 
«7 
56 
46 
43 

87 
39 
36 

14 

i 

13 

J 

13 
13 

4 

s 

12 

« 

13 

13 

g 

13 

• 

14 

10 

14 

n 

• 

14 

12 

14 

u 

14 

14 

13 

IS 

27 

20 
37 
29 
31 
32 

33 

81 
29 
30 
23 

99 
88 
99 

87 
00 

«1 
30 
30 
54 

U 
49 

18 

It 

14 

14 

IS 

14 

14 

X) 

14 

n 

14 

14 

B 

17 

M 

16 

B 

16 

» 

15 

14 

s 

13 

18 

ao 

13 

Mote.— Dbcharge  »ttmated  beeaOM  of  loa  ai  bllows:  Nov.  33  to  Tan.  31, 37  seoond-twt;  Feb.  1-29,  40  see, 
ontfeet;  Mar.  1-10,  56  aeesnd-teet;  Mar.  11-X,  113  seoond-Ceet.  Water^tage  recorder  not  in  operation, 
dadiaiM  interpolated,  as  bllows:  Not.  9-14,  S3  seaond-feet;  June  20-25,  117  socond-feet;  Aug.  24-31,  20 
seoand.]eet.  Discharge  June  26,  39,  determined  from  readings  on  staff  gage;  June  37, 33,  and  30,  Sept.  1,  3, 
interpolated. 

Manihly  ducharge  of  EuntingUm  Creek  near  CastUdale,  Utah,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Discbarge  in  socond-iMt. 

Bun^off 
(toUlin 

Maximum. 

Minimum. 

Mean. 

acre-leet). 

Odobv 

9 
138 

6 
8 

8.13 
3a7 
27.0 
27.0 

4ao 

78.9 

105 

260 

206 
16.1 
47.2 
13.7 

500 

NoTemher 

1,830 

Deeember ■. 

1,660 
1,660 

January 

FetinjarT 

2,300 

4,850 

Anril.           

268 
487 
430 

34 
222 

17 

45 
110 
30 
11 

6,250 

mKt; 

15,400 

jiSt... :;:;;::;::::;::;::::;:::::::::;:::::::::::::: 

12,300 

July 

990 

Awnrt 

3,900 
815 

Sfi|^^n)^r ,  , ,      ,  ,  , 

12 

Thf  vMr,  , , 

487 

6 

70.8 

51,500 

83937**— 19— WBP  439 6 
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SAH  «*T4KT.  BIVU  VXAB  OBXZH  BLIVBB,  TTTAE. 

Location. — In  sec.  27,  T.  22  8.,  R.  li  E.,  at  county  bridge  near  Tomlinson  ranch,  on 
road  from  Green  River  to  Hanksville;  about  16  miles  oouthweet  of  Oreen  River, 
Emery  County. 

Brainaoe  akba. — 1,690  square  miles. 

Records  ayailablb. — ^May  5, 1909,  to  September  30, 1916. 

Gaob. — ^Vertical  staS  on  downstream  side  of  right  crib  abutment  of  bridge;  read  by 
Mrs.  W.  E.  Tomlinson  and  Mrs.  L.  Preeset. 

DiBCEABOB  XEA8URBMENT8. — ^Usually  made  from  cable  about  300  feet  above  the 
bridge,  becaiiae  of  condition  of  bottom. 

Channel  and  control. — ^Bed  composed  of  mud  and  quicksand;  shifting;  conto)l  not 
well  defined.  Banks  fairly  high  but  left  hapk  subject  to  overflow  at  extreme 
floods. 

EzTREMBS  or  DiBCHAROE. — Maximum  stage  recorded  during  year,  9.0  feet  morning  of 
August  6  (dischaige  estimated  3,750  second-feet);  minimum  stage,  1.52  feet 
October  1-6  (discharge  3  second-feet). 

1909-1916:  Maximum  Stage  recorded  9.0  feet  Sei^tember  2,  1909  (discharge 
4,720  second-feet);  water  standing  in  pools  during  August  and  September,  1910, 
and  August  13  to  September  8, 1915. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice.  Winter  flow  determined 
from  discharge  measurements  and  weather  records. 

Diversions. — Below  practically  all  diversions  from  San  Rafael  River.  The  main 
diversions  in  this  basin  are  made  from  the  tributaries,  for  injgation  in  Castle 
VaUey. 

Regulation. — ^None. 

AcocBACT. — Stage-discharge  relation  not  permanent;  affected  by  ice  December  17  to 
February  24.  Rating  curve  used  October  1  to  November  6  and  March  15  to  Sep- 
tember 30  fairly  well  defined  between  250  and  1,000  second-feet;  curve  used  No- 
vember 8  to  March  13,  poorly  defined.  Gage  read  to  hundredths  once  daily 
October  1  to  March  30  and  twice  daily  April  1  to  September  30.  Daily  dischaige 
ascertained  by  applying  daily  gage  height  to  rating  table  except  for  periods  when 
stage-diachaige  relation  was  affected  by  shifting  control  or  ice.    Records  fair. 

Diidurge  meiuuremenU  of  San  Rafael  River  near  Orun  River,  Utah,  during  the  year  entUng 

Sept.  SO,  1916. 


Date. 

Made  by- 

Oase 
helibt. 

Dla- 
diarge. 

Date. 

Made  by— 

bd^t. 

Dis- 
chaige. 

Jan.     So 

Feet. 
2.5fl 
3.16 

263 

Hajr  U 
June  36 

W.E.DicldnnD 

do 

Feel. 
4.88 

(.to 

"'fi^- 

liar.    8 

\'.  B.  PUTtOO 

3M 

•  Rivor  froEen  exoepi  for  lO-foot  strip  in  center  at  gage  and  oontrol. 
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DaSjf  tKaekarfe,  in  $e(xmd-feet,  of  San  RMul  Rieer  near  Qrem  Bivef,  Uttth,for  the  year 

ending  Sept.  SO,  1916. 


nv. 

Oct. 

Not. 

Dee. 

Feb. 

Mar. 

Apr. 

May. 

Juzw. 

July. 

Aug. 

atgt. 

I 

5 

U 
U 

u 

10 

10 
10 
10 
10 
10 

11 

11 
13 
U 
13 
13 

13 
700 
368 

338 

US 
173 
I» 
146 
115 

113 
87 
76 
70 
70 

75 
76 
77 
78 
80 

80 
83 
70 
58 
<8 

44 

43 
40 
48 
M 

07 
83 
83 
83 

83 

83 

76 
74 
73 
73 

70 

'."'.'.'.'. 

70 
90 

loe 

128 
138 

146 
806 
365 
SS3 
4S0 

618 
1,080 

518 
1,080 

SSB 

340 
402 
520 
637 
436 

811 
3U 
430 
S38 
637 

384 
258 

307 
183 
156 

lao 

101 
101 
113 
113 

11» 
119 
114 
170 
170 

311 

lao 

190 
190 
190 

170 
170 
190 
190 
170 

ISO 
200 

311 

334 
334 

311 
311 
473 
473 
438 

358 
.58 
358 
281 
473 

633 

593 

811 

1,110 

1,110 

806 
811 
898 
684 
510 

403 
386 

370 
340 
310 

408 

436 
473 
436 
136 

370 
103 
436 
514 
593 
786 

811 
1,080 
1,200 
1,320 
1,380 

1,380 
1.390 
1,380 
1,110 
1,380 

1,440 
1,380 
1,320 
1,200 
1,200 

1,110 

1380 

788 

811 

5«3 

473 
402 
403 
3B1 
386 

370 
336 
384 
271 
381 

258 
231 
231 
211 
190 

190 
153 
135 
331 
311 

170 
153 
152 
118 

m 

101 
113 
119 
101 
104 

84 

80 
77 
77 
77 

786 
153 
370 
403 
136 
153 

153 
153 
582 

1,110 
1,780 

1,780 
311 
384 
388 
834 

ISO 
891 
583 
ISO 
388 

334 
334 
311 
800 

ISO 

170 

!g 

135 

137 

87 
80 
SO 

SO 
90 

90 

90 

I 

SO 

3 

SO 

4 

77 

S 

77 

(! 

77 

77 

g 

66 

t 

65 

10 

05 

11 

65 

11 

77 

13 

81 

14 

77 

IS 

77 

le 

77 

17     

66 

'66 

If. 

66 

» 

66 

65 

B 

66 

66 

J4. 

66 

.1 

U8 

116 
101 

n 

83 

66 

S 

66 

r 

66 

66 

65 

65 

a ..„.„ 

Nofc — DtacbarKe  estimated  beoBoMi  of  loe  as  follows:  Dee.  17-31, 65  seocnd-feet;  Jan.  1-31, 58  second-feet; 
Kb.  1-34,  76  nooDO-ltat;  Nor.  7  and  Mar.  14  by  indlreet  method  for  sUrtlnK  control. 

G*«e  not  read,  disdianie  interpoteted  Oct.  9, 10, 13,  Nor.  13, 13, 33,  Doc.  sTTo,  13-15,  Feb.  28-38L  Mar.  2, 3, 
U^  Ut  33,  34, 27-31,  Apr.  1, 8, 33,  May  6, 37, »,  June  3, 34,  July  15,  a,  39,  An;.  8^  12,  and  18. 


JfentlU^  diaikcrge  of  San  Rirfael  Rioer  near  Oreen  River,  Ulah,/or  the  year  endSing  Sept.  SO, 


1916. 


McBth. 


Ottdo.... 

NffffCBlDV* 

DwBoibflr.. 

Janouy.... 

FebniVT.. 

Kanli. 

An 


is?:: 


Jane 
Joly. 


TlMy«*r.. 


DlidiatSBliiseoaBd-itet. 


Maztatum.  Minimum.     Mnani 


13 
700 
87 


1,080 
473 

1,140 

1,440 
786 

1,780 
SO 


1,780 


70 
104 
358 

271 
77 
SO 
65 


3 


7.53 

133 
68.6 
58.0 
80.8 

S78 

307 

541 

S32 

196 

313 
71.  S 


351 


RtmK>fl 
(total  in 
acre-feet). 


463 

7,830 

4,320 

3,570 

4,650 

33,300 

12,300 

33,300 

55,500 

U,100 

21,100 

4,310 


182,000 


Nob.— Kulmnm  diaeliatae  on  Ang.  6, 8,760  seeond-iaat. 
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OOTTOirWOOD  OBXZX  BIAS  OaAHOXVnXX,  UTAK 

LocATiOK.— In  aec.  9  or  10,  T.  18  S.,  R.  7  E.,  at  Bobert  Johnaon'a  ranch,  about  5 
miles  northwest  of  Orangeville,  Emery  County. 

Drain AOB  akba. — ^240  square  miles. 

Records  atailablb. — iiay  1,  1909,  to  September  30,  1910. 

Qagb. — Inclined  staff  on  left  bank  just  below  corral  at  ranch  house  and  about  300 
feet  above  cable;  used  March  22, 1910,  to  November  23, 1913;  and  Ifay  24, 1914, 
to  September  30, 1916.  Read  by  Robert  Johnson.  Records  obtained  November 
24, 1913,  to  May  23, 1914,  were  referred  to  a  different  gage  at  independent  datum 
installed  November  20,  1913,  at  cable.  From  May  1, 1909,  to  August  21, 1909, 
stage  was  determined  by  measuring  down  from  a  nail  in  a  tree  at  about  the  loca- 
tion of  the  present  gage.  August  22,  1909,  an  inclined  staff  was  installed  at  the 
reference  point;  gage  was  washed  out  August  31,  1909,  and  from  September  1, 
1900,  to  March  22,  1910,  the  records  were  uncertain  and  unreliable.  March  22 
an  inclined  staff  was  installed  at  present  site  and  at  datum  0.8  foot  lower  than  the 
datum  used  in  1909.  An  inclined  staff  was  installed  in  1911  about  400  feet  below 
present  gage  but  no  published  records  have  been  referred  to  it,  and  itwas  destroyed 
by  floods  in  the  spring  of  1913. 

Discharge  mbascreicents. — Made  from  caUe  or  by  wading. 

ChankeIi  and  control. — Bed  rough;  shifting.  Banks  fairly  high  but  have  been 
overflowed  by  the  sudden  floods,  to  which  the  stream  is  subject. 

Exthemss  or  discharge. — Ma-riiniiiti  stage  recorded  during  the  year,  7.0  feet  at 
4  p.  m.  June  10  (discharge,  950  second-feet);  minimum  stage  4.6  feet  December 
13  and  15  (discharge,  18  second-feet). 

1909-1916:  Maximum  discharge  recorded,  1,980  second-feet  September?,  1913; 
minimum  discharge  recorded,  5  second-feet  September  21,  1910. 

Ice. — Stage-discharge  relation  affected  by  ice;  winter  flow  estimated  from  discharge 
measurements  and  weather  records. 

Diversions. — ^Two  or  three  small  ditches  divert  water  above  station  but  all  the  main 
ditches  take  out  below. 

Regulation. — ^None. 

AcccRACT. — Stage-discharge  relation  permanent  unUI  high  water  in  June;  affected 
by  ice  during  winter.  Rating  curve  uaed  October  1  to  December  31  and  March  1 
to  May  31  fairly  well  defined;  curve  used  July  23  to  September  30  poorly  defined. 
Gage  read  about  four  times  a  week,  in  the  afternoon.  Daily  discharge  for  days 
on  which  gage  was  read  ascertained  by  applying  gage  height  to  rating  table; 
shifting-control  method  used  June  1  to  July  22;  interpolated  for  other  days. 
Records  only  fair  owing  to  lack  of  gage  readings  and  shifting  control. 

Ditchargt  meaturemenU  of  Cottonwood  Crtek  •ntm  Onmgtmilt  Utah,  during  the  year 

ending  Sept.  SO,  1916. 


<   Date. 

Madeby- 

Gam 

Dis- 
charge. 

Date. 

Madeby- 

OaBB 

Dla- 
eharge. 

Jan.  10> 

lyyimCniidall 

Ftft. 
4.8S 
4.83 
8.14 

aec.-ft. 
31.1 
37- 4 

417 

Uay    7 

Juoen 
Ang.   9 

W.E.DMdBMB. 

do 

reet. 
4.12 
fi.W 
4.81 

*Sijf- 

Mar.  as 

258 

May    7 

W.  E.  Olcklnsoii 

do 

86.S 

a  Froi«n  solid;  water  flowliix  ov«r  Ice. 
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Daify 


,  tn  leetmd'feet,  of  Cottonwood  Creek  near  OmngnilU,  Utah,  for  the  year 
ending  Sept.  30, 1916. 


»«y. 

Oet. 

Nov. 

DW. 

HW. 

Apr, 

toy. 

Tana. 

Ittf. 

Aug. 

Sept. 

1 

» 
IS 

» 

2B 

15 
35 
36 
25 
35 

36 
36 
35 
35 
25 

35 
35 
35 

35 
36 
35 
36 
35 
35 

36 
36 
36 
85 
35 

SS 
30 

•SJ 

St 

u 

33 

35 
35 
36 

35 
36 
25 
35 
36 

35 
35 

36 
86 
35 

36 
36 
36 
36 
35 

M 
84 
84 

84 
S4 

35 

35 
33 
U 
18 
18 

84 

80 
86 

80 
84 

84 
84 
84 
84 
84 

84 

Si 

84 

•    84 

84 

84 
84 
84 
84 
84 

84 
40 
45 
51 
57 

57 
78 
70 
58 
45 

57 
4S 

54 

83 
70 

70 
70 
67 

a 

46 

46 

45 
57 
41 
35 
26 

83 
88 
45 
45 

46 

45 

84 
84 
62 
70 

70 
70 
KB 
70 
81 

03 
103 
85 
57 

ei 

86 
131 
145 
157 
157 

314 

280 
280 
103 
133 

148 
184 
225 
800 
800 

450 
410 
«30 
flOO 
580 

670 
670 

no 

430 
800 

850 
850 
360 
860 
860 

860 

860 
860 
860 

350 

860 
860 

860 
460 
610 
.80 

880 
630 
800 
760 
830 

780 
760 
880 
350 
360 

910 
8S0 
80O 
800 
80O 

800 
730 
6«0 
6«0 
630 

470 
416 
380 
885 
SM 

815 
315 
815 
360 
360 

388 
305 
300 

U5 
190 

190 
190 
190 
180 
170 

180 
150 
160 

180 
165 

165 

160 
160 
186 
186 

160 
160 
160 
150 
150 

ISO 
150 
160 
130 
130 
110 

110 
110 
110 
110 
110 

100 
90 
85 
80 
76 

85 
05 
86 
05 
«5 

86 
80 
66 
61 
61 

51 
51 
45 
40 
40 

40 
40 
40 
40 
40 
40 

40 

J 

40 

1 

40 

4 

40 

i 

40 

( 

40 

7 

40 

t 

40 

1 

40 

U. 

40 

U 

40 

B 

40 

U 

40 

M. 

40 

U. 

40 

Ml 

40 

i; 

86 

II 

30 

a 

80 

30 

B 

30 

HL 

35 

40 

M 

85 

80 

a. 

80 

i; 

80 

80 

s 

80 

». 

30 

IL. 

Noil— niadiuge  estbnatad  became  of  loeas  tidlows:  Jan.  1-81, 37  secoDd-tMt;  Teb.  1-39, 35  seoood-taet. 

UmOdg  dudmrge  of  Cottonwood  Creek  near  Ormgevitte,  Utah,  for  the  year  ending  Sept.  30, 

1916. 


DiMhiise  In  SBoaml-lBat. 

BolHlfl 
(total  In 
aoTMaet). 

WaTlmiim. 

idnliiiiiin. 

Uatu. 

Octdber 

26 
36 
84 

25 
25 
18 

25.0 
25.8 
8L1 
27.0 
3&0 
44.0 
9&8 

405 

826 

164 
58.3 
36.3 

1,640 

KoTvnbcr 

1  540 

n^nnhfr 

1,920 

Jamiary 

1,570 

1,440 

jurS!7i::::"i.i":;::::;:"::::;:::::::::::::::::":: 

73 
360 
880 
960 
235 
110 

40 

25 
83 
143 
250 
110 
40 
SO 

8,010 

Ana : 

5,700 

55^.::::  : .                . 

24,900 

j»ii;;:: ;: ;           : 

37,200 

^::  : :  : 

10,100 

An|^ 

4,070 

»ipZi^:.............v.:.::.:v.::::.:.:v.:v:.:.v:.::. 

3,160 

950 

18 

104 

96,200 

RBXov  OBZXK  (vvsra.  btatioh)  axAa  txxbov,  tttab. 

Location. — In  see.  1,  T.  20  8. ,  B.  6  E. ;  about  a  quarter  of  a  mile  below  houae  at  the 
PetetBon  ranch  (fotmerly  Christeiuen'B),  1}  milee  above  grist  mill  and  5  miles 
northwest  of  Fenon,  Emery  Cknmty. 

Dkaduos  arba. — 150  square  miles. 

Rbookds  atailablb. — ^May  6, 1911,  to  September  SO,  1916. 

Oaob. — ^Indined  staff  on  right  bank  at  cable  installed  September  13, 1911,  to  replace 
the  original  vertical  staff  150  feet  above  cable;  read  by  Charles  Carlson. 

DDKHABflB  MBASUBUfKNTs. — ^Ifade  from  cable  or  by  wading. 
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Channbi.  and  oonthol. — Banks  high  and  not  subject  to  oveiflow.    B«d  ciHnposed 

of  sand  and  gtavel;  shifting. 
ExTBSKES  OF  DiscHABOB. — MaTJiniini  stage  racorded  duzing  year,  3.00  feet  8  p.  m., 

June  5  (djschaige,  561  second-feet);  TniniiniiTn  stage,  0.36  foot  April  6  (dischaige, 

16  second-feet). 

1911-1916:  MaTtiiniim  stage  recorded,  5.50  feet  4  p.  m.  June  1, 1914  (discharge, 

1,100  second-feet);  minimum  discharge  recorded,  1  second-foot  March 22  and  23, 

1912. 
loE. — Observations  discontinued  during  winter. 

DivxBsioNS. — ^Above  all  diversions  except  a  small  ditch  for  the  Peterson  ranch. 
Reoxtla^on. — None. 
AocTTSACT. — Stage-discharge  relation  changed  radically  during  first  half  of  June, 

owing  to  scouring  of  channel.    Rating  curves  before  and  after  change  poorly 

defined.    Gage  read  to  hundredths  twice  daily  after  April  4,  1916.    Discha^cgc 

ascertained  by  applying  daily  gage  height  to  rating  table.    Records  only  fair. 

Diteharge  meaturtmiinta  of  Fenon  Creek  {upper  station)  near  Ferron,  Utah,  during  the 

year  ending  Sept.  SO,  1916. 


Date. 

Uadeb;^ 

iJ^. 

Dli- 
(AargB. 

Date. 

Ibdebr- 

^t. 

Dis- 
idiaige. 

Tan.  10< 

TiVim  Crandall.. ....•.• 

Fttt. 

ie.< 

372 

Jun.aOc 
AI1C.U* 

W.  E.  DteUiaan. 

do 

Fttl. 

0.(2 

1.88 

*?/• 

w«r  1^ 

a'  B.  Puiton  . .  ...... 

aas 

2.62 

45.8 

yUy    8 

W.  E.  DteUnaon 

a  Creek  troien  over;  no  gaxe  bd^t. 

k  Stage  of  xero  Bow  at —OJS  foot  ±0.1  foot. 

t  Cbannel  cat  oat  to  depth  of  about  2  laat  below  zero  of  gage. 

*  Oage  datnin  lowered  2  leet  Aug.  10. 

Daiig  ditdtarge,  in  teeond-feet,  of  Ferron  Creek  (upper  tt(aion),  near  Ferron,  Ubih,for  the 

year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Jan. 

uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sqit. 

1                          

13 
12 
11 
11 
11 

11 
10 
10 
10 

s 
» 

8 
8 
9 
8 

8 

110 

lie 

143 
182 
250 

260 
340 
3U 
328 
333 

284 
384 
236 
198 
176 

164 
167 
183 
306 
303 

181 

236 
186 
168 

172 

158 
164 
183 
220 
383 
340 

338 

338 
340 

403 
470 

484 

470 
498 
536 
536 

540 
526 
513 
513 
488 

416 
403 
416 
390 
385 

355 

300 
388 

290 
266 

211 
312 
234 
333 

188 

.178 
174 
164 
ISO 
138 

134 
131 
137 
116 

113 

109 
108 
98 
93 
89 

89 
86 
78 
73 
65 

68 
65 

118 
70 
84 

88 

2U 
7S 
68 

3i0 
65 

810 
60 
182 
302 
153 

98 
81 
70 
65 
44 

44 

830 
46 
3(3 
138 

71 
63 

60 
59 
60 

68 
69 
(7 
S8 
M 

48 

44 
42 

<0 
40' 
88 

87 

3                  

19 
18 
20 
19 

16 
18 
22 
SS 

71 

S« 

34 

27 
42 
78 

88 
68 
65 
54 
41 

48 

65 

130 
150 
186 

172 
185 
203 

75 
108 

r 

3                            

37 

37 

5                            

35 

^                           1, 

17 

7           

35 

g                         

58 

( 

31 

10 

10 

35 

jl                         

34 

12 

32 

13                         

31 

14  

30 

15                            

39 

16  

38 

17                  

37 

18 

25 

19 

35 

20 

31 

21 

ZS 

23 

as 

23 

3> 

M 

31 

35 

21 

3J.: 

1« 

31 

27 

31 

38 

s 

2g 

n 

SO 

n 

Jl...... 

1 

NotB.— Oboervar  abaent  tram  lUtion  Oct.  17  to  Apr.  2;  no  ncord. 
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ttation)  near  Ferron,  UUik,for  the  year  ending 
'ept.  SO,  1916. 


HonUi. 

Dlidhatge  In  seoond-feet. 

Run-off 

(totalim 

aoi»-feet). 

lU^XlZDUOX* 

mitlmnm 

Hean. 

AnO>-aO 

208 
S40 

S40 
250 
310 

16 
110 

188 
05 

39 
21 

72.8 
215 
3S7 
112 

29.7 

4,1(10 

M^^:::::::::::::::::::::::::::::.:....: * 

Jam T 

13,200 
23,000 

July 

S800 

AiKust 

{,780 

1,780 

Thepniod 

M,8ao 

OBANB  BIVEB  BASIN. 
VOXTH  roue  07  aSAITB  XlVXa  HXAK  ORABS  I.AXK,  COLO. 

Location. — ^In  aec.  13,  T.  3  N.,  R.  76  W.,  at  highway  bridge  3  miles  sou  thwart  of 

Grand  Lake,  in  Grand  County.    Neareet  tributary,  Grand  Lake  outlet,  enters 

some  distance  below  the  rtation;  no  tributaries  for  several  miles  above. 
Draimaob  abka. — 101  square  miles  (revised,  measured  on  topographic  maps.) 
Rkoobds  AVAnABU-^July  29, 1904,  to  September  30, 1909;  September  20,  1910,  to 

Septonber  30, 1916. 
Gaos. — Vertical  staff  on  downstream  side  of  right  bridge  abutment;  reed  by  Mrs. 

Ethel  M.  Curry. 
DiacHAKOE  KEABUSBMENTS. — ^iiade  from  highway  bridge  at  gage  or  by  wading. 
Channbi.  and  contbol. — ^Bed  composed  of  boulders;  rough.    Gravity  section  which 

diifts  slightly  from  year  to  year.    Banks  high  and  not  subject  to  overflow. 
Extremes  op  dxbcharoe. — MaTi'mum  stage  recorded  during  year,  5.37  feet  at  7  p.  m. 

June  16  (diachaige,  666  second-feet);  minimum  stage,  3.37  feet  February  9  and  10 

(distfluuge,  33  second-feet). 
Ice. — Stage-dischaige  relation  only  fdightly  affected  by  ice  for  short  periods,  as  springs 

keep  river  open. 
DnrBRsiONB. — Thero  are  court  decrees  for  the  diversions  of  690  second-feet  from  the 

headwaters  above  the  station.    Of  this  amount  525  second-feet  are  for  diversions 

acrosB  the  divide  into  the  headwaters  of  the  Cache  la  Poudre  River;  under  this 

decree  14,518  acre-feet  were  diverted  in  1916.    There  is  also  a  reservoir  decree 

for  19,000  acre-feet  from  floodwater. 
RBOTrLATioN. — None. 
AoouiLACT. — Stage-discharge  relation  fairly  permanent  during  1916,  but  diifts  slightly 

from  year  to  year.    Rating  curve  fairly  well  defined  below  1,200  second-feet. 

Gage  read  to  hundredths  twice  daily.    Daily  discharge  ascertained  by  applying 

daily  gage  hei^t  to  rating  table.    Records  good . 

The  following  discharge  measurement  was  made  by  T.  J.  Watkins:  January  30, 1916: 
Gage  height,  3.44  feet;  diachaige,  39.6  second-feet. 
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Daily  diieharge,  in  teeond-feet,  of  North  Fork  o/Onmd  River  at  Orand  Lake,  Coh.,forthe 

year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

D<c. 

Jan. 

Feb. 

Ifar. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Sept. 

1 

61 
59 
66 
M 
63 

61 
67 
67 
56 
65 

65 
55 
49 
65 
65 

55 

65 
65 
64 
64 

64 

62 
62 
62 
61 

61 
49 
48 

48 
48 
48 

48 
46 
45 
45 
43 

43 
43 
45 
46 
48 

48 
49 
49 
49 
49 

48 
48 
46 
46 
45 

46 

4« 
46 
46 
43 

46 
49 

48 
46 
43 

41 
39 
87 
38 

39 

38 
37 
36 
36 
87 

36 
37 
87 
38 
38 

38 
87 
36 
3« 
36 

'  35 
36 
36 
85 

35 

36 
36 
37 
88 
37 
3« 

36 
36 

86 
86 
86 

86 
37 
38 
36 
36 

37 
38 
88 
37 
86 

36 
S7 
36 

3« 
36 

86 
36 
36 
36 

36 

88 
35 
36 
36 
38 
33 

36 
36 
35 
34 
35 

34 
34 
34 
S3 
33 

34 
35 
86 

34 
36 

34 
84 

34 
84 
34 

34 
34 
84 
34 
34 

34 
34 
S4 
34 

34 
84 

34 

84 

•  84 

34 
84 
34 
34 
84 

34 
84 
34 
34 
84 

34 
84 
34 
37 
87 

38 

41 

S3 
51 
51 

SI 

to 

SO 

SO 
51 
51 

S3 
62 
64 

65 
48 

41 
42 
15 
48 
55 

63 
60 
77 
SO 
S3 

80 
93 
113 
109 
106 

109 
109 
131 
155 
30O 

343 
345 
300 
345 
800 

22S 

173 
US 

155 
190 

960 
345 
345 

445 

560 

445 

445 
395 
870 
300 

360 
313 
225 
197 
326 

343 
343 
360 
190 
360 

343 

360 
360 
360 
332 
370 

430 
396 
370 
430 
660 

473 
430 
370 
430 
SSO 

473 
420 
472 
630 
690 

652 
630 
690 
630 
600 

430 
500 
386 
332 
322 

332 
346 
322 
322 
322 

322 
322 

300 
280 
260 

342 
214 
181 
314 
325 

242 
181 
152 
128 
162 

169 
169 
152 
148 
128 

107 
102 
102 
94 
88 

88 

88 
96 
102 

lis 

128 

107 
90 
128 
197 
153 

128 
153 
143 
138 
111 

107 
94 
88 

107 
98 

«8 
S4 
88 
74 
09 

fl» 
66 
66 

65 
65 

66 
74 
66 
63 
OS 
55 

58 

3 

63 

3 

60 

4 

63 

S 

74 

S 

69 

I::::::::::::*: 

72 
74 

0 

IS 

10 

78 

11 

78 

12 

102 

13 

107 

U 

103 

IS 

84 

16 

74 

17 

74 

18 

74 

19 

73 

ao 

69 

31 

67 

33 

63 

33 

•3 

34 

88 

35 

78 

36 

74 

37 

74 

38 

74 

» 

74 

SO 

72 

31 

Note.— Discharge  Jan.  6-7,  and  21-23  estimated  because  otlce. 

ItonMy  discharge  of  North  Fork  of  Orand  River  near  Qrand  Lake,  Colo.,  for  the  year 

ending  Sept.  SO,  1916. 


Month. 


Dlacharge  in  aeccnd-feet. 


Uaxjmum.  mTitTwnm 


Run-off 
(totalin 
aom-ieet). 


October 

November 

Deoemlier. 

January 

February 

Uarch 

June 

July 

August 

September 

The  year 


66 

49 
41 
18 

86 

S3 

34S 

660 

653 
333 
197 

107 


4R 

54.6 

43 

46.1 

35 

36.8 

86 

38.4 

33 

34.3 

84 

39.  S 

41 

122 

136 

286 

332 

443 

171 
96.0 
74.9 


653 


120 


3,380 
2,740 
2,380 
2,340 
1,070 
3,430 
7,380 
17,500 
36,400 
10,500 
5,840 
4,400 


87,000 
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eauro  xzvxb  at  bot  BTTi.pstm  BrxaoB,"  oolo. 

LocA^noN. — In  sec.  2  T.  1  N„  R.  78  W.,  at  the  bridge  connectiiig  the  Denver  A 

Salt  Lake  Railway  station  with  the  town  of  Hot  Sulphur  Springs,  in  Grand  Ciounty . 

Nearest  tributary,  Beaver  Creek,  enters  two  miles  below. 
Drainaoe  area.. — 946  square  miles  (measured  on  map  in  Hayden's  atlas). 
Records  AVAiLABLS.-^uly  22, 1904,  to  September  30,  1909;  September  23,  1910,  to 

September  30,  1916. 
Gaob. — Chain  on  downstream  aide  of  bridge;  read  by  employee  of  U.  S.  Forest  Service. 

A  staff  gaga  1,000  feet  farther  downstream,  and  set  to  a  datum  6.07  feet  lower  was 

used  to  April  16, 1906. 
DiscHABOB  HBASTmEMBNTS. — Made  from  bridge,  or  by  wading. 
Chankbi,  and  control. — Bed  composed  of  well  compacted  gravel.    Control,  ISO 

feet  downstream,  shifts  from  year  to  year.    Banks  not  subject  to  overflew. 
EzTREKBS  or  DiscHAROB. — Maximum  stage  recorded  during  year,  5.46  feet  on  May  10 

and  8  a.  m.  May  11  (discharge,  3,540  second-feet);  minimum  discharge  about 

103  second-feet,    February  26. 
ICB.— Stage-discharge  relation  seriously  affected  by  ice.    Winter  flow  estimated  from 

discharge  measurements,  observers'  notes,  and  weather  records. 
DiTERsioNs. — Between  this  station  and  the  mouth  of  North  Fork  there  are  court 

decrees  for  the  diversion  of  96  second-feet  from  Grand  River;  also  a  reservoir 

decree  for  31,300  acre-feet  from  the  flood  waters  of  the  Grand. 
RiGULATioN. — None. 
AocuRACT. — Stage-discharge  fairly  permanent  during  open  water  periods;  shifts 

occasionally  between  narrow  limits;  affected  by  Ice  from  November  11  to  March 

25.    Rating  curve  well-defined  above  260  second-feet  and  poorly  defined  below. 

Gage  read  to  hundredths  twice  daily.    Daily  discharge  ascertained  by  applying 

gage  height  to  rating  table.    Open- water  records  good;  winter  records  fair. 

Lwktrge  tMtuuranenU  of  Grand  Ri'ver  at  Sot  Sulphur  Springi,  Colo.,  during  the  year 

ending  Sept.  SO,  191$. 


Data. 

Ha<1<ib7— 

T^t. 

Sls- 
duLCge. 

Date. 

Uailnby- 

Oaga 
hel^t. 

Dl»- 
ehaiK*< 

Peb.    1 

a3.32 

a3.37 

i,i2 

aaXfl. 

m 

107 
2,130 

JnneS 
26 

W.  R.  King............ 

Feet. 

4.74 
4.47 

S«.-ft. 
2,680 
2,180 

Mw.    2 

W.  R.  Klitf 

H.  K.  Smith 

Haj  U 

.....do 

•  StagMUacharge  relation  affected  by  lee. 


>  Called  "Sulphur  Springs"  in  prevloua  reports. 
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Dailg  dmharge,  in  ieeond-fut,  of  Grand  Rvoer  at  Hot  Svlfikur  Springt,  Colo.,  for  Ae  year 

ending  Sept.  SO,  1916. 


bay. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

Jime.^ 

July. 

Am. 

Sept. 

1 

337 
317 
317 
317 
357 

280 
203 
230 
34« 
338 

380 
330 
348 
316 
318 

330 

aso 

230 
215 
316 

316 
215 
212 
IBS 
184 

1B3 
308 

200 
193 
188 
173 

176 
174 
174 
176 
170 

176 
180 
184 
174 
176 

174 
163 
158 
146 
138 

141 
160 
166 
167 
170 

180 
180 
IBO 
184 
167 

1«3 
158 
188 
133 
138 

135 
180 
13S 
141 
140 

15S 
153 
146 
138 
134 

138 
143 
148 
148 
ISO 

138 
126 
116 
108 
lOS 

135 
153 
146 
136 
138 

110 
108 
110 
130 
138 
130 

138 
153 
146 
138 
130 

135 
129 
142 
168 
156 

150 
130 
180 
141 
143 

140 
135 
132 
134 
135 

183 
133 
U3 
130 
139 

138 
138 
134 
138 
123 
123 

130 
125 
133 
138 
141 

144 
141 
134 
138 
133 

130 
130 
117 
U4 
113 

110 
110 
lOB 
lOB 
113 

114 
114 
110 
106 
104 

108 
107 
113 
113 

110 
105 
105 
120 
136 

133 
118 
116 
116 
135 

138 
163 
346 
316 
170 

180 
316 
380 
357 
73S 

447 
380 
280 
346 
815 

317 
400 
434 
388 
380 
180 

190 
315 
3S7 
215 
310 

198 
190 
165 
303 
315 

337 
378 
424 
357 
424 

436 
447 
650 
678 
473 

378 
473 
497 
700 
810 

1,030 
833 
1,360 
1,680 
1,700 

1,060 
876 
850 
772 

1,160 

1,160 
1,820 
2,330 
3,880 
3,460 

3.160 
3,880 
3,600 
3,600 
3,070 

1,700 
1,680 
1,360 
1,160 
i;380 

1,580 
1,680 
1  680 
1,380 
1,700 

3,070 
1,940 
1,940 
1,820 
1,830 
3,460 

3,740 
3,880 
3,600 
3,740 
8,180 

3,740 
3,460 
3,330 
3,460 
3,020 

8,030 
8,030 
8,180 

3,160 
3,160 

3,880 
8,160 
3,310 
3,160 
3.310 

8,030 

3,880 

3,070 
i;940 

2,070 
3,070 
2,200 
3,300 
1,S40 

1,820 
1,700 
1,580 
i;860 
1,360 

1,180 
1,060 
1,060 
976 
1,360 

1,860 

1,310 

•76 

890 
810 

860 
810 
785 
785 
666 

605 
606 

660 
487 
497 

497 
634 
624 
660 

810 
TOO 

735 
665 

605 
735 
736 

666 

786 
605 
S78 
606 

m 

473 
HO 

660 
834 

498 
473 

878 
867 
857 

878 
867 
817 
817 
817 

317 
317 
317 
298 
398 
430 

317 

2 

300 

S 

365 

4 

2S3 

8 

280 

8 

357 

7 

357 

8 

298 

9 

338 

10 

337 

11 

447 

12 

447 

13 

473 

14 

434 

15 

424 

16 

400 

17 

387 

18 

817 

IB 

298 

20. 

280 

21 

363 

22 

346 

23 

346 

31 

317 

2S 

337 

28 

357 

27 

298 

38. 

380 

38 

363 

30. 

363 

81 

Note.— Blachaise  Nov.  11  to  Uar.  38  estbnated  because  of  loe.    Oase  not  read,  discharge  estimated 
Oct.  8, 10, 17, 21, 34,  Nor.  7,  Har.  28,  Apr.  16,  Aug.  16-16, 80-31,  and  Sept.  1-8. 

MoKOdu  diteharge  ofOrand  Rivtr  at  Hot  Sulpkur  Springs,  Colo.,  for  the  year  ending  SepL 

30,  1916. 


Uoath. 

Dtaoharge  in  aecondrket. 

Run-otf 

(total  in 

acre-feet). 

Mairtmnm. 

Ifllrtn^nm. 

Uean. 

October 

857 

190 

153 

156 

144 

735 

1,700 

8,460 

8,310 

1,820 

735 

473 

173 

125 
105 
122 
108 
106 
165 
772 
1,»40 
497 
298 
346 

337 
165 
132 
135 
119 
233 
530 
1,830 
3,710 
930 
4S8 
836 

14,600 

November.......................... - 

9,S20 

8,120 

8,300 

6,840 

S«S!^:::::::::::::::::::::::::::::;:::::::::::::::::: 

14,300 

April 

31,500 

motIv::::::::::::::::::::;:::::::::::::::;::::;::::::::: 

118,000 

Tim. 

161,000 

July 

57,200 

Augitst 

29,700 

September 

10,400 

The  year             

3,460 

103 

653 

474,000 
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eaun>  tana,  bxah  Kumnrenre.  oo&o. 

L0CA.110N. — ^In  sec.  23,  T.  1  N.,  R.  81  W.,  at  the  entrance  to  Gore  Caayon,  3  miles 
■outhwest  of  Kremmling,  in  Grand  County.  Nearest  tiibutaiy,  Blue  River, 
enters  a  mile  below  Kremmling, 

Drainaoe  abka. — ^2,380  square  miles. 

Rbcorss  ATAILABI.B. — July  24, 1904,  to  September  30, 1916. 

Gaok. — ^Ftiee  water«tage  recorder  on  right  bank  200  feet  above  wagon  bridge,  used 
since  October  15,  1915.  Original  gage,  a  chain  on  left  bank,  100  feet  above 
present  site,  installed  July  24,  1904,  and  used  imtil  October  17,  1906;  datum 
0.80  foot  lower  than  present.  Inclined  staff  directly  opposite  chain  gage,  at 
present  gage  datum,  used  October  18,  1906,  to  July  27,  1910.  Friez  water-stage 
recorder  installed  near  staff  gage  and  at  same  datum  used  July  28, 1910,  to  October 
14, 1915,  except  during  winter  months,  when  staff  gage  was  used. 

Discharge  mkasubekents. — ^Uade  from  cable  just  above  gage.  Winter  measure- 
ments made  from  bridge  at  head  of  rapids. 

Channel  and  contbol. — Bed  composed  of  sand,  silt,  and  scattered  boulders.  Con- 
trol is  head  of  rapids,  260  feet  downstream;  shifts  sUg^tly  as  silt  is  depodted  and 
later  scotired  out  by  high  water.    Banks  high  and  not  subject  to  overflow. 

ExTBEKca  at  Discxu.Bea. — Maximum  discharge  during  year,  determined  from  com- 
parative hydrogiaph,  8,100  second-feet,  on  June  12;  minimum  discharge  200 
secoiid4eet,  December  27. 

Ice. — Stage-disdiarge  relation  not  seriously  affected  by  ice  except  during  occasional 
diort  periods  when  ice  is  jammed  on  rapids. 

JhvEBSioNS. — There  aie  oourt  decrees  for  the  diversions  of  35  second-feet  from  Grand 
River  between  this  station  and  that  at  Hot  Sulphur  Springs. 

SroBAOB.— Station  is  at  site  of  proposed  Kremmling  reservoir.  A  dam  built  230 
feet  above  the  river  bed  at  the  mouth  of  Gore  Canyon  will  impound  nearly 
2,200,000  acre-feet. 

Rboulaiion  . — 'None. 

AcccRACT. — Stage-discharge  relation  not  permanent;  shifts  between  narrow  limits. 
Rating  curve  well  defined  between  200  and  15,000  second-feet.  Operation  of 
water-stage  recorder  satisfactory,  except  for  occasional  short  periods;  during  the 
winter  staff  gage  was  read  to  hundredths  twice  daily.  Daily  discharge  during 
opm  water  ascertained  by  applying  to  rating  table  daily  gage  height  obtained 
by  inspecting  gage-height  graph ;  during  winter  by  applying  to  rating  table  mean 
of  two  daily  readings  of  staff  gage.  Open-water  reccods  excellent;  winter  records 
good. 

Ditdtarge  mtaturemenU  ofOrand  River  near  KTeavnilxng,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


DU& 

IfxlAby- 

ba^ 

Dls- 
oliBtge. 

Date. 

Madaby- 

bal^t. 

Dto- 
oharge. 

Oct.  IS 

W.  B.  King 

Ttet. 

<3.a« 

1.08 
I.U 

816 
S35 

Hay  17 
June    7 
June  38 

W, »,  IHi^ 

Fttt. 
8.24 

iai6 

9.76 

a4c-ji. 
s  ito 

Fab.    3 

T.  I,  Wntmii. 

do 

H.K.  Smith 

S,S10 
6,930 

Htt.    S 

W,  R.  Khw 

a  Old  gage  100  f«et  apstrwm  read  2^  feet. 
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SURFACE  WATEB  STJPPLT,  1916,  PART  IX. 


DaUjf  diteharge,  in  teeond-feet,  of  Grand  River  near  Kremmling,  Colo,  ,/or  the  year  ending 

Sept.  30, 1916. 


Day. 

Oct. 

Not. 

Dec. 

Jul 

I^b. 

Ibr. 

Apr. 

>tW. 

Sxa». 

JUbr. 

An,. 

Bept. 

1 

8S8 

822 
822 

822 
788 

770 
740 
710 
680 
•80 

teo 

680 
680 
6S0 
«H) 

WO 
«S0 
<80 
650 
650 

(B5 
«3S 
635 
620 
606 

575 
576 
575 
160 
545 
545 

515 

515 
515 
515 
500 

815 
645 
660 
530 
645 

530 
410 
856 

802 
828 

SI5 
828 
S7S 
420 
496 

480 
510 
510 
MS 
406 

4B0 
406 
288 

290 
230 

825 
280 
S28 
S«5 
406 

435 
435 
405 
3«5 
825 

806 

S28 
866 

878 
3B0 

350 
SOS 
360 
226 
206 

800 
450 
850 
8S0 
800 

280 
900 

980 

S70 
325 
870 

425 
455 

420 
390 
862 

352 
300 
360 
415 
460 

406 
300 
815 
352 
365 

863 
840 
815 
328 
828 

290 
828 
865 
353 
866 

840 
828 
840 
825 
800 
286 

800 

815 
328 
353 
878 

840 
828 
840 
8«0 
828 

328 
828 
315 
200 
280 

815 
828 
828 
840 
840 

828 
840 
328 
340 
340 

840 
840 
866 
866 

886 
865 

840 
828 
890 

C5 

878 
865 
878 
406 

405 
570 
660 
686 
600 

aoo 

060 
785 
835 
075 

1,830 

1,050 

975 

870 

730 

730 
605 
786 
870 
765 
630 

630 
660 
766 
686 
680 

630 
600 

670 
600 
630 

836 

1,060 
1  130 
1,010 
1,0M 

1,130 
1,170 
1,370 
1400 

lisso 

1,170 
1,210 
1,450 
1,780 
2,080 

9,480 

2,730 
3,060 
8,570 
8,270 

2,780 
2,550 
2,250 
2,130 
2,250 

2,870 
8,570 
4,760 
5,770 
^880 

7,120 
6,430 
6  100 
5660 
4;«60 

4,080 
8,660 
8,130 
2  8S0 
9,930 

8,480 
8  490 
8,340 
8  180 
8,570 

^400 

{310 
4,400 
^490 
5:260 

8,0W 
6,210 
6,100 
6,100 
6,650 

8,480 
6,460 
5,700 
6,800 

eisso 

7,600 

8,  in 

?'SS2 
?;?!? 

7^600 

reoo 

7:720 

7,190 
6,540 
5,770 
6,160 
5,080 

^080 

4,860 
4,860 
4  980 
4,760 

4,480 
4  130 
8,970 
3,730 
8,480 

8,270 
3,130 
2,880 
8,200 

s:s«a 

8,410 
3,130 
2  730 
2^580 
2,870 

2,430 
8,480 
9,430 
2,310 

a^iao 
i,gt)o 

1,880 
1730 

1  630 
1,580 

1,580 
1680 
1880 
1,880 

2  250 
2,610 

2,480 
2  180 
9,080 
2  430 
2,860 

2,310 
2,550 
2,180 
2,080 
3.080 

1,880 
1680 
1,880 
2,080 
i;880 

1,680 
1580 
1,460 
1,330 
1,950 

1,280 
1,170 
1,080 
1,060 
1,010 

1,080 
1,060 
1,010 
MO 
940 
1,130 

1,080 

2 

075 

3 

906 

4 

906 

5      

020 

S       

»40 

7 

1,060 

8       

006 

9 

10 

1,060 
1,880 

IJ     

12 

ilSTO 

18    

rsso 

14 

1,380 

IS 

1,210 

16 

1,090 
875 

17 

18 

19 

810 

30 

SM 

21  

800 

22         

78S 

2S 

780 

34 

800 

2S 

fsn 

3t 

ago 

37 

766 

38 

730 

30 

6B6 

SO 

606 

SI 

Non.— Dbduffge  aatliiuted,  txmiise  of  Ice,  Not.  13,  20-80.  Dee.  1-2,  lO-U,  16-31,  28-81,  Jn.  1-8,  7-18L 
28-31,  and  Tfto.  1 ;  estimated  by  hydrogtaphic  comparlscD  wltn  record  ol  flow  of  Orand  River  at  Olenwood 
Sprtnp  June  8-9  and  11-15;  interpolated  Bept.  6  and  28. 

MomMy  diteharge  of  Orand  River  near  KremnUing,  Colo.,  for  the  year  ending  Sept.  SO, 

1916. 


UoBth. 


DUcharge  In  aacood-feet. 


Va-rtTntlTil.    mirimnm.        ICeftll. 


RoDKlfl 

(total  in 
acre  tget). 


Oetotier.... 
November. 
December,, 
January... 
Februajy.. 
Uareh 

p.:::::. 

Jime 

July 

August 

September. 

Tbeyear 


868 

660 

460 

460 

878 

1,330 

3,670 

7,120 

8,100 

^480 

^5S 
1,870 


648 

380 
200 
285 

280 

828 

570 

2,130 

4,760 

1,680 

940 

886 


879 

489 

828 

868 

833 

646 

1,360 

4,080 

6,380 

2,660 

1,800 

960 


8,100 


200 


1,650 


41,800 

26,100 

20,200 

21,700 

18,100 

88,700 

80,900 

251,000 

880,000 

184,000 

101,000 

66,500 


1,200,000 
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aSABS  BtVXB  AT  OIXHWOOD  gPBIKOS,  OOI«. 

LocATtOM. — In  sec.  9,  T.  6  S.,  R.  89  W.,  in  front  of  electric  power  houae  at  Glenwood 
Springs,  in  Oufield  County.  No  Name  Creek  enters  Grand  River  about  2  milea 
abov9  station,  and  Roaring  Fork  half  a  mile  below. 

Dbainaoe  asxa. — 4,620  square  miles  (measured  on  Nell's  map  of  Colorado). 

Rkcords  atailablk. — January  1,  1900,  to  September  30,  1916;  also  May  12  to  July 
17, 1899,  at  point  just  above  Roaring  Fork. 

Gaok.^— Fries  water«tege  recorder  on  right  bank  in  front  of  power  house.  Since 
1902  a  number  of  water-stage  recorders  referred  to  datum  of  staff  gage  installed  in 
1900,  have  been  used.  Chain  gage  at  railroad  bridge,  just  above  mouth  of  Roar- 
ing Fork  used  before  1900. 

DiscHAROB  MEASURKVENT8. — Made  from  cable  beneath  the  State  Street  bridge 
one-third  mile  below  the  gage. 

Channbl  Ain>  CONTROL. — Bed  composed  of  well  compacted  gravel,  on  which  silt  is 
deposited.  Control  is  riffle  300  feet  downstream;  shifts  slightly.  Banks  not 
subject  to  overflow  except  at  extremely  high  water. 

ExTBRicKS  OF  DISCHAROB. — Maximiuu  stage  during  year,  from  water>«tage  recorder, 
8.95  feet  at  8  a.  m.  June  14  (discharge,  14,800  second-feet);  mitiimtim  stage,  2.45 
feet  at  noon  December  21  (discharge,  260  aecond-feet). 

IcB. — 8tag«-di8chaige  relation  not  affected  by  ice;  hot  water  from  springs  keeiw 
river  open. 

DiTBRStONB.^BetWBen  this  station  and  the  one  near  Kremmling  there  are  court  de> 
crees  for  a  diversion  of  13  second-feet  of  water  from  Grand  River  for  irrigation, 
1,2S0  second-feet  absolute  for  power,  and  14,400  second-feet  conditional  for  power. 

Rboclation. — The  Shoshone  power  plant  of  the  Colorado  Power  Co.,  6  miles  upstream, 
controls  the  flow  during  the  day  at  low  water,  but  has  insufficient  pondage  to 
control  it  for  more  than  a  few  hours. 

AocuRAcr. — Stage-discharge  relation  shifta  occasionally  but  only  between  very  nat^ 
row  limits;  not  affected  by  ice.  Rating  curve  well-defined  between  600  and 
15,000  aecond-feet.  Operation  of  water-stage  recorder  satisfactory.  Daily  dis- 
charge ascertained  by  applying  to  rating  table  daily  gage  height  determined  by 
inspecting  gage-height  graph,  or  for  days  of  considerable  fluctuation,  by  averag- 
ing discharge  for  two-hour  intervals.    Records  excellent. 

Diiekarffe  mtatwremenU  of  Orand  River  at  OUnvoood  Springs,  Colo.,  during  the  year 

ending  Sept.  SO,  1916. 


Dmte. 

Uadebjr- 

bdS& 

Dis- 
ehacta. 

Date. 

Hade  by— 

hei^it. 

Dis- 
charge. 

Not.  13 

W  »   7lnp 

fea. 
3.« 
3.24 
3.43 

842 

772 

Apr.  25 
June  18 
July  23 

W.  Tt.  Xlnjt    

Feet. 
5.  S3 
8.70 
S.38 

Sec.-fl. 
3,680 

Jin.     8 

T.  J.  WntMnii 

do.....T 

do 

13,700 
3,170 

Kb.    t 

do. 
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DaUy  ditcharge,  in  »econd-feet,  of  Grand  River  at  Glenvxiod  Springs,  Colo.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 


Oot. 


Not. 


Dec 


Jan. 


Feb. 


Vat. 


Jipt. 


May. 


Jane. 


Joly. 


Sept 


1, 
2 
3. 
4. 
5. 

6. 
7. 
8, 
9. 
10. 

11. 
13. 
U. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

31. 
33. 
33. 
34. 

3S. 

26. 
27. 
28. 
39. 
M. 
31. 


1,430 
1,430 
1,370 
1,320 
1,280 

1,260 
1,300 
1,140 
1,140 
1,110 

1,U0 
1,110 
1,040 
1,060 
1,040 

1,100 
1,110 
1,110 
1,1» 
1,130 

1,130 
1,080 
1,100 
987 
1,180 

1,110 
945 
945 
937 
945 
888 


1,000 
875 
860 
838 
830 


748 
968 
945 


906 

845 
706 
674 
620 

762 
718 
734 
785 
868 

833 
945 
969 
931 

880 

755 
699 
741 
594 
643 


525 
785 
672 
713 
755 


800 
792 
800 
770 

755 
748 
703 
770 
785 

808 
600 
581 
662 
619 

495 
685 
727 
822 
741 

673 
607 
490 
688 
594 
659 


723 
707 
837 
800 
815 

808 
672 
608 
646 
683 

770 
678 


785 

792 
699 
706 
734 
672 

693 
672 
706 
770 
808 

785 
7X 
741 
720 
720 
636 


684 
566 

590 
706 
793 

755 
720 
778 
734 
713 

699 
723 
627 
•94 
647 

668 
673 
672 
726 
680 

716 
699 
650 
713 
700 

770 
S94 
664 
720 


706 
685 


673 


934 
863 
830 
815 
854 

S34 

1,010 
1.170 
1,280 
1,330 

1,300 
1,230 
1,340 
1,510 
1,630 

1,880 
3,290 
1,940 
1,880 
1,630 

1,380 
1,390 
1,390 
1,460 
1,670 
1,460 


1,240 
1,200 
1,280 
1,390 
1,390 

1,350 
1,300 
1,190 
1,140 
1,100 

I,9» 
1,570 
1,940 

3,010 
1,940 

2,010 
3,080 
3,320 
2,520 
3.530 

3,m> 

2,150 
3,300 
8,770 
3,340 

8,980 
4,570 
6,360 
6,250 
6,550 


5,360 
4,700 
4,320 
8,870 
«,000 

4,960 
6,400 
8,660 
10,000 
11,800 

12,600 
U,80O 
11,100 
10,400 
9,360 

7,950 
6,700 
6,100 
6,500 
6,230 

8,800 
6,400 
6,100 
6,800 
6,100 

7,000 
7,600 
7,600 
7,950 
8,650 
9,350 


10,400 
11,100 
11.100 

ii;ioo 

11,800 

12,300 
11,100 
10,000 
10,800 
12,200 

13,400 
14,200 
14,900 
14,600 
14,300 

13,800 
13,800 
14,200 
14,200 
14,200 

13,  «• 
12,200 
11,100 
10,000 
9,700 

9,350 
9,350 
9,350 
9,  COO 
9,000 


8,300 
7,950 
7,300 
7,000 
6,560 

6,100 
6,800 
6,6S0 
6,650 
6,100 

6,380 
6,650 
5,230 
4,700 
4,330 

4,300 
4,330 
4,300 

4,080 
8,760 

8,NR» 

8,340 
3,140 
3,960 
2,960 

2,960 
3,140 
3,550 
3,760 
3,980 
4,570 


4,440 
4,090 
3,660 
3,870 
3,980 

4,000 
4,090 
4,090 
8,660 
3,660 

8.660 

8,140 
8,340 

8,870 
3,870 

8,340 
3,040 
3,881 
3,440 
3,360 

i,in 

3,150 
3,010 
1,820 
1,750 

1,780 
1,820 
1,750 
1,690 
1,610 
1,690 


1,750 
1,820 
1,640 
1,510 
1,680 

i,eao 

1,730 
1,870 
1,730 
1,880 

3,aao 

3,600 
2,600 
2,600 
2,440 

1,880 
1,780 
1,680 
1.680 

i,sao 

1,460 
1,360 
1,460 

i,aaa 

1,570 
1,500 
1,410 
1,380 
1,360 


Non.— DIsebarge  Oct.  17-18  osUmatad.    Dallr  discharge  determined  by  averaging  discharge  tor  tvo- 
bouT  intervals,  Jan.  1-3, 10-14,  Feb.  11-28,  liar.  36,  and  Apr.  3  and  6. 

2fonMy  diidiarge  of  Grand  River  at  Olvmeood  Spring*,  Colo.,  for  the  year  ending  Sept. 

SO,  1916. 


HoDtb. 


Discbarge  In  second-feet. 


Maxinxam.  mniTMntn ,      ^di^fn 


Stm-off 
(total  in 
■ere-feet). 


Ootober. 

NovNnber 

Deoember 

January. 

February 

March 

April. 

May 

June 

July 

August , 

September 

The  year 


1,430 

1.000 

838 

837 

793 

3,390 

6,560 

12,600 

14,600 

8,300 

4,440 

2,600 


14,600 


898 
643 
490 
602 

566 

633 
1,100 
3,870 
0,000 
2,960 
1,610 
1,360 


490 


1,120 
806 

684 

733 

686 

1,350 

2,400 

7,390 

11,800 

4,870 

2,960 

1,770 


3,010 


68,900 

48,000 

42,700 

44,400 

30,500 

76,000 

143,000 

464.000 

702,060 

280,000 

182,000 

106,000 


3,310,000 


aRAKO  BIVZK  BXAB  PAU8ADX,  COLO. 

LocA-noM.— In  sec.  2,  T.  11  S.,  R.  98  W.,  at  State  bridge  2  miles  above  PaliBade* 
in  Mesa  County.  Nearest  large  tributary,  Plateau  Cieek,  enters  about  6  miles 
above. 

Dkainaob  area. — 8,550  square  miles  (measured  onmapinHayden'satlas). 

Records  available. — April  9, 1902,  to  September  30, 1916. 
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6ao8. — Chain  on  downatraam  aide  of  bridge  near  midspan;  read  by  Mn.  Inez  Nelson. 

DiBCBABOS  M  BASURBM ENT8. — Made  from  new  bridge  2  milee  below  gage. 

Cbaknei.  and  control. — ^No  information. 

GxTBsifEs  or  j>i8CHABaE. — ^No  data. 

loe. — Stage^dischai^  relation  affected  by  ice;  data  insufficient  to  warrant  determi- 
nationa  of  flow. 

DnmtsioNS. — Between  Palisade  and  the  station  at  Glenwood  Springs  there  are  court 
decrees  for  the  diversion  of  1,828  second-feet  from  Grand  River,  628  second- 
feet  of  which  are  for  irrigation,  and  1,200  second-feet  for  power  in  pumping 
to  higher  levels.  The  proposed  high-line  canal  of  the  United  States  Recla- 
maticm  Service  will  divert  700  second-feet  5  miles  above  Palisade  station. 

RxGuijiTioN. — ^None. 

CooPBBAnoN. — Complete  records  furnished  by  United  States  Reclamation  Service. 

Dudiarge  meaturements  of  Grand  River  near  Palitade,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 


Feb.  39 
Ibr  13 
Sept.  18 


Mada  by- 


Page  and  Land 

J.C.  Para 

Page  and  Blackmer 


Fert. 
13.  S 
l«.l 
13.9 


Dis- 
charge. 


Bee.-ft. 
I,(M) 
19,700 
3,200 


Dmly  ditcharge,  in  leamd-feet,  of  Grand  River  near  Palisade,  Colo.,  far  the  year  ending 

Sept.  SO,  1916. 


Day. 


Dot. 


Nov. 


Dec. 


Fab. 


Mar. 


Apr. 


May. 


lune. 


July. 


Aug. 


Sqit. 


1. 
J. 
3. 
*.. 
i.. 

«.. 
7.. 
».. 
».. 
10. . 

II.. 

u.. 

13.. 
M.. 

a.. 

M.. 
17.. 
«.. 
».. 
».. 


a., 

B. 
B. 
14. 
S. 

».. 

T.. 


a. 
a. 


2,3S0 
3,540 
3,350 
2,180 
3,000 

3,000 
8,130 
3,0B0 
1,880 
1,530 

1,640 
1,040 
1,700 
1,700 
1,700 

1,840 
1,760 
1,700 
1,640 
1,640 

1.7B0 
3,000 
1,840 
1,840 
l.fflO 

1,780 
1,640 
1,530 
1,630 
1,530 
1,130 


1,420 
1,420 
1,370 
1,470 
1,420 

1,680 
1,680 
3,330 
1,880 
3,620 

1,820 
1,680 
1,530 
1,370 
1,320 

1,330 
1,630 
1,420 
1,370 
1,470 

1,630 
1,580 
1,820 
1,700 
1,640 

1,470 
1,420 
1,420 
1,470 
1,330 


1,230 
1,370 
1,470 
1,470 
1,630 

1,470 
1,630 
1,420 
1,420 
1,420 

1,430 
1,420 
1,420 
,1,420 
1,420 

1,470 
1,430 
1,370 
1,230 
1,110 

1,070 
1,190 
1,470 
1,420 
1,470 

1,420 
1,190 
1,330 
1,190 
1,190 
1,190 


1.530 
1,580 
1,700 

1,700 
1,530 
1,640 
1,640 
1,680 

1,640 
1,680 
1,680 
1,680 


1,640 
1,580 
1,420 
1,470 
3,030 

2,180 
1,940 
1,880 
2,000 
3,000 

3,060 
2,120 
2,250 
2,460 
2,460 

2,320 
3,250 
3,540 
3,780 
3,130 

3,880 
4,600 
4,700 
4,080 
3,580 

3,080 
3,540 
3,940 
3,120 
3,030 
2,940 


2,700 
2,540 
3,390 
3,780 
3,620 

3,780 
3,540 
3,540 
2,390 
3,390 

3,700 
2,940 
3,580 
3,980 
3,980 

3,980 
4,180 
4,600 
4,920 
6,140 

4,920 
4,  .WO 
4,810 
6,000 
6,600 

7,690 

8,480 

9,740 

12,000 

12,400 


11,000 
9,260 
8,480 
7,730 
7,730 

9,420 
13,100 
16,000 
18,200 
20,500 

21,900 
21,200 
19,700 
18,400 
16,600 

14,300 
12,600 
11,200 
10,200 
11,400 

12,000 
12,000 
11,700 
11,400 
11,900 

13,600 
13,600 
13,900 
14,300 
15,400 
17,300 


18,600 
19,200 
19,700 
19,900 
31,000 

31,300 
30,300 
19,000 
19,000 
31,200 

23,800 
24,800 
25,300 
26,800 
25,300 

24,000 
23,800 
23,800 
24,800 
24,800 

23,600 
22,600 
19,900 
18,200 
17,800 

17,800 
17,600 
17,400 
17,200 
17,000 


16,600 
15,600 
15,000 
14,300 
13,600 

12,000 
11,700 
11,400 
11,500 
11,900 

11,500 
11,200 
10,200 
9,580 
9,100 

8,480 
8,640 
8,330 
8,030 
7,440 

6,880 
6,470 
6,960 
6,600 
5,250 

5,360 
6,480 
6,880 
^020 
6,740 
7,300 


8,180 
7,590 
7,880 
8,480 
7,590 

7,300 
7,590 
ri60 
7,020 
6,210 

6,080 
5,600 
8,630 
7,590 
7,690 

6,740 
6,720 
5,360 
4,920 
4,600 

4,280 
3,880 
3,680 
3,300 
3,030 

2,940 
2,860 
2,860 
2,700 
2,700 
2,780 


2,700 
2,700 
2,700 
2,460 
2,320 

2,640 
3,460 

3,180 
2,620 
3,300 

3,580 
3,880 
8,980 
3,980 
3,780 

3,580 
3,300 
2,940 
2,860 
2,700 

2,780 
3,460 
3,390 
3,390 
3,460 

2,390 
2,390 
2,390 
2,250 
2,250 


VoTX.— eug»dlseliargs  rdation  aerioady  allected  by  Ice  Jan.  1  to  Feb.  17;  dally  discbarge  notdaUr 
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Monthlff  ditekarge  of  Orand  River  near  Palimuk,  Colo.,  for  the  year  ending  Sept.  90, 1916. 


Itonth. 


DWhatga  In  aaooHMtat. 


Hazlmam.  Ifhilimiin 


BmHrft 
(total  Id 

■a«-iKt). 


Octobtr 

NovomlMr. .,.. 

Deoamber. 

FebrnarylS-S 
Hareb 

Tone 

July 

Augnst 

September 


2,S40 
2,820 
1,530 
1,700 
4,700 
13,400 

a,too 

2S,MI0 
18,000 
8,830 
3,  MO 


i,S30 
1,320 
1,070 
1,S30 
1,420 
3,3M 
?730 
17^000 
S,2S0 
2,700 
2,180 


1,!«0 
1,!>70 
1,180 
1,810 

t,eM 

4,740 
13,700 

»,iao 

9,530 
5,580 
2,830 


111,000 

93,400 

(8,800 

38,300 

183,000 

382,000 

813,000 

1,280,000 

(85,000 

343.000 

188,000 


OKAVS  BlVXa  HXAX  nUITA.  COLO. 

Location.— Ip  aec.  20,  T.  1  N.,  R.  2.  W.,  at  highmty  bridge  1 J  milee  south  of  Pruita, 
in  Meea  County.  Nearest  large  tributary,  Little  Salt  Wash,  entera  a  mile  below 
station;  Gunnison  River  enters  at  Grand  Junction  about  12  miles  above  . 

DRAiNAaE  ARBA. — 16,800  Square  miles  (measured  on  map  in  Hayden's  atlas). 

Rbcordb  availablb. — Flood  records  during  1908,  1909,  and  1910;  continuous  records 
April  1,  1911,  to  September  30,  1916. 

Gaoe. — Chain  on  downstream  side  of  left  span;  read  by  Van  Branstetter.  Prior  to 
May  3,  1911,  gage  was  vertical  staff  attached  to  center  pier,  datum  0.05  foot 
lower. 

DracHARcnt  kbasurbmsnts. — ^Made  from  highway  bridge. 

Channel  and  control. — Bed  composed  of  silt  and  gravel;  shifts  during  high  water. 
Conlxol  is  ri£9e  600  feet  downstream;  slightly  shifting.  Banka  are  high  and 
will  not  be  overflowed  except  at  stages  above  18  feet. 

Extremes  or  dibcharoe.— Maximum  stage  recorded  during  year,  11.2  feet  June  14 
and  at  8  a.  m.  June  15  (dischaige,  39,600  second-feet);  minimuni  stage,  2.4  feet 
at  5  p.  m.  November  15  and  8  a.  m.  November  16  (dischaiige,  2,170  second-feet). 
Minimiiin  discharge  probably  occurs  during  winter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  daily  discharge  not  deter- 
mined during  winter  months. 

Diversions.— Between  the  Palisade  station  and  Fruita  there  are  court  decrees  for 
diversion  of  788  second-feet  from  Grand  River. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  shifts  occasionally  between 
narrow  limits;  affected  by  ice  December  17  to  February  18.  Rating  curve  well- 
defined  above  2,000  second-feet.  Gage  read  to  tenths  twice  daily.  Daily  dis- 
charge ascertained  by  applying  daily  gage  height  to  rating  table.  Open-WBt« 
records  good;  winter  records  fair. 

Diidtarge  meaturemenU  of  Orand  River  ■near  Fruita,  Colo.,  during  the  year  ending  Sept. 

SO,  1916. 


(Made  by  W.  R.  King.) 

I>ste 

ba^U 

Dis. 

charge. 

Nov.  17 

Ful. 
2.68 
10.78 
5.78 

Sec..fi. 
3,350 

37  Tno 

Junel8 .                                         .  

July  21 

8,8M 
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Dailjf  dimiliarge,  in  teeond-feet,  of  Grand  River  near  Fniita,  Colo.,  /or  the  year  ending 

Sept.  SO,  1916. 


•ov. 


1. 

3. 
S. 
4. 
S. 

«. 
7. 
8. 
9. 
10. 

II. 
13. 
IS. 
M. 
15. 

16. 
17. 
IS. 
U. 

ao. 

SI. 
2>. 
». 
94. 
2S. 

M. 
27. 

as. 

». 
so. 

31. 


Oct. 


s,aw 

3,2t0 
S,2M 

3,140 

3,9go 

3,tW 

2,m 

2,840 
3,700 

3,100 
3,430 
3,430 
3,430 
3,t«0 

3,700 
2,800 
3,700 
2,700 
2,700 

3,<!60 
2,700 
2,S60 
2,700 
2,560 

3,<M 
2,M0 
3,IW 
3,430 
2,430 
3,800 


Nor. 


3,300 
3,430 
3,300 
3,430 
3,430 

3,430 
3,  HO 
2,990 
2,840 
3,200 

3,140 

2,no 

2,700 
3,300 
3,170 

3,300 
2,300 
3,500 
2,700 
2,700 

2,700 
a,9W 
3,140 
2,990 
3,000 

2,900 
3,000 
3,840 
3,700 
3,430 


Dec. 


3,430 

2,700 
2,700 

z;soo 

3,840 

2,000 
2,990 
3,990 
3,700 
3,700 

3,700 
2,700 
2  700 
2,100 
2,700 

2,700 


Feb. 


2,900 
3.300 

3,000 
3,990 
2,990 
2,990 
3,140 

.3,700 
3,900 
3,290 
8,280 


Hv. 


2,990 

2,700 
2,700 
2,500 
3,290 

4,470 
3,450 
3,140 
8,140 
3,200 

3,940 
3,940 
4  110 
4,000 

4,000 

4,290 
4,200 
4,000 
4,8SO 
5,450 

8,750 
10,000 
8,830 
8,270 
7;  220 

6,080 
8,480 
5,000 
5,870 
0,080 
6,870 


Apr. 


5,450 
4,850 
5,250 
5,000 
5,000 

6,380 
5,000 
4,000 
4,000 
4,850 

6,250 
6,620 
7,230 
5730 
7;4T0 

7,730 
8,270 
9,120 
10,300 
10,000 

8,830 
8,650 
9,710 
11,700 
14,000 

16,300 
10,500 
18,300 
31,700 
33,300 


Mw. 


10,200 
18,500 
14,800 
14,000 
15,000 

17,300 
a,  000 
27,200 
31,300 
34,900 

38,100 
35,900 
33,800 
31,700 
37,900 

33,000 
20,400 
17,000 
16,900 
18,200 

20,100 
30,100 
20,400 
19,400 
18,900 

30,400 
21,700 
22,200 
22,!I00 
23,900 
36,000 


lone. 


28,000 
30,600 
20,900 
31,700 
33,100 

33,100 
32,400 
32,000 
28,600 
30,  W» 

34,100 
37,400 
38,800 
39,000 
39,200 

87,700 
37,000 
38,100 
38,800 
38,800 

35,900 
33,100 
30,000 
20,000 
26,000 

26,000 
24,800 
24,200 
23,900 
22,800 


July. 


21,400 
20,400 
19,200 
18,700 
17,000 

10,700 
16,000 
15,200 
15,400 
15,600 

15,400 
14,200 
12,900 
12,100 
11,400 

11,000 
11,000 
11,000 
10,300 
9,710 

8,830 
8,000 
7,470 
0,750 
6,980 

6,980 
8,000 
8,560 

10,000 
9,710 

10,300 


Aug. 


11,400 
11,000 
12,100 
12,900 
13,900 

11,400 
13,100 
11,000 
10,700 
10,700 

10,700 
10,300 
10,000 
11,700 
13,100 

11,400 
9,710 
8,830 
8,650 
8,370 

6,780 
6,060 
6,450 
4,860 
4,470 

4,290 
4,470 
4,110 
3,940 
3,940 
3,770 


Sefyt. 


4,110 
3,040 
3,610 
3,290 
3,290 

3,290 
3,290 
3,450 
3,010 
4,110 

6,450 
5,870 
6,870 
6,460 
5,250 

6,080 
4,850 
4,290 
4,110 
3,940 

3,010 
3,610 
3  450 
3,460 
3,450 

3,610 
3,610 
3,450 
3,450 
3,450 


NoTB.— DIachmige  cettmated  becanae  of  Ice  u  IdUowb:  Pec.  17-81,  3J30  aecond-fest;  Jan.  1-81,  2,080 
'■•—- Feb.  1-18, 2,720  second-feet.    Discharge  July  12,  Interpolated^ 


Momthlg  d%»eharge  of  Grand  River  near  Pniita,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 


Octdtwr.... 

lYoVCOLMr. 

Saoember.. 


FafanwT. 


iSS^::::: 

Jane 

Joly 

Angnt..... 
Sdiieaiber. 


The  year.. 


Discharge  In  second-tset. 


Maximum.   mniTTinm,      Mean, 


3,290 
3,140 


10,000 
22,200 
38,100 
39,000 
21,400 
12,900 
5,870 


39,000 


2,300 
2,170 


2,560 
4,660 
14,000 
22,800 
6,760 
3,770 
3,290 


2,710 

2,000 

0  2,640 

•  2,680 

••2,880 

4,920 

9,270 

23,000 

32,100 

12,500 

8,710 

4,040 


9,000 


Run-ofI 

(total  In 

acre-ltot). 


107,000 
160,000 
156,000 
163,000 
164  000 
303,000 
552,000 
1,410,000 
1,910,000 
760,000 
536,000 
240,000 


6,530,000 


■  Katimated  by  hydrographlc  compailson  with  recerd  of  flow  of  Oiand  Blver  at  Olenwood  Springs. 
"— 19— W8P  489 6 
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Location. — About  sec.  7,  T.  23  S.,  R.  24  E.,  <t  Dewey  ienry,  three-quarten  of  a  mile 
below  mou£h  of  Dolores  IGver,  M'mileaaKoye  Junction  ^  Green  and  Giand  riven, 
and  14  miles  eoutbeast  of  Ciaco,  Grand  County. 

DSAINAOB  ARBA. — ^23,800  squaie  milea. 

Bbcords  avaiulblk. — November  10,  1914,  to  September  30,  1916,  at  present  site; 
25  nules  downstream  at  Moab,  October  1, 1913,  to  November  10,  1914;  flow  about 
the  same  at  both  placeq. 

Gaoe. — Stevens  continuouB  water-stage  recorder  on  left  bonk  500  feet  above  ferry 
cable. 

DiscHABGE  HBASTTREHEMTS. — Made  from  car  on  ferry  cable  and  from  highway  bridge 
half  a  mile  below  gage. 

Ghanmsi.  and  control. — Channel  stnugjit  for  several  hundred  feet  above  and  below 
station.  Left  bank  high  and  not  subject  to  overflow;  right  bank  fairly  high  and 
will  probably  not  be  overflowed.  Bed  at  the  gage  composed  of  sand  and  gravel. 
Control  probably  about  a  quarter  of  a  mile  below  the  gage;  somewhat  shifting. 

Extremes  or  discharge. — MaTimiim  stage  dtuing  year,  from  water-stage  recorder, 
13.9  feet  at  7  p.  m.  May  11  (discharge  47,800  second-feet);  mininium  stage  probably 
occurred  in  December  when  clock  was  stopped. 

1915-1916:  MaTJmum  stage  recorded  13.9  feet  at  7  p.  m.  May  11, 1916  (dischaige 
'47,800  second -feet);  minimum  stage  1.55  feet  September  10, 1915  (discharge  1,460 
second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice.  Winter  estimates  baaed 
on  current-meter  measurements  and  observer's  notes. 

DrvsRsioNS. — ^Below  practically  all  diversions.  A  large  amount  of  water  is  diverted 
in  Colorado  for  irrigation. 

RBaxTLATioN. — Station  is  too  far  below  to  be  afiected,  except  in  a  general  way,  by 
regulation  in  Colorado. 

AooTTRACY'. — Stage-diKharge  relation  permanent;  affected  by  ice  December  21  to 
February  21.  Bating  curve  well  defined  for  range  in  stage  during  year.  Opera- 
tion of  water-staga  recorder  satisfactory  except  during  winter  when  ice  formed  in 
well.  Daily  discharge  ascertained  by  applying  to  rating  table  daily  gage  height 
taken  from  graph  by  inspection  except  for  period  when  stage-discharge  relation 
was  affected  by  ice.     Records  obtained  by  use  of  rating  table  good ;  others  fair. 

DttAarm  meatwemenU  ofOrand  River  near  Cieeo,  Utah,  dtaing  the  year  ending  Sept.  SO, 

1916. 


Date. 

MKinby- 

bait^t. 

Bla- 
oharga. 

Date. 

Mwlnby- 

lu^t. 

Dto- 
tsharge. 

Oct.   18 

It.  W.  JordSD 

Feet. 
XM 

xn 

4.«B 

5ac.-/t. 

2,  no 

^«60 
S,1M 

Feb.  37 
May  14 

lUDt  21 

A.B.Parton 

Ftet. 

xsa 

1X81 

ia<8 

Sec.-fl. 
8,220 

W.E.  DIoUnMn. 

do 

SS.OOO 

r» 

.....do 

83,500 

a  loe  alms  sbore  at  riffle  for  a  width  of  40  ieet;  also  between  cage  and  liffle. 
t  ao  to  80  net  ot  ioe  aloDi  each  bank  at  g>|B  and  oontiol;  floating  ilodi  ke. 


Digitized  by 


Google 


^i&Ntf  m^sL  %msr.  sc*?^  .-s 
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Dailjfditehargg,  in  ueond-fdxfbfSfiXilt^il^iStffS&S,  ^fffUtfj/ir  Ac  year  ending  Sept.  SO, 

soC  sc  izita  a*ipei(V  .^c-s  bit:.:  tT-  -A%^: ,  '.V  S'   X  ,  fc  '  T  >  i©is  .li—  Morrow: t.' 


,;;A&ZJ 


::^£ 


PfTffA 


K&JU 


Dagr.       OeL     Not.     Dm.     Ju.     Tab.      Kir.      Apr.      Iby.     Tone.     iQly. 


A«t 


Sept. 


I... 

a... 

4 

«... 

7... 
8... 
9... 
10... 

11... 
13... 
IS... 
14... 
15... 

1«... 
17... 
W... 
19... 
3D... 

a... 

94... 
X... 

3>... 
37... 
38... 
39... 
30... 


8,840 
8,840 
8,840 
8,840 
8,140 

3,140 
8,140 
8,040 
3,940 
3,7S0 

9,m 

S,UD 

3,e«o 

2,470 
3^380 

3,«ao 

2,580 
3,880 
3,580 
3,750 

3,940 
3,780 
2,750 
2,880 
2,880 

^470 
3^880 

%am 

3,580 
S,47D 
2,470 


2,880 
2,470 
2,380 
3,880 

2,880 
3,580 
8,840 
2,840 
8,  HO 

8,440 
8,040 
3,750 
3,470 
3,880 

3,880 
3,290 
3,580 
3,880 
3,750 

3,840 
3,940 
3,040 
8,340 
t,340 

8,140 
8,040 

2,750 
2,750 
2,880 


3,470 

3  680 
2,750 
3,660 

3,750 
3,840 
3.040 
3,840 
3,710 

2,680 
3,880 
2,580 
3,580 
2,800 

2,780 

2-22 
2,880 

2,500 

3,880 


2,960 


3,1W 


8,840 
8.880 
8,880 


8,440 
3,140 
2,940 
2,750 
8,440 

4,870 
4,310 
8,870 
8,550 
8,560 

8,870 
4.200 
4,870 
8.580 
8,340 

8,080 
5,830 
8,340 
7^180 
7,380 

9,500 
12,800 
16,100 
16,100 
12,100 

10,100 
8,870 
7,980 
8,370 
8,870 
8,370 


7,890 
7,130 
0,860 
7,600 
8,370 

7,080 
7,410 
6,860 
6,210 
6,080 

7,180 
0,180 
0,500 
10,100 
10,500 

10,100 
11,400 
13,500 
15,800 
14,900 

13,100 
13,100 
13,500 
16,100 
18,200 

30,800 
23,000 
28,700 
36,800 
30,900 


38,300 
32,400 
19,000 
17,800 
17,300 

19,800 
35,600 
83,700 
87,400 
42,800 

46,900 
48,900 
44,000 
40^300 
36,000 

80,900 
34,300 
30,800 
19,000 
18,800 

23,000 
23,400 
23,400 
23,000 
21,100 

23:000 
33,800 
33,700 
34,600 
35,900 
28,300 


80,900 
83,700 
33,300 
33,300 
34,600 

86,000 
34,100 
33,300 
31,400 
88,300 

86,400 
89,300 
40,300 
41,300 
41,800 

40,300 
39,300 
89,800 
39,300 
89,700 

38,800 
35,500 
33,700 
38,100 
38,400 

26,100 
25,000 
M,600 
34,800 
24,200 


28,700 
23,400 
21,600 
30,300 
18.600 

17,300 
16,600 
15,300 
15.300 
15,700 

10,900 
18.100 
14,900 
13,600 
1^800 

12,600 
13,100 
13,600 
11,800 
11,100 

10,500 
9,500 
0,180 
8,570 
8^370 

4,390 
8,870 
11,100 
13,100 
11.800 
11,400 


13,600 
13,100 
18,800 
17,800 
14,200 

14,200 
18,800 
14,300 
13,800 
13,100 

11,400 
10.800 
13,800 

mIooo 

13,800 

18,100 
13,100 
10,100 
9,180 
8,8n 

7,600 
7,410 
6,860 
6,080 
6,880 

8.460 
6,340 
1^100 
4,870 
4,870 
4,7(0 


4,640 
4,780 
4,530 
4,310 
4,000 

4,300 

4,000 
4,000 
4,300 
6,880 

6,080 
6,800 
8,800 
6,470 
6.340 

5,980 
6,680 
6,330 
4,870 
4,640 

4,680 
4,810 
4,300 
4,000 
8,980 

4,080 
4,090 
4,090 
8,980 
8,760 


Nous.— Dbduna  wtimated  beesoM  of  ka  or  lade  of 
BiMmiiiiiimita,  u  bllowi:  Dee.  31-81,  2,300  aecond-teet. 


th>m  obaarrer's  notes  and  3  dlsoharn 

iiwiM ■ ,  KB  iuiM.wB.  xfvi.  AAioA,  ^ow  Bc«vuu'icv i>,  tf Bu.  1-6,  3,600  Beoond'feet,  Jan.  7-36, 3.000  80oona- 

Int.  Jan.  38.31, 8,100  nKouMget,  and  Fab.  1-36, 8,300  noondrtBet.    Dea  18  aad  19,  InteipoUed. 


Jf(jMJhfy  cKidkvye  ofQramd  Jtttwr  near  Oieeo,  Utdk,  for  the  year  ending  8ept.  SO,  1919. 


north. 

Dbchaije  In  aeoand-feet. 

Rimoa 

Mudmnm. 

lUnlmam. 

Mean. 

acra-feet). 

Oetobw 

3,840 
8660 
%940 

3,880 
^380 

2,790 

2.770 

2,680 

$960 

8)210 

8,870 

12,700 

27,300 

83,800 

13,900 

10,300 

4,810 

172,000 
165,000 
156,000 
181,000 
188,000 
423,000 
756,000 

Nonmbw 

Pmmibfr. 

FhtwiMTT 

JSSS!?.*"";"::":":""":::::;:;":"::::::";:::: 

18,100 
80,900 
46,900 
4^800 
33,700 
17,300 
6,600 

3,750 
8,080 
17^800 
34  300 
8,370 
4,760 
3,760 

AnrIL 

jCr.: 

1,880,000 

2,010,000 

855  000 

633,000 

S»;;::::::;:;ii;:::;::::;::"::;:";":::;";:;::::::" 

July. 

AwiHt               

SmSmiw"     *,  ".  *        , 

386,000 

46,900 

10,300 

7,600,000 

Digitized  by 


Google 


84 


S0BFACE  WAXEB  SUFFLT,  1916,  PABT  IX. 


nuacB  Bivn  wmmm  absow.  oou>. 

LocAnoN . — ^In  aec.  4,  T.  2  S.,  R.  75  W.,  (ne-foorth  mOe  from  Vaaqnez  aidiiig  on  Den- 
yet  A  Salt  I«ke  BaibiMd  in  An^Mho  National  Foraat,  and  1}  miles  ■outhweBt  of 
Anow  in  Grand  Coonty.    Nearest  tributary  enters  about  balf  a  mile  above. 

Drainaoe  akka. — 37  square  miles  for  presemt  location  <A  statifao  (measured  on  qiecial 
map) ;  28  square  mUes  for  site  1  mile  upstream  used  to  June  3,  IMft. 

Records  availablx. — September  23,  1910,  to  September  30,  1916. 

Gaoe. — ^Fiiez  water-stage  recorder  on  left  bank  about  1  mfle  below  bridge  on  road  to 
Arrow.    Prior  to  June  3, 1916,  vertical  staS  attached  to  downstream  side  of  bridge. 

DsBCBAROB  M EASVBEXKNTS. — ^Ifado  fiom  footlog  bridge  or  by  wading. 

Crankkl  and  comtbol. — ^Bed  composed  of  boulders  and  coane  gravd;  practically 
pennanent.    Control  not  well  defined.    Banks  not  subject  to  overflow. 

EizTSEiiEB  OF  DiscHABOE. — MaximuTii  discharge  during  year,  from  hydrographic 
comparison  of  North  Fork  Grand  River  near  Grand  Lake,  260  second-feet  on 
May  10;  minimum  discharge,  6.8  second-feet,  several  days  in  March. 

Ice. — Stage-discharge  relation  not  aerioualy  a&cted  by  ice  except  for  short  period 
eariy  in  winter.    Ice  forms  comi^ete  cover  and  water  flows  freely  beneath  it. 

DiVBBSiOMS. — 'There  is  court  decree  for  divenion  of  53  second-feet  across  divide  from 
headwaters  of  Fraser  River  into  headwaters  of  Gear  Creek.  During  1916,  approx- 
imately 832  acre-feet  were  diverted  under  this  decree.  Below  station  there  are 
court  decrees  fc«  74  seoond-feet  for  irrigation  and  61  second-feet  for  placer  and 
power. 

Rbooiation. — None. 

AcocBACT. — Stage-discharge  rdation  at  upper  stati<m  not  permanent;  at  Iowa  stataon 
practically  permanent;  affected  by  ice  for  short  period.  Rating  curve  for  upper 
station  poorly  defined;  for  lower  station  well  defined.  StaS  gage  read  to  hun- 
dredths twice  daily;  opention  of  water-stage  recorder  satisfactory  after  June  10. 
Daily  discharge  ascertained  by  applying  to  rating  table,  daily  gage  height  deter- 
mined either  by  inspecting  gage-height  graph  or  from  mean  of  two  readings  on 
staff  gi^.    Records  excdlent  after  June;  fur  prior  to  that  date. 

Ditdtarge  meamtremenU  of  Prater  Rvxr  near  Arrow,  Coh.,  during  the  ytar  ending  Sept. 

SO,  1916. 
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DaS^  diteharge,  in  leeandirfed,,  of  Frater  River  near  Arrow,  Colo.,/or  Ae  year  ending  Sept. 

SO,  1916. 
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Note— Dbebarit  Not.  12-17  aUiiistcd  becsuae  of  ice.  Interpolated  Deo.  20-24, 26,  Jan.  1-3,  Feb.  1, 3-4, 
7-8,  lO-U,  14-15,  Arr.  13-16,  and  Aug.  13;  estimated  from  hydrogtaph  comparlaon  of  North  Fork  of  Orand 
BlrariMar  Onnd  Klin  Uqr  8-11,  U-18, 31,  26-36,  28,  and  Jane  4-9. 

Monthly  ditduaye  o/Frater  River  near  Arrow,  Colo.,  for  the  year  ending  Sept.  SO,  191$. 
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86  STTBFACK  WATER  STTPFLT,  1916,  PART  IX. 

wnxuHS  TOBz  nAm  wnozx,  oou>. 

LocATioN.^In  aec.  3,  T.  2  S.,  R.  78  W.,  at  Horaeahoe  nnger  station  in  Ampaho 
Natknal  Fonat,  about  6  mflea  aoatheaat  cd  SchoU  in  Grand  Connty.  Nearest 
hige  tnbiitar3r,  Kejiaia  Creek,  ^enteta  fraoi  eaat  three-qnarten  of  »  mile  above 


DiiAiHAaB  iLBXA. — 141  aqnare  miles  (measured  on  map  in  Forest  atlas). 

Becords  ATAiiABLX.'^^eptember  22,  1910,  to  June  30, 1912;  April  27,  1913,  to  Sep- 
tember 30, 1916. 

Gaob. — Vertical  staff  in  pool  near  light  bank  100  feet  below  bridge;  read  by  forest 
ranger. 

DiscHAaoB  MSASUHUf  EHTB. — Made  by  wading  or  ttom  cable  400  feet  above  gage. 

Chaniih.  and  contsol. — ^Bed  composed  of  boulders;  rough.  Control  25  feet  below 
gage;  will  shift  slightly.  Banlm  not  subject  to  ovesflow  except  during  extremely- 
high  water. 

ExTKBKBB  or  DESOHABOK. — MaTJmmn  stage  recorded  daring  year,  3.15  feet  at  5  p.  m. 
June  18, 19, 20  (dischaige,  836  secood-f e«t) ;  minimnm  discharge  pmbabiy  ocuunwd 
during  the  winter. 

Jo*. — Stage-discharge  relation  somewhat  affected  by  ioe;  data  insuffident  for  deter- 
minations of  daily  discharge  November  11  to  February  29. 

DrvsBSioNS. — There  are  court  decrees  for  the  diveraion  of  868  second-feet  frona 
Williams  Fork  above  the  station.  Of  this  amount  700  second-feet  is  to  be  diverted 
to  the  eastern  dope,  but  this  diversion  has  not  been  made. 

RxouLATiON. — None. 

AccoBACT.— Stage-discharge  relation  practically  permanent  during  1916;  dtifta 
oocasionaUy  between  narrow  limits.  Rating  curve  well-defined  between  SO  and 
1,200  second-feet.  Gage  read  to  hundredths  twice  daOy.  Daily  discharge 
ascertained  by  applying  daily  gage  height  to  rating  table.  Owing  to  high  altitude 
ci  drainage  basin  (7,900  feet)  there  may  be  considerable  diurnal  fluctuatian  at 
certain  seasons  of  year  due  to  alternate  melting  and  freering  of  mow,  and  mean 
daily  gage  height  may  be  somewhat  in  enor.  BecMdi  good  except  thoM  tor 
May  which  are  fur. 

DuAarge  meamrementi  of  WiUiant  Fork  near  StkoU,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 
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Daih  ditdiarge,  in  tcand-feet,  of,Wi3UaiM.Fork  n«ar  StJ»lL  Coh.,for  the  year  ending 

Sept.  SO,  1916. 
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Note.— Dnta  Insoffldent  to  det«nnlne  daily  dt<idsarn,  Kov.  11  to  ^b.  29,  txicausa  of  Ice.  Dladiarge 
caCtmated  Oct.  11,  Apr.  8-19,  July  23-27,  and  Sept.  15-16.  Dl«harg«  estimated  May  7-28  from  hydro- 
gcapUcoomparbaiwithrecocd'OtflowoCWUUaiiu  FoA  nair  PatshaU,  because  gage  Iwlghts  wen  ^>par- 
otfvin  error. 

Monthly  diid»arge  of  Williams  Fork  near  Scholl,  Cola.,  for  the  year  ending  Sept.  SO,  1916. 
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SURFACE  WATER  SXTPPLY,  IMd,  PART  IX. 


WnXIAXS  TORX  ZrZAK  FABSSAIX,>  COU>. 

Location. — ^About  sec.  36,  T.  1  N.,  R.  79  W.,  at  highway  bridge  at  Field's  ranch, 
4  miles  above  the  mouth  of  the  river  and  4  miles  south  of  Parahall,  in  Grand 
County.  Nearest  tributary,  Battle  Creek,  enters  from  the  west  2  miles  below 
station. 

Drainage  area. — 185  square  miles  (measured  on  map  in  Fcnest  atlas). 

Rbcords  available. — July  25,  1904,  to  September  30, 1916. 

Gaoe. — Vertical  staff  on  downstream  side  of  bridge  pier;  read  by  F.  A.  Field. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading  nearby. 

Channel  and  control. — Bed  composed  of  coarae  gravel  and  small  boulders;  shifts. 
Control  is  gravel  bar  50  feet  downstream;  shifts  during  high  water.  At  stage  of 
4.1  feet  water  begins  to  flow  through  small  overflow  channel. 

Extremes  op  discharge. — MaTimum  stage  recorded  during  year,  4.68  feet  at  8.40 
a.  m.  June  19  (dischaige,  1,030  second-feet);  minimum  discharge,  30  second- 
feet  November  30,  December  12,  20,  27,  January  8  and  31,  when  stage-discharge 
relation  was  affected  by  ice. 

Ice. — The  main  channel  is  kept  open  by  springs,  but  ice  forms  along  the  banks,  and 
slush  ice  also  frequently  forms.  Morning  readings  are  usually  affected  by  back- 
water from  ice,  but  afternoon  readings  are  sometimes  unaffected. 

Diversions. — ^There  are  court  decrees  for  the  diversion  of  658  second-feet  from  WQ- 
liams  Fork  between  the  station  near-  Scholl  and  that  near  Parshall.  There  are 
also  two  storage  decrees  for  80,700  acre-feet  and  1,420  acre-feet,  respectively,  ftom 
Williams  Fork. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  shifts  occasionally  between 
narrow  limits;  affected  by  ice  for  short  periods  during  winter.  Rating  curve 
well  defined  between  40  and  1,500  second-feet.  Gage  read  to  hundredths  twice 
daily.  Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating 
table.    Records  good  except  those  for  winter,  which  are  fair. 

Ditcharge  measuremenU  of  Williams  Fofk  near  Panhall,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

hai^t. 

Db- 
oharge. 

Date. 

Made  by— 

l^^t. 

DIa- 
charge. 

Oct.   10 

TV,  -a,  V\r\a 

rat. 
3.03 
Z78 

4«.fl 
49.9 

May  16 
June    S 

W.  R.  King 

Tft. 
3.6S 

4.U 
4.« 

^-L 

F«b.    3 

T.  J.  Watldiis 

do T 

tm 

liar.    4 

W.  R.  King 

H,  K.Bmitb 

sn 

1  Dcacribed  in  «arlfar  nporta  as  WUllami  Fork  near  Sulphor  Sprlnci,  Goki. 
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Daily  discharge,  in  teeond-feet,  of  Williamt  Fork  ntar  ParsKall,  Colo.,  for  the  year  en^ng 

Sept.  SO,  1916. 


Day. 


Oct. 

Not. 

Dee. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

98 

70 

4Q 

40 

33 

47 

74 

173 

475 

590 

196 

100 

oe 

35 

42 

33 

48 

71 

160 

475 

550 

169 

W 

73 

50 

36 

34 

SO 

71 

134 

475 

610 

169 

ts 

76 

58 

44 

34 

54 

66 

140 

475 

610 

275 

ts 

77 

52 

42 

31 

54 

73 

151 

SSO 

475 

300 

81 

71 

52 

36 

42 

49 

58 

182 

475 

440 

210 

70 

77 

45 

83 

43 

58 

68 

280 

440 

408 

225 

73 

74 

40 

30 

40 

50 

68 

370 

475 

375 

303 

77 

68 

38 

38 

43 

SO 

61 

408 

510 

375 

195 

74 

74 

35 

34 

43 

S3 

71 

510 

630 

353 

306 

73 

SB 

32 

33 

40 

57 

80 

440 

630 

315 

166 

79 

S6 

80 

32 

42 

81 

84 

440 

710 

310 

178 

78 

89 

37 

31 

40 

53 

86 

408 

795 

285 

192 

83 

SO 

46 

40 

40 

62 

83 

300 

750 

266 

199 

80 

S9 

SO 

48 

40 

73 

82 

2S2 

750 

361 

172 

77 

57 

S6 

34 

48 

71 

80 

225 

750 

348 

162 

8« 

58 

SO 

40 

SO 

73 

83 

343 

750 

334 

159 

80 

80 

44 

44 

48 

68 

98 

252 

795 

225 

142 

77 

86 

37 

44 

40 

68 

105 

206 

940 

206 

132 

76 

84 

30 

40 

48 

89 

S3 

230 

840 

196 

118 

80 

84 

52 

36 

47 

74 

S3 

218 

840 

178 

122 

76 

SO 

52 

34 

42 

89 

80 

243 

795 

162 

120 

78 

61 

SO 

32 

40 

68 

118 

218 

710 

151 

109 

78 

69 

SO 

32 

40 

68 

129 

243 

710 

132 

105 

74 

89 

61 

40 

42 

77 

151 

336 

630 

132 

103 

73 

68 

40 

42 

48 

59 

163 

384 

630 

140 

114 

69 

57 

30 

41 

52 

74 

192 

338 

630 

134 

118 

71 

40 

40 

39 

40 

71 

225 

331 

630 

162 

111 

68 

35 

SO 

36 

48 

76 

252 

358 

630 

159 

98 

04 

30 

61 

33 

66 

199 

358 

670 

182 

122 

64 

48 

30 

80 

440 

203 

127 

Sept. 


1. 
2. 
3. 
4. 
5. 

8. 
7. 
8. 
9. 
10. 

II. 
13. 
13. 
14. 
15. 

U. 
17 
18. 
19 
20. 

a. 

32. 
33. 
91. 

as. 

98. 
97. 

as. 
av. 

30. 
31. 


Ill 

96 
114 

114 
103 

118 
106 
96 
96 
118 

122 
114 
129 
134 
120 

114 
96 
98 
98 
96 

94 
»4 
96 

107 


94 
91 
91 
93 
91 


Note.— DIaefaarge  estimated  becauM  of  ioe  for  foUowfng  periods:  Not.  29-30,  Deo.  1-2,  8-13, 17-30,  24, 
37-2S,  Jan.  7-8,  U-13,  17,  20-23,  27-31,  Feb.  1-2, 29,  and  Mar.  1-3.  Shifting-control  method  used  July  20 
toS^.  30. 

MonnthJy  dUeharge  of  Wiiliamt  Fork  near  Parthall,  Colo.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


Run-off 
(total  In 
acre-feet). 


October 

November 

December 

January 

February 

March 

April , 

May 

June 

July 

August 

September 

The  year 


100 
89 
61 

48 
S2 
89 
252 
610 
940 
590 
300 


MO 


64 

30 
30 
30 
31 
46 
58 
134 
440 
132 


78.9 
65.6 
44.  S 
37.3 
41.9 
63.4 

105 

292 

652 

2S6 

162 

104 


161 


4,850 
3,900 
2,-50 
2,290 
2,410 
3,900 
6,250 
18,000 
3S,800 
17,600 
9,960 
6,190 


117,000 
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SURFACE  WATEB  STJPPLY,  1918,  PART  IX. 


BLXrS  RIVZX  AT  HtLLOS,  OOLO. 

Location. — In  sec.  18,  T.  5  S.,  R.  77  W.,  at  cemetery  bridge  on  outakirts  of  Dillon, 
in  Summit  County,  on  edge  of  Leadville  National  Forest.  Nearest  tributaries, 
SnakO'  River,  which  enters  a  short  distance  below  station,  and  Tenmile  Cieek, 
which  also  enters  below. 

Bkainaob  abxa. — 110  square  miles  (measured  on  map  in  Forest  atlas). 

RKCORoa  AVAILABLE.— October  15, 1910,  to  September  30, 1916. 

Gaob. — ^Vertical  stitff  on  right  abutment  of  bridge  facing  channel;  read  by  J.  H. 
Woodward. 

SiacBABOE  MEASUREMENTS. — Made  from  bridge,  or  by  wading. 

Channel  and  control. — Bed  composed  of  compact  gravel  upon  which  lodge  tailing 
slimes  from  hydraulic  dredges  near  Ereckenridge.  Control  is  riffle  60  feet  down- 
stream from  gage;  permanent,    nanka  high  and  not  subject  to  overflow. 

Extremes  op  discharge. — ^Maitimum  stage  recorded  during  year,  3.19  feet  at  6  a.  m. 
June  20  (discharge,  520  second-feet);  minimum  stage,  1.27  feet  at  5  p.  m.  April  8 
(discharge,  18  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  discharge  estimated  by 
comparison  with  records  of  flow  for  Snake  River  and  Tenmile  Creek. 

Diversions  . — There  are  court  decrees  for  the  diversion  of  2.3  second-feet  for  irrigation 
from  Blue  River  above  the  station  and  63  second-feet  below,  exclusive  of  a  decree 
for  350  second-feet  for  the  Green  Mountain  canal  not  yet  built.  In  addition 
there  are  placer  decrees  for  diversions  of  118  second-feet  from  the  Blue  near 
Breckenridge.  'There  is  an  Tinadjudicated  diversion  from  the  headwaters  of 
the  Blue  across  Boreas  Paw  to  Tarryall  Creek. 

Regulation. — None. 

AccuRACT. — Stage-dischaige  relation  affected  by  deposition  of  tailing  slimes  on 
\  control;  shifts  between  narrow  limits;  affected  by  ice.  Rating  curve  well  de- 
fined between  20  and  700  second-feet.  Gage  read  to  hundredths  twice  daily 
except  during  winter,  when  it  was  read  only  occasionally.  Daily  dischaige 
ascertained  by  applying  daily  gage  height  to  rating  table,  except  November  14 
to  March  31,  April  2-4,  6,  7,  9-11, 13,  14,  and  16,  for  which  it  was  estimated  from 
hydrographic  comparison  with  records  of  flow  of  Snake  River  and  Tminile  Greek 
at  Dillon,  and  April  1  to  September  30,  for  which  shifting-control  method  was 
used.    Records  good  except  those  for  November  to  April,  which  are  fair. 

Ditdmrge  meaturemerUa  of  Blue  River  at  DiUion,  Colo.,  dwring  the  year  ending  Sept. 

SO,  1916. 


Date. 

Made  by— 

^gSt. 

Dto- 

Jan.   15 

T.7.  Watkbu 

Feet. 
a  1.74 
•  1.75 
a.  47 

"--S-4 

Fbb.  12 

do 

28.0 

July  13 

Robert  FoUaoAbM 

221 

a  Stage-discharge  relation  afttooted  by  toe. 
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Dmbf  dudiarge,  in  aeeond-fetf,  ^  Blm  River  (U  JiUl»fi,.Qolo.,  for  the  year  ending  Sept. 

Sb,  1916. 


D.T. 

o«. 

Not.' 

-bie. 

JMI. 

rib. 

Ibr. 

Apr. 

May. 

June. 

July. 

A«g. 

Sspt. 

1 

78- 
78 
78 
78 

78 

^ 
70 

% 

70 
.   70 
70 
78 
78 

78 
70 

n 

M 
M 

M 
M 
M 
M 
04 

04 
•4 
04 
•t 

3 

a 

61 
S3 
S3 

48 
48 

« 

48 
48 

48 
48 
48 

48 
47 
47 
48 
40 

40 
40 
40 
45 
45 

40 
40 
40 
40 
« 

40 

-  -41 
44 

-  44 
43 

i 

a 

41 
40 

•SO 

» 
33 
30 

OS 

SI 

87 
87 

ae 

K 
85 
35 

34 

84 
84 
83 
83 
33 
81 

01 

u- 

.   83 
31 

'g 
SU 
3D 
80 

30 
30 
29 
29 
.   28 

28 
28 

'   IS 

i 

i 
.  28 

18 
,   38 

37 
27 
27 
37 

20 
26 

r 

37 

^ 

28 
20 
29 

29 
29 
28 
27 
». 

27 
27 
37 
38 
36 

2S 
IS 
34 
34 
31 

38 
23 
23 
14 

34 
34 
25 
35 
35 

as 

25 
24 
24 
34 

24 
34 
23 
22 
22 

33 
23 
24 
24 
24 

34 
34 
34 
24 

at 

94 
24 
24 
23 
24 
33 

33 
23 
22 
23 
23 

» 
20 
18 

30 
34 
34 
35 
35 

16 
38 

a 

40 
43 

45 
48 

ca 

75 
88 

118 
140 
158 
191 

158 

no 

111 

93 
94 

104 

181 

m 

28i 
34J 
808 

308 
345 
325 
305 
285 

205 

g? 
176 
191 

191 
908 
176 
178 
S5 

386 

346 
285 

^ 
198 

413 
413 
412 
436 

480 

458 
345 
336 
388 
413 

4S0 
503 

602 
502 
458 

468 
435 
413 
503 
480 

43S 
413 
286 

325 
326 

325 
306 
325 
868 

308 

«8 

368 

xi 

335 
305 

285 

343 

■10 

348 
308 
226 
326 
208 

308 
225 
326 
108 
178 

161 
101 
101 

155 
152 

101 
208 

191 
170 
385 
186 

185 

235 

■  191 

345 

325 

246 
308 

SI 

m 

1S8 

945 

336 

IS 
143 

% 

137 
138 
121 

no 

110 
108 

ut 

98 
94 
108 
98 

98 

3 

80 

S 

86 

4 ^ 

^ 

i 

( .  .  ^,.. 

78 

7 

78 

8 

78 

9 

70 

10 J 

n 

8D 

98 

u 

u 

96 

104 

M 

94 

U. 

80 

It. 

84 

17 ,.. 

81 

IS 

80 

1» 

78 

78 

M 

73 

22 

71 

73 

M 

89 

08 

9 

68 

27 

68 

OS 

a 

av 

« 

n , 

JfoiU^Iy  ditehqrge  of  Blue  River  at  Dillon,  Colo.,  far  (kt  year  ending  Sept.  SO,  1916. 


Ucnth. 


DMbaise  In  (coonMest. 


Maxlmiun.  Hlnlznum. 


Run-off 
(totelln 
acr»-fget). 


OetolMr 

MoTember 

Oaoeubar 

Jmutrj 

rcbnory 

Uarch. 

g!::;;::::: 

Jnly.".V.'.'"Ii:: 

AopiM 

80{ktcinb6r . . . . , 

Tbbjmt. 


78 

63 

45 

33 

39 

35 

191 

808 

603 

808 

325 

104 


53 
45 

33 
26 
23 
22 
18 
93 
805 
152 
94 
04 


68.9 
47.7 
38.3 
29.0 
36.3 
33.9 
65.6 

SM 

409 

nt 

171 
71.3 


4,340 

3,840 

3,M0 

1,780 

1,610 

1,470 

3,300 

14,600 

24,100 

14,400 

10,500 

4,730 


603 


18 


118 


86,900 
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SURFACE  WATER  STTPFLY,  lfll«,  PART  DC 


SVAKX  BITXB  AT  SIXXOV,  OOLO. 

Location. — In  sec.  18,  T.  5  S.,  B.  77  W.,  at  highway  bridge  200  yards  above  mouth 
of  river  at  Dillon,  in  Summit  County.  Nearest  tributary,  a  small  stream  from 
the  north,  enters  1  mile  above  station. 

Dbainaoe  akka. — 92  square  miles  (measured  on  map  in  Forest  athM). 

Rbcords  avahable. — October  15, 1910,  to  September  30, 1916. 

Gaok. — ^Vertical  staff  on  downstream  side  of  right  bridge  abutment;  read  by  J.  H. 
Woodward.  Prior  to  April  26, 1913,  gage  was  2  feet  farther  upstream,  and  althougji 
referred  to  same  datum  water  piled  up  on  gage  during  high  water,  giving  a  higher 
reading  for  same  diachaige. 

DiscHAXGE  MXA8UBB1IXNT8. — Hade  from  bridge,  or  by  wading  just  below  gage. 

Channsl  and  contsol. — Bed  composed  of  small  boulders;  roug^  but  permanent. 
Control  60  feet  downstream  will  shift  slightly  at  long  intervals.  BsiiJeb  not  sub- 
ject to  overflow. 

ExTRBMES  or  DI8CRABOE. — Maximum  stage  racoided  during  year,  2.2  feet  at  5.30 
p.  m.  June  14,  and  6  p.  m.  June  16  (dischazge,  430  second-feet);  minimum  flow 
occurred  during  winter  when  discharge  was  estimated  by  comparison  with 
records  of  flow  of  Blue  River  and  Tenmile  Creek. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from  dis- 
charge measurements,  observers  notes,  and  weather  records. 

DiVEBsioNS. — ^The  Summit  County  Power  Co.  diverts  about  30  second-feet  from  Snake 
River  above  Dillon.  Water  is  usually  diverted  from  April  to  November.  There 
is  also  an  irrigation  decree  for  4.5  aecond-feet  above  Dillon. 

Rboulation. — See  diversions. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  below  600  second-feet.  Gage  read  to  hundredths  twice  daily  except 
during  winter,  when  it  is  read  only  occasionally.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  table,  except  November  14  to  April  16,  for 
which  it  was  estimated  by  comparison  with  records  of  flow  of  Blue  River  and 
Tenmile  Creek,  based  on  occasional  gage  heights.  Records  good  except  Novem- 
ber to  Apiii,  for  which  they  are  fair. 

Diieharge  meamrtmenU  of  Snake  River  at  Dillon,  Colo.,  during  the  year  ending  Sept. 

SO,  19X6. 


Date. 

M«d«by— 

heliht. 

Dis. 
cbvga. 

Tin.   15 

T,  J,  W«tkll» 

red. 

.60 
LIB 

*-■t^o 

Peb.  U 

do 

13.1 

July  14 

145 
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Daibf  diadiarge,  tn  tteond-feet,  of  Snake  River  at  DiUon,  Colo.,  for  lite  year  ending  Sept. 

SO,  1916. 


DV. 

Oct 

Nov. 

Dw. 

Jan. 

Feb. 

Mar. 

Ai». 

M*y. 

June. 

July. 

Aug, 

Sept. 

1   ........*. 

U 

IS 

14 
14 

14 
18 
IS 
14 
14 

14 
14 
13 
13 
13 

13 
14 
14 
14 
13 

13 
13 
13 
13 
13 

13 
13 
13 
14 
14 
14 

14 
13 
IS 
18 
18 

U 
18 
18 
13 
U 

U 
12 
12 

U 
U 
U 
U 
U 

U 
13 
13 

11 
U 
U 
U 
11 

10 
10 
10 
10 
10 

U 
U 
11 
11 
11 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
11 
11 

11 
11 
11 

u 
u 

13 
18 
13 
U 
11 

11 
11 
11 
11 
11 

U 
U 
U 
13 
12 

U 
12 
12 
12 

U 
11 
11 
11 
11 

11 
11 
11 

u 
u 

11 
11 

10 
10 
10 

10 

11 
11 

il 

11 
11 
11 
It 
11 

u 
u 
11 
u 
11 
11 

13 
13 
13 
12 
11 

11 
11 
11 
13 
13 

14 

1< 
1« 
1« 
U 

10 
18 
30 
19 
2S 

It 
23 
2S 
28 
36 

87 
«0 
72 
70 
58 

47 
44 
37 
45 

45 

74 
•4 
120 
165 
212 

183 
IW 
1» 
15S 
136 

105 
94 
03 

to 

100 

107 
IDS 
93 
98 
111 

139 
131 
142 
168 
190 
200 

240 
340 
354 

280 
285 

249 
196 
316 
280 
330 

380 
380 
405 

406 
406 

430 
406 
3S5 
380 
380 

3S5 
S5S 
278 
235 
308 

363 
267 
285 

308 
280 

302 
344 

336 

228 
216 

103 

168 
168 
230 
204 

182 
176 
142 
136 
131 

128 
13t 
136 
143 
107 

lOO 
100 
100 
105 
92 

85 
153 
173 
124 
258 
166 

136 
138 
116 
121 
131 

136 
111 
121 
128 
105 

92 
92 
108 
108 
108 

96 
88 

70 
70 
70 

68 
60 
60 
56 

57 

56 

68 
47 
46 
58 
63 

49 

2 

41 

} 

41 

4 

33 

5 

38 

• 

40 

7 

81 

g 

28 

9 

37 

10. 

U 

12 

13 

83 

43 
48 
45 
88 

jj.... 

83 

M, 

29 

36 

18. 

, 

36 

24 

JO. 

. 

23 

a 

21 

30 

s 

19 

23 

aj. 

22 

J8. 

18 

16 

38 

16 

1 

17 

30... 

1 

14 

1 

1 

KoTC— Water  diverted  by  tbe  Snake  RlTsr  ditch  not  included  In  above  table.  Discharge,  Oct.  1  and  3 
ertlmated.  Oage  not  read  Nov.  14-80  aod  Deo.  9-31;  diacharge  for  each  period  estimated  at  12  aecond-teet. 
lafs  real  twlee  weekly  Jan.  l  to  Apr.  16;  diadiarge  interpolated  for  days  on  which  gage  was  not  read. 

IknUUff  diiekarge  of  Snake  River  at  Dillon,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  In  seeond-teet. 


Maxlnnun.   Minimum.      Mean. 


RuD^A 
(total  in 
acre-feet). 


13 


11 
13 
11 
73 
212 


138 


10 
10 
10 
11 
37 
196 
85 
46 
14 


13.6 
12.3 
12.0 
10.3 
11.8 
ia9 
34.6 

130 

316 

162 
88.3 
29.1 


733 
738 


670 
1,460 

7,380 
18,800 
9,960 
6,430 
1,730 


Itoytar.. 


430 


<7.S 


49,000 


KoCB^Watar  dtvettMl  by  Bnka  Blvar  ditch  not  Indndsd  In  the  above  tabto. 
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Aug.  1  Ufi6li^U'40,  1916. 


t>v. 

Ang. 

Sept. 

.D«y.  ;  • 

rJWK. 

fltpt 

Avig. 

fl«pt. 

37 
37 
87 
37 
87 

37 
U 
H. 

87 
87 

87 
81 
81 
87 
87 

87 
87 
87 
37 
37 

U 

31 
81 
87 
44 
44 

44 

37 
87 
37 
37 

87 
44 
44 
44 
44 

87 
87 
87 
87 
87 

21 

81 
31 
81 

31 

31 
31 
81 
37 
37 
37 

87 

IJ 

22 

37 

13 

23 

37 

14 

24 

37 

15 

25 

37 

U 

33 

87 

17 

27 

37 

18 

28 

37 

19 

29 

n 

10 

20 

30 

81 

31 

Nor. — ^No  reoordji  belcra  Aur.  l,  although  ditch  was  earryliig  gome  water.  Ueao  monthly  dlKharge  (or 
August  was  30.4  secand-bet  (2,340  acra-teet);  lor  September,  27.1  socand-Ieet  (2,210  acre-Iaat). 

TKBmiJC  OBXXK  AT  DILLOV,  OOLO. 

Location. — ^In  sec.  18,  T.  5  S.,  R.  77  W.,  at  highway  bridge  300  yards  above  mouth 
of  creek,  in  Dillon,  Summit  County.  Nearest  tributary,  Canyon  Creek,  entos 
from  the  west  about  4  miles  above. 

Dbajnaob  abba. — ^113  square  miles  (measured  on  map  in  Fcxest  Atlas). 

Rboords  availablb.— October  15,  1910,  to  September  30, 1916. 

Gaob.— Vertical  staff  on  downstream  of  center  pier  of  bridge ;  read  by  J.  H.  Woodward. 
Prior  to  June  10, 1914,  gage  was  at  side  of  pier  and  at  same  datum  as  present  gage. 
During  high  stages  the  water  piled  up  on  the  gage  so  that  readings  were  higher  than 
those  obtained  from  gage  in  present  position. 

Discharge  measurbmekts. — ^Made  from  bridge  or  by  wading  near  gage. 

Ohannbl  akd  control. — ^Bed  composed  of  small  boulders;  rough  but  permanent. 
CoDtarol  50  feet  downstream  from  gage;  permanent.  Banks  high;  not  subject  to 
overflow. 

ExTREKKS  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  3.51  feet  at  5  p.  m. 
June  12  (discharge,  902  second-feet);  minimum  discharge,  23  second-feet  January 
2  to  February  1  (estimated  because  of  ice). 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  daily  discharge  estimated  by 
comparison  with  records  of  flow  of  Snake  and  Blue  rivers. 

Diversions. — There  are  court  decrees  for  the  diversion  of  11  second-feet  from  Tenmile 
Creek  above  station. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  as  afiected  by  ice 
December  1  to  March  21.  Rating  curve  well  defined  between  20  and  900  second- 
feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  ap- 
plying gage  height  to  rating  table  or  (Nov.  14  to  Apr.  16)  by  comparison  with 
records  of  flow  of  Snake  and  Blue  Rivers.  Records  good  except  those  for 
November  to  April,  which  are  fair. 

Discharge  meaturemeiUi  of  Tenmile  Creek  cU  Dillon,  Colo.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

Madeby- 

I^^t. 

Dfo. 
cliarce. 

Jan.  IS 

T.  J.  ■Watktns 

«1.«7 

•1.70 

3.4» 

*^« 

vS>.  12 
July  13 

do 

Robert  FoUaiiabee 

M.9 
SIS 

a  Staefrdlachuge  reUtlon  affected  by  toe. 
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«S 


DV. 


Oct.  Nor.  Dae.  -Ton.   F«D.  Mtf.  Apr.'  Hay.  luUe.  July:  8K<«.v -ge^. 


1. 
2. 
3. 
4. 
S. 

«. 
7. 
8. 
9. 

n. 

II. 
12. 
13. 
14. 
U. 

te. 

17. 
18. 
19. 
». 

a. 

22. 
23. 
24. 
2S. 

28. 
27. 
28. 
2». 
30. 
31. 


ae 

80 

so 

40 
40' 
40 
40 
40 
40 


31 
81 
31 
31 
31 

31 
30 
30 
33 
38 

3» 
41 
41 
40 
40 

44 
48 
51 
83 
50 

48 
55 

80 
82 
84 

Il« 

148 
197 
225 
181 


U7 
125 

no 

108 
119 

178 
202 
435 
640 
675 

675 
575 
540 
378 
334 

284 
220 
208 
202 
311 

311 
183 
192 
220 
293 

394 
352 
876 
505 
645 
880 


715 
680 
680 
760 
645 

540 

505 
675 
715 
820 

820 
858 
830 

820 


858 
785 
715 
750 
715 

680 
610 
540 
505 

540 

470 
470 
605 
605 
435 


470 
400 
378 
352 


280 
247 
293 
292 

304 
347 
230 
216 
203 

208 
216 
316 
197 
174 

151 

151 
151 
159 
131 

131 
151 
148 
148 
274 
211 


170 
167 
160 
174 
192 

169 
151 
151 
167 
134 

122 

148 
148 
163 
131 

113 
110 
98 
91 
86 

86 
80 
78 
75 
76 

73 
67 
64 
61 
69 
66 


64 
55 
55 

54 
64 

61 
56 

50 
52 
67 

75 
66 

82 
80 
60 

63 
68 
56 
66 

64 

50 

48 
45 
48 
47 

45 
44 
44 
44 

43 


JfofUUy  dittharge  of  TenmUe  Creek  at  Dillon,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


HoDtb. 


Dbdiarge  In  aeeoDd-hat. 


Maximum.   Mtalmum.     Mean. 


Rtm-off 
(total  In 
aere-iset). 


October 

MoT«mb«r 

UBoaDibflr . . . . . , 

January 

Fetanaiy 

March. 

^•;::::::::: 

June 

Jnly... 

Aiffwi.. . ..... 

Septambar 

Tbaytar 


62 
40 
36 

36 
39 

80 
225 


540 
193 
82 


38 
35 
36 
23 
23 
24 
30 
108 
435 
131 
61 
43 


41.9 
36.6 
30.8 
34.0 
35.2 
25.8 
64.7 

325 

662 

245 

117 
66.0 


23 


138 


3,880 
3,170 
1,880 
1,480 
1,460 
1,690 
3,860 
30,000 
30,400 
15,100 
7,190 
3,330 


100,600 


ZASIiB  RIVXK  AT  BEDOUnT,  OOLO. 

LocA-noN.^In  sec.  29,  T.  6  S.,  R.  80  W.,  at  footbridge  in  town  of  Redclifi,  Eagle 
County.  Nearest  tributary,  Turkey  Creek,  enters  100  yards  below  station; 
Homestake  Creek  enters  1  mile  below. 

Drainaok  abba. — 74  square  miles  (measured  on  top<>gTaphic  map). 

Rbcokds  at ailablx.— January  8, 1911,  to  September  30, 1916. 

Gaob.— Chain  on  downstream  side  of  footbridge;  read  by  forest  ranger. 

DiscHAsoE  MEAsuRaiiaNTS.— Made  from  highway  bridge  800  feet  above  station,  or 
by  wading. 
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Channbl  and  contbol. — Bed  compoeed  of  boulden;  very  rougli.  Control,  abort 
distance  below  gage,  will  shift  at  long  intervals.  Banks  high  and  not  subject  to 
overflow. 

ExTRBM BB  OF  DiscHARGB. — Mnyimiiin  stage  recorded  during  year,  3.18  feet  at  6.30 
a.  m.,  May  10  (discharge,  582  second-feet);  minimum  stage,  0.33  foot  at  8  a.  m., 
November  24  (dischaige,  6  second-feet). 

IcB. — Stage-discharge  relation  not  affected  by  ice  except  occasionally  for  short  periods. 

DiVBRSiONB. — ^There  are  court  decrees  for  the  diversion  of  6  second-feet  from  Eagle 
River  above  station,  and  also  a  decree  for  diversion  to  the  Arkansas  basin  of  18.5 
second-feet  from  Piney  Creek,  a  tributary.  From  January  1  to  September  30 
2,260  acre-feet  were  diverted. 

Rboulation. — ^None. 

AocUKACY. — Stage-dischatge  relation  not  permanent;  shifts  between  narrow  limits; 
affected  by  ice  November  16-18,  and  January  27  to  February  3.  Rating  curve 
well  defined  below  600  second-feet.  Gage  read  to  hundredths  twice  daily  except 
when  forest  ranger  was  away  (see  footnote  to  daily-diachaige  table).  Daily  dis- 
chaige ascertained  by  applying  daily  gage  height  to  rating  table.    Records  good. 

Dikbarge  meaturementt  of  Eagle  River  at  Redcliff,  Colo.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

ICadeby- 

Oaee 
height. 

oharge. 

Data. 

Vadflby- 

Oan 
bel^t. 

Dte- 
cbarge. 

Nov.  t 

rtet. 
.08 

14.  A 

Feb.  13 
June  9 

T.  J.  Watklns 

net. 

0.48 
3.43 

3tc.-ft. 
14.7 

Jao  14 

T  T.  Wrtwin 

"w,  n   iTinj 

304 

Daily  diseharge,  in  tecond-feet,  of  Eagle  River  at  Redcliff,  Colo.,  for  the  year  ending  Sept. 

90, 1916. 


Day. 

Oct. 

Nov. 

D«. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

1 

21 
20 
20 
31 
20 

19 
19 
19 
17 
18 

18 
18 
17 
18 
18 

20 
20 
20 
30 
30 

30 
17 
17 
17 
17 

18 
10 
1« 
15 
15 
14 

13 
12 
12 
12 
12 

13 
13 
13 
14 
18 

13 
13 
12 
12 
12 

13 
11 
10 
10 
10 

10 
10 
8 
5 

8 

11 
12 
12 
13 
15 

13 
14 
14 
13 
13 

13 
14 
14 
13 
14 

12 
15 
13 
13 
14 

13 
12 
12 
13 
14 

14 
13 
13 
13 
12 

12 
12 
12 
12 
IS 
12 

11 
11 
13 
13 
13 

14 
12 

13 
U 
14 

14 
13 
13 
13 
14 

13 
14 
18 
18 
14 

15 
14 
15 
16 
15 

14 
13 
12 
11 
10 
10 

12 
14 
17 
20 
18 

32 
16 
19 
17 
16 

18 
20 
13 
17 
18 

20 
29 
25 
23 

30 

17 
21 
37 
25 
22 

18 
21 
24 
18 

17 
21 
30 
22 
19 

32 
20 
18 
19 
22 

15 
18 
20 
20 
» 

22 
31 
28 
33 
35 

30 
33 
36 
35 
28 

28 
20 
35 
35 
35 
25 

37 
35 
36 
36 
35 

33 
32 

32 
30 
38 

51 
57 
62 
62 
64 

62 
60 
89 
92 
66 

73 
89 

104 
83 

170 

208 
170 
170 
170 
195 

170 
147 
147 
170 
147 

147 

184 
220 
510 
550 

4.'S0 
430 
470 
368 
266 

182 
178 
175 
172 
168 

165 
161 

158 
147 
170 

250 
230 
235 
250 
291 
332 

410 
370 
430 
410 
470 

885 

300 
365 
380 
350 

330 
315 
380 
350 
280 

280 
270 
260 
250 
230 

220 
195 

IS2 
174 
165 

ISO 
147 
147 
187 
1.W 

127 
121 
118 

lis 

112 

109 
106 
93 
93 
94 

95 
109 

84 
80 

78 

76 
74 
72 
87 
63 

53 
SI 
47 
44 
43 

48 
65 

57 
59 
60 
63 

64 
53 
51 
51 
60 

48 
46 
44 
40 
38 

86 
35 

35 

36 
36 

38 
37 
36 
32 
33 

32 
33 

30 
30 
29 

38 
37 
26 
34 
38 
37 

2S 

J 

25 

3 

24 

4 

34 

5 

94 

6 

36 

7 

34 

8 

30 

9 

32 

10 

30 

11 

38 

W > 

18 

30 
33 

14 

33 

IJ 

28 

16 

30 

17 

38 

18 

27 

19 

24 

30 

24 

21 

37 

a 

33 

23 

23 

M 

33 

25 

33 

28 

23 

27 

33 

28 

33 

29 

33 

30 

32 

31 

Non.— nsdiarge  Nov.  16-18,  and  Jan.  97  to  Feb.  3,  estimsted  because  of  ice.  Oage  not  read,  dixchan^ 
«stimat«d  for  following  neriods:  Oct.  3,  10,  20,  24,  Nov.  5,  7.  14.  19-23,  25,  28,  Dec.  19,  24-26.  Jan.  2-3,  12, 
17,  26,  Feb.  11, 18-20r3(  Mar.  1,  12,  »,  May  7,  14,  17-23,  28,  30^  June  6-7,  11, 17-18, 34-36,  July  Mtt»-10, 
15-16,  23,  2M(^  Aug.  6-7, 10-11, 13-14, 17,  20-21,  24,  26-27,  Sept.  S,  10, 13, 17,  33-37. 
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MtnMg  diaAairge  of  EagU  River  at  Reddif,  Colo.,  for  Ote  year  ending  8*pt.  SO,  J9i6. 


IfOBth. 

Dtacliuse  In  geoond-feet. 

Run-oS 

^Krimnm 

Minimum. 

Mean. 

acre-fBat). 

Orlobcr 

n 

M 
IS 

i« 

87 

w 

SOS 

860 
470 
137 
M 

ss 

U 

s 
u 

10 
13 
U 
J7 
147 
137 
43 
M 
22 

18.0 
11.6 
13.1 
13L2 
W.7 
35.0 
81.3 

348 

278 
79.4 
37.1 
26.0 

''JS 

806 

JsnuafT.. , 

813 

1,170 
1,670 
4,840 

Uarcb... 

Anril 

w&x^:    : 

16,100 

jaM:::i:":;:::::!:":":i:::::"::::i:"":::""":::: 

16,.'i00 

July 

4,880 

Anj^Bt 

2  280 
1,SS0 

8q4mihiT  

Hk  I  Bar 

690 

S 

70.7 

61,300 

XAOLE  UVXa  AT  XAOI2,  OOLO. 

Location.— In  sec.  33,  T.  4  S.,  R.  84  W.,  at  highway  bridge  at  Eagle,  in  Eagle  County. 
Nearest  tributary,  Brush  Creek,  enters  three-foiulhs  mile  below  station. 

Drainage  area.— 630  square  miles  (measured  on  map  in  Forest  atlas). 

Rboords  availablk. — January  17,  1911,  to  September  30,  1916.  March  12,  1905,  to 
February  10,  1907,  station  was  maintained  short  distance  below  mouth  of  Brush 
Cieek. 

Gaoe. — Chain  on  downstream  side  of  bridge;  read  by  D.  L.  Wedmore.  Prior  to 
August,  1915,  vertical  staff  fastened  to  right  abutment  was  used.  This  gage  was 
referred  to  same  datum  as  present  gage  and  Weather  Bureau  gage  near  by. 

DiacHAROK  MEASUSBMENTS.— Made  from  highway  bridge  or  by  wading. 

Channxi.  and  control. — Bed  composed  of  boulders;  very  rough.  Control  not  well 
defined.    Banks  high  and  not  subject  to  overflow. 

ExTBEMBs  OF  DiscHAROB. — ^Maximum  stage  recorded  during  year,  4.21  feet  at  8  a.  m. 
June  20  (discharge,  3,770  aecond-feet);  minimum  discharge  occurred  during 
winter. 

IcB. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DiVKBSiONS. — ^Between  Eagle  and  the  station  at  Redcliff  there  are  court  decrees  for 
divenion  of  380  second-feet  from  Eagle  River,  of  which  300  second-feet  is  for 
power.    Below  Eagle  there  are  decrees  for  22  second-feet  from  Eagle  River. 

Rbovlation. — None. 

AociTRACT. — stage-discharge  relation  practically  permanent,  except  as  affected  by 
ice.  Rating  curve  well-defined  below  4,000  second-feet.  Gage  read  to  hun- 
dredths once  daily.  Daily  discharge  ascertained  by  applying  gage  height  to 
rating  table.  Records  good,  except  those  for  spring  months,  when  one  daily 
reading  of  gage  may  not  give  true  mean  for  day  because  of  diurnal  fluctuation; 
spring  record  fair. 

Diadwrge  metmiremmU  of  EagU  River  at  Eagle,  Colo.,  during  the  year  ending  Sept. 

30, 1916. 


(Mads  by  W.S.  King.) 

Date. 

b^t. 

Dis- 

oharga. 

Kov.lO 

Fta. 

0.88 
1.64 
3.01 

8ee,-fi. 
164 

Apr  36...  

721 

JmieS 

2,230 

83987"— 19— WBP  439 7 
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Dwig  ditdtargt,  in  *eeond-/ett,  of  EagU  River  at  EagU,  CoU>.,  far  the  year  mding  Sept. 

SO,  1916. 


Day. 


Oct. 


Not. 


Usr. 


Apr. 


Hay. 


lone. 


July. 


Aug. 


S«pt- 


1 
2 
8 
4 

S 

« 
7 
8 
9 
10 

11 
12 
13 
14 
15 

18 
17 
18 
19 
20 

21 
22 
23 
34 

2fi 

26 
27 
28 
29 
30 
31 


366 

346 
246 
227 
211 

211 
19S 
195 
170 
1S3 

182 
195 
195 
196 
196 

196 
196 
196 
196 
311 

211 
311 
196 
196 
196 

183 
170 
170 
158 
158 
168 


158 
158 
158 
158 
147 

147 
158 
147 
152 
158 

158 
158 
154 
155 
155 

166 
156 
157 
167 
168 

168 
168 
147 
147 
147 

147 
147 
147 
147 
147 


188 
147 

170 
170 
170 
183 
196 

196 
195 
211 

211 
208 

306 
306 
211 
214 
214 

314 
311 
308 
211 
211 
314 


217 
217 
321 
337 
211 

211 
195 
195 
196 
195 

285 
850 
400 
390 
250 

375 

400 
428 
428 
400 

400 
400 
808 
640 
748 

710 

885 

1,080 

1,180 

1,120 


825 
826 


748 


1,080 
1,510 
3,100 
2,720 
8,110 

2,720 
2,720 
2,460 
2,340 
1,980 

1,980 
1,980 
1,980 
1,880 
1,740 

1,610 
1,280 
1,410 
1,610 
1,610 

1,740 
1,310 
1,620 
1,740 
1,860 
3,230 


2,340 
2,460 
2,  MO 
3,690 
3,730 

2,460 
2,220 
2,220 
2,480 
2,860 

8,110 
3,370 
3,830 
3,900 
3,310 

3,500 
3,500 
3,500 
3,630 
8,760 

3,aao 

3,500 
3,240 
8,110 
3,110 

2,860 
2,720 
2,730 
2,590 
3,730 


2,860 
2,590 
2,340 
2,220 
1,980 

1,860 
1,740 
1,740 
l.OCO 
1,020 

1,610 
1,510 
1,410 
1,410 
1,310 

1,310 
1,260 
1,210 
1,210 
1,210 

1,180 
1,080 
1,060 
1,080 
1,030 


988 
1,310 
1,210 
1,210 


1,120 
1,120 
1,060 
1,030 
1,030 

988 
988 
945 
906 
886 

786 
748 
710 
076 
676 

040 
640 
606 
808 

676 

645 
545 
615 
616 
486 

465 

455 
456 
428 
428 

400 


400 
375 
375 
350 
350 

350 
328 
328 
305 


386 

285 
285 
285 

285 
266 
2«6 
265 
240 

346 
2Z7 
211 
208 
201 

201 
195 
190 
188 
188 


Note.— Discharge  Nov.  15-21  and  80,  estimated,  because  of  loe;  observatloDs  discontinued  Dec  1  to 
liar.  8.    Discharge  Oct.  1-2,  Not.  14, 26,  M,  and  Apr.  9,  estimated. 

Monthly  disdutrge  of  EagU  River  at  Sagh,  Colo.,  /or  the  year  ending  Sept.  SO,  1916. 


Month. 


Dtadiarge  in  >eeond-ltot. 


Maximum.   Minimum.      Mean, 


Rim-ofl 
(total  in 
acrs-ieet}. 


October.... 
November. 
Uarch9-Sl 

June , 

July 

August 

September. 


285 

158 

214 

1,160 

3,UQ 

3,780 

2,660 

1,120 

400 


158 
147 
138 
196 
748 
2,220 
988 
400 
188 


197 

163 

198 

451 

1,740 

2,990 

1^460 

708 

375 


12,100 
9,100 
8,940 
36,860 
107,000 
178,000 
91,000 
43,600 
16,400 


TUBKIT  CBXSK  AT  SBDOUTF,  COLO. 

Location.— In  sec.  19,  T.  6  S.,  B.  80  W.,  at  highway  bridge  in  Redclifi,  Eagle  County, 

800  feet  above  mouth  of  creek. 
Dbainaob  arba. — 27  square  miles  (measured  on  map  in  Forest  atlas). 
Rboobds  available.— June  30,  1913,  to  September  30, 1916. 
Gaok.— Vertical  staff  on  downatream  side  of  left  bridge  abutment;  read  by  Forest 

ranger. 
DiscHAKOE  MEABUBEKENTs. — Made  from  single  span  bridge  or  by  wading  nearby. 
Cbannbl  and  control. — Bed  composed  of  coarse  gravel  and  small  boulders;  will 

shift.    Control  not  well  defined.    Banks  high  and  not  subject  to  overflow. 
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Exnnos  ov  ddmhaboi.— Masdmum  stage  recorded  during  year,  8.2  ftwt  at  7  p.  m. 
June  12  (discharge,  302  second-feet) ;  minimnin  stage,  0.67  foot  at  8  a.  m.  Novem- 
ber 11,  and  7.15  a.  m.  November  12  (dischaige,  3.7  second-feet). 

IcB. — Stage-discharge  relation  not  affected  by  ice. 

DiTKBnONS.— There  is  court  decree  for  diversion  of  5.5  aecond-feet  from  Turkey  Creek. 

RiOTTLATiON. — ^None. 

AocuRACT.— Stage-discharge  relation  practically  permanent  during  1916  until  higji 
-water  in  June,  when  a  boulder  rolled  under  gage;  not  affected  by  ice.  Rating 
curve  fairly  well  defined  below  200  second-feet.  Gage  (ead  to  hundredths  twice 
daily  except  when  forest  ranger  was  away  (see  footnote  to  table  of  daily  dischaige). 
Daily  disdiaige  ascertained  by  applying  daily  gage  height  to  rating  table. 
Records  October  to  June  good;  July  to  September  fair. 

DMutrye  mmmiremenU  of  Turtey  Creek  at  Beddiff,  Colo.,  during  the  year  ending  Sept. 

SO,  1916. 


Dirta. 

llad«l>7>- 

^X. 

obarga- 

Date. 

ViwlAb7— 

Otrn 
bei^it. 

J*- 
obarge. 

Hot.   t 

V.  R,  Ktai 

ftd. 

•:8 

Tab.  13 
June    9 

I.  J.  WstUM. 

Ftd. 

.n 

2.M 

Ste-ft. 
*.7 

Jan.   U 

TVi^Sfc'         ?' 

V  R/KhST^"  """ 

IM 

DaQi/  ditduirge,  *n  $eeond-/eet,  of  Turkey  Creek  at  Sedeliff,  Colo. ,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Not. 

Dee. 

Jaa. 

F^ 

Mar. 

Apr. 

Jtoy. 

lorn. 

July. 

Aug. 

Sept 

I 

tt 

• 
• 
• 
« 
6 

8 
S 
7 

I 

i 

I 
t 
6 

S 
4 

I 

5 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

15 
11 
11 
11 
13 

11 
11 
14 
30 
18 

IS 

27 
28 

at 

38 
43 
02 
88 

38 

2B 

38 

a« 

31 
50 

n 

100 

111 

174 

152 
144 

im 

130 
111 

82 
78 
7S 
70 
84 

80 
58 
53 
47 

75 

83 

no 

140 
120 
140 
185 

183 
182 
108 
188 
MB 

270 
240 
223 
150 
238 

270 
302 
338 

3U 
222 

222 

223 

332 

% 

306 

1(0 

148 

1S4 
120 
114 
110 
08 

04 
88 
82 

^ 

84 

58 
45 

38 
40 

30 
34 
35 

!? 

34 
13 

§ 
33 

18 
18 
18 
U 
18 

30 
24 
27 
30 
M 
17 

18 
18 
18 
17 
18 

15 
14 

ii 

18 

13 
13 
IS 
18 
13 

13 
IS 
13 
11 
U 

11 
11 
10 
10 
11 

U 

10 
10 

11 

13 
11 

11 

J 

IS 

a 

13 

4 

11 

( 

10 

e 

13 

7 

u 

8 

11 

s 

13 

10. 

13 

11 

14 

u 

U 

a 

IS 

14 

13 

u 

10 

w. 

10 

17. 

IS 

w. 

18 

la 

10 

j». 

10 

a 

10 

a 

10 

2S 

10 

M 

10 

s 

10 

a. 

• 

27 

9 

». 

• 

a». 

• 

as 

10 

n 

NOR.-Oa8enotraed;  dlachvia estimated:  Oct  3. 10. 30. 24, 27-31.  Nov.  1-8, 14,  IS-23. 35-28, 28,  Dec.  12. 
a-n.  33.38, 30.  Jan.  3^,  8.  9, 16. 21, 36-28.  Feb.  11-12, 14, 17-21, 25, 20.  liar.  1-4, 13. 26.  Iby  7, 14. 17-23, 28. 
3IM1.  Jane  6-7.  U,  17-18, 24-26,  July  2-8, 0-10. 15-16, 23. 28-30.  Aug.  5-7, 10, 13-14, 17, 30-0, 34»  36-37,  Sept  8, 
10.13,17.23-97.    8htlUiiff<xotialiiwtboiluMdJuiM27to8eptriaL 
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Monthly  ditehcarge  of  Turkey  Creel  at  Reddiff,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Ifootb. 

Bun-oa 

MsxJmom. 

Mlnftnntw, 

Mean. 

aoo-laet). 

October 

10 
7 
fi 
6 
S 
0 

xn 

94 

17 
IS 

25 
98 
IB 
10 
0 

8.  OS 
4.97 
4.13 
4.09 

^S 

17.4 
88.3 
196 
37.5 
12.7 
11.0 

^4 

390 

December 

264 

248 

Febniarr 

340 

MftP4^...                      

863 

1,040 
6.430 
U,flOO 
2.310 

Msy 

Julv 

September 

4S6 

The  year 

803 

4 

33.7 

33.700 

BOHESTAKE  OBEXK  AT  BXDCIJrF,  OOIX>. 

Location. — ^In  sec.  SO,  T.  6  S.,  R.  80  W.,  half  a  mile  above  moutli  of  creek  at  Forent 
Service  bridge,  and  1  mile  from  Redcli£f,  in  Eagle  County;  below  all  trfbutariee. 

Drainage  arba. — 64  square  mUea  (measured  on  topographic  map). 

Reoordb  ayailablb.— ^August  17,  1914,  to  September  30,  1916.  From  January  8, 
1911,  to  August  16,  1914,  station  was  located  quarter  of  a  mile  downstream. 

Gaob. — Vertical  staff  on  left  abutment  of  bridge  facing  current;  read  by  forest  ranger. 
Gage  used  prior  to  August  17,  1914,  was  vertical  staff  attached  to  large  boulder 
on  right  bank  qaaxUx  of  a  mile  downstzeam  and  just  above  the  cascades. 

DiacHAROB  MEABTTRBHENTS. — Made  from  bridge  or  by  wading  near  by. 

Channel  and  control. — ^Bed  composed  of  gravel  well  compacted.  Control  is  60 
feet  downstream  at  small  rapids;  apparently  permanent.  Several  small  overflow 
channels  around  left  bank  carry  water  at  stages  above  2.3  feet. 

EXTBEMES  of  DiacHAROE.— Maximum  stage  recorded  during  year,  3.17  feet  at  9 
a.  m. ,  June  13  (dischaige,  658  second-feet) ;  minimum  discharge  probably  occurred 
during  winter  months. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  obaervadons  discontinued 
during  winter. 

DrvERSiONB. — There  are  court  decrees  for  diversion  of  1.2  aeoond-feet  from  a  tributary 
of  Homestake  Creek. 

Rboulation. — None. 

AccuBACT. — Stage-discharge  relation  practicaUy  permanent;  seriously  affected  by 
ice  November  24  to  March  31.  Rating  curve  Well-defined  below  600  second-feet. 
Gage  read  to  hundredths  occasionally.  Daily  discharge  April  to  September 
estimated  from  hydrographic  comparison  with  records  of  flow  of  E^le  River  and 
Turkey  Creek,  based  on  occasional  gage  heights.  Records  only  fair  owing  to 
possible  diurnal  fluctuations  and  infrequent  gage  readings. 

Dueharge  meaturementt  of  Hcmeetake  Creek  at  Reddiff,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by— 

be^t. 

Db- 
cbarge. 

Nor.    9 

W.  R.  B:inK 

0.33 

•  .70 
3.42 

8.0 

Ian.    14 

T.  J.  WatkliB 

9  3 

June    9 

W    R    irinj 

387 

•  Stage'dbdiarge  maticD  aflMted  by  lo». 
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Doi^  diiekarge,  in  tteond-fut,  of  Homettaike  Credi,  at  RedeUff,  CoU>.,far  (he  year  ending 

Sept.  30,  1916. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

Juna. 

July. 

Ang. 

Sept 

I 

87 
*3 
30 
27 
24 

19 
IS 
M 
14 
13 

13 
13 
13 
U 
15 

20 
18 
IS 
IS 
16 

IS 
16 
U 
U 
U 

11 
10 
9 
8 
8 
8 

10 
10 

8 

4S 
44 

42 
40 
40 

40 
40 
38 
38 
47 

£8 
68 
78 
90 
96 

100 
107 
110 
126 
100 

90 
80 
100 
117 
129 

112 
172 
1S5 
US 
162 

129 
112 
102 
110 
118 

134 

170 
300 
432 
S20 

398 
364 
347 
240 
205 

200 
19S 
192 
190 
188 

186 
186 
188 
190 
194 

205 
210 
206 
230 
285 
381 

8W 

347 
400 
381 
490 

410 
390 
390 
381 
480 

too 

468 
650 
610 
468 

460 
500 

580 
590 
600 

468 
468 
460 
455 
4S0 

445 

435 
425 
415 
380 

S«7 
825 

aoo 

270 
250 

230 
218 
380 
310 
185 

180 
172 
180 
200 
190 

180 
160 
145 
135 
128 

120 
110 
106 
104 
110 

114 

118 
120 

120 
130 
120 

118 
U6 
114 
UO 
UO 

90 
85 
80 
75 
70 

68 
66 
70 
80 

ge 

80 
70 
63 
68 
55 

67 
54 

50 
48 
48 

48 
45 
42 
40 
40 
39 

35 

2 

30 

1 

28 

4 

30 

i. 

30 

». 

31 

J 

27 

1 

35 

t 

40 

10 

48 

U 

SO 

U 

48 

II 

48 

M 

48 

U 

49 

U 

40 

17 

40 

88 

19. 

34 

30 

30 

B 

30 

30 

N 

30 

28 

». 

28 

J7 

28 

28 

S 

27 

27 

a 

NOTC.— Oan  read  Oft.  5, 13, 16. 18, 23, 26, 29,  Nov.  2, 9, 24, 27,  Apr.  9-10, 17, 22, 24-27,  Hay  1, 3, 9-13, 15, 
21 28.  30-31,  Jime  2,  4,  9,'13-lS,  19,  »-22,  »,  July  1.  6r«»  12,  20,  22.  24,  Aug.  3,  12, 15, 1^  21, 23, 31,  Sept.  3, 
t-7, 15^  20,  ^  29;  discbarge  estimated  between  readings. 

MontUg  di»Aarge  o/Homeitaie  Cruh  at  Reddiff,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  seooDd*lMt. 

Run-off 
(total  in 
aar»*et). 

M&xlznuni, 

Mean. 

October 

37 
10 
172 
520 
650 
347 
118 
SO 

8 

1 
38 

loa 

347 
104 
39 
27 

16.4 
6.4 

87.3 
229 
458 
177 

70.1 

84.9 

1,010 
381 

April 

6,190 
14,100 

1^;"": :  :: 

jS.:..:::::::::::::;::  ::::::::::;::::::::::;:::::;::: 

27.300 
10,900 

Annht  . , , 

4,310 

SSSiir"::::::":::::::::::::;:::":::::":::::::::;: 

3,080 

•  nOABISQ  FOBS  AT  ASPXIT,  COLO. 

Location. — ^In  sec.  7,  T.  10  S.,  R.  84  W.,  at  bridge  near  old  power  plant  at  Aapen,  in 
Pitkin  County.    Caotle,  Maroon,  and  Hunter  creeks  enter  below. 

Drainaok  arxa. — 109  square  miles  (measured  on  topographic  map). 

RsooBDs  AVAiLABiiB. — February  25,  1915,  to  September  30,  1916.  From  January  1, 
1911,  to  February  24,  1915,  station  was  maintained  just  below  Cooper  Avenue 
bridge  three-quarters  of  a  mile  upstream. 

Gaob. — ^Vertical  staS  at  downstream  end  of  right  bridge  abutment;  read  irregularly 
by  forest  ranger  until  liay  9;  after  which  read  by  Chas.  Gerstle,  jr.  Gage  used 
at  original  section  was  vertical  staff  fastened  to  old  crib  abutment  on  right  bank, 
25  feet  below  Cooper  Avenue  bridge:  no  determined  relation  between  two  gages. 

DiscHARGB  MBABUBXMBNTB. — Made  by  wading  or  from  single  span  bridge. 
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Channil  and  control. — B«d  compose^  of  small  boulden  aad  ia  foirly  amooth. 
Control  not  well  defined;  practically  permanent.  Banks  hig^  and  not  subject 
to  overflow. 

EzTRBifBa  or  dischabok.— Maximum  stage  recorded  during  year,  4.9  feet  dtaing 
nig^t  of  June  13,  as  determined  from  high-water  marks  (djschazge,  1,560  aecond- 
feet);  minimum  discharge  estimated  26  second-feet  March  2. 

ICB. — Stage-discharge  relation  seriously  affected  by  ice  for  short  periods  during  the 
winter. 

DrvBRsioNS. — Salvation  ditch,  which  has  a  decree  for  58  aacond-feet,  diverts  water 
above  station  from  middle  of  May  to  middle  of  September.  About  6  aeoand-^eet 
is  pumped  into  the  river  above  station  from  mines  at  Aspen. 

Reoxjlation. — None. 

AocaRACT. — Stage-discharge  relation  practically  permanent;  affected  by  ice  for  abort 
periods  during  winter.  Bating  curve  well  defined  below  1,200  second-feet.  Gage 
read  to  hundredths  occasionally  until  May  9,  and  thereafter  twice  daily.  Daily 
diachaige  ascertained  by  applying  daily  gage  height  to  rating  table.  Becorda  iab 
October  to  May,  and  good  June  to  September. 


Ditcharge  meaturemenU  of  Roaring  Fork  at  Aspen, 

30. 1916. 

CoJo.,  during  the  year  eruHng  Sept. 

Date. 

Hadeby^ 

Oafs 
bei^t. 

Db- 
ohaiKO. 

Date. 

Uadeby- 

Oaee 
hel^t. 

Dto- 

Nov.  20 

W.  R.  King 

Fttt. 
1.14 
1.06 

87.0 
8a7 

Feb.    9 
June  14 

T.  J.  Watklns... 

Feet. 
1.10 
4.02 

Sec.^.^ 

Jan.   10 

T.  J.  WatUns 

\V    R    K|ng     

1,0(0 

Daily  ditcharge,  in  second-feet,  of  Roaring  Fork  at  Aspen,  Colo.,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

65 

35 

39 

32 

32 

27 

40 

164 

64 

30 

40 

32 

32 

26 

51 

137 

63 

31 

40 

32 

32 

28 

62 

123 

62 

31 

41 

32 

32 

30 

64 

112 

61 

32 

42 

32 

32 

30 

49 

200 

60 

32 

43 

32 

34 

30 

50 

248 

S8 

33 

44 

31 

36 

31 

49 

296 

&3 

34 

45 

31 

34 

31 

45 

342 

53 

36 

45 

30 

32 

32 

48 

462 

54 

39 

45 

28 

34 

32 

S3 

478 

55 

37 

45 

30 

33 

41 

65 

492 

54 

36 

45 

31 

32 

45 

67 

608 

53 

35 

45 

32 

32 

49 

71 

508 

53 

36 

44 

33 

32 

44 

65 

420 

55 

36 

43 

34 

32 

38 

66 

308 

57 

37 

41 

31 

33 

32 

67 

272 

57 

37 

4S 

28 

33 

40 

68 

240 

86 

38 

45 

30 

34 

48 

82 

200 

56 

39 

43 

32 

35 

50 

79 

200 

55 

39 

41 

34 

37 

53 

70 

240 

55 

3S 

39 

36 

39 

60 

67 

225 

K 

38 

30 

39 

34 

60 

76 

200 

33 

38 

34 

37 

30 

S3 

94 

18S 

SI 

»7 

32 

36 

28 

48 

103 

200 

SO 

S7 

33 

34 

27 

43 

106 

240 

49 

37 

S2 

32 

S3 

46 

109 

290 

48 

37 

32 

30 

36 

49 

137 

272 

4« 

<8 

S3 

20 

33 

58 

164 

325 

44 

38 

32 

28 

30 

45 

212 

380 

43 

39 

32 

30 

40 

188 

482 

30 

32 

S2 

40 

Sli 

June. 


July. 

Aug. 

875 

306 

725 

325 

675 

2S5 

S38 

225 

600 

225 

575 

212 

62.5 

200 

575 

200 

600 

225 

630 

212 

4SS 

175 

462 

152 

462 

225 

400 

272 

400 

225 

420 

aoo 

360 

175 

342 

164 

325 

144 

290 

144 

272 

133 

272 

118 

240 

104 

225 

107 

225 

100 

225 

92 

200 

86 

340 

83 

225 

80 

2S5 

77 

108 

75 

Sept 


1. 
2. 
S. 

4. 

S. 

«. 
7. 
8. 
9. 
10. 

II. 
12. 
U. 
14. 
IS. 

IS. 
17. 
18 
19. 
20 

31 
22 
23 
24 
25 

36 
37 
IB 
39 
M) 
«. 


675 
675 
725 
725 
878 

725 
625 
725 
930 
1,150 

1,100 
1,150 
1.320 
1,150 
1,040 

1,040 
1,150 
1,040 
1.040 
1,040 
» 

980 
930 
985 
826 
825 

825 
875 
875 
825 
875 


78 
72 
72 
88 
83 

63 
60 
65 
55 
142 

152 
144 

123 
120 
112 

105 
106 

88 
82 
79 

78 
76 
72 
86 
S3 


73 
71 
87 


Nora.— Dtscbarge  astlsiated  becaun  of  loe  Nov.  IS,  27-30,  Dec.  1-2,  Jan.  8,  Feb.  14-17,  If ar.  3;  alao  Md- 
mated  when  Kaxe  was  not  read  as  toHows:  Oct.  1-5,  7-8,  10, 12-15,  1^21,  23-28,  28-29,  81,  Nov.  1,  3-5,  T-t, 
11-12,  14-18,  3a%  Dec.  3-7,  9, 12, 14-15, 17. 19-30^  26-38, 30,  Jan.  1-4,  8-7,  9, 11-13,  14, 18, 18, 30-21,  2L  2^28, 
30.  Feb.  1-2, 4. 8, 8, 11, 13, 18^  22, 34, 77-28,  Uar.  1-2, 5, 7-4^  1^  14-IS,  11, 19, 3M*,  X,  O-si,  Apr.  14;  i,  M; 
SO,  Hay  8-7, 10-11,  and  July  4. 
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Monthly  diteharge  of  Roaring  Fork  at  At  pen,  Colo.,  far  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

Runoff 
(total  in 
aore-ieet). 

MaTlniiim    Minimum. 

Mean. 

October 

fl6 
39 
45 
39 

a 

eo 

212 
576 
1,320 
878 
S2S 
192 

39 
30 
32 
28 
27 
26 
40 
112 
<25 
200 
75 
55 

54.2 
38.0 
39.  S 
31.9 
33.  S 
41.2 
81.8 

300 

922 

421 

171 
8».0 

3,330 

2,140 

Deoember 

2,430 

January....                                                                  .  ... 

1,960 

1,930 

llaKh... 

2,530 

Aptll 

4,870 

ifcy....:.::::::::::::::: ::::::::  ::::::::::::::i::::: 

18,400 

JgjW...                                                                                         .   .   . 

54,900 

July 

25,900 

August 

10,500 

8«iitember 

5,120 

1,320 

26 

185 

134,000 

SOABIVa  rOKK  BELOW  ASVZIT,  COLO. 

Location. — In  sec.  1,  T.  10  8.,  R.  85  W.,  at  first  highway  bridge  2  miles  below  Aspen, 
in  Pitkin  County.  Nearest  tributary  above  is  Castle  Creek;  nearest  below, 
Maroon  Creek. 

Dbainaok  area. — 223  square  miles  (measured  on  topographic  map). 

Rbcords  available. — October  18, 1913,  to  September  30, 1916. 

Gage. — Vertical  staff  on  right  abutment  •£  bridge,  facing  channel;  read  at  irregular 
intervala  by  forest  ranger. 

DiscHABGE  MEASUREMENTS. — ^Made  from  two-span  bridge. 

Ceannel  and  control. — Bed  composed  of  gravel  and  small  bouldera;  shifts  occa- 
sionally during  high  water.  Control  not  well  defined.  Banks  high  and  not  sub- 
ject to  overflow. 

Extremes  of  discharge. — Maximum  discharge,  2,200  second-feet  on  June  13,  esti- 
mated from  comparative  hydrograph;  minimum  stage  recorded,  zero  March  3 
(discharge,  87  second-feet). 

Ice. — Stage-dischatge  relation  not  affected  by  ice  except  for  occasional  short  periods. 

Diversions. — Between  this  station  and  the  one  at  Aspen  there  are  a  number  of  small 
diveiaionB,  some  of  which  return  the  water  to  the  river  above  the  station.  The 
Roaring  Fork  Light  and  Power  Co.  diverts  water  from  Maroon  Creek  into  Castle 
Creek  and  thence  into  Roaring  Fork  above  the  station. 

Regulation. — None  so  far  as  known. 

Accuracy.— Stage-discharge  relation  not  permanent;  shifts  between  very  narrow 
limits;  affected  by  ice  only  for  short  periods.  Rating  curve  fairly  well  defined 
below  3,000  second-feet.  Gage  read  to  hundredths  at  irregular  intervals.  Daily 
discharge  ascertained  by  applying  gage  height  to  rating  table,  or  for  days  when 
gage  was  not  read  by  estimating  from  comparison  hydrographic  records  of  flow 
of  Roaring  Fork  at  Aspen.  Records  good,  except  those  for  spring  months,  which 
are  only  fair,  owing  to  the  probability  that  one  reading  does  not  give  the  true 
mean  for  the  day  because  of  diurnal  fluctuation  due  to  alternate  melting  and 
freezing  of  snow. 


Dieeharge  tneaturemenls  of  Roaring  Fork  below  Aspen,  Colo. 

Sept.  m,  1916. 


during  the  year  ending 


Date. 

Made  by- 

height. 

1 
DlS-     1 
charge. 

Date. 

Made  by— 

Gage 
height. 

Dis- 
charge. 

Not.  21 

W.R.  King 

Feet. 

O-Z? 

.15 

Sec.-fl. 
144 
105 

Feb.    9 
June  15 

T.J.  WatWns 

Feet. 
0.10 
2.65 

Sec.-ft. 
104 

Ian.   11 

T.J.  Watklos 

W.R.King 

1,870 
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Daxiy  dikharge,  in  ucond-feU,  of  Roaring  Fork  htlow  A*pen,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct 

Nov. 

Itoc 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

184 
183 
182 
181 

180 
174 
168 
161 
189 

177 
176 
173 
175 
181 

188 
158 
158 
167 
156 

165 
154 
154 
155 

156 

157 
158 
153 
140 
144 
141 

138 
135 
140 
147 
1S6 

165 
16S 
163 

153 
148 
141 
134 
133 

130 
131 
133 
186 
141 

144 

143 
143 
141 
140 

140 
140 
140 
140 
141 

141 
143 
143 
143 
144 

144 
144 
144 
138 
131 

131 
128 
128 
126 
134 

123 
130 
118 
117 
116 

114 
115 
116 
114 
113 

HI 
111 
111 
111 
108 
104 

104 
104 
104 

104 
104 

104 
103 
102 
102 
103 

104 
100 
07 
107 
118 

108 
W 
106 
111 
108 

106 
101 
106 
100 

loe 

107 
106 
105 
104 
106 
97 

« 
S2 
»t 
ae 

100 

lot 

106 
104 
104 

10« 
104 
104 
10« 
104 

104 
106 
108 
110 
112 

114 
106 
97 
90 
101 

104 
101 
96 
97 

04 
90 
87 
101 
101 

101 
09 
OS 
98 

103 

104 
104 
104 
106 
108 

109 
114 
118 
133 
148 

161 
161 
155 
146 
128 

•    139 
151 
135 
128 
122 
116 

114 
129 
165 
137 
128 

137 
123 
118 

130 
128 

ISO 
161 
188 
170 
169 

175 
175 
190 
160 
166 

162 
177 
230 
260 
302 

280 
320 
390 
468 
420 

802 
807 
385 

360 
480 

560 

6S0 
720 
940 

970 

996 

1,020 

1,020 

792 

620 

588 

4S5 
496 
468 
666 

500 

480 
460 
496 
690 

620 
630 
720 
756 
790 
888 

985 

985 

1,120 

1,120 

1,250 

1,110 
1,030 
1,070 
1,400 
2,080 

2,000 
2,070 
2,200 
2,070 
1,940 

1,940 
2,070 
1,980 
1,950 
1,960 

1,690 
1,600 
1,830 
1,4«0 
1,240 

1,240 
1,260 
1,250 
1,280 
1,350 

1,390 
1,280 
i;280 
1,080 
1,100 

1,060 
1,070 
1,160 
1,090 
1,OSO 

996 
990 
90S 

830 
830 

849 
756 
730 
710 
685 

660 
620 
620 
630 
620 

620 
600 
580 
665 
556 
588 

620 
685 
620 
560 
SS5 

525 
500 
485 
SOS 
468 

430 
887 
387 
387 
400 

414 

380 
337 
337 
340 

327 
320 
305 
298 
397 

387 
387 
387 
384 
273 
260 

255 

2 

343 

a 

234 

4 

225 

{ 

234 

e 

342 

7 

228 

8 

214 

» 

aoo 

10 

325 

u 

337 

13 

318 

13 

300 

14 

298 

15 

297 

18 

287 

17 

278 

18 

270 

19 

251 

20 

aao 

21 

258 

22 

250 

23 

248 

24 

265 

25 

250 

26 

340 

27 

23S 

28 

234 

20 

330 

30 

225 

31 

27^28,  Mar.  1-2,  5,  7-10.  12.  14-1&  17,  l»-30,  n-H,  31^  ..-.^  «„.  ..^  »-.,.,  x>,  .»-«,  .»-.o,  ^,^,  .^^^ 
26-28,  30,  Uay  S-7,  t-U,  21-23,  2L  K,  30-31,  June  4,  6,  9-11.  19^14, 16.  18-20. 22-23. 26-27, 20^.  July  3-6, 
9-12,  16,  18-21,  23-25,  27-28,  80-31,  Aug.  1,  3-4,  6-9, 11,  13,  IS,  17,  20,  23-25,  27,  20.80,  Sept.  1,  3, 5,  7-8.  10, 
13-15, 17-18, 21-27, 20.  Disafaarae  eatbnated  because  o(  loe,  Nov.  12,  27,  Deo.  2,  and  Feb.  1-6.  ShllOng- 
ocntrol  metnod  used  Oct.  1  to  Not.  10,  and  Dec.  8  to  Jan.  24. 


MontMy  dtteharge  of  Roaring  Fork  hdow  Atpen,  Colo., for  the  year  ending  Sept.  SO,  1916. 


Month. 


October , 

November 

December 

January 

Febiuaiy 

Mardi... 

April 

May 

June , 

July 

Aupnt , 

September 

Tbayear. 


Discharge  In  second-feet. 


Jlaxlmum.  Minimum.     Mean. 


188 

165 

144 

118 

114 

lAl 

468 

1,020 

3,200 

1,350 

686 

337 


3,300 


141 

130 

104 

«7 

92 

87 

114 

200 

986 

6SS 

260 

200 


166 
144 

126 
106 
102 
118 
200 
628 
1,550 
860 
405 
367 


388 


Run-oS 
(total  In 
acre-feet). 


10,200 

8,570 

7,800 

6,400 

5,870 

7,260 

11,000 

38,000 

92,200 

52,300 

34,000 

16,300 


381,000 
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nojkxaa  laax.  at  oiahwood  BPanrew.  oolo. 

LociLiiON.— In  Bee.  9,  T.  6  S.,  R.  89  W.,  about  1,500  feet  above  mouth  of  river  in 
Glenwood  Springs,  Garfield  County. 

Dbainaob  abba. — 1,450  square  miles  (measured  on  Nell's  map  of  (Colorado,  edition 
of  1903). 

KsooBDB  AVAiLABLB.— April  6,  1906,  to  September  80,  1909;  September  21,  1910,  to 
September  30,  1916. 

Gaqk. — Inclined  staff  on  left  bank  800  feet  above  highway  bridge,  used  since  No- 
vember 20,  1915.  Chain  gage  on  downstream  side  of  highway  bridge  previ- 
ously used.    Bead  by  employees  of  United  States  Forest  Service. 

DiscHABOB  MEASimBitBNTS. — ^Made  from  highway  bridge. 

Chamnbl  and  control. — Bed  composed  of  boulders  and  coarse  gravel;  shifts  <)lig^tly 
between  nanow  limits.  Control  not  well  defined.  Banks  high  and  not  subject 
to  overflow.  Gage  was  moved  to  eliminate  effect  of  backwater  during  extremely 
hig^  stages  on  Grand  River. 

ExTRXMBS  ov  siscHARGE. — Mazimum  stage  recorded  during  year,  6.6  feet  on  June 
13-14,  19  and  20  (discharge,  8,520  second-feet);  minimum  stage  recorded,  0.70 
foot  at  4  p.  m.  March  3  (discharge,  300  second-feet). 

IcB. — Stage-dischai^ge  relation  not  seriously  affected  by  ice,  as  river  seldom  freezea 
over  and  slush  or  anchor  ice  forms  only  occasionally. 

DivBRBioNS. — There  are  court  decrees  for  divetsion  of  164  second-feet  from  Roaring 
Fork  between  Glenwood  Springs  and  lower  Aspen  station. 

Rboulation. — None. 

AocuKACT. — Stage-diacharge  relation  shifted  between  narrow  limits;  not  affected  by 
ice  during  1916.  Rating  curves  well  defined.  Gage  read  to  hundredths  once 
daUy.  Daily  discharge  ascertained  by  applying  gt^  height  to  rating  table 
Records  good. 

Dutharge  metuunanentt  of  Roaring  Fori  at  Glenwood  Springt,  Colo.,  during  the  year 

ending  Sept.  SO,  1916. 


D«te. 

Made  by— 

bei^t. 

Dte- 

Date. 

Kadeby- 

he^t. 

Dto- 
chuge. 

Not.  U 

yr  t»  ying 

net. 

1.18 
«i.ao 

.9S 
.85 

tn 

634 
382 

Apr.  26 
June  16 
July  22 

"W.  R.  Klllff 

Fut. 
2.28 
S.83 
2.08 

^TlSh 

do ~. 

T.  J.  WatUas. 

do     .     

do '. 

7,780 

2,eao 

feb.     6 

do 

•  stage  nod  on  new  gage  installed  this  date;  reeding  on  old  gage  1.34  feet 
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Daily  ducharge,  in  $eeond-/eel,  of  Roaring  Fork  at  Olenwood  Spring*,  Colo.,  for  (ht 
year  ending  Sept.  30,  1916. 


Day. 


Oct. 


Not. 


Dec. 


Jan. 


Feb. 


Uar. 


Apr. 


itaj. 


Joiu. 


July. 


Aug. 


Sept. 


1 
i. 

3. 
i. 
i. 

«. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
U. 

16. 
17. 
18. 
U. 

ao. 

31. 
23. 
». 
34. 
2S. 

36. 
37. 

as. 
at. 

30. 
31. 


6U 
6U 


633 
606 


632 
480 

480 
466 
466 

480 
480 

633 
618 
606 
606 

632 

466 
606 
466 
466 
465 


466 

430 
430 
466 


4S6 

480 
430 
466 

480 

466 

480 
480 
480 


480 
430 
466 

430 
406 

480 
466 
465 

456 

605 

630 
485 
486 

620 
470 

420 
486 
453 
390 


486 
414 
486 
486 
468 

463 
420 
420 
408 
453 

430 

436 
453 

420 
430 

463 

3C6 
378 
3C8 


4ao 

463 
463 

420 
420 

420 
300 
360 

4ao 

453 


420 
420 
452 
486 
420 

4» 
360 
420 
420 
420 


390 
486 

420 
420 

420 
4X 
420 
420 


420 
300 
370 
380 
390 

390 
406 
890 
300 
348 
338 


342 
360 


388 
388 

388 
370 
370 

370 
370 
350 
330 
370 

870 
370 
860 
360 
355 

360 
390 
390 
860 
360 


375 
300 
800 


300 
30O 
420 
463 

486 

452 
453 

420 
485 

485 
630 
665 

655 
486 

620 
666 
655 

673 
790 

1,360 
965 
876 
833 
790 

750 
710 
670 
790 
710 


670 
670 
670 
710 
870 


693 


631 

670 


920 
966 

930 
966 

1,010 
1,060 
1,210 
1,310 
1,000 

tes 
i,oco 

1,360 
1,470 
1,700 

1,820 
3,060 
2,370 
8,030 
3,420 


1,820 
1,680 
1,470 
1,580 
1,820 

3,600 
3,440 
4,180 
4,830 
6,280 

6,0!0 
4,830 
4,610 
3,910 
3,210 

2,630 
2,220 
2,060 
3,080 
3,630 

3,460 
2,370 
2,080 
3,370 
2,600 

3,030 
2,860 
3,330 

8,770 
4,180 
4,610 


6,060 
4,830 
6,060 
6,640 
6,2S0 

6,610 
6,280 
6,060 
6,330 
7,470 

7,730 
7,990 
8,520 
8,620 
7,990 

7,990 
7,990 
8,260 
8,620 
8,630 

7,730 
6,970 
6,990 
6,470 
6,110 

6,760 
6,470 
6,230 
6,230 
6,110 


2,600 

098 

3,030 

066 

3,(XiO 

976 

3,090 

968 

3,690 

S7S 

3,460 

875 

3,320 

875 

3,080 

875 

2,320 

875 

3;080 

875 

3,330 

1,470 

3,080 

1,360 

3,470 

1,300 

3,800 

1,360 

3,330 

1,300 

1,960 
1,700 
1,580 
1,680 
1,470 

1,360 
1,3G0 
1,360 
1,110 
1,160 

1,110 
1,040 
965 
875 
1,060 
1,010 


1,060 
1,080 
1,110 
1,030 
050 

876 
875 
875 
888 
930 

87S 
833 
7S0 
700 
833 


NOTC— Discharge  estimated  or  interpolated  Oct.  17,  34.  Not.  35,  Dec.  5, 12, 19,  25, 81,  Jan.  9, 16, 23-94, 
31,  feb.  13, 20.  37,  Mar.  5, 12, 19,  25-26,  Apr.  2,  9,  16,  23,  30,  May  7, 13,  14,  21, 38,  June  4, 11, 1M8, 35,  SO, 
July  2, 9, 13, 16,  33, 2<M0,  Aug.  3,  6, 13-13, 19-20, 37,  Sept.  1-3, 10, 17, 19-20, 22,  24. 

Monthly  diicharge  of  Roaring  Fork  at  Glenroood  Spring*,  Colo.,  for  the  year  ending  Seitt. 

SO,  1916. 


Uoath. 

Dtaofaorge  In  seoond-teet. 

Ban-oA 

(total  in 
acr»-feet). 

Maximum. 

Minimum. 

Mean. 

October 

616 
688 

485 

485 
390 
1,260 
3,030 
6,280 
8,520 
5,990 
3,080 
1,470 

430 

390 

SCO 

335 

330 

300 

593 

1,470 

4,830 

2,220 

875 

790 

499 

469 

425 

404 

369 

609 

1,160 

3,060 

6,750 

3,730 

1,870 

989 

30,700 
27,900 

T*W!«in1t>w 

36,100 

24,800 

Fftlmiary , . , 

21,200 

March... 

37,400 
09,000 

April 

iSy.:.:;:;:::""™:;::::::::::::::::::;::::::::;::;::; 

189,000 

June 

402,000 

July 

329,000 

August 

115,000 

68,800 

8,620 

300 

1,700 

1,330,000 
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OAMTUt  OUIK  >XAS  AIPXH,  OOIA. 

Loc^TiON.^In  Bee.  35,  T.  10  S.,  B.  85  W.,  75  feet  below  bj^^way  bridge,  in  Sopris 
Natknud  Foreet,  4}  miles  above  Aspen,  in  Pitkin  County.  No  inflow  below 
except  epring  run-oS  from  small  gulchee;  Conundrum  Creek,  enters  about  a 
mile  upstream. 

DKAiNAex  ABBA. — ^72  Square  miles  (measured  on  topographic  map). 

Rbcords  ay ailablk.— February  16,  1911,  to  September  30,  1916. 

Gaok. — Gurley  water-stage  recorder  on  left  bank  75  feet  below  bridge.  Staff  on 
opposite  bank  at  datum  1.0  foot  higher  than  present  gage,  used  February  16, 
1911,  to  February  28, 1912.  Vertical  staff  on  right  abutment  of  bridge  at  present 
datum  used  February  29,  1912,  to  April  11,  1915,  but  owing  to  slope  of  stream 
gage  readings  were  somewhat  higher. 

Discharge  mbasuskmxnts. — Made  from  cable  22  feet  below  gage  or  by  wading 
nearby. 

Cbannkl  Ain>  coNTBoi.. — Bed  composed  of  coarse  gravel;  shifts  during  high  water. 
Control  is  small  rapids  just  below  cable.  Left  bank  high  and  not  subject  to 
oveiflow;  right  bank  is  overflowed  for  75  feet  at  gage  height  4.3  feet. 

EzTRBXES  OF  DiacHABOE. — Maximum  stage  during  year,  from  water-stage  recorder, 
3.22  feet  at  midnight  June  17  (discbarge,  677  second-feet);  minimum  stage,  0.42 
foot  on  February  1  (discharge,  26  second-feet). 

IcB. — Stage-discharge  relation  affected  by  ice  occasionally  for  aihort  periods. 

DiTBKnoNS.— No  water  diverted  above  station  except  possibly  for  a  small  amount 
(A  meadow  irrigation;  there  are  court  decrees  for  diversion  of  160  second-feet 
below  station. 

Rbouiation. — None. 

AocuKACY. — Stage-dischaige  relation  practically  permanent  during  year;  affected  by 
ice  for  a  few  short  periods.  Rating  curve  well  defined  below  500  second-feet. 
Opeiation  of  water-stage  recorder  satisfactory.  Daily  dischaiige  determined  by 
applying  to  rating  table  daily  gage  height  obtained  by  inspecting  gage-height 
graph.    Records  excellent. 

Ditdtarge  meiuuremenU  of  CaitU  Creek  near  Aspen,  Colo.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

lladebr- 

Oage 

Dls- 
cbarge. 

Date. 

ICsdeby- 

Oage 
height. 

Dis- 
charge. 

Not.  22 

W,  R.  Klnff 

rut. 

0.70 
.52 

27.3 

Feb.    8 
June  14 

T.  J.  WatMos 

Ftel. 
0.80 
2.73 

^*#1 

Ua.  11 

T.  J,  Wd^kuu 

W,  B,  fine    

448 
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Daily  discharge,  in  tecond-feet,  of  QutU  Creek  near  Aspen,  Colo.,  for  (he  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept. 

1 

53 
62 
53 
52 
61 

SO 
48 
48 
48 
48 

46 
46 

43 
43 
43 

43 
43 
43 
42 
42 

43 

42 
42 
42 
40 

40 
38 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
38 
37 
37 
37 

34 
32 
31 
34 
37 

41 

40 
40 
40 
38 

37 
36 
36 
36 
34 

34 
35 
34 
35 
36 

36 
35 
35 
35 
34 

34 
34 
34 
34 
34 

34 
34 
34 
34 
33 

33 
33 
31 
31 
31 

31 
31 
31 
31 
31 

32 
32 
32 
33 
34 
34 

34 
34 
34 
34 
34 

34 
34 
33 
33 
31 

29 
32 
34 
34 
34 

33 

33 
32 
33 
32 

31 
30 
30 
30 
30 

30 
30 
30 
32 
32 
31 

31 
34 
34 
32 
32 

32 
32 
32 
32 
32 

32 
32 
32 
34 
34 

34 
34 
36 
34 
33 

32 
32 
33 
32 
32 

32 
34 
33 
32 

33 
32 
33 
33 
33 

33 
32 
32 
32 
33 

34 
33 
34 
32 
32 

32 
33 
34 
34 
35 

37 
35 
36 
35 
34 

35 
34 
35 
34 
34 
34 

33 
34 
34 
M 
34 

34 
34 
34 
35 
36 

38 
39 
40 
37 
37 

38 

41 
42 
42 
40 

40 
42 
46 
49 
61 

56 
63 
72 
92 
86 

77 
74 
68 
70 
81 

106 
139 
156 
181 
186 

184 
184 
181 
169 
141 

125 
117 
111 
119 
129 

121 
113 
105 
103 
109 

lis 

115 
129 
148 
175 
199 

206 
206 
210 
2S3 
270 

246 
249 
270 
322 
382 

412 
434 
455 
463 
468 

478 
484 
604 
610 
481 

456 
422 
394 

430 
438 

448 
457 
466 
476 
484 

494 
452 
602 
458 
473 

445 
432 
455 

370 
372 

330 
324 
337 
334 
334 

350 
347 
352 
322 
317 

310 
297 
290 
280 
314 

310 
284 
3G0 
255 
250 
244 

280 
2£0 
249 
3U 
237 

230 
206 
199 
223 
219 

195 
188 
221 
244 
303 

190 
173 
181 
158 
151 

143 
135 
129 
129 
129 

123 
U7 
111 
111 
115 
109 

106 

2 

103 

3 

97 

4 

16 

5 

95 

g 

99 

7 

92 

8 

86 

9 

141 

10 

150 

11 

133 

12 

113 

13 

107 

14 

101 

15 

96 

It 

81 

17 

8S 

18 

81 

19 

78 

30 

75 

21 

74 

22 

73 

23 

74 

24 

75 

3S 

73 

36 

70 

27 

67 

28 

67 

29 

64 

30 

64 

31 

Note.— DlKhar^  estimated  because  of  ice,  Dec.  13-16,  20-24,  Jan.  23-27;  also  estimated  Then  mtar 
^tage  noorder  failed  to  operate.  Not.  12,  14-15, 17,  21,  Dec.  2''  "       -----        — — 

July  29-30.    Shifting-control  method  used  July  4  to  Sept.  30. 


Monthly  discharge  of  CattU  Cruh  near  Aspen,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  In  second-feet. 

Rimoft 
{toUl  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

53 

41 

36 

34 

36 

37 

92 

199 

610 

602 

2>J0 

150 

37 
31 
31 
29 
31 
32 
33 
68 
206 
244 
109 
64 

44.2 
36.4 
33.1 
32.2 
32.8 
33.6 
44.4 

130 

393 

351 

182 
90.4 

2,720 

2,170 

December 

2,040 

1,880 

February 

1,890 

March 

2,070 

April 

2,640 

fiSy!.... : : :        :   ; : : : .;:::.: 

7,090 

23,400 

July 

21,600 

11,200 

September 

6,380 

610 

29 

117 

83,100 

XABOOK  CKEXE  NEAK  ASPZK,  COLO. 

Location.— In  see.  22,  T.  10  S.,  R.  85  W.,  just  above  the  Roaring  Fork  light  &  Powa 
Co.'b  head  gate,  and  5  milee  above  Aapen,  Pitkin  County,  in  the  Sopris  National 
Foreet.    Nearest  tributary,  Willow  Creek,  enters  just  below  station. 

Drainaoe  area. — 12  square  miles  (measured  on  topographic  map). 

Records  available. — January  1,  1911,  to  September  30,  1916. 

Gaoe. — ^Vertical  staS  on  right  bank  100  feet  above  canal  head  gate;  read  by  Hairy 
Burnett. 
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D18CHAKOB  MEA8URXICBNT8. — ^Made  by  wading  at  points  near  gage. 

Channel  and  control. — Bed  compoeed  of  compacted  gravel;  shifta  occasionally. 
Banks  not  subject  to  overflow  to  any  great  extent. 

ExTRBiCES  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  2.20  feet  at  5.46 
a.  m.  July  4  (discharge,  365  second -feet);  uniTiimiiTn  stage,  0.40  foot  at  ^.40  a.  m. 
March  6  caused  by  snow  slide  (discharge,  16  second-feet). 

Icz.— Stage-discharge  relation  not  affected  by  ice  except  occasionally  for  short  periods. 

D1TERBION8. — One  or  two  small  diversions  above  station;  the  Roaring  Fork  Light  & 
Power  Co.  diverts  water  just  below. 

Regulation. — None. 

AccuRACT. — Stage-discharge  relation  practically  permanent  during  year;  affected  by 
ice  for  a  few  short  periods.  Rating  curve  fairly  well-defined  below  300  second- 
feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  table.  Records  good,  except  those  for  spring 
months  which  are  only  fair,  owing  to  the  diumal  fluctuation  due  to  alteniate 
melting  and  freezing  of  snow. 


Dudiarge  meaturemerUt  of  Maroon  Creek  •neat  Aspen, 

Sept.  SO,  1916. 


Colo.,  during  the  year  ending 


Dite. 

Uad«b7- 

0»m 
height. 

Dis- 
charg*. 

Jan.  11 

T.J.  W«tHn» ,, 

Fut. 

.«5 
1.M 

^"■*» 

Feb.  8 

do 

U.S 

Juu  13 

W.ILKliig. 

S40 

Dmfy  ditdtarge,  in  teeond-feet,  of  Maroon  Creek  near  Atpen,  Coh.,  for  Ae  year  ending 

Sept.  SO.  1916. 


DtJ. 

Oct 

Not. 

Dec. 

J«a. 

Feb. 

Ifar. 

Apr. 

M.y. 

Ime. 

Toly. 

Aug. 

Sept. 

, 

38 

87 
37 
37 
37 

3S 
38 
88 
35 
84 

34 
84 
34 
34 
3(J 

88 

34 
84 
34 
S3 

33 
33 
83 
33 
31 

31 
30 
30 
30 
31 
31 

31 
31 
31 
30 
30 

39 
29 
38 
28 
38 

28 
38 
38 
39 
30 

39 
38 
38 
39 
39 

39 
39 

39 
39 
38 

38 
38 
38 
30 
28 

2S 
28 
28 
28 
28 

i 
27 
28 
27 

28 
27 
27 
3« 
37 

38 
28 
38 
37 
38 

28 
37 
37 
38 
38 

38 
38 
30 
28 
28 
28 

28 
35 
34 
34 
34 

34 
34 
38 
28 
26 

38 
24 
25 
25 
25 

25 
25 
28 
38 
30 

27 
37 
34 
24 
34 

34 
34 
27 
34 
34 
34 

24 
35 
37 
35 
24 

34 
34 
34 
34 
34 

23 
23 
23 
23 
23 

33 
23 

as 

33 
33 

22 
23 
32 
33 
33 

33 
23 
23 
33 

32 
22 
22 
22 
22 

23 
34 
33 
23 
33 

23 
22 
23 
23 
33 

23 
33 
38 
35 
94 

28 
25 
25 
24 
34 

34 
34 
34 
34 
38 
23 

23 

23 
23 
23 
23 

33 
23 
34 
24 
34 

35 
38 
25 
35 
25 

38 

27 
38 
27 
28 

28 
28 

29 
30 
34 

38 
39 
41 
4S 
43 

40 
40 
39 
43 
44 

S3 
68 
83 
96 
110 

115 
117 
119 
115 
110 

107 
105 
108 

105 
77 

113 
HO 
105 
101 
103 

106 
110 
115 
122 
129 
145 

Its 

163 
171 
182 
199 

196 
196 
?05 
220 
236 

3se 

373 
373 
388 
388 

303 
303 
318 
334 
334 

318 
318 
803 
803 
808 

308 
318 
318 
834 
334 

334 

334 
350 
365 

350 

350 
350 
350 
350 
834 

334 
334 

318 
818 
303 

303 
303 
303 
303 
303 

288 
288 

388 
372 
288 

272 
272 
372 
272 
273 
273 

272 
288 
272 
272 
388 

380 
253 
247 
241 
341 

229 
236 
235 
247 
239 

336 
317 
214 
308 
306 

196 
194 
191 
183 
179 

174 
168 
180 
165 
166 
145 

139 

2 

117 

1 

110 

4 

108 

i 

108 

1 

98 

7 

98 

8. 

92 

t 

96 

10 

117 

11 

116 

« 

106 

U 

108 

14 

98 

U 

92 

It 

90 

1: 

90 

W 

8S 

M 

83 

a 

79 

a 

79 

a 

75 

33 

76 

M 

72 

K 

72 

a 

66 

r 

84 

s 

84 

» 

61 

» 

61 

a 

NoTC— Dtodutffe  estimated  Dee.  18-ao,  36^  Jan.  7-«,  U;  Feb.  13,  and  liar.  5-4,  beoause  of  snow  and  ioe. 


Digitized  by 


Google 


110  SXTRFACE  WATEK  StTPPLT,  1M.6,  FAST  IX. 

MonOdy  dueharge  of  Maroon  Creek  near  Aspen,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Uooth. 

Dlacharge  in  second-feet. 

BoiKOfl 

(totalin 
■ae-fset). 

Maximum. 

Ulnlmam. 

Mean. 

Oetober 

S8 

31 

SO 

80 

27 

38 

» 

145 

S34 

365 

388 

139 

30 

38 

38 

M 

23 

22 

23 

89 

IBS 

373 

145 

« 

33.9 
38.9 
37.1 
38. 3 
33.3 
33.3 
38.3 
95.1 

288 

311 

318 
89.5 

2,080 

1,730 

Dooember  ..  , 

l!670 

1  »0 

Fflbfiisry 

1,330 

Hmnh 

1,430 

April. 

1,660 

«&„....  

£,8S0 

jS»:  :      ::...;.;;:....::.: :...! 

15,900 

July 

19,100 

Aoffust                  

13,400 

sigitaba 

6,330 

fitdyou - 

366 

n 

9T.9 

71,000 

FBTOraPAS  OSXXK  AT  VOXBIX,  OOLO. 

Location.— In  sec.  28,  T.  8  8.,  R.  83  W.,  at  highway  bridge  in  Nome,  Pitkin  County 
in  the  Sopris  National  Foreet.    North  Fork  enters  1  mile  below. 

Drain AOB  abba. — ^92  square  miles  (measured  on  topographic  map). 

Rboords  available. — February  18, 1911,  to  September  30, 1916. 

Gaob. — Vertical  staff  on  downstream  side  of  center  pier;  read  by  forest  ranger. 
From  February  18, 1911,  to  July  13, 1915,  gage  was  located  at  side  of  pier  and  al- 
though referred  to  same  datum  gave  a  considerably  higher  reading  during  high- 
water  stages  as  the  water  piled  up  against  it.  On  August  20, 1915,  gage  datum  was 
raised  1  foot. 

DiscHAHOE  M EASUREiiENTS. — ^Made  from  bridge,  or  by  wading. 

Ohannbl  and  contbol. — Bed  composed  of  boulders.  Current  not  greatly  disturbed 
as  at  ordinary  stages  a  pool  is  formed  by  the  control  located  100  feet  down- 
stream at  well-defined  rapids  which  are  practically  permanent.  Banks  high  and 
not  subject  to  overflow. 

Extremes  or  discharge. — ^Maximum  discharge  of  1,040  second-feet  June  11  (esti- 
mated from  comparative  hydrograph);  minimum  discharge  of  17  second-feet 
occurred  November  17  when  stage-discharge  relation  was  affected  by  ice. 

loB. — Stage-discharge  relation  seriously  affected  by  ice;  daily  discharge  determined 
from  observer's  notes,  discharge  measurements,  and  weather  records. 

Diversions. — ^None  above  the  station. 

Rbodlation  . — None. 

AccuRACT. — Stage-discliarge  relation  practically  permanent;  affected  by  ice  for 
occasional  short  periods.  Rating  curve  well  defined  below  1,000  second-feet. 
Gage  read  to  hundredths  at  irregular  intervals.  Daily  dischaige  ascertained  by 
applying  to  rating  table  daily -gage  height,  or  for  days  on  which  gage  was  not  read, 
by  estimating  discharge  from  hydrographic  comparison  with  records  of  flow  of 
pS^ingpan  Creek  at  Thomasvilleand  North  Fork  of  Fryingpan  Creek  near  Norrie. 
Records  only  fair  because  of  infrequent  gage  readings,  and  probable  error  due  to 
diumal  fluctuation. 


Digitized  by 


Google 


GBAKD  BIVBR  BASIN. 


Ill 


Ductoye  inM«v)wn«n(«  of  Pryingpan  Creek  at  Nom$,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


Hf. 

MtOthT- 

Qafe 
height. 

Dis- 
charge. 

Date. 

Uadab;^ 

Oaee 
hel^t. 

Dta- 
chaiKS. 

Not.  23 

xr   1^  win. 

ti.se 

al.SS 
l.« 

25.1 
90.8 

Feb.  10 
June  13 

T,  7.  WaiMnM 

Fed. 
1.4S 
S.81 

'"■^'•4 

2S 

't,' j.  watuDs.' ; ; ; ; .' .' 

V.  R.  Ktet 

788 

Jul   12 

a  Stage^lisdiarge  relation  afleoted  b;  loe. 

DaUg  ducharge,  in  $eeond-/eet,  of  Fryingpan  Creek  at  Norrie,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juae. 

July. 

Aq«. 

Sept. 

1 

K 
M 
<o 

44 

87 

87 
87 
87 
87 
44 

n 

87 
IS 

87 
44 

40 

87 
87 

88 

87 
40 
40 
8« 

S3 

80 
37 
3S 
3t 
26 

at 

95 
2S 
13 

33 

33 
94 
9t 
93 

at 

83 

81 
39 

98 
91 

18 
17 
19 
19 
31 

94 
9t 

98 
81 
35 

38 
80 
36 
94 
94 

94 
83 

96 

96 
96 
96 
96 

96 

96 
35 
36 
96 
96 

96 
96 
96 

36 
36 

36 
36 
33 
33 
33 

38 

24 
24 
34 
24 
24 

34 
94 
94 
94 
94 

34 
94 
94 
94 
38 

98 

99 
33 
98 
33 

34 
34 
23 
22 
22 

33 
94 

25 
36 
35 

94 
34 
94 
94 
94 
34 

35 
96 
95 
94 
94 

35 
36 
35 
35 
94 

35 
96 
36 
96 
95 

95 
36 
27 
37 
38 

28 
39 
39 
80 
80 

81 
31 
83 
83 

83 
83 

84 

85 
87 
40 
43 
44 

47 
48 
50 
S3 
54 

57 
80 
65 
70 
108 

130 
85 

63 
70 
63 

65 
65 
65 

58 
50 
69 

60 
40 
47 
47 
45 

40 
87 
37 
46 
56 

7« 
78 
69 
60 
60 

60 
65 

96 
90 
80 

89 
108 
108 
120 
126 

152 
188 
287 
262 
310 



ISO 
180 
103 
166 
330 

455 

628 
880 

806 

606 
538 
500 

375 

315 
315 
2B0 
238 
196 

210 
245 
195 
875 
460 

875 
335 
880 
435 
495 
560 

805 

630 
660 
640 
630 

605 
606 
605 
740 
980 

1,040 
930 
785 
780 
740 

740 
785 
840 
740 
695 

880 
645 
830 
605 
605 

606 

605 
805 

805 

550 

515 
650 
680 
480 
435 

375 
896 
430 
440 
466 

896 
380 
355 

815 

298 

280 
280 
946 
282 
240 

210 
200 
180 
180 
180 

180 
195 
238 
238 
360 
815 

398 

283 
350 
338 
195 

190 
186 
180 
310 
310 

166 
166 
190 
MS 
330 

180 
180 
147 
130 
134 

136 
117 
110 
168 
114 

114 
106 
90 
93 
98 
90 

83 

J 

70 

3 

73 

4 

68 

i 

58 

a 

74 

70 

$ 

66 

9 

96 

10. 

136 

I! 

114 

11 

108 

U 

108 

1« 

gg 

13 

83 

I« 

78 

76 

1« 

74 

U 

66 

10 

66 

n 

63 

a 

St 

21 

63 

M 

86 

s 

60 

a 

63 

r 

58 

». 

54 

» 

50 

» 

80 

n 

Wpt«.— Dfaehaite  e«tiiiiated  Nor.  13  to  Deo.  3, 7«b.  19-36,  Mar.  18-19,beeauge  of  ioe;  alao  esttmatad  from 
hydiQgraphIc  compariions  f  jr  the  followl^  g  days  on  which  gage  was  not  read:  Oct.  1, 3, 6-7, 10-11, 13,  15l 
i;-18,  K.  27, 31,  Not.  3-3,  »-7,  Dm.  5-6, 8 ,  13, 1^-18, 18-30,  2^^.  35-36,  38-39, 81,  Jan.  1-8, 5,  7, 10-11, 13-16, 
31-23,  aSy  37-^80,  Feb.  1,  3-4,  6,  84, 13,  16,  IS,  30,  36-37,  39,  Mar.  4^  9^  13,  33,  37,  Apr.  3,  9, 14, 16, 19-90i 
S-34,  to,  May>.  8, 14,*  18,  21,  29,  38,  June  2,  4-«,  11, 14,  18,  21-23,  80,  July  »-4, 8-0, 13,  l(V-i7, 30, 23, 26,  §£ 
Aa(.^7,liU|3Q,33,27,31,Sept.S-4,7,«^U,14.17,31,2»-ai,30.  '       •->  '-'•~» 
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Monthly  diteharge  of  Fryingpan  CreekatNorrk,  Colo.,/ortheyear  ending  Sept.  SO,  1916. 


Mcatli. 


Dbdiaige  In  aeoood-fcet. 


MaxinnuzL  Hlnjmmn.      lleaii. 


Bon-oa 
(total  in 
acre-fset). 


October 

NuvQiiiber*  •■.< 

Daoember 

Jannary 

ItkbrouT 

Mardt 

trot 

July 

Aocost 

Septtmber 

thtym 


U 

sa 

28 

at 

33 
13* 
387 
838 
1,(M0 
890 
306 
136 


35 

17 

33 

33 

M 

33 

37 

108 

SfiO 

180 

SO 

60 


38.0 
34.5 
3S.0 
33.8 
37.0 
68.7 
•5.0 


327 
188 
74.7 


1,040 


17 


US 


3,340 

1,460 

1,540 

1,450 

1,590 

3,4(» 

S,S50 

23,300 

41,300 

30,100 

10,300 

4,440 


116,000 


niTnraPAH  orxxk  at  thoiiasviij,x,  oolo. 

Location.— In  sec.  7,  T.  8  S.,  R.  83  W.,  at  private  bridge  1,000  feet  eouthweet  of 
nilroad  station  at  Thomasville,  in  Pitkin  County.  Neaieet  tributary,  Deadman 
Gulch,  enten  a  quarter  of  a  mile  below. 

Drainaok  arba. — 175  milee  (meaaured  on  Foreet  atlas  and  topogiapbic  maps). 

Bbcordb  atailablb. — ^February  26,  1915,  to  Septemba  30,  1916.  From  January  2, 
1911,  to  February  25,  1915,  station  was  maintained  1  mile  downstream  where 
drainage  area  was  190  square  miles. 

Oaob. — ^Vertical  staff  on  upstream  side  of  right-bridge  abutment;  read  by  J.  H.  Swine- 
ford.  Gage  at  original  section  was  vertical  staS  attached  to  side  of  center  bridge 
pier.    No  determined  relation  between  two  gages. 

DiacHABOB  MBASURBMENTS. — Made  from  single  span  bridge  or  by  wading. 

Channbl  and  control. — ^Bed  composed  of  large  boulders;  rough.  Control  not  well 
defined;  shifts  between  narrow  limits.    Banks  not  subject  to  overflow. 

ExTRBMBS  or  DiscHAROB. — ^Maxlmum  stage  recorded  during  year,  4.9  feet  at  2.50 
p.  m.  June  20  (discharge,  1,580  second-feet);  minimum  discharge,  33  sectwd-feet 
December  29,  when  stage-discharge  relation  was  affected  by  ice. 

IcB. — Stage-discharge  relation  affected  by  ice;  flow  estimated  from  discharge  measure- 
ments, observer's  notes,  and  weather  records. 

DrvEBSioNs. — No  court  decrees  for  diversion  of  water  above  station. 

Rbooiation. — None. 

AcouRACT. — Stage-discharge  relation  fairly  permanent;  shifted  between  narrow  liniits 
at  very  low  stages;  affected  by  ice  for  occasional  short  periods.  Bating  curve  well 
defined  below  1,800  second-feet.  Gage  read  to  himdredths  twice  daily.  Daily 
discharge  ascertained  by  applying  daily  gage  height  to  rating  table.  Records 
good,  except  those  for  spring  months,  which  are  only  fair,  owing  to  possible  error 
in  mean  gage  height  due  to  diurnal  fluctuation  caused  by  alternate  melting  and 
freezing  of  snow. 


Discharge  meamrement*  of 


lingpan  Creek  at  Thonuuville,  Colo.,  during  the  year 
ending  Sept.  SO,  1916. 


Dsto. 

ICade  by- 

Oage 

Dta- 
cbarge. 

Date.               Hade  by- 

1 

Gaie 
height. 

Dis- 
charge. 

Nov.  33 

W.R.Klne 

Fut. 

1.31 

•  1.45 

^-4^'i 

F«h.   10 

T  },  ■WMUnii 

FM. 
1.33 
4.78 

*-ifH 

Ian.    13 

T.J.  Watklns 

4X8  :  lunA   11 

W,  W.  King 

1,480 

1 

o  8tag»4]Ischarge  relation  aifocted  by  ioe. 
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Dnfy  (KKKar^e,  in  teeond-feet,  of  FryiTtgpan  Greet  at  ThonuuvilU,  Colo., /or  the  year 

ending  Sept.  SO,  1916. 


D«y. 


Oct. 


Not. 


I>M. 


Tarn. 


Feb. 


Har. 


Apr. 


MS7. 


June. 


July. 


Aug. 


Sept 


1 
1 
3. 
4. 
5. 

(. 

7. 
8. 

». 
10. 

11. 
12. 
U. 
14. 
U. 

u. 

17. 
18. 
1» 
». 

a. 

B. 

8. 
». 

s. 

X. 

r. 
s. 

». 

30. 
». 


81 
85 
85 
04 

to 

103 
00 
103 
103 
103 

103 
lit 

lot 
lot 

130 

lit 
130 
134 

tao 

153 

193 
170 

158 
100 
178 

Itt 
137 
124 
134 
134 
137 


130 
IX 
103 
108 
103 

lit 
lit 
111 
103 
lit 

111 
141 
138 
135 
158 

193 
Itt 
160 
178 
178 

170 
187 
193 
308 

178 

187 
187 
321 
187 
193 


3X 
480 
575 
575 

t3S 
575 
535 
435 

480 

480 
480 
480 
435 
435 

503 
535 
550 
550 
650 

503 
535 
535 
575 

too 

800 
800 

too 

575 
625 
835 


<7S 
635 

675 
675 
735 

775 
775 

no 

1,100 
1,100 

1,160 
1,160 
1,160 
1,230 
1,280 

1,280 
1,400 
1,460 
1,400 
1,530 

1,460 

1,400 

1,100 

885 

040 

885 

725 
625 
675 
625 


575 
675 
550 
550 
535 

535 
535 
535 
535 
535 

503 
503 
480 
435 


355 
338 

320 
320 
320 

320 
320 
385 
830 
803 


385 
330 
330 
355 
503 


480 
855 
355 

895 
355 

3X 
320 
838 

830 
303 


303 
803 
303 

330 

330 
353 
231 
193 
187 

Its 

170 
170 
165 
170 

160 
120 
106 
134 
130 
HI 


87 
87 
87 
94 
103 

87 

87 

90 

331 

331 

321 
31S 
306 

103 
Its 

130 
13t 
130 
lit 
HI 

HI 
111 
103 
09 
37 


85 

81 


81 


Note.— Dfaeharge,  Nor.  30-30,  Dec.  34-31,  Jan.  80-31,  Feb.  1-t  and  16-29  esttmsted  because  of  loe. 
ShUtliig-cantrol  method  uaed  Feb.  7-8. 

Monthly  di$dtarge  of  Fryingpan  Creek  at  Thoma$viUe,  Colo.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Dtaoharge  In  second-teet. 

Run-off 
(total  In 
acre-fset). 

Maximum. 

Minimum. 

Mean. 

Oftobw 

87 

57 

50 

44 

77 

193 

331 

635 

1,530 

575 

480 

321 

49 
41 
33 
36 

40 
81 
102 
285 
623 
285 
106 
81 

66.7 
47.5 
4a3 
39.7 
54.1 

121 

153 

523 
1,020 

419 

333 

123 

4,100 

2,480 
2,440 
3,110 
7  440 

9,im 

32,200 
60,700 
33,800 
1.1,500 
7,330 

Kntmber 

DMcmbw 

JmwT...:.   :::..;: :....; 

Fjbnarr 

itaST!."::;:::::::;:: ::::::: :: 

Aprt. 

i&.... 

hat .... 

July....:           :    : 

-^mst. 

s«S«ii*er;:;::;::;:::::::::::::::::::::::::::::::::::::: 

TlMMAf 

1,520 

33 

238 

173,000 

VOBTH  roax  of  FSTnraPAv  osxkx  sxax  hobbh,  001,0. 

I«c*TiOK.— In  sec.  21,  T.  8  S.,  R.  83  W.,  at  highway  bridge  about  a  mile  from  Norrie, 
Pitkin  County,  in  the  Sopris  National  Forest.    No  tributaries  below  station. 

DuoiAOi  ABBA. — 42  square  miles  (measured  on  topographic  map). 

RicoBDS  ATAiLABLK.— February  18, 1911,  to  September  30,  1916. 

Gaob.— Vertical  staff  on  downstream  side  of  right  bridge  abutment;  read  by  employees 
of  United  Stat«s  Forest  Service. 

I'ncHAHOB  MBASUREHENTS. — Irlade  from  bridge,  or  by  wading. 
83887'— 1&—W8F  489 8 
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Ceannbi.  and  control. — ^Bed  compoeed  of  email  boulders;  rough.  Control  not 
veil  defined;  shifts  between  narrow  limits.-  Banks  high  and  not  subject  to 
overflow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  2.45  feet  June  14 
(discharge,  418  second-feet);  minimum  dischaige  6  second-feet  during  Jantuiy 
and  February  when  stage-dischaige  relation  was  affected  by  ice. 

Ice. — Stage-discharge  relation  affected  by  ice;  dischaige  determined  from  observer's 
notes,  dischaige  meastirements,  and  weather  records; 

DrvEBSiONS. — None  above  station. 

Reodlation  . — None. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  fairly  well  defined  below  450  second-feet.  Gage  read  to 
hundredths  at  irregular  intervals.  Daily  discharge  ascertained  by  applying  to 
rating  table  daily  gage  height,  or,  for  days  when  gage  was  not  read,  by  estimat- 
ing from  a  hydrographic  comparison  with  records  of  flow  at  other  stations  on 
Fryingpan  Creek.  Records  only  fair  because  of  infrequent  gage  readings  and 
probable  error  due  to  diurnal  fluctuation. 

Diteharge  mtaturementt  of  North  Fork  oj  Fryingpan  Creek  near  Non-U,  Colo.,  during 
the  year  ending  Sept.  30, 1916. 


Date. 

Madeby- 

0am 
height. 

Dis- 
chaige. 

Date. 

Madn  by- 

hei^. 

DIa- 
diaif*. 

Mo7.  23 

W.  R.  King 

Feet. 
a33 
a.2S 

8ec.it. 

lis 

S.7 

Feb.  10 
nine  13 

T.  T.  ■w^tH"'* 

Fit. 
.30 
3L30 

"•f. 

Jan.   13 

T.  }.  Wmldhf 

w.  T^.  vinj 

SI 

a  Stage^dlscharge  relation  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  North  Fork  of  Fryingpan  Creek  near  Norrie,  Colo.,  for 
me  year  ending  Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Dec. 

Tan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug, 

Sept. 

1 

17 
16 
M 
13 
13 

12 
10 
10 
10 
10 

10 
10 
11 
13 
13 

12 
11 
10 
14 
12 

12 
12 
11 
11 
11 

10 
10 
9 
9 
8 
8 

8 
8 
8 
8 
8 

8 
9 
9 
10 
10 

10 
9 
9 
9 
8 

8 
8 
10 
12 
14 

14 
14 
14 
14 
14 

14 
14 

14 
13 
13 

13 
13 
13 
13 
13 

13 
13 
U 
10 
10 

10 
U 
11 
13 
11 

11 
10 
10 
10 
10 

10 
9 

8 
9 
8 

8 
8 
7 

7 
7 

7 

8 
8 

8 
8 
8 
8 
8 

9 
9 
9 

9 

8 
8 

8 
8 
9 

10 
11 
13 
14 
IS 

IS 
18 
34 
31 
36 

101 
58 
41 
S8 
31 

41 
41 

30 
36 
33 
33 

35 
38 
41 
3« 
33 

33 
38 
25 
29 
33 

K 
IS 
00 
S8 
S8 

58 
68 
77 
64 
63 

88 
64 
83 
101 
106 

110 
1(0 
153 

174 
130 

105 
83 
S8 
110 
120 

1S3 
222 
235 

319 
304 

363 
255 
348 

300 
152 

141 
130 
120 
110 
110 

110 
115 

120 
152 
163 

174 
153 
169 
186 
204 
322 

248 
255 
363 
363 
363 

363 
323 
263 
804 
366 

383 

400 
383 
400 
366 

319 
334 
3S0 
3S0 
366 

335 
304 
283 
262 
342 

323 

316 
210 
216 
223 

198 
186 
174 
162 
153 

141 
141 

141 
141 
141 

152 
114 
101 
93 
93 

93 
93 
93 
93 

64 

64 
64 
62 
60 

68 

55 

63 
64 
64 
83 
101 

77 
84 
84 
84 
74 

63 
63 

43 

33 
43 
43 
120 
120 

46 
44 

41 

38 
36 

34 
S3 

38 
35 
36 

36 
38 
33 
22 
22 
24 

25 

2 

19 

3 

18 

4 

16 

5 

16 

0 

16 

7 

16 

8 

16 

9 

16 

10 

31 

11 

61 

U 

41 

13 

41 

14 

41 

IS 

33 

1« 

X 

17 

35 

18 

B 

19 

23 

20 

22 

21 

19 

22 

18 

23 

18 

24 

18 

25 

19 

28    . 

19 

27 

18 

28 

1« 

29 

l« 

30 

1« 

31 

Note.— Discharge  Nov.  13-17,  and  Deo.  23  to  Feb.  7  estimated  becaose  of  Ice;  alao  aitimated  Oet  t,  K, 
17,  24,  29-31,  Nov.  2-3,  5. 8-9,  U-12, 18-19,  21-22,  34,  28, 28-29,  Dec.  2,  6, 8, 10, 12-13,  IS-U,  18-30, 3L  Fib.  I, 
12-13, 15. 18,  20,  34,  26-27.  29,  Mar.  i,  4-6,  8-9, 12, 15-16, 18,  Apr.  1-2,  9,  12,  15-16, 19, 33,  X,  37-S,  Ibr  3, 11; 
14, 18,  20,  22.  2$.  2R,  30.  June  2,  4-5,  8, 17-18,  31,  33,  25,  37,  39,  July  3-4,  7,  9,  l&-ie,  31,  Sl-Si,  a^aMUIR-^ 
7-8, 10,  12-13,  IS,  17, 19-31,  33,  39, 31,  Sept.  3,  5-6, 8, 10, 15, 17,  33-35, 3»-3a  Shiftineointial  HMOMdaMO 
Nov.  30  to  Dec.  31. 
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MontiUy  ditdutrge  of  North  Fork  ofPryingpan  Creek  near  Norrie,  Colo.,  for  the  pear  end- 
ing Sept.  SO,  1916. 


Month. 


October 

November 

December 

January 

Febniary 

March 

April 

Ifey 

]tne 

July 

August 

September 

The  year 


Discbarge  in  second-feet. 


Maximum.   Minimum.      Mean. 


17 

14 

13 

7 

9 

101 

174 

319 

400 

198 

120 

S2 


400 


25 
58 
210 
52 
22 
16 


11.3 
10  7 
10  1 
6.29 
7.41 
25.1 
67.8 

168 

296 

106 
48.5 
23.2 


64.9 


Kun-ofit 
(total  in 
acre-feet). 


69S 

637 

621 

387 

428 

1,540 

4,030 

10,300 

17,600 

6,520 

2,980 

1,380 


47,100 


CBTSTAL  aiVXB  AT  XASBUE,  COLO. 

Location. — In  sec.  26,  T.  11  S.,  R.  88  W.,  at  electric  railway  bridge  of  Coloiado-Yule 

Marble  Co.  at  Marble,  in  Gunnison  County.    Nearest  tributary,  Carbonate 

Creek,  ent«TB  at  Marble. 
Drainaob  area. — 77  square  miles  (measured  on  map  in  Forest  Atlas). 
Records  available. — November  1,  1910,  to  September  30,  1916. 
Gaqe. — Vertical  hook  gage  on  downstream  side  of  left  abutment;  read  by  F.V.  Mueller. 
Discharob  HBASVBEifENTS. — Made  by  wading  or  from  cable  a  abort  distance  below 

bridge. 
Channel  and  control. — Bed  slightly  rocky  but  has  been  cleared  and  is  smooth 

at  measuring  section;    shifts  between  narrow  limits.    Banks  subject  to  slight 

overflow  but  all  water  passes  under  cable  and  bridge. 
Extremes  of  stage. — Maximum  stage  recorded  dining  year,  7.34  feet  at  10  p.  m. 

June  29;  minimum  stage  recorded,  1.24  feet  at  5  p.  m.  January  25  (causeid  by 

snowsUde). 
Ice. — Stage-discharge  relation  little  if  at  all  affected  by  ice  but  occasionally  affected 

by  snowslides. 
Diversions. — Court  decrees  for  diversion  of  114  second-feet  below  station;  none  for 

diversions  above. 
Regulation  . — None. 

No  discharge  measurements  were  made  at  this  station  during  the  year.   Data 
uiadequate  for  determination  of  flow. 
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DaUjf  gage'heighU,  in  feet,  of  Cry$lal  River  at  Marble,  Colo.,  for  the  year  ending  Sept.  SO, 

1916. 


Day. 

Deo. 

laa. 

Feb. 

Har. 

Apr. 

lC«y. 

June. 

July. 

Aug. 

Sept. 

1 

L8S 
l.<4 
LW) 
1.90 
1.92 

1.87 
1.84 
L90 
1.79 
1.80 

1.84 
L84 
L76 
1.92 
L87 

1.86 
1.78 
1.91 
1.88 
1.8& 

1.84 

1.74 

1.8S 

1.8S 

■  1.80 

1.90 
1.86 
1.80 
1.78 
1.83 
1.76 

LSI 
L72 
L8S 

"lm 

L71 
L82 

L81 

L88 
L83 
L83 
L80 
L80 

L86 
L8« 
L73 
L83 
L86 

L84 
L76 
L74 
L70 
L73 

L82 
L88 
LSI 
L86 
•  L58 

L78 
L80 
L88 
L8S 
L86 

L86 
L86 

Lgo 

L93 
L94 
2.01 

110 
3.06 
2.09 
3.16 
2.10 

2.11 
3.19 
XIO 
3.14 
3.  IS 

3.14 
X12 
3.10 

3.13 
3.08 

2.06 
Z21 

"iis' 

3.16 

112 
i.U 
3.25 
3.31 
2.30 

2.30 
3.23 
X23 
2.12 
2.IA 

2.24 
2.28 
2.28 
2.84 
2.88 

2.86 
2.46 
2.42 
2.62 
3.60 

XS6 
2.49 
2.66 
2.64 
3.56 

X48 
2.61 
2.56 
2.70 
2.72 

184 
8.06 
2.98 
a.  16 
2.26 

8.22 
3.38 
8.50 
S.88 
4.10 
4.24 

4.08 
4.14 
4.28 
4.24 
4.61 

4.56 

4.56 
4.64 
4.60 
4.78 

4.82 
5.02 
4.80 
4.84 
4.90 

4.83 
4.90 
5.18 
6.40 
5.40 

5.U 

5.44 

6.66 
5.84 
5.71 

5.83 
5.33 
6.88 
8.90 
8.67 

8.18 

4.84 
4.70 
4.78 
4.72 
4.60 

4.55 

4.63 
4.54 
4.40 
4.28 

4.12 
4.22 
4.20 
4.08 
4.14 
4.10 

A08 
*.«7 
4.00 
S.98 
A91 

8.87 
3.88 
S.84 
A4» 
3.54 

A43 
8.42 
8.85 

8.22 
8.18 

a.  18 

8.12 
8.18 
8.08 
8.08 

2.97 
2.98 
2.92 
2.91 
178 

184 
173 
184 
178 
184 
173 

170 

2 

167 

8 

m 

4 

180 

5 

168 

e 

158 

7 

144 

8 

148 

9       :::::::::::::: 

146 

10 

2.43 

a 

148 

a 

174 

18 

195 

u 

8.10 

u 

1.93 

1.93 
1.89 
1.89 
1.93 
LSI 

1.90 
L83 
L76 

190 

16 

176 

17 

u 

19 

30 

154 

21 

154 

23 

153 

23 

3.57 

24 

155 

26 

160 

26 

L8S 

150 

27 

148 

28 

1.80 
1.88 
1.94 
1.98 

146 

33 

145 

30 

3.50 

81 

a  Affected  by  snowsllde  above  gage. 
TATIAB  BIVXR  AT  AUIOBT,  OOLO. 

Location. — In  sec.  22,  T.  51  N.,  R.  1  E.,  at  hJgJiway  bridge  at  Almont,  in  Gunnison 
County,  300  feet  above  junction  of  Taylor  and  East  riven. 

Drainage  area.    413  square  milea  (measured  on  map  in  Forest  Atlas). 

Bbcoros  avaxXiABLe.    July  27,  1910,  to  September  30,  1916, 

Gage. — Vertical  staff  on  downstream  side  of  center  pier;  read  by  Sam  Ogden. 

Discharge  hxabureiientb. — Made  from  bridge. 

Channel  and  control. — Bed  composed  of  small  boulders  and  coarse  gravel;  banks 
not  subject  to  overflow.    Control  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.20  feet  at 
6.05  a.  m.  June  17  (discharge,  2,980  second-feet);  minimum  discharge  occurred 
during  winter,  when  record  was  discontinued. 

Ice, — Stagesiiscbarge  relation  affected  by  ice  during  winter  months.  Data  insuffi- 
dent  to  determine  winter  flow. 

Diversions. — No  court  decrees  for  diversions  from  Taylor  River. 

Regulation. — None. 

AociTRACT. — Stage-discharge  relation  shifted  between  narrow  limits;  affected  by  ice 
December  1  to  March  6.  Rating  curves  fairly  well  defined  below  2,000  second- 
feet.  Gage  read  to  tenths  twice  daily.  Daily  discharge  ascertained  by  applying 
daily  gage  height  to  rating  table.    Records  good. 

Cooperation. — Gage-height  record  furnished  by  United  States  Reclamation  Service. 
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Dudtarge  mKuttremenU  of  Jktylor  River  at  Almont,  Colo. ,  during  the  year  ending  Sept.  SO. 

1916. 


DU*. 

Ukdebjr- 

Osge 
beliht. 

Dte- 
cbaige. 

Date. 

M«de  by- 

Oan 

hdgbt. 

Dto- 
oliarfs. 

Apr.  38 

W.  R.  Khig  

X71 
8.70 

1,030 

July  10 
Bopt.- 

Robert  FoUuubee 

nu. 

3.15 
3.10 

aec.-ft. 
1  030 

.":.doL!:.„::::;:.::::; 

343 

Daily  dueharge,  in  uoand-ftet,  of  Taylor  River  at  Almont,  Colo.,  for  the  year  ending 

Sept.  SO,  1916. 


1                          D«y. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

358 
368 

336 
315 
316 

178 
178 
178 
178 
178 

178 
178 
178 
178 
IM 

106 
178 
178 
178 
178 

178 
178 
178 
178 
178 

178 
178 
178 
178 
178 
178 

m 

178 

m 

178 
178 

178 
178 
178 
178 
178 

178 
178 
178 
178 
178 

178 
178 
178 
178 
178 

Irt 
178 
178 
178 
178 

178 
178 
195 
178 
178 

""m 

358 
358 
380 

380 
358 
358 
358 
385 

315 
316 
215 
258 
258 

268 
268 
280 
806 
305 

305 
305 
258 
258 
368 
268 

258 
268 
268 
358 
368 

358 
358 
258 
358 
258 

258 
280 
280 
280 
280 

305 
305 
305 
305 
330 

416 
418 
416 
415 
610 

545 
580 
056 

<e6 

618 

478 
415 
385 
478 
778 

968 
1,200 
1,410 
1,040 
1,780 

1,840 
1,340 
1,080 
1  080 

lioso 

968 
908 

868 
868 

778 

778 
778 
778 
778 
778 

778 
778 
778 
868 
968 
1,140 

1,140 
1,340 
i;040 

n«4o 

i;480 

1,340 
1,340 
1,480 
1,710 
1,»40 

2,240 
2,240 
3,340 
3380 
3,380 

3,380 
*3,740 
3510 
2,380 
1,880 

1,980 
1  700 
1380 
1,240 
1,880 

1,380 
1880 
1,380 
1,380 
1,380 

1,380 
1,310 
1,310 
1,180 
1,180 

1,060 
935 
936 
990 

1,050 

1,050 

1,050 

990 

935 

830 

830 
736 
735 

660 
050 

572 
572 
600 
600 
600 

435 
436 
535 
610 
736 
780 

780 
000 
050 
650 
<10 

500 

500 
500 
500 

500 

378 
435 
500 
435 
685 

673 
600 
435 

405 
378 

378 
378 
335 
336 
835 

300 
376 
376 
376 
376 
376 

376 

1          3 

7.4 

3 

370 

4 

378 

i 

370 

( ■.... 

276 

1          7 

276 

j          8 

376 

1          9 

376 

,         10 

406 

U 

456 

'    m:::::::::::::::::::;::::::; 

378 

IS 

826 

14 

326 

15 

336 

U 

335 

17 

336 

18 

336 

n 

335 

30 

336 

21 

335 

a 

300 

33 

376 

34 

376 

35 

370 

36 

376 

17 

376 

38 

370 

S 

333 

10 

333 

Note.— Discharge  Not.  39-30  estimated  because  of  loe.    Oage  read  but  data  Inadequate  tOr  determinatloo 
of  dlseliarge  Jan.  1  to  Mar,  0. 

Monthly  dittharge  of  Taylor  River  at  Almont  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  noond-Ieet. 


MaTlnnim,   Mmimiim      Mean. 


Run«S 
(toUlln 
acrefcet). 


October.... 
Korember. 
Mirth  7-«l. 

^:::::: 

Jam 

July 

August 

Eeptamber. 


268 
196 
305 

1,7?0 

3,740 

1,380 

780 

405 


178 
178 
315 
258 
385 
1,140 
43S 
376 
332 


188 
179 
204 
8S9 
948 
1,760 
837 
447 
301 


11,600 
10,700 
13,100 
21,400 
58,300 
105,000 
61,500 
37,500 
17,900 
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SXTKFACE  WATER  SUPPLY,  1916,  PAST  IX. 


OUMMIMOK  XIVU  BBAB  OUMMIBOM,  OOLO. 

Location. — ^In  sec.  3,  T.  49  N.,  R.  1 W.,  at  highway  bridge  2  miles  southwest  of  Gun- 
niaon,  in  Gunnison  County.  Nearest  tributary,  Tomichi  Creek,  enteia  1  mile 
below. 

Dbaznaoe  area. — 1,010  square  miles  (measured  on  map  in  Hayden's  atlas). 

Rbcokds  available. — ^November  27, 1910,  to  November  30, 1914;  April  27  to  Septem* 
berSO,  1916. 

Gaob. — ^Bristol  water-stage  recorder  on  downstream  side  of  right  abutment  used  April 
27  to  September  30, 1916;  datum  0.15  foot  higher  than  that  of  chain  gage  on  up- 
stream side  of  bridge  used  prior  to  November  30, 1914.    Observer,  C.  W.  Chinery. 

Discharge  measurbmemts. — ^&{ade  from  single-span  bridge,  or  by  wading. 

Channel  and  control. — Bed  composed  of  coarse  gravel  and  small  bouldeis;  will 
shift  during  high  water.  Control  at  well-defined  rapids  below  bridge;  will  shift 
occasionally.    Banks  not  subject  to  overflow. 

ExTRBKBS  OF  DiscHAROE. — Maximum  stage  from  water-stage  recorder,  3.35  feet  at 
2  p.  m.,  June  14  (discharge,  4,890  second-feet);  miniiniim  dischaige  not  known. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued. 

DiVBBSiONS. — There  are  coiut  decrees  for  the  diversion  of  274  second-feet  of  water 
from  Gunnison  River  between  this  station  and  the  forks  at  Abnont 

Rboulation. — ^None. 

AocvRACT. — Stage-discharge  relation  shifted  during  year;  affected  by  ice.  Rating 
curve  fairly  well  defined  between  400  and  6,000  second-feet.  Operation  of  water- 
stage  recorder  fairly  satisfactory  until  August  15,  when  diaphragm  bulb  became 
full  of  silt.  Daily  dischaige  ascertained  by  applying  to  rating  table  daily  gage 
height  determined  by  inspecting  gage-height  graph;  discharge  after  August  15 
estimated  as  sum  of  ^iacharge  of  East  and  Taylor  rivers  at  Almont.  Records 
good,  except  those  for  August  and  September,  which  are  fair. 

DiaAarge  mtaturementi  of  Gunniion  River  near  Gynnixm,,  Colo.,  during  the  year  end- 
ing Sept.  SO,  1916. 
[ICulabyyF.B.  King.] 


Data. 


Dto- 
duuge. 


Apt.n.. 
Jane  30.. 
Julyao.. 


Doily  diuitarge,  in  ttcond-feet 

,  of  Chmnitom,  River  near 
ending  Sept.  SO,  1916. 

GurmiKm, 

Colo., 

for  the  year 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

I 

1,990 
1,990 
1,920 
2,130 
2.000 

2,080 

3.m 

8,400 
8,730 
8,900 

8.090 
8.820 

8,  no 

8.240 
2,760 

3,320 
3.320 
3.  MO 
3,800 

a,  on 

3.500 
3,480 
3,400 
3,640 
4.080 

4,170 
4,260 
4.S30 
4.620 
4,630 

3,160 
3,000 
2,920 
2,680 
2.600 

2.600 
2,440 
2,440 
2,620 
2,600 

3,280 
2:060 
2.060 
1,990 
1.860 

1.4S0 
1,980 
1,520 
1.450 
1.330 

1,330 
1,220 
1,220 
1.160 
1.220 

l.UO 

060 

1,060 

1.220 

16 

2.520 
2,300 
2.130 
2.200 
2,280 

3,200 
2,200 
2.130 
1,990 
2,130 

2,200 
2,200 
2.280 
2,440 
2.840 
3.080 

4.530 
4,820 
4.530 
4.530 
4,530 

4.170 
3.900 
3.560 
3,400 
3.240 

3.160 
3.160 
3,240 
3,240 
3,240 

1.890 
1,640 
1.580 
1,520 
1.460 

1.310 
1,330 
1,280 
i;260 
1,220 

1,280 
1.220 
1.390 
1,390 
1,330 
1.390 

2 

17 

a 

18 

4 

19 

s 

20 

e 

21 

V............ 

22 

B 

23 

9 

24 

10. 

25 

11 

26. 

IJ 

27 

1.810 
2,240 
2,550 
3,160 

U 

28 

14 

28 

U 

30 

31 

NOTB.— DlKfaargaMtlmatod  by  hydrogiaphl 
lor  rlTtn  ai  faUows:  Aug.  15-31,  730  Moond-net 
Apr.  37  to  Jmia  9. 


ilo  oomparlMo  with  sum  of  records  of  fiow  of  East  aad  Tay- 
t;  Sept.  1-30, 585  swoDd-bet.    ShUting-oontnd  method  used 
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Monthbi  diieharge  of  Gunnfton  River  near  Gunniion,  Colo.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 


Discharge  in  Beoond-fwt. 


if«»iimiin    Mlnlmiiin.      HMa. 


Buitoff 
(toUlin 
■cre-ieet). 


Aliril  27-90.. 

^y 

June 

July 

Augmt. 

September.. 


2,S50 

3,sgo 

4,620 
3,U0 
1.580 


1.810 

i.tao 

3,180 
1.230 


2,180 
2.880 
3,830 
1.830 

•vn 

a{35 


17,400 
IM,000 
227,000 
110,000 
80,000 
31.800 


"nw  period. 


610,000 


<■  Estimated. 
XA8T  BI7ZX  AT  AUIOST,  COLO. 

Location. — In  eec.  22,  T.  51  N.,  R.  1  E.,  at  highway  bridge  at  Almont,  in  Gunniaon 

County,  100  feet  above  junction  of  East  and  Taylor  rivers. 
Draxnaoe  area. — 295  square  nulee  (measured  on  map  in  Forest  atlas). 
Records  available. — July  27,  1910,  to  September  30,  1916.    From  Apnl  16  to 

October  8,  1905,  a  station  was  maintained  at  this  point,  gage  being  referred  to 

different  datum. 
6aob. — Vertical  staS  on  downstream  side  of  right  abutment;  read  by  Sam  Ogden. 
DiacHAROB  itBABUREMBirrs. — Made  from  two^pan  bridge. 
Cbannel  and  control. — Bed 'composed   of  small  boulders  and  coarse  gravel. 

Control  diifts  sl^tly  at  ordinary  stages. 
Extremes  of  discharge.— Maximum  stage  recorded  during  year,  3.80  feet  at  6  a.  m. 

June  17  (discharge,  3,220  second-feet);    minimiim  discharge  occurred  during 

winter. 
IcB. — Stage-discharge  relation  affected  by  ice  during  winter;   data  insufficient  to 

determine  winter  flow. 
DrvBRSioNS. — There  are  court  decrees  for  diversion  of  78  second-feet  from  East  River. 
Regulation. — 
AociTRACT. — Stage-discharge  relation  fairly  permanent;    seriously  affected  by  ice. 

Rating  curve  well-defined  between  150  and  2,800  second-feet.    Gage  read  to 

tenths  twice  daily.    Daily  discharge  ascertained  by  applying  mean  daily  gage 

height  to  rating  table.    Records  good. 
CooFBRAHON. — Gage-height  record  furnished  by  United  States  Reclamation  Service. 

Ditcharge  meatvrtments  of  Eatt  River  at  Alrnont,  Colo.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

Vadn  by— 

Oaee 
belght. 

Dto- 
oharge. 

Date. 

Kadeby- 

faet^. 

Dla- 
oliaige. 

Apr.  28 
lime  20 

net. 

2.40 
3. 25 

ate.4t. 
1,120 
2,340 

July  1« 
Sept.   8 

W.R.KIng. 

^1 
1.80 

""f-n 

do T 

B.  T.  Chaan 

315 
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StJRFACE  WAtEft  SUPPLY,  1916,  PART  IX. 


Daily  Htdutrge,  in  $«eond-feet,  of  East  Rwtr  at  Almont,  Colo.,  far  the  year  ending  Sept. 

SO,  1916. 


V.J. 


Vm. 


Apr. 


May. 


luns. 


Joly. 


Aug. 


^t. 


2 

3 

i 

6 

C 

7 

75 

8 

80 

9 

100 

10 

(3 

U 

03 

13 

93 

U 

93 

14 

93 

U 

100 

le 

110 

110 

18 

110 

110 

30 

110 

31 

1» 

133 

28 

133 

133 

36 

133 

38 

133 

133 

38 

133 

133 

30 

133 

133 

193 
193 
193 
193 
193 

193 

192 
193 
192 
300 

285 
2S5 
2SS 
28S 

315 

348 
348 
348 
348 
348 

380 
450 
«06 
650 
«B6 

TOE 

963 

1,060 

1,300 

l,0SO 


1,030 
90S 
850 
963 

1,080 

1,360 
1,600 
1,740 
1,960 
3,110 

1,880 
1,830 
1,740 
1,600 
1,600 

1,460 
1,330 
1,330 
1,360 
1,140 

1,080 
1,080 
1,080 
1,060 
1,080 

1,080 
1,060 
1,300 
1,360 
1,400 
1,460 


1,530 
1,830 
1,890 
1,890 
1,890 


2,430 
3,110 
1,890 
1,670 
1,670 

1,670 
1,670 
1,670 
1,530 
1,400 


1,260 
1,200 
1,200 
1,080 
1,080 


1,740 

1,080 

1,740 

962 

1,600 

962 

1,670 

1,300 

2,260 

1,3UU 

2,420 

1,080 

3,420 

1,080 

2,580 

962 

2,900 

962 

2,980 

860 

3,980 

850 

3,060 

850 

2,830 

745 

3,740 

T45 

3,340 

696 

650 
650 
566 
665 
566 

565 
525 
605 
696 
1,020 
962 


745 
606 
650 
605 

745 
745 
650 
650 
666 

566 
488 

566 
606 
666 

650 
566 
488 

415 
S48 

348 
348 
848 
348 
385 

385 

286 
255 

332 
233 
332 


233 
232 
233 
233 
333 

233 
232 
232 
233 
380 

348 
315 
285 
255 


233 
333 
233 
332 

232 
232 
233 
2S3 
210 

192 
102 
102 
193 
182 


Monthly  cKtcharge  o/Eatt  River  at  Almont,  Colo.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Dbcturge  In  noond-feet. 


Vft-rlTrnim     Iflnlnmwi         Mean. 


Run-off 
(total  in 
acre-feet). 


March  7-Sl. 

April 

May 

June 

July 

August 

September. 


133 
1,200 
2,110 
3,060 
1,260 

890 


76 
192 
850 
1,400 
52S 
232 
193 


113 
434 
1,340 
3,100 
8S4 
499 
339 


The  period. 


5,sao 

35,800 
82,400 
125,000 
54,400 
30,700 
14,200 


338,000 


TTirCOXPAKaKX  BIVXB  AT  OTTSAT,  OOIO. 

Location.— In  sec.  31,  T.  44  N.,  R.  7  W.,  near  highway  bridge  half  a  mile  eouth  of 
Ouiay,  in  Ouray  County.  Nearest  tributary,  Canyon  Creek,  enters  150  feet  below; 
nearest  tributary  above  is  Bear  Creek. 

Drain AOK  area.— 44  square  miles  (measured  on  topographic  map). 

Rbcords  available  .—January  25,  1911,  to  September  30,  1916.  From  January  7  to 
March  17,  1908,  records  were  kept  at  dam  of  Ouray  Electric  Light  it.  Power  Co., 
1  mile  south  of  present  station,  and  were  furnished  through  courtesy  of  Wheeler 
&  Whinneiah. 
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Gaoi.— Vertical  etaS  attached  to  rock  clifi  at  left  aide  of  river  150  feet  above  mouth 
of  Canyon  Creek.  In  addition  to  river  gage  a  vertical  staff  gage  was  installed 
February  25,  1916,  near  downatzeam  end  of  covered  wooden  flume  in  tailrace  just 
below  power  house  of  the  Ouray  Electric  Light  &  Power  Co.  The  river  and  flume 
gages  are  read  at  as  nearly  the  same  time  as  possible  by  T.  J.  Watkina. 

DracEABOE  HSABUKXifKiiTS. — Made  from  footbridge  at  gage,  or  by  wading.  Measure- 
ments of  diversion  through  power  house  are  made  bata  a  footbridge  across  tailrace 
a  short  distance  below  flume. 

CaijrsvL  AND  coNTBOi..— Bed  composed  of  small  boulders;  rough  and  shifting. 
Control  short  distance  doitastream,  will  shift  somewhat  after  high  water.  Statbn 
is  in  box  canyon  with  high  vertical  walls. 

EzTREHES  OF  DiscHAROc. — Maximum  stage  recorded  during  year,  3.20  feet  during 
nights  of  June  11  and  13  (discharge,  638  second-feet;  no  diversion  through  power 
plantl;  minimum  stage  estimated  at  0.00  foot  on  January  81  and  February  1 
(discharge,  0.5  second-foot;  diversion  through  power  plant  not  included). 

Ice. — Stage-discharge  relation  not  affected  by  ice,  as  warm  springs  keep  the  stream 
open. 

DrvERSioNS. — The  Ouiay  Electric  Light  <%  Power  Co.  diverts  approximately  16  second- 
feet  of  water  2  miles  above  station  and  returns  it  to  the  river  a  short  distance  below. 
No  other  diversions  above  station. 

Reoulation. — ^None. 

Accuracy. — Stage-discharge  relation  for  river  gage  not  pennaaent;  shifts  occasionally. 
Rating  curve  feiriy  well  defined  below  700  second-feet  Gage  read  to  hundredths 
once  daily.  Discharge  ascertained  by  applying  gage  height  to  rating  table;  in- 
direct method  for  shifting  control  used  April  28  to  June  24  and  September  27-30. 
Stage-discharge  relation  for  tailrace  gage  practically  permanent.  Rating  curve 
well  defined.  Gage  read  to  half -tenths  once  daily.  Discharge  ascertained  by 
applying  gage  height  to  rating  table. 

Records  prior  to  March  1,  1916,  do  not  include  diversion  through  power  plant. 
Records  beginning  March  1  show  total  flow  of  river,  the  discharge  through  the 
power  plant  being  added  to  that  past  the  river  gage. 

Records  good  except  those  for  spring  months  which  are  only  bir  owing  to  the 
possible  error  due  to  diurnal  fluctuation  caused  by  alternate  melting  and  freezing. 

Dikharge  mtaturanenti  of  Uncompahgre  Rimer  at  Ouray,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

ItodebT- 

hB^t. 

IHs- 
ohat(a. 

Data. 

Hade  by— 

hd^t. 

Dls- 
chaise. 

Hot.  U 

W.R.  KlM 

Feet. 
a30 
.18 
.04 
.W 
1.W 

L8 
LO 
4Z8 
131 

June    8 
18 

T.J.  WatUns 

net. 

2.18 
2.86 
1.62 
1.26 

**-4 

ta.    • 

T.  I.  Wttldhit. 

do 

do 

do 

SA2 

Mv.  17 

do 

do 

do 

lor 

68 

Note.— The  above  measurements  do  not  Include  the  dlTenkn  through  the  power  bouse. 

jyitdiarge  mearuTementa  of  power-tunue  fltane  at  Ouray,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Uadeby- 

hetgSt. 

Dil- 
chazge. 

Date. 

Ibdeby- 

Oan 
helgLt. 

Dl» 
ohaife. 

Tab.  25 

T   J,  W||tMn. 

18.8 

Uajr  U 

T  J  W.^Mn. 

AX. 
1.88 
.20 

**if« 

Mar.  B 

do 

Robert  Follansbee 

a.S 

•  EttiiBAtod. 
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SURFACE  WATER  STJFPLY,  1»1«,  PART  IX. 


Daily  diieharge,  in  necond-feet,  of  Uneompahgre  River  at  Ouray,  Colo.,  for  the  year  ending 

Sept.  30,  1916. 


Day. 


Oct. 

Not. 

Dec 

Jan. 

Feb. 

Har. 

U 

8.0 

&0 

L8 

as 

17.6 

u 

3.0 

6lO 

L8 

.7 

17.8 

u 

3.0 

6.0 

XI 

.8 

17.8 

u 

3.0 

&0 

XI 

.9 

17.8 

&0 

3.0 

7.0 

LS 

L3 

17.8 

&0 

S.0 

8.0 

LI 

17.8 

8.0 

&0 

&0 

^7 

.» 

18.0 

8.0 

7.0 

6.0 

^0 

X4 

1X7 

8.0 

CO 

4.3 

,9 

.9 

23 

&0 

4.6 

4.3 

LI 

.9 

25 

8.0 

3.0 

S.0 

.9 

as 

8L0 

L3 

X7 

.9 

as 

as 

L3 

a.4 

.9 

30 

» 

ail 

1.8 

(L5 

.9 

30 

30 

6.0 

1.6 

3.8 

.9 

83 

11 

4.3 

1.6 

.9 

33 

8.0 

3.0 

1.8 

LI 

31 

7.0 

4.6 

1.8 

LI 

45 

7.0 

0.0 

LS 

LI 

45 

6.0 

8.0 

LS 

LI 

45 

C.0 

10 

LS 

L6 

54 

0.0 

tlO 

LS 

L8 

63 

S.0 

mo 

LI 

as 

48 

6.0 

8.0 

LI 

15 

46 

6.0 

LS 

LI 

.9 

86 

4.2 

8.0 

LI 

.9 

35 

4.2 

4.6 

LI 

.9 

86 

3.8 

7.0 

LS 

.9 

36 

3.4 

7.0 

LS 

.9 

48 

3.0 

8.0 

L6 

38 

S.0 

L5 

86 

Apr. 


May. 

June. 

July. 

A0«. 

85 

335 

187 

93 

74 

346 

160 

99 

M 

413 

109 

106 

88 

345 

189 

106 

119 

345 

189 

106 

138 

387 

160 

106 

190 

448 

159 

106 

aoi 

423 

U« 

106 

am 

451 

vn 

106 

999 

543 

140 

108 

303 

555 

131 

92 

390 

627 

131 

92 

233 

503 

122 

92 

199 

440 

122 

92 

136 

487 

122 

93 

136 

SS7 

122 

88 

119 

338 

114 

86 

137 

873 

106 

80 

146 

870 

93 

80 

145 

867 

98 

80 

145 

363 

92 

76 

136 

3S9 

86 

76 

178 

941 

86 

64 

204 

252 

88 

6< 

ao6 

aae 

86 

5S 

321 

236 

80 

68 

199 

311 

02 

58 

226 

211 

96 

48 

239 

ail 

96 

48 

258 

187 

96 

40 

358 

106 

48 

Bapt. 


1. 
2. 
8. 
4. 

5. 

«. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


46 
48 
86 

se 

43 

43 
46 
48 
48 
61 

53 
65 
61 
51 
49 

57 
61 
65 
69 
73 

T7 
94 
81 
80 
100 

130 
140 
162 
128 
72 


58 
58 
58 
58 

58 

48 
48 
48 
48 


58 

58 
68 

58 


68 

68 
68 

64 
66 

68 
62 
68 
16 


54 
53 

50 


NoTB.— From  Oot.  1  to  Fab.  29,  the  raoofxl  ahova  tha  flow  past  the  river  gage  at  the  time  wbta  gage  was 
read.  From  Mar.  1  to  Sept.  30,  the  reoord  shows  the  total  flow  of  river,  the  duchaige  through  power  plant 
having  been  added  to  that  past  the  river  gage.    See  "Aocuraey  "  In  staticn  deacriptlon. 

Monthly  diteharge  of  Uncompahgre  River  at  Ouray,  Colo.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 

Dbdiaige  in  seoood-fcet. 

ftim-aU 
(total  In 

vnnlmnm 

Mean. 

acra-iBrt). 

October 

SO 

10 
8.0 
6.6 

26 

63 
162 
358 
655 
187 
106 

68 

XO 
LS 
LI 
.5 
.5 
17.6 
86 
64 
187 
80 
40 
48 

X41 
4.95 
X97 
L36 
X38 
3X6 
60.5 
184 
361 
123 
8X2 
56.4 

679 

November ,,..,.. 

295 

Pecemb"' 

183 

January 

76.9 

February 

137 

Uarcb... 

3,000 
4,140 

April 

M^:::;;;::;;::;:::::;::";::::"::;;::::::::: :::::; 

11,300 

June 

21,500 
7,600 
6,050 

slaoo 

July 

August 

September 

NOTS. — Divenlon  through  power  plant  not  Included  in  above  record  frcm  October  to  February.    DiTer* 
flea  included  from  March  to  SepteiUMr.    Bee  "Accuracy"  in  station  deacriptlon. 
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mfoomAHOBx  arm  uMuaw  ovbat.  oolo. 

LocunoN . — ^In  sec.  80,  T.  44  N.,  R.  7  W.  New  Mexico  principal  meridian,  near  lowest 
bridge  in  Ouiay,  Ouiay  Cotmtjr,  oiiA-third  mile  below  ndlioad  etation.  Below 
all  tributaries  in  Ouiay. 

IhuiNAox  ARIA. — 78  sqnaie  miles  (tQeasnTed  on  topogiaphic  maps). 

Rioouw  AVAILABLE.— May  12, 1913,  to  September  30, 1916. 

Gaob. — Vertical  staff  atta^ed  to  rock  cliff  SCO  feet  above  bridge;  used  nnce  March 
22, 1916;  read  by  T.  J.  Watkins.  Original  gage,  a  vertical  staff  attached  to  down- 
stream  side  of  right  bridge  abutment,  was  used  prior  to  March  22, 1916. 

liiscHABOK  MKAausEHXNTa. — Made  from  single  span  bridge,  or  by  wading  nearby. 

CuANNXL  AND  ooNTROL. — ^Bed  composod  of  coarse  gravel  and  small  boulders;  shifts 
during  high  water.  Control  not  well  defined.  Banks  not  subject  to  overflow 
except  at  extreme  high-water  stage  of  6.5  feet. 

ExTBBMss  OF  DI8CBABOB.— Maximum  stage  recorded  daring  year,  4.10  feet  at  7.40 
p.  m.  June  9  (dischaige,  1,100  second-feet);  minimum  stage,  1.96  feet  at  8.40  a.  m. 
Jan.  28,  caused  by  snow  slides  (dischaige,  18  second-feet). 

IcB. — Stage-discharge  relation  not  affected  by  ice.  Warm  springs  keep  the  river  frcxn 
freesing. 

DivKRSioNS. — ^All  diverted  water  returned  to  river  above  station  except  6.2  second- 
feet  from  Oak  Creek. 

Rboulation. — ^None. 

AocDBAcr. — Stage-dischaige  rdation  not  permanent;  shifts  between  narrow  limits. 
Rating  curve  used  prior  to  March  22  fairly  well  defined  below  1,200  second-feet; 
curve  used  after  March  22  well  defined  below  200  second-feet  and  Mrly  well 
defined  between  200  and  1,200  second-feet.  Gage  read  to  hundredths  once  daily 
except  tat  occasional  short  periods  whoi  it  is  read  twice  daily.  Daily  discharge 
ascertained  by  applying  daily  gage  height  to  rating  table.  Records  good  except 
those  for  spring  months  which  are  fair  owing  to  possible  error  due  to  diurnal 
fluctuation  from  alternate  melting  and  freezing. 

Dittiarge  nuaguremenU  of  Uneompaliare  River  below  Ouray,  Colo.,  during  the  year  ending 

Sept.  30,  1916. 


IbdebT^ 

^T^T' 

oharge. 

Date. 

VaiKiby- 

"^SS?^ 

Date. 

Oaga 
In- 
stalled 
Mar. 

(a«e. 

Gage 
In- 
stalled 
Mar. 

1818. 

Dis- 
ebarga. 

Nov.  15 
lin.    4 
Feb.  35 
Kir.  17 
Jfay  19 

W.R.EIng 

T.J.WatUna.... 

do 

do 

do. 

2.11 
2.15 
2.13 
3.47 
3.80 

zm" 

38.5 
184 

June    6 

15 

July  35 

Aug.    4 

33 

T.J.WatUns.... 
do 

E.  H.  Swett 

T.J.Watkliia... 
do 

3. 58 

"i'oo" 

S.10 
3.70 

3.48 
3.W 
2.50 
3.80 
XIO 

515 
685 
183 
388 
105 
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Dailjf  iKidiarge,  tn  teeond-feet,  of  Uneompahgre  River  hdow  Ourag,  Colo.,  for  the  fear 

ending  Sept,  30, 1916. 


D»y. 


Oct. 

Nov. 

Dm. 

Jan. 

Feb. 

Ifar. 

Apr. 

ifay. 

Jane. 

July. 

Aug. 

51 

31 

32 

38 

28 

83 

56 

142 

658 

482 

258 

M 

31 
81 

31 

20 
2> 
2» 

28 
3S 
2S 

28 
20 
20 

83 

83 
33 

58 
45 
45 

U6 
122 
107 

«0 

880 
880 

4as 

SB4 

300 
296 

a 

31 

2B 

28 

31 

35 

56 

125 

C33 

402 

288 

*i 

30 

81 

30 

SI 

35 

U 

207 

aaa 

307 

280 

41 

35 

2S 

SB 

20 

35 

45 

406 

503 

397 

288 

41 

S3 

38 

20 

82 

88 

88 

307 

910 

37« 

283 

» 

33 

98 

SB 

28 

43 

54 

384 

831 

388 

380 

w 

33 

35 

31 

28 

47 

58 

S30 

1,010 

888 

38 

38 

SB 

SB 

30 

SS 

80 

514 

820 

884 

317 

38 

31 

SB 

SB 

30 

58 

80 

402 

I,OSO 

874 

214 

38 

22 

38 

20 

37 

58 

61 

an 

1,070 

874 

212 

38 

38 

38 

81 

SO 

<8 

68 

249 

1,040 

374 

210 

38 

SB 

SB 

31 

37 

«6 

«1 

249 

784 

384 

307 

S7 

35 

SB 

38 

SO 

71 

80 

180 

1,0« 

879 

304 

36 

2S 

38 

38 

30 

OS 

80 

143 

920 

879 

100 

33 

2S 

38 

38 

33 

60 

05 

155 

7«6 

870 

IBO 

33 

84 

38 

19 

8S 

«» 

110 

317 

757 

304 

.160 

33 

84 

38 

SB 

33 

73 

136 

188 

706 

237 

IBO 

35 

36 

28 

» 

84 

76 

140 

188 

608 

170 

100 

35 

84 

28 

38 

36 

77 

156 

198 

467 

191 

160 

35 

84 

28 

38 

84 

66 

155 

217 

457 

170 

no 

35 

84 

SB 

37 

83 

65 

156 

222 

4£7 

110 

110 

35 

38 

SB 

87 

81 

48 

197 

282 

457 

191 

uo 

33 

SB 

SB 

27 

81 

46 

238 

283 

4S7 

191 

98 

S3 

32 

SB 

38 

31 

43 

378 

290 

457 

195 

96 

33 

34 

SB 

18 

31 

4« 

321 

200 

457 

300 

90 

33 

84 

28 

23 

31 

58 

238 

397 

403 

304 

91 

32 

84 

38 

S7 

43 

156 

563 

403 

210 

82 

31 

38 

27 



46 

646 



253 

91 

Sept. 


1 
3 
8 
4 
6 

6 
7 
8 
9 
10 

U. 
12. 
U. 
14. 
16. 

16. 
17. 
1&. 
19. 
20. 

31. 
32. 
23. 
34. 
26. 

SB. 
37. 
38. 
29. 
80. 
31. 


91 
91 
91 
91 
91 

71 
75 
7B 
38 
96 

St 
71 

n 

71 
71 

71 
7J 
71 
71 
W 

80 
71 
71 
65 
SB 

64 

68 

6a 

64 
64 


NOTZ.— Shifting-control  methad  nied  to  determine  discharge  Oct.  1  to  Nor.  10,  Jan.  21  to  liar.  31,  and 
May  30  to  Aug.  IJi.    Diaoharge  July  19-X  estimated,  as  gage  nelgbts  were  in  error. 

Monthly  ditduirge  of  Uneompahgre  River  hdow  Ouray,  Colo.,  for  the  year  ending  Sept. 

30, 1916. 


Uonth. 


Disdiarge  in  seoond-lDet. 


MaTinmin    Mlriimnm      Mean, 


BunKiS 
(total  In 
aa«4Det). 


Ootober 

Morember.... 

December. 

January 

February 

Uaroh 

P::::::::::. 

June 

July 

August 

September.... 

The  year 


61 

86 

S3 

31 

86 

77 

831 

653 

1,070 

403 

390 

96 


81 
21 
35 

18 
31 
82 
89 
107 
402 
170 
82 
64 


87.6 
30.7 
27.6 
27.6 
30.8 
62.1 

112 

277 

70S 

813 

189 
7X9 


1,810 

1,830 

1,700 

1.090 

1.740 

8,300 

O^OBO 

17,000 

41,800 

19,300 

11,000 

4,340 


1,070 


18 


166 


113,000 


TnroonrAHaxx  uvxh  at  kostsosx,  ooi«. 

Location. — In  sec.  31,  T.  49  N.,  R.  9  W.,  at  highway  bridg«  one-fourth  mile  west  of 
Montrose,  in  Montroee  County.  Nearest  large  tributary,  Happy  Canyon  Creek, 
enters  about  2  milea  below. 

DuAiMAOB  ABBA.— 666  Square  miles. 

Rbcosds  atailablk.— April  22, 1903,  to  September  30, 1916. 

Gaqk.— Vertiqal  staS  attached  to  bridge;  read  by  L.  R.  Allen. 

DiacHAKOx  XKASuRxicB>iTS.-4Iade  from  bridge. 
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Cbannkl  akd  comtbol. — ^Bed  composed  of  sand  and  gnvel;  ahifts  occasionally. 

EzTHKHBS  OF  PiBCHAHOB.— Maxjmiim  Btage  recorded  during  year,  6.42  feet  on  August 
14  (diachazge,  1,200  second -feet);  minimum  discharge  probably  occurred  during 
the -winter. 

IcB. — Ice  forms  along  the  banks  during  winter,  but  river  is  not  frozen  over.  Obaer- 
vations  discontinued  during  winter. 

DivBBUONS. — ^The  water  of  Uncompahgre  River  is  so  overappropriated  that  the 
UBited  States  Reclamation  Service  has  constructed  a  tunnel  and  canal  to  divert 
1,500  second-feet  from  Gunnison  River  into  the  Uncompahgre  above  Uncompahgre. 

AoccRikCT. — Stage-dischaige  relation  not  permanent;  shifts  occasionally;  somewhat 
affected  by  ice  which  forms  along  banks.  Rating  curve  fairly  well  defined  below 
1,000  second-feet.  Gage  read  to  half-tenths  twice  daily.  Daily  discharge  ascer- 
tained by  q[>plying  daily  gage  height  to  rating  table.  Records  good  except  those 
for  June  and  Jnly,  which  are  only  fadr  owing  to  shifting  of  control. 

CooPBKATiON. — Field  data  hunished  by  the  United  States  Reclamation  Service. 

Ditdntrge  meaturenunU  of  Uneompahgre  River  at  Montrote,  Colo.,  during  the  year  ending 

Sept.  30, 1916. 


Data. 

lUdebjr- 

ha^t. 

Dto- 
Oharce. 

Date. 

HMIalqr- 

bel^. 

Dia- 
cbuie. 

Ort    X> 

W.  T.  Femnao 

E.  H.  Swett 

AX. 
2.40 
2.00 
3.33 
4.« 
S.0& 

M 

aoo 

S13 
830 

July  13 

Aug.   4 

Sept.  « 

IB 

E.  H.  Swett 

4.85 

"'■% 

Apr.  ^6 

Swett  and  Chase 

B.  T.  Cbase 

881 

do 

do 

do. 

116 

June  M 
13 

do 

143 

Doi^  ditiharge,  in  leeond-feet,  of  Uneompdhgre  River  at  Montrow,  Colo.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dae. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

IH 
134 
167 
233 
308 

IW 
04 
73 
74 

78 

M 

13 

.  48 

20 
78 

K) 
4« 
40 
188 
33 

33 
33 
3B 
2« 
20 

20 
IS 
42 

8 

8 

8 

B 

13 

13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

43 
43 
48 
33 
40 

57 
57 
57 
67 
57 

37 
57 
57 
48 
57 

70 
78 
78 
85 
114 

85 
85 

82 
78 
86 

78 
70 
70 
57 
67 

ft' 

.a...... 

138 
148 
138 
B4 
53 

217 
338 
338 
306 
348 

338 

100 
217 
876 
202 

188 
138 
114 
114 
308 

271 
318 
384 
367 
386 

335 

368 
338 
338 
338 

381 
3S8 
3B8 

376 
886 

376 
418 
336 
264 
338 

398 
388 

343 
335 

376 
440 

384 
365 

463 
3B3 

405 

488 
477 
647 
675 
518 

MS 

604 
884 

401 
870 
433 
437 
437 

384 

316 
330 
40S 
371 

401 
446 
886 
703 
356 

330 
351 

338 

834 

254 
623 

828 

211 

-      673 

458 
(04 
305 
364 
387 

405 
847 
831 
281 
384 

354 
258 
381 
375 
350 

543 
547 
392 
316 

198 
481 
375 
703 
500 

703 
832 
532 
464 
886 

348 
381 
816 
1,300 
463 

600 
600 
356 
281 
317 

174 
136 
217 
303 
338 

317 
161 
160 
317 
348 
217 

231 

J 

201 

} 

848 

4 

217 

} 

338 

« 

153 

7 

134 

! 

134 

• 

180 

10 

343 

11 

107 

11 

202 

11 

174 

14 

180 

U 

148 

n 

136 

17 

114 

M 

114 

11 

114 

X 

107 

a i 

Ul 

K 

114 

13 

114 

31                      , 

114 

lb 

to 

s 

64 

J7 

114 

y> 

04 

a 

70 

10 

57 

31 

KotE.— Dl^cbaE^e,  June  4  to  Aug.  2,  detenala«d  by  shifting-control  method. 
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Monthljf  diieharge  of  Untompahgre  River  at  Mantnte,  QAo.,foT  (he  year  ending  Sept.  SO, 

1916. 


Diadiaise  In  aeoand-iget. 


MiiTlnmin 


BmKia 

(total  in 
■as-iset). 


Oetotxr 

NOTvmlMr . . . . . 
December  l-U. 

Jon*. 
J11I7. 
Auxust.. 


ma 

(7 
114 
ITS 
440 

m 

•n 

i,%a 


8 
8 

S7 
IB 

114 
M8 
Sll 
130 
SI 


T7.8 
8L7 
78.1 

m 

433 
3S8 

sn 

148 


4,780 
1,8B0 
3,3» 
t,«50 
IS  100 
K,8D0 
22,600 
23.300 
8,  RIO 


nrcoMrAKOBX  Bivn  bxak  dzlta,  oolo. 

Location. — ^In  T.  15  S.,  on  line  between  Ra.  95  and  96  W.,  at  highway  bridge  2  miles 

south  of  Delta,  in  Delta  County.    No  tiibutariea  below  station  and  none  for  several 

miles  above. 
Dbaimaob  abba.— I,ia0  square  miles. 
Records  availablb.— April  29, 1903,  to  September  30, 1916. 
Gaob. — Vertical  staff  read  by  Mrs.  W.  J.  Lance.    Original  gage  was  at  a  highway 

bridge  one-fourth  mile  above  Denver  A  Rio  Grande  Railroad  bridge;  moved  to 

latter  bridge  November  17,  1903;  replaced  by  an  inclined  gage  installed  near 

bridge  April  21,  1904,  which  was  used  until  November,  1906,  when  a  staff  gage 

was  placed  at  present  site.    April  16,  1910,  a  new  gage  was  installed  at  slightly 

different  datum.    No  determined  relation  between  gages  at  the  various  sites. 
D18CBABOB  MKASuBEMBNTa. — ^Mado  from  bridge. 
Channel  and  contbol.— Bed  composed  of  silt  and  gravel.    Banks  not  subject  to 

overflow.    Control  shifts  at  intervals. 
ExTBBMBS  or  DI8CHABGB.— Maximum  stage  recorded  during  year,  3.8  feet  at  5.30 

p.  m.  August  14  (discharge,  1,310  second-feet);  minimum  discharge  occurred 

during  winter. 
Ice. — ^Ice  forms  along  banks  and  slush  ice  frequently  occurs,  but  the  stage-discharge 

relation  is  probably  not  materially  affected  thereby.    Observations  discontinued 

during  winter. 
Divebsions. — Ditches  above  station  divert  the  normal  flow  during  irrigation  season; 

records  represeilt  laigely  return  seepage  water. 
Rboulahon  . — None. 
AociriLACT. — Stage-discharge  relation  not  permanent;  shifts  considerably;  affected 

somewhat  by  ice  which  forms  along  banks.    Rating  curves  not  well-defined. 

Gage  read  to  half-tenths  twice  daily.    Daily  discharge  ascertained  by  applying 

mean  daily  gage  height  to  rating  table.    Records  fair. 
CooPEBATioN. — Field  data  furnished  by  United  States  Reclamation  Service,  which 

mMntAinii  the  Station. 

Ditckarge  meaturemenU  of  Uneompakgre  River  near  Delta,  Colo.,  during  the  year  ending 

Sept.  SO,  1916. 


DUa. 

Madebjp- 

Otse 
Iwliht. 

DI9- 
<di*ige. 

Date. 

^'^-             A.  A. 

Oct.  11 
IS 

W.  T.  Feifiuon. 

E.  H.  Swett 

net. 

1.40 
1.94 
1.31 
1.85 

283 
83 
179 

June  22 
July  31 
Sept.  13 

ntt. 

E.H.Swett 1.90 

""iff, 

do ;     3.68 

B.T.ChMA 1.6S 

477 

do 

do 

14» 
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DaSf  diaeharge,  tn  tecond-feet,  of  Uneompahgre    River  near  Delta,  Colo.,  for  the  year 

ending  Sept.  SO,  1916. 


D«y. 

Oet. 

Nov. 

Dm. 

Apr. 

May. 

Jane. 

July. 

AUK. 

Sept. 

1 

191 
2» 
84S 
t» 
385 

S88 
330 
330 
38t 

IM 

164 
191 
3M 

3M 
U3 

2S0 
330 
191 
IM 
140 

130 
140 
140 
140 
118 

98 
106 
118 

lis 

118 
118 

98 
1S3 
140 
129 
140 

140 
U3 
178 
164 
191 

191 
US 
164 
164 
191 

191 
330 
330 
330 
330 

330 
330 
191 
164 
178 

191 
191 
191 
164 
178 

306 
306 
306 
306 
306 

306 
306 

191 
178 
U3 

191 
191 
191 
191 
191 

48 
83 
161 
134 

64 

73 
113 
188 
306 
387 

806 
196 
218 
148 
867 

338 
134 
93 
83 
83 

309 
330 
397 
434 
463 

430 
310 
303 
3S0 
180 

146 
141 
146 
U3 

188 

388 

334 

368 
344 
371 

383 

161 
188 
188 
188 
148 

73 
138 
124 
188 
161 

183 
324 
188 
117 
333 

181 
141 
166 
410 
166 

211 
96 
KB 
174 
334 

166 
166 
108 
174 
161 

174 
174 
148 
136 
148 

93 
64 
60 
£6 
83 

40 
40 
83 
88 
336 

318 
88 

313 
77 
83 

113 
124 
83 
83 
77 

64 

64 
73 
73 
73 

367 
306 
306 
318 
346 
410 

327 
457 
367 
457 
506 

643 

730 
506 
506 
354 

337 
303 
303 
1,210 
410 

859 
481 
402 
326 
344 

Si 

136 

148 
186 

113 
103 
93 
109 
174 
318 

148 

J 

136 

J 

148 

1 

148 

s 

136 

t 

161 

7 

113 

g 

113 

t 

136 

10 

403 

U 

346 

a 

141 

13 

318 

14 

302 

1$ 

188 

u 

161 

136 

18 

134 

136 

n 

136 

a 

131 

136 

B 

136 

174 

B 

136 

a 

156 

141 

X 

156 

136 

30 

93 

NOTS. — DiMharge,  Hay  7  to  Sept.  30,  determined  by  sblftlng-control  method. 

MotoMy  ditdutrge  of  Uneompahgre  Siver  near  Delta,  Colo.,  for  the  year  ending  Sept.  SO, 

1916. 


H<mtli. 


Discharge  In  seoond-feet. 


Maximum.  MtTiimnm      Mean. 


(total  In 
acifr-feet). 


October 

Norambar 

December  1-15 
April  16-30.... 

tane 

July 

Aogost 

S^tember — 


365 

220 
206 
367 
453 
410 
410 
1,310 
403 


98 
98 
153 
48 
83 
73 
40 
«3 
93 


187 
177 
195 
179 
339 
168 
142 
340 
161 


11,500 
10,500 

5,800 

5,330 
14,700 
10,000 

8,730 
30,900 

9,580 


TtXLL  OUSEK  ITZAK  XOAB,  TTTAH. 

Location. — In  sec.  8,  T.  26  S.,  R.  22  E.,  about  a  quarter  of  a  mile  above  the  dam, 
about  half  a  mile  below  mouth  of  Diy  Fork,  and  about  three-quarters  of  a  mile 
above  power  plant  of  Moab  light  &  Power  Co.;  1|  miles  above  confluence  with 
Pack  (Deep)  Creek,  and  2  nules  southeast  of  Moab,  Grand  County. 

Dkainaoe  aska. — 76  square  milee. 

REconns  AVAiLABiiB.— October  24, 1914,  to  September  30,  1916. 

Gage.— Vertical  staff  on  left  bank;  read  by  Bruce  Cox  and  Peter  Shumway,  operators 
at  the  plant. 

Discharge  measusekentb. — Made  by  wading  in  the  vicinity  of  the  gage. 

Channei.  and  cONTRoi,. — Stream  bed  rocky  and  banks  high.  Control  is  a  rock  ledge 
a  few  feet  below  the  gage  and  probably  la  fairly  permanent.  Stage  of  zero  flow 
about  —0.2  foot. 


Digitized  by 


Google 


128 


SUBFACB  WATEB  SUPPLY,  1916,  PABT  IX. 


ExnuMES  or  dibchasoe. — ^Maximum  elage  recorded  during  year,  2.3  feet  at  6.30 
p.  m.  August  12  (diBchaige  estimated  by  prolonging  rating  curve,  235  second- 
feet);  Tninimiini  stage  recorded,  0.66  foot  in  September  (discharge  8.8  second- 
feet). 

1916-1916:  Maximum  stage  recorded,  that  of  this  year;  minimum  stage  re- 
corded, 0.52  foot  September  11-23. 1915  (discharge  7.4  second-feet). 

IcK. — Stage-discharge  relation  affected  at  times  by  ice.  No  records  of  stage  were  kept 
during  December  and  January. 

DrvERBioNB. — Above  practically  all  diversions. 

REoniAnoN . — None. 

AcamAcr. — Stage-discharge  relation  permanent.  Rating  curve  well  defined  between 
6  and  60  second-feet.  Gage  not  read  regularly.  Gage  readings  on  many  daya 
not  a  true  index  of  flow  because  of  extreme  ditumal  fluctuation.  Monthly  mean 
discharge  not  computed. 

Discharge  meaturemenU  of  Mill  Creek  near  Moab,  Utah,  during  the  year  ending  Sept.  SO, 

1916. 


Date. 

Ifedebr- 

heSIl 

Dis- 
charge. 

Oct.   19 

Fett. 
0.S5 
.60 
.98 

8ee..ft. 
8.1 

Feb,  28 

10.0 

June  14 

W.  F'.  Tilokiiuon 

38.ft 

DaHy  disdtarge,  in  $eeond-feet,  of  JftU  CretJt  near  Moab,  Utah,  for  the  year  ending  Sept.  SO, 

1916. 


Day. 

Oct. 

Nov. 

Feb. 

Har. 

Jiine. 

July. 

Aug. 

Sept. 

1 

9 

24 
27 
22 
24 

30 

10 

2 

8 

3 

22 
« 

io" 

M 

18 
100 
44 

10 

4 

9 
9 

EO 

m 

12 
9 

10 

6 

9... 

11 

23 
22 
24 
25 
54 

25 

11 

7 

8 

8 
8 



0 

9 

10 

u 

11 

8 

12 

13 

18 

7 

13 

46" 

19 
20 
24 

«0 
25 

11 

14 

8 

14 

24 

9 

u 

8 



14 

17 

g 

18 

19 

16 

16 

11 

20 

9 
9 

15 

21 

U 
11 

16 
15 

U 

« 

ao 

32 
28 
50 

IS 

a 

iz 

13 

22 

9 

23 

82 
32 
SO 

30 
30 
30 
30 
30 

34 

9 

u 

35 

20 

11 

27 

9 



38 

11 

11 
iV 

11 

29 

... ".":;;":': 

11 

30 

J 

31 

I 

NoTZ.— Discharge  estimated  from  obserrn's  notes  because  of  dally  fluetusUoo,  Nov.  6^  7,  July  16, 28, 31, 
and  Aug.  13. 
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8AH  JUAN  SIVBB  BA8ZN. 

BAH  JVAV  BIVXB  ITZAK  BLVTr,  TTTAH.. 

Location. — In  sec.  7,  T.  42  S.,  R.  19  E.,  at  the  suapeiuion  bridge  about  a  quarter  of  a 
mile  from  Spencer's  trading  post  at  Croodiidge,  a  quarter  of  a  mile  below  Gypsum 
Creek,  6  miles  below  lime  Creek,  and  25  miles  southwest  of  Bluff,  San  Juan 
County. 

DsAiNAOE  AREA. — ^24,000  Square  miles. 

RxcoRDB  AVAiLABLB.— October  30,  1914.  to  September  30,  1916. 

6a6k. — Chain  gage  on  right  bank  about  150  feet  above  the  suspension  bridge  read  by 
A.  H.  Spencer.  Gage  was  moved  upstream  about  60  feet  and  datum  changed 
March  4,  1916. 

DiscHABOK  MBASXTBBVSNT8. — ^Made  from  a  cable  200  feet  below  the  bridge. 

Channel  and  contsol. — Bed  composed  of  Bhifting  sand.  Stream  confined  between 
rock  walls;  one  channel  only.  Stage  of  zero  flow  is  about  —2  feet.  Control  prob- 
ably a  rock  ledge  three-eightha  mile  below  gage. 

ExTRKXES  or  DiscHAnaE. — Mazimum  stage  recorded  during  year  12.8  feet  at  noon 
Hatch  24  (discharge  16,200  second-feet);  minimum  stage  0.05  foot  at  9  a.  m. 
December  28  (discharge  388  second-feet). 

1915-1916:  Maximum  stage  recorded,  15.06  feet  at  7  p.  m.  July  28,  1915  (dis- 
charge 26,400  second-feet);  minimum  stage,  0.05  foot  at  10  a.  m.  September  24, 
1915  (disduuge  380  second-feet). 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice. 

DrvKBBioNS. — No  divermons  between  Bluff  and  the  gaging  station.  Considerable 
water  is  diverted  farther  up  the  stream. 

ReoiniATiON. — ^Beg^nJation  of  the  stream  probably  does  not  affect  the  diurnal  flow  at 
the  gage. 

AocoRACT. — Stage-discharge  relation  permanent;  not  seriously  affected  by  ice.  Rat- 
ing curve  well  defined  for  range  in  gage  heighte.  Grage  read  to  half  tenths  once 
daily,  except  during  November,  December,  and  January,  when  it  was  read  at  least 
every  alternate  day.  Daily  discharge  determined  by  appljdng  daily  gage  height 
to  rating  table  except  for  days  when  gage  was  not  read  and  when  stage-dischaige 
relation  was  affected  by  ice  for  which  it  was  interpolated.    Records  good. 

Diadiarge  meaturemenU  of  San  Juan  River  near  Blvff,  Utah,  during  theytar  ending  Sept. 

30,  1916. 


Date. 

Madeby- 

bd^. 

Dia. 
chazgs. 

Date. 

Hiulebr 

Oaee 
heiiht. 

Dta- 
chaige. 

Oct.  M 

net. 

are 

.74 

8n.-ft. 
72S 
716 

Usr.    4 
June  19 

A.B.Purtan. 

Ret. 

<4.U 

>ia4< 

am.-ft. 

i,a«o 

11,100 

M 

W.E.OiokiiiHO 

a  Oage  height  read  on  new  gage  established  Mar.  4, 1910, 
83937*— 19— W8P  488 9 
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Ikalg  ditdutrge,  in  teeojtd-feet,  of  San  Jtum  River,  near  Bluff,  Utah,  for  the  year  endxtig 

Sept.  SO,  1916. 


Day.  Oct.     Not.     Dec.      Jan.      Fc\>.     Uar.     Apr.     May.    June.    July.    Aug.     Sept. 


1. 
2. 
3. 
4. 

S. 

6, 
7, 
8. 
9. 
10. 

11. 

12. 
13. 
M. 
15. 

It. 
17. 
18. 
1». 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
23. 
29. 
30. 
31. 


1,900 
1,540 
1,540 
1,380 
1,310 

1,380 
1,190 
1,«20 
1,020 
1.080 

1.020 


704 
764 

764 
764 
764 
707 
852 

<sa 

601 
652 
707 
735 

679 
707 
679 
601 
552 
601 


576 
564 

552 

589 
626 

552 
552 
707 
666 
626 

710 
708 
778 
7»4 
658 

562 

576 
601 
682 
764 

707 
735 
721 
707 
824 

794 
764 
652 
626 
601 


601 
001 
654 

707 
780 

854 

809 
764 
707 
680 

652 
722 
793 
793 
798 

778 
764 
738 
707 
626 

645 
464 
474 
485 
464 

444 

416 
388 
470 
552 
607 


650 

600 
585 
575 
530 

780 
840 
920 
860 
1,040 

1,230 

1,230 

865 

505 

(SO 


955 
1,380 
8,610 
3,100 

2,010 

1,460 
920 
985 

1,060 

1,380 
1,700 
5,790 
2,6g0 
1,600 
786 


1,060 
1,310 
1,870 
1,830 
1,830 

1,340 

2,390 

854 

1,180 
1,120 

1,120 
1,060 
1,270 
1,190 
1,060 

984 
1,190 
1,600 
1,680 
1,540 

1,060 

1,060 
1,660 
1,600 
1,120 

1,420 
1,340 
l,i30 
1,740 


1,830 
2,180 
1,380 
1,600 
1,340 

1,180 
8,020 
2,800 
1,830 
3,800 

4,410 

5,780 
6,110 
7,490 
8,400 

6,790 
6,110 
7,130 
6,620 
8,210 

8,310 
9,560 
16,800 
16,200 
13,300 

8,500 
6,460 
5,630 
5,860 
6,960 
8,580 


7,130 
6,860 
6,110 
6,280 
6,790 

0,760 
7,480 
6,890 
5,470 
4,860 

5,310 
6,460 
8,030 
7,870 
7,880 

6,460 
5,860 
6,790 
7,850 
8,400 

6,790 
6,530 
6,460 
7,940 
9,580 

9,850 
10,800 
10,600 
10,200 
11,000 


13,000 
12,000 
8,780 
7,930 
6,960 

7,810 
9,980 
10,800 
13,800 
14,000 

14,900 
16,800 
16,000 
13,000 
14,000 

0,960 
8,210 
7,490 
6,790 
6,330 

8,620 
7,480 
7,130 
6,620 
6,280 

5,470 
5,980 
6,480 
6,960 
8,030 
8,780 


10,300 
9,750 
8,970 
9,750 
0,960 

10,300 
11,500 
10,200 
11,400 
U,000 

12,200 
13,300 
14,400 
13,700 
13,500 

13,000 
12,400 
12,300 
11,200 
11,300 

11,400 
10,600 
9,660 


7,850 
7,490 
7,130 
7,310 
7,130 


6,450 
6,280 
6,110 
6,110 
6,630 

5,470 
4,700 
4,780 
4,410 
6,790 

6,860 
7,670 
6,620 
6,880 
6,110 

5,790 
5,780 
5,310 
4,920 
4,270 

3,870 
3,870 
8,360 
3,910 
3,800 

3,030 
3,020 
6,160 
6,790 
4,480 
6,280 


8,030 
9,550 
14,500 
13,300 
10,400 

8,800 

11,400 
11,200 
8,400 
7,310 

8,210 
8,970 
8,970 
8,210 
9.560 

8,600 
9,360 

7,860 
7,130 
7,400 

5,470 
4,560 
3,490 
8,130 
2,910 

2,680 
2,380 
2,390 
2,290 
2.490 
2,390 


3,480 
3,280 
2,100 
1,970 
1,880 

1,880 

1,830 
1.740 
2,060 
2,010 

5,5S0 
5,790 
4,270 
3,870 
8,610 

8,370 
2,810 
3,600 
2,480 
2,300 

3,360 
3,380 
3,190 
3,060 
3,030 

3,010 
1,820 
1,820 
1,830 
1,830 


Note.— Dladurge  Feb.  1-3,  Interpolated  because  ofloe;  tor  Nov.,  Dec.,  and  Jan.,  Interpolated  for  daya 
vben  ga(B  was  not  read. 

Monthly  ditdtarge  of  San  Juan  River,  near  Bluff,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Ifontb. 


Discharge  In  second-feet. 


Maximum.   vftntTntiin       Mean. 


Run-cfl 
(totalis 
acre-feet). 


October 

Norember...., 

December 

January 

February 

March. 

April 

May 

June 

July 

August 

September 

The  year 


1,960 
824 
793 

5,790 

2,390 
16,200 
11,000 
15,600 
14,400 

7,670 
14,600 

8,700 


552 
652 


941 

667 


605 

1,310 

854 

1,400 

1,340 

6,210 

4,850 

7,sra 

5,470 

9,340 

7,130 

10,500 

2,800 

6,160 

2,280 

7,120 

1,740 

2,690 

57,900 
30,700 
89,300 
80,000 
80,600 
383,000 
450,000 
674,000 
626,000 
317,000 
438,000 
154,000 


16,200 


4,460 


3,340,000 


SOHTE  rOKX  OF  SGHTH  XOHTXZtniA  OSXXK  AT  XOHTIOBLLO,  UTAK. 

Location.— In  the  NE.  \  see.  35,  T.  33  S.,  R.  23  E.,  200  yards  below  the  heading  of 
Middle  canal,  300  yards  below  the  ranger's  cabin,  three-quarters  of  a  mile  west 
of  Monticello,  San  Juan  County,  and  a  mile  east  of  the  boundary  of  the  La  Sal 
National  Forest. 

Dbainaqk  abea. — About  10.6  square  miles. 

Records  available. — June  4, 1914,  to  September  30, 1916. 

Gaob.— Vertical  staff  on  right  bank;  read  by  J.  W.  Palmer,  forest  ranger.  Datum 
raised  1.50  feet  on  July  22, 1915. 

DiBCHARQK  MEABUREMENTS. — ^Mado  by  Wading. 
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Ckannbl  and  control. — Stream  bed  of  gravel  and  boulden.  Bight  bank  high; 
left  bank  fairly  high  but  may  be  overflowed.  Control  consiBtB  of  bouldere  set 
in  a  trench  at  the  head  of  a  riffle  about  10  feet  below  the  gage.  Stage  of  zero  flow 
about  0.3  foot  on  March  1,  1916. 

ExniBMES  or  dibcharoe. — Maximum  stage  recorded  during  year,  1.06  feet  April  10 
and  11  (discharge  not  determined);  minimmn  stage  0.04  foot  July  21  and  22 
(diachaige  not  determined). 

1914-1916:  Maximum  stage  recorded  1.70  feet  at  9.30  a.  m.  May  18, 1916  (dis- 
charge 54  second-feet) ;  minirmim  stage  recorded,  that  of  this  year. 

IcB. — There  is  heavy  snowfall,  but  stage-discharge  relation  does  not  seem  to  be  greatly 
affected  by  ice.    ObservationB  discontinued  during  winter. 

DrvKKfliON. — Middle  canal  diverts  about  200  yards  above  the  gage.  During  the 
-winter  only  a  small  quantity  of  water  is  carried  in  this  ditch  and  the  rest  wastes 
into  the  creek  above  the  gaging  station.  The  Wood  high  line  and  North  canals 
also  take  water  by  means  of  a  common  diversion  about  a  mile  upstream.  Water 
from  the  Sbuth  Fork  of  Montezuma  Creek  is  carried  by  means  of  the  South  canal 
and  tamed  into  the  North  Fork  just  above  the  heading  of  the  Middle  canal. 

Rbottxatiok. — Flow  affected  by  the  diverrions  noted  above. 
Data  inadequate  for  determination  of  discharge. 

jyiseharge  meamremtnt*  of  North  Fork  of  North  Montezuma  Crtek  at  ifontietUo,  Utah, 
during  the  year  ending  Sept.  iO,  1916. 


Date. 

Made  by- 

M^t. 

Dla- 
chirga. 

War.     1* 

A.  B.  Porton 

Foot. 

ass 
.u 

Stc-ft. 
0.4 

Jiin«  1* 

W,  E.  PloUanm 

.J 

DaUg  gage  height,  in  feet,  of  North  Fork  of  North  Monteiuma  Creek  at  Uonticdlo,  Utah, 

for  the  year  ending  Sept.  SO,  1916. 


IHy. 

Uu. 

Ape. 

KW. 

Jnna, 

Jnlr. 

Aug. 

Sept. 

1 

J       . ,, 

ass 
.ss 

.58 

.SS 
.SS 

.se 

.S9 

.s> 

.80 

.ao 
.ao 

.t2 
.02 

.a 

.S3 

.M 
.83 
.88 
.6i 

.es 

.88 

.SS 
.86 
.87 
.88 

.88 

.88 
.70 
.74 
.78 
.80 

aso 

.83 
.93 
.03 
.94 

.94 
.98 
.08 
L04 
L08 

LOt 
LOO 
.80 
.78 
.74 

.73 
.70 
.70 
.80 
.80 

.80 
.88 
.40 
.80 
.30 

.» 
.10 

.20 

.30 
.30 

aso 

.40 
.20 
.30 
.40 

:S 

.18 
.20 
.30 

.80 
.30 
.38 
.30 
.30 

.30 

.30 
.14 
.10 

.16 
.14 
.13 
.14 
.IS 

.14 
.18 
.14 

.18 
.14 

.13 

a  14 

.18 
.18 
.18 
.18 

.16 
.14 

:8 

.14 

:iJ 

.18 
.IS 
.16 

.U 
.18 
.14 
.14 
.16 

.14 
.14 
.U 
.10 
.10 

.10 
.13 
.13 
.10 
.13 

OlU 
.14 

.13 
.13 
.14 

.16 
.18 
.16 
.14 
.13 

.13 

.10 
.10 
.00 
.00 

.08 
.07 
.06 
.06 
.06 

.04 
.04 
.10 
.13 
.16 

.18 

.18 
.30 
.30 
.48 
.46 

a43 
.44 

.42 
.40 
.36 

.40 
.36 
.83 
.83 
.80 

.80 
.30 
.SO 
.SO 
.48 

.44 

.44 

.43 
.43 

.34 

.23 

.20 
.20 
.10 
.30 

.30 

.20 
.22 
.20 
.23 
.19 

a30 

.23 
.18 
.18 
.30 

.18 

:SI 

.34 
.18 

.30 
.33 
.23 
.16 
.33 

:?6 

.14 
.13 
.14 

.16 

9         ., ,.,. 

K _.......,.....  — 

• 

7 

S 

• 

JO 

13 

131                         ----.......... 

16 

17 

18 

21 

22 : 

23          .«-T 

.30 
.23 
.16 
.12 

.16 
.13 
.16 

» 

a» 

» 

» 

» 

u 
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1IIDDI.X  OAMAJL  AT  HOVTICXIXO,  TTTAK. 

Location.— In  the  N£.  i  sec.  35,  T.  33  8.,  R.  23  E.,  100  feet  belov  the  head  of  the 

canal,  at  the  ranger  station  about  three-quaiteiB  of  a  mile  'west  of  Montioello, 

San  Juan  County,  and  a  mile  east  of  the  Forest  boundary. 
Bkcordb  availablk.— May  24  to  July  31, 1914;  May  26  to  August  SI,  1916;  April  1  to 

September  30,  1916. 
Gaob.— Vertical  stafi.    Datimi  lowered  1.0  foot,  May  26,  1915. 
DiscRAROE  itKAsnsEiiEMTS. — ^Made  from  a  footplank  at  the  gage. 
Channel  and  control. — ^Bed  composed  of  sand  and  gravel.    Contzol  formed  by  a 

2-inch  plank  with  a  Cippoletti  weir  notch  set  in  the  ditch  just  below  the  gage. 

Point  of  zero  flow  about  2.1  feet. 
EXTKBKBa  or  di8Cha&ob.— Maximiui  stage  recorded  during  year  2.92  feet  Jime  2 

and  4  (discharge  13  second-feet) ;  minimum  stage  recorded  April  2  and  September 

25  (discharge  less  than  0.1  second-foot). 
1914-1916:  Maximum  stage  recorded  2.2  feet  (3.2  feet  referred  to  pnsent  datum) 

July  11, 1914  (discharge  23.6  second-feet). 
Ice. — 'So  records  during  winter.    A  small  flow  is  probably  maintained  to  supply 

domestic  needs  practically  all  the  year. 
DivEBsioNs. — Above  all  diversions.    There  is  a  wasteway  just  below  the  heading. 
Reoulation. — ^Flow  regulated  at  waste  gate. 
AocuBACT. — Stage-discharge  relation  fairly  permanent.    Rating  curve  well  defined 

between  0  and  14  second-feet.    Gage  read  to  hundredths  once  daily.    Daily 

discharge  ascertained  by  ap^dying  daily  gage  height  to  rating  table.    Records 

good. 

Middle  canal  diverts  water  from  North  Fork  of  North  Montesuma  Creek  for 
irrigation  and  domestic  use  in  and  around  Monticello.  The  water  is  not  returned 
directly  to  the  stream.  Part  of  the  water  carried  in  the  Mddle  canal  is  brought 
around  from  South  Fork  of  N<xth  Montecuma  Creek  in  South  canal  and  emptied 
into  North  Fork  just  above  the  heading  of  Middle  canal. 

Diacharge  meastirtmentt  of  Middle  eemal  at  Monticello,   Utah,  during  the  year  ending 

Sept.  30, 1916. 


Date. 

Hndfl  by— 

hel^t. 

Dls- 
obaige. 

Oct.  21< 

red. 
3.22 
3.20 
3.78 

5ce.VK. 
0.0 

Mar.    It 

A  B  Purton    , ••.•..••....••.... 

,a 

June  10 

Vf.  E.  DioUiuon ^ 

8.4 

a  No  toe.    Water  apparently  running  Ireely  nnder  2  laet  of  ■ 
»  8tag»4UKhar|e  lalation  afiected  by  snow  In  canal. 
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Daiif  diidUrgt,  in  wtaynA-fut,  of  Middle  canal  at  Montieelh,  Utah,  for  (he  year'  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Mar. 

Apr. 

May. 

June. 

July. 

An*. 

Sept 

I 

0.2 

&I 
.1 
.2 
.2 
.4 

.6 
.5 
.« 

.7 
1.1 

LI 
1.4 
L7 
2.« 
«.! 

9.4 
8.9 
8.4 
8.0 
7.6 

7.0 
t.8 
6.1 
S.7 
S.2 

4.8 
6.7 
6.2 
4.8 
4.6 

4.8 
4.8 
6.2 
6.7 
&1 

&1 
7.0 
7.0 
8.0 
8l4 

8.9 

a.1 

4.6 
6.1 
7.0 

8.4 
9.4 
13 
7.6 

8.4 

8.9 
8.9 
9.4 

10 

11 

11 
13 
11 
11 
13 
11 

13 
IS 
13 
13 
13 

U 
11 
U 
10 
A,« 

9.9 
9.4 
8.9 
8.9 
9;4 

9.9 
9.4 
9.4 
8.9 
8.9 

8.4 
8.0 
7.6 
7.0 
7.0 

7.0 
7.0 
«.« 
7.0 
7.6 

7.6 
7.0 
6.6 
6.1 
i.1 

&3 

6.7 
4.8 
4.8 
4.6 

4.1 
3.8 
S.4 
8.4 
3.1 

3.8 
4.1 
8.8 

8.8 
4.1 

4.6 
L9 
1.9 
L9 
1.7 

1.7 
1.9 
3.1 
4.8 
3.8 
1.8 

l.< 
L7 
LB 
l.I 
.9 

LI 
.9 
LO 
LO 
.« 

.9 
.9 

Le 

L« 
L4 

LI 
.9 
.7 
.« 
.6 

.7 
.8 
.8 
.7 
.8 

.8 
.8 
.7 
.8 
.8 
.8 

0.8 

1 

.8 

3 

4 

a 

J 

a 

( 

7 

LO 

g 

LI 

9 

1.7 

10. 

1.1 

U 

1.1 

B.  

1  0 

U 

14 

IS 

M. 

a. 

ij. 

a7 

a 

IS 

14. 

a 

27 

» 

1.8 

a 



Monthly  ditdiarge  of  Middle  canal  at  MonHcello,  Utah,  for  (he  year  ending  Sept.  SO,  1916. 


Month. 

Diidiaiga  In  aeoood-lBet. 

Eun-ofl 

(totalis 

acre-leat). 

Ifa-rfmiim 

Mean. 

Apia 

9.4 

13 

13 
7.6 
L7 
L7 

0.1 
4.6 
6.8 
L8 
.8 
.1 

3.84 
8.34 
9.36 
8.93 
.987 
.««3 

328 

ifiwt'v^"*"::               ......  . 

613 

jSe7.v;:;j^;:;"":::"::::::::; :;::::::::::::::: ::::: 

657 

July /. 

343 

August 

(0.6 

" 

39.8 

1,«40 

SOVTH  OMXAL  AT  XOVTICSU.O,  TTTAB. 

Location. — ^In  sec.  35,  T.  33  S.,  B.  23  E.,  about  200  yards  above  point  where  canal 
emptieB  into  North  Fork  of  North  Montezuma  Creek,  300  yards  south  of  ranger 
statioii,  1}  miles  below  the  head  of  the  canal,  and  about  three-quarters  of  a  mile 
west  of  MonticeUo,  San  Juan  County. 

Rbcokds  atailablb.— Ifay  24  to  July  29,  1914;  May  28  to  August  31,  1915;  May  12 
to  September  30, 1916. 

Gaob. — ^Vertical  et»S  on  left  bank. 

Chanxsl  and  control. — ^Bed  consists  of  earth  and  gravel.  Control  is  Cippoletti  weir 
notch  in  plank  set  in  bed  of  canal  just  below  gage.    Stage  of  zero  flow  1.63  feet. 
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StmFAOE  WATEB  SUPPLY,  1916,  PAST  IZ. 


EzTRKKBB  or  DiBCHABOK. — MaTJimini  stage  recorded  during  year,  2.4  feet,  June  3 
(discharge  11  second-feet);  ininimmn  stage  recorded,  1.70  feet,  March  1  (flow 
estimated  0.16  second-foot). 

1914-1916:  Maximum  stage  recorded,  2.8  feet,  July  10,  1914  (dischaige  15.4 
second-feet). 

Ice. — The  ditch  freeees  and  fills  with  snow,  but  there  is  usually  a  small  quantity  of 
water  nmning.    Observations  of  stage  discontinued  during  winter. 

DtYSBSioNB. — ^None. 

Reodlation  . — None. 

AocuRACT. — Stage-discbazge  relation  permanent.  Rating  curve  well  defined  between 
0  and  14  second-feet.  Gage  read  daily  to  hundredths.  Daily  discharge  ascer- 
tained by  applying  daily  gage  height  to  rating  table.    Record  good. 

South  canal  is  a  feeder  for  Middle  canal.  Water  is  diverted  from  South  Fork  of 
North  Montezuma  Creek  near  the  center  of  sec.  2,  T.  34  8.  R.  23  E.,  and  emptied  into 
North  Fork  of  Montezuma  Creek  just  above  the  heading  of  Middle  canal  in  the  NW.  \ 
sec.  35,  T.  33  S.,  R.  23  E. 

Diteharge  mea»wem«nU  of  South  oanal  at  Montietllo,  Utah,  during  the  year  ending  Sept. 

SO,  1916. 


Data. 

Uadeb;— 

li^t. 

Dto- 
ebugsu 

Ibr.    la 

A.  B.  Parton 

FuL 
1.70 
2.16 

aec-ft. 
0.16 

June  16 

W.  K,  PickliMon 

4.2 

a  Diaohaige  estimated;  2  feet  of  anow  over  44iich  loe  oover,  bat  water  vaa  apparently  flowing  Ikeely 
under  loe. 


Daily  discharge. 

in  $eeond-/eet,  c 

/  Sovih  canal  at  MontieeUo 
Sept.  SO,  1916. 

Utah,  for 

the  year  ettdinff 

Day. 

Har. 

Kay. 

Jane. 

July. 

Aug. 

Bept. 

Day. 

Har. 

itMT. 

TunB. 

July. 

Aug. 

Sept. 

1 

0.1 

0.0 
10 
11 
10 

9.6 

«.o 

8.5 
7.8 
7.0 
7.4 

6.0 
6.9 
6.0 
4.6 
4.1 

3.1 

2.5 
XI 
1.0 
S.3 

8.7 
8.7 
1.9 
1.9 
1.9 

3.3 
8.2 
3.0 
8.9 
2.7 

1.S 

1.7 

1.8 

.7 

.5 

.9 
.6 
.7 
.7 
.« 

.6 
.6 

a.6 

2.5 
1.0 

0i7 
.7 
1.9 
6.4 
6.4 

7.4 
7.9 
7.9 
10. 
7.9 

7.9 
7.4 
6.9 

u 

16 

8.8 
5.4 
7.9 
6.4 
5.4 

5.4 
8.3 
8.7 
4.1 
5.0 

4.6 
6.4 
6.9 
6.4 
7.4 
7.9 

8.8 
8.0 
8.0 
2.7 
3.0 

2.7 
2.6 
2.6 
2.2 
1.9 

1.9 
2.2 
2.2 
1.9 
3.2 

37 
39 
37 
2.6 
35 

2.6 
2.3 
1.0 
1.2 
1.4 

1.8 
1.7 
£.4 

6.4 
1.9 
1.6 

1.9 
1.7 
1.5 
1.5 

5.4 

2 

17 

S.0 

s 

18 

4.A 

4 

19 

4.6 

8 

20 

8.7 

6 

81 

a.3 

7 

22 

8.0 

g 

J3 

■■■\" 

I? 

g 

24 

X7 

10 

25 

3.8 

11  

96 

8.7 

IJ 

as 

.3 
.4 
.6 

27 

8.0 

13 

28 

8.S 

M            .... 

20 

5.4 

IS 

80 

9.9 

31 

Monthly  diteharge  of  South  carutl  at  Monticello, 

Utah,  for  the  year  ending  Sept 

.  SO,  1916. 

Month. 

Disdiaige  in  aeoond-feet. 

Run-off 

Mean. 

acre-teet). 

Hay  13-31 

7.9 

11 
5.4 
35 

10 

&8 

1.9 

1.0 

.5 

.7 

4.40 
5.18 
362 
1.01 
5.07 

175 

JUfW T -.............--..'. 

■06 

July 

161 

August 

6X1 

September 

801 
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■ntoro  CTAOA)  oazxx  itzab  xoancmxo,  vtak 

LocinON.— In  the  SE.  i  sec.  7,  T.  33  S.,  R.  23  E.,  at  the  Trujillo  ranch,  40  feetbdow 

the  head  of  Green  canal  and  8  miles  northwest  of  Monticello,  San  Juan  County. 
S&uNAOB  AKBA. — 8.6  squste  miles. 
Records  availablk.— May  26  to  August  25,  1914;  April  6  to  September  90,  1915; 

April  1  to  August  31,  1916. 
Gaob.— Vertical  staff  on  the  right  bank.    Datum  lowered  0.70  foot  Jfay  27,  1915. 

Read  by  Gusman  Trujillo. 
DiscHABOB  ifSASURKVSNTS. — Made  by  wading. 

Channel  and  contbol. — Stream  bed  of  gravel.    Channel  crooked  and  banks  over- 
grown with  grass  and  weeds.    Control  of  rocks  placed  in  a  trench  just  below  the 

gage.    Stage  of  zero  flow  about  0.2  foot. 
EzTBEXBS  OF  DiscHAROB. — ^Maximum  stage  recorded  during  year,  1.50  feet  at  4.90 

p.  m.  July  22  and  afternoons  of  July  31,  August  1  and  2  (discharge  28  second-feet); 

minimum  stage  recorded,  0.15  foot,  April  1  (no  flow,  water  standing  in  pools). 
1914-1916:  Maximum  discharge  recorded,  33  second-feet,  July  26, 1914. 
Ice. — Ordinarily  no  flow  during  winter. 
DrvRRSioNB. — Above  all  diversionB  except  Green  canal  and  Davenport  &  Campbell 

canal. 
Rbovlatiok. — ^Affected  by  the  operation  of  the  two  ditches. 
AociTRACT — Stage-dischaige  relation  probably  permanent  during  year.    Rating  curve 

&irly  well  defined  between  0  and  10  second-feet.    Gage  read  to  tenths  twice  daily. 

Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table.    Rec-' 

ords  fair. 


Lvt^arge  mumtxtmrnt*  of  Spring  {Vaga)  Cruh  near  Montieello,  UbA,  during  the  year 

mdiiig  Sept.  SO,  1916. 


Data. 

Mftrte  by— 

b^t. 

Dis- 
charge. 

OeL  31 

Ftet. 

ass 

.91 

Btc-ft. 
0.2 

June  16 

W.  K.  PloUnKn 

S.1 

Dn7y  ditdtarge,  in  lecond-feet,  of  Spring  (  Vaga)  Creeh  near  Monticello,  Utah,  for  the  year 

eliding  Sept.  SO,  1916. 


Day. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

0.0 
.0 

'.2 

« 

4 

8 

10 

U 

14 
13 
18 

ao 
u 

10 

11 

10 
8 
8 

18 
18 
18 
18 
18 

18 
17 
22 
20 
18 

18 
18 
14 
14 
17 

.9 

17 
17 
10 
10 
9 

10 
9 
9 
9 
9 

9 
10 
11 
10 

9 

18 

0.2 
.t 
.« 

2 
.1 

.1 
.0 
.6 
.« 

a 

2 
2 
4 

4 
4 

12 
9 
8 

11 
8 

7 
10 
10 

8 
12 

12 
13 
12 
15 
18 
18 

8 

2 
.9 
.9 
.9 

.9 
10 

4 
.9 
9 

4 
9 
8 
8 
8 
17 

3 

17 

3 

18 

4 

19 

6. 

20 

S 

21 

7 

22 

g 

23 

9 

24 

10. 

J5 

U 

28 

12 

27 

13 

28 

14 

2S 

IS. 

30 

.2 

31 

.2 
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JlonOdy  dMiarge  of  Spring  (  Vaga)  Creek  near  MontiottUt,  Utah,  for  the  near  ending 

Sept.  SO,  1916. 


Ucoth. 

Dfadatge  Ingecood  Iwt 

Run-off 
(total  m 

VKxIirmm. 

Htnimum. 

Uean. 

Anril. 

4 

18 
23 
17 
17 

0 

4 

a 
.a 
.a 

0.837 
11.1 
12.7 

7.M 

48.8 

K^::::::;::::::::::;::::::::::::::::;::::::;;::;:::;: 

882 

758 

July 

337 

485 

3.180 

OBXXV  OAJTJlL  ssab  hohtiobllo.  tttah. 

Location. — In  sec.  7,  T.  33  S.,  R.  23  £.,  50  feet  below  the  head  of  the  canal,  near 
Trujillo  ranch,  and  8  miles  northwest  of  Monticello,  San  Juan  Comity. 

Records  availablk.— May  26  to  August  21, 1914;  June  8  to  Augurt  16, 1915;  April  1 
to  September  30, 1916. 

Gaoe. — ^Vertical  staff  set  at  new  datum  in  1915. 

DiscBABOB  HEAsuREHENTS. — Made  by  wading. 

Channei,  and  control. — Earth  section.    Stage  of  zero  flow  about  1.9  feet. 

Extremes  or  discharge. — Maximum  stage  recorded  during  year,  2.8  feet.  May  20 
and  31  (discharge  3.7  second-feet). 

,     1914-1916:  Maximum  stage  not  recorded,  as  Water  was  over  gage  <m  June  11, 
1915;  mean  flow  for  the  day  estimated  at  5  second-feet. 

Ice. — ^No  information. 

DrvKRSiONB. — ^Above  all  diversions. 

BBOuiiATiON. — "By  head  gate  at  point  of  diveision. 

AccTTRACT. — Stage-discharge  relation  probably  permanent.  Rating  curve  well  de- 
fined for  range  in  stage  during  period.  Gage  read  to  half  tenths  twice  daily. 
Daily  dischai^  ascertained  by  applying  daily  gage  height  to  rating  table.  Rec- 
ords good. 

Green  canal  diverts  water  from  Spring  Creek  in  the  8W.  i  sec.  7,  T.  33  S.,  R.  23  E., 
for  irrigation  use  on  Green  ranch.    The  water  is  not  returned  directly  to  the  creek. 
The  following  discharge  measurement  was  made  by  W.  £.  Dickinsan: 
June  16, 1916:  Gage  height,  2.60  feet;  discharge,  2.2  second-feet. 

Daily  disAarge,  in  teeortd-feet,  of  Green  canal  near  Monticello,  Utah,  for  the  year  endina 

Sept.  30, 1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

ao 

.0 
.5 
.7 
.3 

.3 
.3 
.3 

.« 
.» 

.3 
.5 
.3 
.5 
.3 

1.9 
l.« 
1.4 

1.4 

0.5 
.5 

l'.4 
1.1 

l!l 
1.1 

as 

.5 
.5 
.4 
.4 

.5 
.4 
.4 
.4 

.5 

.4 
.4 

16 

as 

.4 

.7 

.9 

3.3 

1.9 
2.5 
1.9 
3.5 
3.S 

2.5 
2.5 
2.5 
1.9 

a2 

3.3 

2.5 
2.2 
1.4 

1.1 
.7 
.0 
.0 
.0 

.0 
.0 
.0 

.9 
.9 

1.1 
3L2 
.9 
.5 
.5 
.7 

3 

17 

3 

18 

4 1 

19 

5 

20 

8 

21 

?:::::::::::  1  ;::::. 

22 

0.9 
1.2 
.9 
.9 

1.1 
1.6 
1.9 
1.9 
.0 

8 1 

23 

».:...::::::. i: 

24 

10 

25 

11 

28 

12 

27 

1$ 

28 

14 

29 

16 

30 

31 

NoTB.— No  record  Oct.  1  to  Uar.  81;  ditoh  probably  dry.    Ditch  dry  Apr.  1-31  and  Aug.  13  to  Sept  30. 
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MomMff  dMutrge  ofOnen  canal  near  MontieeUo,  Utah,  for  the  year  ending  Sept,  SO,  1916. 


Honth. 

Discharge  In  uncnnd-tBet. 

Bim-afl 
(total  m 
auio  JB0t/* 

Va^fmnTn 

Mean. 

Apriias-ao. 

S.S 

X8 

1.3 

.« 

0 
0 
0 
0 
0 

LM 

.7n 

.«10 

.475 

3(17 

Wa 

7(.0 

joSb :::::;:::::::::::::::::::::::;:::::::::::::::::: 

4^3 

July 

87.8 

Aa(iiitl-13. 

ILS 

Thepwtod 

IM 

Noo. — See  tootnote  to  tabte  of  dally  dbcbarge. 

UXTXB  COLORADO  BIVXA  BABIN. 
UTXUI  OOLOHASO  BJVZB  ITZAIt  WOOOKtriT,  ABB. 

Location. — ^In  T.  16  N.,  B.  22  £.,  at  highway  bridge  about  1}  miles  below  Woodruff, 
Navajo  County,  and  about  4  miles  below  Silver  Creek. 

Dkainaob  abka. — Not  measured. 

Rboords  atailablb.— March  16, 1905,  to  December  31,  1908;  December  5,  1916,  to 
September  30,  1916. 

Gaoe. — Steiveiu  water-stage  recorder  on  right  bank  just  below  bij^way  bridge. 

DiBCRASOB  HBABUBEifENTS. — From  bridge  or  by  wading  near  bridge.    • 

Chaknbl  and  contboi.. — Channel  conaistB  of  bedrock  covered  with  thin  deposit  of 
sand  and  silt.  Control  not  well  defined;  likely  to  shift  conaderably  because  of 
the  huge  quantities  of  silt  that  are  constantly  being  deposited  at  low  stages  and 
scoured  out  at  each  rise.  Both  banks  are  clean  of  vegetation,  high,  not  subject 
of  overflow,  and  fairly  permanent. 

ExTBEKES  OF  STAGE. — Maximum  stage  during  year,  from  flood  marks  on  gage,  12.7 
feet  OD  evening  of  January  19  (discharge  not  determined);  river  dry  for  about  2 
weeks  during  June  and  Jiily. 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice. 

DivBBsioNS. — ^Much  of  the  low-water  flow  is  diverted  for  irrigation  in  the  vicinity  of 
St.  Johns  and  Snowflake,  amount  unknown. 

Reouiahon. — ^There  ate  several  small  reservoixs  in  the  headwaters  of  this  stream 
and  on  Silver  Creek  that  no  doubt  regulate  the  flow  to  some  extent. 

AocuBACT. — Stage-discharge  relation  not  permanent.  Rating  curve  not  developed. 
Mean  daily  gage  height  determined  by  inspecting  gage-height  graph  or,  for  days 
of  considerable  fluctuation,  by  averaging  hourly  gage  height.  The  operation 
of  the  recorder  was  unsatisfactory  throughout  the  year  because  of  unreliable 
attendant  and  also  because  of  excessive  silt  deposits  in  float  well.  The  gage 
heights  are  subject  to  conaideiable  error  and  should  be  used  with  caution 

DMiarge  meaturtmentt  of  LittU  Colorado  River  near  Woodruff,  Ariz.,  during  tht  year 

ending  Sept.  30, 1916. 


Date. 

Hadeby- 

Gage 
height. 

Dte- 
diaige. 

Date. 

Hade  by— 

Gage 

ItKlght. 

Db- 
diargB. 

Dec    « 
Peb.  10 

1(.D.  Anderson 

do 

do 

AX. 
1.10 
1.10 
2.18 
2.  IS 
2.32 
2.48 
1.12 

''-4^'i 
47.1 

860 

873 

290 

357 
48.2 

Hay  30 
Aug.  33 

33 

Sept.  24 
24 

D.U.Anderaatt 

Ellnrortli  and  Ander- 
son. 
do 

AX. 
1.13 
1.U 

1.1* 
1.03 
1.03 

47 

10 

do 

do 

do 

40 

Apr.  11 
30 

C.E.  Ellsworth 

do 

83.3 
33.1 

May  10 

11.  D.  Andenom. 

Digitized  by 


Google 


188 


STJEFACB  WATEE  SUPPLT,  IWd,  PABT  IX. 


Doily  gag*  height,  infeet,  of  Little  Colorado  Rivtr  near  Woodrvff,  Ariz., /or  the  year  ending 

Sept.  SO,  1916. 


Day. 

Dec. 

Jan. 

Feb. 

Ifar. 

Apr. 

May. 

Tune. 

July. 

Aug. 

S^t. 

1 

L«5 
1.55 
1.50 
1.50 
1.50 

L55 
1.60 
1.55 
1.M 
L35 

2.23 
XOS 
1.65 
1.43 
L38 

1.40 
2. 88 
5.25 
8.88 

■■"i'io" 

2L3S 
2.44 
240 
Z40 
ZS5 

2.58 
2.86 
2.64 
2.53 
3.50 

2.58 
2.53 
Z60 
X48 

3.88 
3.88 
3185 
XS8 

xeo 

2.53 
X50 
2.52 
&S2 
2.50 

"Tso' 

8.23 
8.16 

3.08 
8.00 
2.93 
2.86 
2.79 

3.73 
Z67 
3.68 
8.35 

ass 

3.3S 

8.1 

8.06 

2.95 

2.86 

2.80 
2.90 
3190 
2.85 
2.90 

196 
175 
2.60 

X80 
2.27 
2.28 
2.28 
2.27 

2.27 

&ao 

X35 
240 
2.47 

3L40 
&40 
2.34 
2.80 
2. 25 

&30 
115 
lOT 
102 
1.95 

1.90 
1.90 
1.88 
1.84 
1.80 

1.75 
1.70 
1.65 
LflO 
1.55 

1.50 
1.45 
1.40 
1.35 
1.80 

1.80 
1.85 
1.40 
1.46 
1.62 

1.88 
1.64 
1.70 
1.63 
1.64 

1.48 
1.85 
1.37 
L30 
1.11 
1.09 

1.00 
.97 
.93 
.90 
.88 

.88 
.80 
.64 
.54 
.45 

.68 
.90 
.75 
.65 
.63 

.98 
.89 
.83 
.81 
.93 

.98 
.90 
.85 

.80 
.80 

.80 
.78 
.74 
.78 
.77 

0.78 
.79 
.80 
1.15 
LIO 

LIO 
LIO 
1.10 
LIO 
L78 

L45 

3 

S 

4 

S 

1.13 
1.10 

t 

7 

L40 

'    L50 

L60 

L50 

L50 
L50 
3.50 

8 

• 

10 

11 

.90 
.89 
.88 
.88 
.91 

.98 
.80 
.80 
.8S 
.88 

.88 
.93 
1.0B 
1.03 
.95 

1.10 
1.28 
L30 
1.83 
1.10 
1.30 

IJ 

U 

14 

IS 

U 

17 

18 

19 

SO 

21 

23 , 

»::::::::'.:::::::::: 

LU 
LIS 
L46 

34 

1.03 

35 

1.03 

• 
38 

LOO 

37 

3.  SI 
3L6S 
2,85 

.«7 

38 

.94 

30 

.90 

80 

.88 

31 

Non.— See  "  Aoomaoy"  In  station  description. 

nnn  bivxb  at  blaox  kook,  v.  icxx 

Location. — ^At  the  reeervoir  of  the  Zuni  Indian  Beeervation  at  Blade  Bock,  McEin- 
ley  County.  Rio  de  Lob  Nutrias,  the  nearest  large  tributary,  enters  from  the 
north,  about  4  miles  above. 

DiuxKAOB  AREA. — About  660  square  miles. 

Records  AVAn,ABLE.— Yearly  flow  July  1,  1903,  to  June  30,  1905;  July  1,  1908,  to 
June  30,  1910.  Monthly  flov  October  1,  1910,  to  September  30,  1916.  Reoord 
since  July  1, 1908,  shows  inflow  into  reservoir. 

Method  or  coLLKcnNa  data.— From  July  1, 1903,  to  June  30, 1906,  the  records  were 
obtained  by  the  ordinary  stream-gaging  methods.  Reservoir  completed  in  1908. 
Record  beginning  July  1,  1908,  obtained  by  means  of  a  gage  in  the  reservoir  and 
a  capacity  curve  for  the  reservoir,  the  quantity  of  water  released  from  the  reeovoir 
during  the  periods  of  inflow  being  taken  into  consideration. 

Floods.— Channel  dry  the  greater  part  of  the  year  below  the  point  where  it  leaves 
the  mountains,  but  stream  is  subject  to  sudden  floods  of  considerable  volume  and 
usually  of  short  duration.  An  account  of  the  flood  of  September  6,  1909,  which 
damaged  the  reservoir,  is  given  in  Water-Supply  Paper  269,  pages  206-210. 

DivBBaioNS. — ^A  reeervoir  at  Ramah,  about  18  miles  above  the  station  (the  capacity  of 
which  is  given  as  4,240  acre-feet),  is  used  to  irrigate  about  1,150  acres  in  T.  11  N. , 
R.  16  W.    There  are  other  small  ponds  or  reservoirs  in  the  drainage  area. 

CooPKRATioN. — ^Record  furnished  by  the  Office  of  Indian  Affairs,  Irrigation  Service, 
through  H.  F.  Robinson,  supervising  engineer,  Alburquerque,  N.  Mex. 
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Jfonti^y  rvMroffofZwA  River  at  Black  Rock,  N.  ilex. ,  for  the  year  ending  SpO.  SO,  1916. 


KUIMlfl 

(total in 
cai»-tMt). 


Month. 


RniMff 
(totalln 
aore-lMt). 


October... 
Noramber. 
BMemlwr. 
Imaurj... 
Pebraary. 

VtKh 

ApiU. 


0 

30 

10 

5,010 

8,570 

»,aoo 

4,780 


May 

June 

July 

Anguit. , 

September..... 

The  year. 


«0 

0 

1,440 

1,280 

1,330 


42,700 


BII.TBB  CaXZK  SaAB  SVOWTLAZX,  AUZ.> 

Location. — In  T.  13  N.,  R.  21  E.,  near  mouth  of  canyon,  about  1  mile  below  Snow- 
flake,  Navajo  County. 

Draznaok  arka. — Not  measured. 

RsooBDB  AVAiLABLB. — ^May  4,  to  December  31,  1906,  and  December  14,  1915,  to 
December  31, 1916,  when  station  was  discontinued. 

Gaok. — Inclined  staff  on  right  bank  about  300  feet  below  mouth  of  canyon;  read  by 
T.  W.  Tanner.  A  Richard  Fr^res  water-stage  recorder  on  left  bank  about  1  mile 
below  the  inclined  gage  was  used  from  December  14,  1916  to  January  19.,  1916, 
when  it  was  destroyed  by  flood. 

IhscRABOK  HBAsimEKRNTS. — ^Made  from  cable  about  100  feet  below  staff  gage,  or 
by  wading  near  staff  gage. 

Crankki,  ako  controIi. — At  the  staff  gage  the  bed  is  composed  of  constantly  ahifting 
sand  and  gravel.  At  the  water-stage  recorder  a  concrete  control  was  constructed 
which  assured  a  foirly  constant  stage-dischaige  relation.  It  was  destroyed  at 
the  same  time  as  the  gage.  The  banks  at  both  gages  are  high,  rocky,  fairly  clean 
of  vegetation,  and  not  subject  to  overflow. 

ExTRxxKs  or  niscRAssK. — Mairimum  stage  from  December  14,  1915,  to  December 
31,  1916,  20  feet  (m  January  19,  1916,  ascertained  bom  flood  marks  at  location 
of  water-atage  lecotder  (discharge  not  determined).  It  is  reported  that  the  stream 
is  practically  dry  for  various  periods  during  the  irrigation  season  nearly  every 
year,  the  only  flow  being  return  water  from  the  irrigated  areas  near  Snowflake. 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice. 

DrvEBfliONS. — ^Ifuch  of  the  low-water  flow  is  diverted  for  irrigation  above  the  station. 

Stosage. — Some  storage  is  developed  above  the  station  for  irrigation.  Amount 
unknown. 

AocDSACT. — Stage-discharge  reUtion  not  permanent  because  of  shifting  control  (see 
"CSiaanel  and  control").  Rating  curve  not  developed.  Gage  read  to  tenths 
twice  a  week.    Data  inadequate  for  determination  of  discharge. 

DiMtAarge  measurement*  of  Silver  Creek  near  Snowflake,  Arii.,  for  period  December  14, 

191S,  to  December  31, 1916. 


Date. 

Made  by— 

Gage 
hei^tt 

Dto- 
obarga. 

Data. 

Madeby- 

Gage 
height." 

Dto-. 
chaige. 

Dec  14 
Feb.  U 

30 

Anderaon  and  Outbile. . 

M.  D.  Andenon. 

do 

do. 

1.65 

3.00 

.85 

.85 

510 
25.6 
25.2 

Aug  .34 
34 

Sept.  33 
33 

Ellsirorth  and  Anderson 
do 

C.  E.  Eltoworth 

do. 

Ftet. 

O.M 

.95 

1.20 

1.30 

"-^8 
8.3 
10.6 
11  3 

a  Veasnnment  on  Deo.  14  referred  to  wster-stage  recorder;  all  otber  measurements  referred  tolnoUnad 
Imllaupstieam.   No  determined  relation  between  the  two  gages. 


>  In  report  for  IMS  called  "Silver  Creek  at  Canyon  Statlan"  near  Snowflake,  Arts. 
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SURFACE  WATER  StTPPLY,  1916,  PART  IX. 


Daify  gage  hdght,  in  feet,  of  SUtier  Creek  luar  StuncJUte,  Ariz.,  for  the  period  Dee.  14, 

1915.  to  Dee.  SI,  1916. 


D«y. 

Dw, 

Jan. 

Fab. 

Ifar. 

Apr. 

May. 

Jon*. 

July. 

Anc 

89t. 

Out. 

Nor. 

Dm. 

\.. 

1.96 

1.86 

1.8 

1.96 

1.9 

1.86 

1.8 

1.85 

1.85 

2.90 

2.6 
3.0 
1.7 
1.8 
1.7 

1.8 

as 

L6 

a. 

0.8 

ao 

L4 

8...  . 

0.5 

L4 

4 



1.1 

LS 

.7 

L4 

s 

L4 

LO 

LO 

6 

.3 

.8 

7 

1.6 

L4 

LI 

8 

1.3 

1.0 

LO 

• 

.6 

L6 

LO 

10 

.8 

8.1 

U 

■"i'o' 

1.8 

1.6 

1.2 

LI 

U 

.9 

L7 

LU 

IS 

•« 

.8 

14 

1.U 
1.66 

1.66 

1.7 

1.66 

1.6 

1.66 

1.65 
1.8 
1.75 
1.7$ 
1. 79 

1.7 

1.7 

1.7S 

1.75 

l.» 

1.7S 

1.9 

1.1 

8.3 

L4 

U 

L4 

L4 

8.0 

U 

.6 

a.6 

L9 

17 

.8 

XI 

18 

1.6 

1.0 

LO 

LO 

L3 

19 

LS 

L7 

LI 

» 

•^ 

.8 

Si 

LI 

LS 

L4 

32 

L9 

.8 

.9 

L3 

38 

•f 

LI 

LU 

3« 

.8 

LI 

LS 

as 

8.9 

.8 

i'4 

at 



1.6 

L4 

L4 

1.3 

27 

•7 

.8 

28 

3.6 

L3 

L5 

2» 

2.1 

.3 

3.0 

LS 

80 

.6 

L6 

1.36 

31 

1.4 

L4 

. 

Note.— Sm  "Oace"  and  "  Aceuncy  "  In  station  daaciipUon. 

OHXVXLOir  FOBX  BXAK  WIHBLOW.  AUZ. 

LoOAnoM. — ^In  T.  18  N.,  R.  17  E.,  300  yards  below  highway  bridge,  1  mile  above 
ooBciete  division  dam,  about  1^  miles  above  junction  with  Little  Coloiado  River, 
and  about  14  miles  southeast  of  \iniiaIow,  Navajo  County. 

Dbahtaob  arka. — Not  measured. 

Rbcobds  available. — December  18, 1905,  to  December  12,  1908;  December  18, 
1915,  to  September  30,  1916. 

Oaob. — Stevens  water-stage  recorder  attached  to  rock  ledge  on  right  bank  300  yards 
below  highway  bridge. 

DiscHAROB  MKAsuHBMBNTS.— Made  from  cable,  or  by  wading. 

Channel  and  control. — Channel  bed  consists  of  fairly  permanent  sand  and  gravel. 

'    Both  banks  clean,  gradually  rising  to  well  above  high  water.    Control  is  at  di- 

version  dam  about  1  mile  below  gage;  practically  permanent  for  high  and 

medium  stages;  at  low  stages  it  shifts  considembly  owing  to  unstable  oonditioiM 

at  canal  heading. 

ExTBBKEB  or  DI8CHABOE. — Maximum  stage  during  year  from  water-stage  recorder 
13.2  feet  at  9  a.  m.,  January  19  (dischaige  not  determined);  minimnm  discharge 
about  2  second-feet  for  several  days  during  Jime,  July,  and  August. 

AoouBACT. — Stage-dischaige  relation  practically  permanent,  except  at  low  stages, 
when  it  is  affected  by  the  operation  of  a  loosely  constructed  canal  heading  below 
ihe  gage.  Three  poorly  defined  rating  curves  used  as  follows:  December  18  to 
January  17,  February  8  to  May  29,  and  August  23  to  September  30.  Operatioa 
of  rectnrder  satisfactory  except  as  indicated  in  footnote  to  monthly-discharge 
table.  Daily  dischaige  ascertained  by  shifting-control  method  or  by  applying 
to  rating  table  daily  gage  height  determined  by  inspecting  gage-hei^t  giHph, 
or  by  averaging  hourly  gage  heights  during  rapidly  fluctuating  stages.  Daily 
discharge  not  published  because  of  insufficient  discharge  measnrementa  and 
shiftJTig  control  at  low  stages.    Records  roughly  approximate. 
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Diaehargt  meaturemmU  of  CheveUm  Fork  near  Wintlaw,  Ariz.,  during  th«  year  ending 

Sept.  30, 1916. 


DM^ 

VMnhf— 

l^t. 

IHs- 
cbatge. 

Date. 

Kiidflb;— 

hait^t. 

Dis- 

dbige. 

On:.  U 
Ifay  » 

IL  D.  Andanon. 

do. 

do. 

Elbwortli  and  AndeN 
mi , 

FUt. 

0.6S 

.SO 

.M 

.02 

0.7 
«.7 

4.0 

Aug.  22 

Sept.  2S 
25 

EDsworth  and  Ander- 

Act. 

0.»2 
.M 
.94 

aee.^t. 
3.9 

Arts,  a 

aE.  Ellsworth 

do 

4.0 
5.4 

Non.- 
StSSfwt; 


water  portion  of  rating  curve  based  on  measuiemsnt  made  Apr.  8,  1917:  Oage  helgbt, 
—  283  second-feet. 


Monthly  di$diarge  of  Chevelon  Fork  near  Winslow,  Ariz.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


Discharge  In  seoond-feet. 


Mazlnmm.  winimiitn      Mean. 


Run-off 
(total  In 
acre-feet). 


Deoamber  18-8t 
January  I-I8... 
FebrDai78-a».. 

March. 

ApdL 

Jtay 

June 

July 

Aognat 

September 


S 
944 

924 

1,350 

417 

18 

S 

10 

70 

3«e 


4 

S 

260 

19« 

10 

a 

3 
3 
3 
S 


6.1 
68.9 

439 

S29 

124 
7.3 
8.< 
3.8 
6.2 
82.0 


142 

3,100 

19,200 

38,700 

7.380 

443 

214 


1,900 


Nan.— Oage  heights  Jan.  10-14  have  no  significance  on  account  of  operation  of  canal  head  gate;  discharge 
fntopolated.  Mean  dally  gage  height  Jan.  30, 10.6  feet;  discharge  not  determined.  Beoorder  not  work- 
Jug  properly  Apr.  8-11;  May  S-I3  and  24-28;  June  12-24;  discharge  Interpolated.  See  "Aocuracy"  In  sta- 
tioD  doscilptian. 

vxRanr  kivbb.  basin. 
viaonr  bivxr  at  vntonr,  vtah. 

Location.— In  the  NW.  J  Bee.  27  or  the  NE.  {  sec.  28,  T.  41  S.,  B.  12  W.,  a  few  hun- 
died  feet  above  point  where  river  enters  a  steep,  narrow  goige  and  three-quarters 
of  a  mile  west  of  Virgin,  Washington  County.  Station  replaces  the  one  maintained 
{Hior  to  February,  1916,  at  a  site  half  a  mile  above  Virgin  and  gives  practically 
the  same  record  of  flow. 

Dkainaoe  abba. — ^1,010  square  miles. 

RBcoRDe  AVAnABLB.— April  18,  1909,  to  September  80,  1916. 

Gagb. — Chain  gage  on  the  right  bank  near  the  lower  end  of  sandstone  blufi.  Installed' 
February  1,  1916;  read  by  Niles  Earl.  Gage  used  April  18  to  August  31,  1909, 
was  an  inclined  stafi  on  right  bank  half  a  mile  above  Virgin  and  a  few  hundred 
feet  below  North  Creek;  washed  out  August  31,  1909,  and  replaced  Octob^  14 
by  an  inclined  staff  on  left  bank  at  a  new  datum.  This  gage  was  damaged  by 
flood  January  1,  1910,  and  on  January  25  a  new  inclined  staff  was  installed  also 
on  left  bank  about  66  feet  upstream  and  at  datum  0.8  foot  higher  than  the  gage  in- 
stalled October  14, 1909.  Thisgage  was  used  until  chain  gage  was  installed  below 
Virgin  February  1, 1916. 

DmcBABGB  MBASDBBMXNTS. — Made  by  wading  below  the  gage  except  during  high 
water,  when  the  old  cable  above  Virgin  must  be  used. 

Chajtnbl  and  control. — Bed  consista  of  sand  and  gravel.  Bight  bank  high;  left 
bonk  low  and  is  overflowed.  One  channel  at  aU  stages.  Control  is  a  gravd  bar 
a  short  distance  below  the  gage;  shifts  slightly. 

ExTBBMBS  or  DiscHABOE. — ^Maximum  stage  recorded  during  year,  6.6  feet  at  7.35 
p.  m.  July  26  (discharge,  4,350  second-feet);  discharge  at  7  p.  m.  August  3,  esti- 
mated at  6,000  second-feet  by  C.  S.  Jarvis,  civil  engineer;  minimum  stage  re- 
coided,  2.38  feet  February  1  (discharge,  117  second-feet). 
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190&-1916:  MaxinHiTTi  stage  recorded,  11.6  feet  at  upper  station  October  27, 
1912  (dischazge  estimated  12,000  second-feet).  The  flood  of  August  31,  1909, 
I»obably  equaled  or  exceeded  this  flow.  Minimum  discbaige,  24  second-feet 
July  1,  2,  4,  and  6, 1909. 

IcB. — Stage-diecbaige  relation  not  aSected  by  ice  to  any  extent. 

DiTBBSiONS. — ^Above  all  important  diversions. 

Rbouiation. — None. 

AccTTBACT. — Stsge-dischaige  relation  usually  changed  by  floods,  which  occurred  fre- 
quently during  year  but  was  fairly  constant  iat  periods  of  ordinary  flow. 
Rating  curves  used  as  standard,  iaiAy  well  defined  for  range  in  stage  except  for 
peaks  of  floods  of  short  duration;  other  curves  drawn  parallel  to  these  thiou^ 
single  discharge  measurement  used  November  3  to  March  20  and  March  25-31. 
Qage  read  to  hundredths  once  a  day  about  five  or  six  times  a  week.  Daily  dis- 
charge determined  by  applying  daily  gage  height  to  rating  table,  except  for 
periods  when  stage-dischaige  relation  was  affected  by  shifting  control  and  during 
floods.    Discharge  interpolated  for  days  when  gage  was  not  read.    Records  fair. 

Ditdutrgt  meanirementt  of  Virgin  River  at  Virgin,  Utah,  during  the  year  ending  Sept. 

SO,  1916. 


Dste. 

Kadeby— 

l^t. 

Dto- 
eharge. 

Date. 

Uade  by— 

Oaee 
bdght. 

IMS- 
charge. 

Jan    U 

L  A.  Snow 

net. 

3.  so 

3.  go 

eat 

Uay  3t 
July  37 

A.  B.  Pnrton 

fleet. 
2.W 
8-03 

Sec-ft. 
45S 

Uar.  31 

M3 

Potly  diidtarge,  in  lecond-feet,  of  Virgin  River  at  Virgin,  Utah,  for  the  year  ending/  Sept. 

SO,  1916. 


Day. 

Oct. 

Nov. 

D«o. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

Jane. 

Joly. 

Ans. 

SoPt 

1 

131 
131 
131 
14S 
145 

156 
156 
158 
ISS 
156 

146 
145 

ISO 
156 
187 

178 
178 
178 
178 
178 

167 
167 
178 
178 
180 

212 
213 
348 
348 
180 
200 

180 
300 
313 
334 
336 

248 
l.OSO 
178 
320 
332 

145 
138 
153 
187 
187 

167 

ise 

1S6 
172 
180 

189 
178 
178 
ISO 
300 

200 
334 
334 
334 
330 

388 

248 
348 
284 
378 

373 
336 
224 
236 
3U 

206 

300 
336 
348 
380 

354 

248 
280 
200 
200 

200 
104 
180 
178 
178 

178 
178 
224 
224 
334 
313 

30B 

206 
203 
200 
334 

348 
180 
212 
200 
180 

162 
131 
144 
156 
234 

1«2 

350 

1,080 

678 

238 

145 
131 
145 
131 
180 

354 

320 
852 
305 
138 
128 

117 
158 
158 
158 
182 

187 
236 
254 
272 
273 

286 

280 
212 
200 
ISO 

280 
200 
187 
236 
348 

200 
333 
272 
212 
167 

313 

336 
424 
372 

234 
212 
200 
200 
652 

444 

236 
272 
424 
434 

424 
815 
800 
786 
800 

815 
815 
678 
890 
842 

3,300 
2,600 
1,900 
1,200 
720 

844 
844 
886 
039 

645 

530 

586 

867 
728 

i,cao 

879 

728 
678 
822 
8:2 
880 

793 
7^6 
660 
898 
784 

889 
1,230 
1  140 
l.OSO 

784 

831 
878 
965 
966 
1.330 

1,100 

1  240 

1,090 

947 

801 

801 
801 
844 
908 
988 

1,080 
810 
788 
787 
728 

787 
731 
606 
860 
645 

813 
484 
866 

828 
318 

535 

753 
612 
472 
446 

424 
403 
393 
380 
403 
334 

357 
867 
357 
834 
357 

346 
336 
334 
313 
808 

808 
282 
282 
268 
354 

349 
344 
235 
228 
333 

318 

314 
300 
209 

aoo 

300 

309 

300 
193 
108 

300 

300 
300 
192 
176 

168 
168 
U4 
200 
184 

160 
153 
163 
233 
SIS 

336 
309 
188 
178 
178 

173 
168 
168 
184 
1,480 

3,180 
1,190 
790 
891 
357 
S13 

375 
575 

3,000 
500 

3,000 

350 
263 
2,000 
350 
300 

200 
300 
300 

408 
309 

196 
184 
188 
192 
168 

184 
172 
160 
178 
180 

soo 

193 
188 
300 

198 
103 

ITS 

3 

IM 

3 

US 

4    

140 

5 

ISO 

( 

183 

7 

un 

g 

Mtt 

9., 

393 

10 

at2 

u 

103 

12 

168 

13 

S30 

14 

400 

IS 

aoa 

16 

138 

17 

153 

18 

168 

19 

100 

30 

153 

21 

184 

J2 

174 

J3 

184 

24,.,,.. 

153 

140 

lOB 

W.... .......... 

103 

28., 

M« 

20 

ITS 

30...... 

188 

Note.— Dally  dlacharge  Anx.  1-0  determined  tnaa  a  raogh  hourly,  dleAarge  I^drograph  ^dotted  from 
obeerrw'e  m^e-belglit  resord  and  estimates  of  floods  on  Aug.  3,  5,  and  8  romUbed  by  C.  B.  Jarvlih  ciTfl 
engineer.  Salt  Lake  City,  Utah;  results  only  roughly  approximate.  • 
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MmAIjf  dSaiJiarge  of  Virgin  River  at  Virgin,  Utah,  far  the  year  ending  Sept.  SO,  19X6. 


Uanth. 


Discharge  In  second-feet. 


ynTimiim    Minimum.      Mean, 


Ran.ofl 

(total  in 
acre-feet). 


October 

November 

December..,.., 

lanairy 

February 

Vardi 

Sg!-:;:::::: 

Jane 

InlT 

AoeiMt 

September.-... 

Tbsyear. 


1,050 

284 
1,080 

424 
$,«» 
1,330 
1,090 

U7 
2,180 
8,000 

530 


131 
138 
178 
128 
117 
200 
586 
S13 
182 
1S3 
160 
138 


3,300 


117 


m 

234 
225 
257 
228 
781 
876 
6SS 
287 
363 
441 
1S3 


3S> 


10,500 
13,300 
13,800 
15,800 
U,100 
48,000 
52,100 
30,000 
15,000 
22,300 
27,100 
11,600 


282,000 


LBXDg  (QTTATL)  ORZZK  BXAK  LSXSB,  TTTAH, 

Location.— In  the  N,  )  sec,  36,  T,  40  8.,  B.  14  W,,  just  above  heading  of  R,  C.  Sav- 
age's canal  and  about  a  quarter  of  a  mile  above  head  of  Leeds  canal,  three-quarters 
of  a  mile  north  of  the  abandoned  mining  camp  of  Silver  Reef,  and  2}  miles  north 
of  Leeds,  Washington,  County, 

Drainaob  abba.. — Not  measured. 

Records  available, — January  31,  1916,  to  September  30, 1916. 

Gaob. — ^Vertical  staS  on  left  bank  60  feet  above  the  head  of  the  Savage  ditch.  Read 
by  R.  0.  Savage. 

Dibchahoe  MBASTntxMBNTS. — Made  by  wadii^. 

Channel  and  control. — Stream  bed  consists  of  gravel  and  boulders;  shifts  occa* 
eionaUy, 

EzTREXES  or  mscEABOE. — ^Maximum  stage  recorded  during  year,  5.0  feet,  August 
3  (discharge  not  determined);  mininnim  stage  recorded,  2,00  feet  in  November 
and  December  (discharge  4.2  second-feet). 

1915-1916:  Maximum  stage  recorded,  that  of  this  year;  minimum  stage,  1.98 
feet,  January  81,  1915  (discharge  3.9  second-feet), 

ICB. — Stage-discharge  relation  probably  not  seriously  aSected  by  ice  for  any  length 
of  time. 

Diversions, — ^Above  all  diversions,  R,  0.  Savage  diverts  water  about  60  feet  below 
the  station  for  irrigation  and  domestic  uses.  Measurements  of  this  ditch  have 
flbowii  from  1  to  3  second-feet.  Measurements  of  Leeds  canal  which  diverts 
about  a  quarter  of  a  mile  below  have  shown  discharges  np  to  18.5  second-feet. 

RBO17I.ATI0N. — None. 

AociTSAcr. — Stage^dlschaige  relation  changed  by  high  water  January  18  and  again 
August  3.  Rating  curves  fairly  well  defined  between  8  and  30  second-feet. 
Gage  read  to  hundredths  two  or  three  times  a  week.  DaUy  discharge  ascertained 
by  applying  daily  gage  height  to  rating  table.    Records  fair. 

DittJmrge  meanrementi  of  Leedt  {Qvail)  Creek  during  the  year  ending  Sept.  30,  1916. 


Date. 

HadAbjr- 

he^t. 

Dls. 
cbaigb. 

Date. 

Hade  by— 

0am 
hSght. 

Dto. 
cfaaica. 

tan.  sis 

I,.  A.8iiair 

Feet. 
2.20 
2.55 

Ste.-ft. 

6.74 

28.0 

May  2S 

July  27 

A.  B,  Purton 

Feel. 
2.48 
3.20 

SK.-ft. 

21.6 

If^r    ai 

C.  C.Jacob 

L  A  Snow 

14  8 

a  8tas»4lscfaarKe  relation  probably  affected  by  Ice  solves. 
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DaHjl  diteharge,  in  aeeond-feet,  of  Leeds  {QvaiX)  Creek  near  Leed*,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


D«y. 

Oct. 

Not. 

Dec. 

Jan. 

Fob. 

liar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

t.3 
5.3 

4.2 

10 
10 
10 
13 

17 

10 

a 

4.3 

23 
23 

3 

31 

4 

S.5 

""m 

34 
24 
24 

24 
23 

23 

8.8 

5 

24 

« 

4.8 

81 

7 

4.3 

8.9 

fl 

4.2 

18 
24 
24 

38 

23 

::;::::":::: 

9 

4.8 

23 
23 

10 

::;:::: ::::::: 

81 

H 

S.0 
i.0 

4.2 

""ia 

20 
20 
23 

23 

23 

23 

...... 

24 

7.2 

12 

24 

'"'ii' 

■—-■ 

8.9 

13 

9.7 
6.0 

7.2 

14 

15 

18 

18 
18 
17 

27 

8.3 

16 

4.8 

10 
10 
10 
10 

7.0 

17 

4.2 
4.2 

27 
28 

18 

17 
13 
10 

10 
10 

19 

23 

8.3 

7.0 

29 

6.2 

21 

24 
25 
'  80 
30 
25 

....... 

22 

S3 
23 

28 

22 

6.2 

23 

4.8 

7.0 

21..-. 

10 
10 

10 
10 
10 
10 

28 

10 

8.3 

2J 

4.2  

6.5 

29 

22 
23 
23 
23 

22 

23 

...... 

5.5 

27 

4.2 

1 

....... 

31 

81 

IS 

28 

' 

2t 

10 

80 

31 

1 

NoTB.— Dally  discharge  is  given  for  Osts  on  whleb  gage  win  read. 
SAJTTA  OhASJL.  CBZZK  HXAK  CXHTHAL,  VTAB. 

Location.— In  sec.  11,  T.  39  8.,  R.  16  W.,  just  above  ford  at  R.  H.  Hunt's  ranch, 

about  a  mile  eoutheast  of  Oentral,  Wa^ngton  County,  on  road  to  Pine  Valley. 

Hunt's  spring,  which  has  fairly  constant  discharge  of  about  3  secand-f eet,  enters 

10  feet  below  the  gage. 
DRARTAoa  AREA. — 84  Square  miles.  . 

Rkcokdb  available. — April  21, 1909,  to  September  30, 1916. 
Gaob. — Vertical  staff  nailed  to  cottonwood  tree  on  left  bank  about  20  feet  above 

the  ford;  read  by  R.  H.  Hunt.    Datum  of  gage  was  raised  0.45  foot  on  Jaotiary 

20, 1910,  and  2  feet  on  February  22, 1916. 
DiscHAROB  KBASURBHBNTS. — ^Made  by  wading,  or  bom  footbridge. 
Ohannbii  and  contbol. — Stream  bed  consists  of  gravel  and  boulders.    Both  banks 

bkirly  high  but  may  be  overflowed  at  extreme  stages;  one  channel  at  all  stages. 

Control  is  at  a  ri£9e  formed  by  small  boulders  just  below  ford;  shifts  at  times. 

Stage  of  zero  flow  about  0.2  foot,  February  22, 1916  datum. 
ExTRBMKS  or  DiBCHASOK. — Maximum  stage  recorded  during  year,  2.90  feet  (5.35 

original  1909 datum)  at  7.30 a.  m.  March  29  (discharge  407  second-feet);  minimum 

stage  0.95  foot  (3.40  original  datum),  December  14-29  (discharge  12  second-feet). 
1909-1916:  Maximum  stage  recorded  7.5  feet  (5.05  feet  present  datum)  January 

1,  1910  (discharge  estimated  by  extending  later  rating  curves  and  amuming 

no  backwater  eSect  from  drift,  etc.,  to  be  probably  1,200  or  1,300  second-feet. 

This  result  is  only  roughly  approximate  as  no  discharge  measurements  have  been 

made  above  about  400  second-feet).    Minimum  discharge,  6  second-feet,  Febm- 

aiy  6-8  and  September  10-17, 1914. 
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Ics. — Stage-diacharge  rel&tion  not  \ieually  affected  by  ice. 

DiTBBaiONa. — ^The  New  Oastle  Reclamation  Co.  has  constracted  a  reservoir  on  Grass 
Valley  Oreek  with  a  capacity  of  23,000  acre-feet.  Water  is  taken  from  Santa  Clara 
Creek  above  the  town  of  Pine  Valley,  stored  in  the  reservoir,  and  diverted  by 
means  of  a  tunnel  through  the  rim  of  the  Great  Basin  to  irrigate  lands  outside 
the  Colorado  River  basin.  The  Central  canal  diverts  water  about  2  miles  above 
station  for  irrigation  of  lands  near  Central.  This  canal  has  been  measured  when 
it  was  carrying  16  second-feet. 

Reottlation. — Flow  affected  by  the  diversions  and  storage  noted  above. 

AcctniAcr. — Oontiol  fairly  permanent.  Rating  curve  is  well  defined  from  0  to  100 
second-feet  and  fairly  well  defined  up  to  400  second-feet.  Gage  read  to  hundredths 
once  daily.  DaUy  discluuge  ascertained  by  applying  gage  height  to  rating  table. 
Records  good. 

JHMcharge  mtaturementt  o/ Santa  Clara  Creek  near  Central,  Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by— 

Oage 
height. 

Dis- 
cbarge. 

Veb.  33 

L.  A.  Snow , , 

Fat. 
1.06 
1.27 
1.SS 

S«.4I. 
17.0 

lbT3»i 

A.  B.  Purton 

S4.g 

June  IS 

L.  A.  Snow 

47.0 

a  Stage  of  xero  flow.  0.2  ±ai  loot. 

Daily  dMiarge,  in  teeond-feet,  of  Santa  Clara  Creek  near  Central,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Dey. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

Ifay. 

June. 

July. 

Aug. 

Sept. 

1... 

20 
20 
20 
30 
20 

30 
30 
20 
20 
20 

20 
30 
20 
20 
20 

20 
20 
20 
20 
30 

20 
30 
30 
30 
20 

22 

32 
33 
22 
23 
22 

23 
33 
33 
33 

33 

33 
38 
34 
20 
30 

30 
20 
U 
18 
17 

18 
18 
It 
18 
17 

17 
17 
17 
17 
18 

IS 
15 
18 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
14 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 

13 
12 

13 
13 
13 
13 
14 
14 

14 
16 
19 
18 
16 

14 
IS 
15 
30 
17 

14 

14 
14 
14 
14 

14 
IS 
116 
37 
33 

28 
24 
20 

18 
17 

17 
S6 

37 
80 
24 
It 

20 
20 
34 
34 
34 

30 
30 
30 
30 
30 

28 
28 
36 
28 
26 

36 
36 
36 
26 
34 

30 
17 
30 
22 
23 

28 
33 
33 
S3 

33 
33 
33 

74 
106 

32 
28 
33 
35 
14t 

ts' 

74 
54 

46 
43 

3t 
35 
37 
57 
63 

407 
142 
154 

166 
112 

33t 
133 
113 
t3 

71 
71 

66 
61 
56 
50 
46 

37 
33 
33 
33 
S3 

33 
41 
37 
37 
39 

41 
41 
43 
43 
44 

46 
54 

58 
61 
66 

71 
61 
104 
83 
63 

43 
39 
42 
43 
58 

86 
83 

73 
66 
61 

56 
50 
44 
41 

37 

37 
37 
39 
SO 
48 

37 
37 
35 
35 
35 

35 
33 
33 
33 
32 
32 

32 
SO 
SO 
80 
80 

34 
87 
46 
S4 
S6 

56 

64 

60 
50 
48 

44 

42 
43 
41 
43 

39 
39 
37 
37 
38 

39 
89 
35 
S3 
32 

SO 
SO 
30 
30 
38 

38 
28 
28 
28 
26 

36 
25 
25 
38 
33 

38 
30 
33 
33 
33 

33 
33 
33 
34 
35 

35 
33 
44 

37 
86 
35 

68 
50 
46 
93 
104 

63 
37 
30 
30 
30 

36 
36 
36 
35 
36 

33 
It 
U 
18 
18 

15 
15 
14 
13 
18 

13 
14 
15 
33 
33 
It 

19 

2 

18 

3 

18 

4 

16 

i 

19 

« 

20 

7 

30 

8. 

30 

9 

30 

10. 

30 

U 

30 

12 

30 

u   

30 

14 

19 

15 

19 

U 

19 

17 

19 

IS   

19 

19 

19 

JO. 

19 

II 

19 

22 

19 

23 

19 

24 

19 

25 

19 

as 

19 

27 

It 

28 

It 

28 

19 

30,... 

19 

31 

Note.— Oare  not  read,  dlschanre  Interpolated,  for  foUowliig  days:  Oct.  4, 11, 14, 18, 21,  24,  38,  30,  Not. 
1.  4:  about  every  otber  day  Nov.  10  to  Dec.  38;  Jan.  3,  4,  IOTm,  16, 33,  34, 39,  Feb.  1,  4,  7, 9, 14, 17, 31,  33, 
25, 27,  29,  Mar.  8, 12,  IS,  23,  39,  Apr.  1, 8, 9, 18, 23, 30,  May  16,  June  6, 18, 35,  July  3,  7, 34, 30,  Aug.  9,  Sept. 
«,  8. 9, 13, 30,  and  37. 

83837"— 19— W8P  439 ^10 
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llonfMu  dmharge  of  Santa  Clara  Creek  -Mar  Central,  Utah,  for  the  year  ending  Sept. 

30, 1916. 


Diicbajge  in  aeoond-iget. 

Stm«a 

Uaztmam. 

Ma»ti 

acre-feet). 

October 

23 
32 
17 

118 
28 

407 

IM 
88 
« 
44 

104 
20 

20 
15 
12 
14 
17 
23 
33 
83 
80 
25 
13 
IS 

20.4 
19.4 
U.1 
23.8 
38.0 

gs.o 

50.4 
44.7 
40.5 
81.2 
30.8 
U.1 

1,250 

November. 

I.ISO 

867 

l,4flO 

1,120 

March , .'.  ■   , 

5,660 

AdtU 

3,000 

1^.".. .""::::. :.:;.;::.; ; 

2  7U 

2,410 

July  

1,920 

1860 

SeptembOT .....'. 

1,140 

407 

12 

34.2 

24,800 

mmsT  Bivxa  itxab  k oapa,  bxv. 

LooAnoN. — ^In  the  BE.  }  sec.  15,  T.  14  8.,  R.  65  E.,  at  the  concrete  weir  about  three- 
quarters  of  a  mile  below  Home  ranch,  6  miles  northwest  of  Moapa,  Clark  County, 
a  short  distance  below  the  Bjadngs  that  form  the  source  of  the  stream. 

Dbainaoe  area. — 1,080  square  miles.  A  large  drainage  area  above  Arrow  Canyon 
is  tributary  to  Muddy  Eiver  but  produces  no  surface  run-oi!  except  during  cloud- 
bursts or  periods  of  heavy  rainfall. 

Records  available.— July  1, 191B,  to  September  30, 1915,  and  April  20  to  September 
30, 1916. 

Qa8e. — Stevens  waternstage  recorder  in  pool  above  weir. 

DncHARQE  KKA8VRE1CBMT8. — ^Made  from  a  footplank  below  weir. 

Control. — ^A  10-foot  Cippoletti  weir.    Stage  of  zero  flow,  zero  on  gage. 

Extremes  of  discharob. — ^The  actual  Tnaximuin  stage  was  not  recorded  as  the  pencil 
carriage  stuck,  but  from  comparison  with  the  record  at  the  Indian  reservation  it 
occurred  about  midnight  July  24.  Discharge  estimated  from  record  below  at  68 
second-feet,  corresponding  to  a  stage  of  about  2.3  feet.  Minimum  stage  deter- 
mined by  inspection  of  trace  when  clock  was  stopped  to  be  1.05  feet  between 
July  2  and  14  (discharge,  36  second-feet). 

1913-1916:  Maximum  stage  recorded,  9.9  feet  at  11  p.  m.  February  21,  1914 
(discharge  estimated  765  second-feet);  minimum  discharge  36  second-feet  be- 
tween July  2  and  14, 1916. 

Ice. — Stage-diachaige  relation  not  affected  by  ice  but  stream  is  subject  to  sudden 
freshets  in  winter. 

DrvERSiONB. — Several  ranch  ditches  divert  water  for  irrigation  above  station. 

Regulation. — Flow  affected  somewhat  by  diversions  above. 

Accuracy. — ^Deposition  of  sand  above  weir  increases  velocity  of  approach  and  cfaangee 
stage-discharge  relation.  Range  of  stage  small  except  for  short  peak  floods; 
curves  reasonably  well  defined  between  40  and  50  second-feet.  Operation  of 
water-stage  recorder  satisfactory  except  during  a  few  short  periods.  Daily  dis- 
charge ascertained  by  applying  to  rating  table  gage  height  obtained  from  recorder 
gnph  or,  for  days  of  canaiderable  fluctuation,  by  averaging  hourly  dischai;ge. 
Records  good. 
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DiaAarge  nuaiurementi  of  Muddy  River  near  Moapa,  Nev.,  durinff  the  year  ending  Sept. 

SO,  1916. 

piada  \>j  Leonard  Tanner.] 


Date. 

Dte- 
obarge. 

Sate. 

Oue 
hel^t. 

DIs- 
clhwge. 

Marl 

Wttl. 
1.U 
1.33 
1.38 

45.8 
47.0 

Sent.  8..., 

r»et. 

1.30 
1.34 

««-{«•, 

JoKm 

■^17" 

45.8 

^^15 

i)ai/y  diieharge,  in  leeoTid-feet,  of  Muddy  River  near  Moapa,  Ifev.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

1 

40 
40 
43 
44 
43 

41 

45 
45 
44 

43 

44 
48 
45 

48 
47 

43 
43 
43 
43 
43 

43 
44 

43 

40 
40 

39 
41 
43 
43 
43 

44 
45 

"is' 

43 
43 

40 
38 
40 
43 
45 

49 
60 
54 
55 
« 

48 
48 
48 

47 
47 

47 
48 
43 
44 
44 

48 
46 
48 
48 
45 

44 

43 
43 

43 
43 

43 
43 
45 
48 
48 

18 

47 
48 
48 
48 
45 

45 
44 
45 
48 
46 

48 
47 
48 
48 
46 
46 

43 
44 

46 
46 
45 

43 
46 
46 
47 
46 

48 
48 
46 
43 
43 

47 
47 
48 
48 
46 

46 

47 
46 
51 
57 

45 
S3 
54 
53 
49 
49 

43 
42 
42 
42 

42 

43 
42 
43 
44 
46 

46 
48 
48 
43 
46 
46 

46 

t 

17 

46 

t 

18 

46 

4 

19 

48 

i 

30 

48 

44 

45 
45 
4C 

48 

S 

21 

47 

7    

23 

47 

8 

23 

47 

t 

24 

45 

10 

25 

43 

11            ...  . 

28 

44 

12 

27 

43 

u    

28 

43 

14 

29 

43 

15 

80 

43 

31 

Note.— Dbeharge  estimated,  because  of  breaks  In  gage-helgbt  record,  by  oomporlson  with  records  of 
flow  foi  Matlon  at  the  Indian  reservation,  as  lollovs:  Apr.  25-30, 43  second-feet;  July  3-7, 42  second-feet. 

MonMy  diecharge  of  Muddy  River  near  Moapa,  Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Disdiarge  In  seoond-feet. 

Run-off 
(total  In 
acre-feet). 

UTA-rlTni-tTn 

Mlnlmnm 

Mean. 

AprllSIVJD        

46 
47 
47 
67 
55 
47 

44.0 
44.8 
43.5 
45.5 
45.9 
44.7 

•80 

May 

40 
39 
38 
42 
42 

2,780 

Itm* 

2,580 

July.. 

3,800 

Aonist.      

3,830 
2,880 

P«A|nnty>r,                        

The  period 

14,600 
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XTTDST  BITUt  ABOTB  VOAPA  BlVZa  IHSIAir  XXSZHVATZOIT,  HXAS  VOAPA.  BXT. 

Location. — ^In  the  SW.  i  aec.  26,  T.  14  8.,  R.  6-5  E.,  about  a  quarter  of  a  mile  above 
upper  end  of  the  Moax>a  Biver  Indian  Beservation,  and  6  milee  west  of  Moapa, 
Clark  County. 

Dbainaok  arxa. — 1,100  square  milee. 

Becobds  available. — ^August  24,  1914,  to  September  30,  1916.  Several  current- 
meter  measurements  were  made  in  1914  before  the  gage-height  record  was  started. 

Gaob. — Stevens  water-stage  recorder  installed  August  24,  1914;  moved  90  feet  down- 
stream December  14, 1915,  and  datum  lowered  0.06  foot.    Current  meter  measure- 
.  ments  prior  to  August  24,  1914,  referred  to  a  vertical  staff  at  the  upper  site. 

DiscHABOE  MEA8UKEKENTS. — ^Made  from  a  footbridge  about  85  feet  above  gage. 

Channel  and  contbol. — Bed  consista  of  clay  and  limestone  deposit,  with  some 
sand  and  vegetal ,  growth.  One  channel  at  all  stages  but  banks  are  over- 
flowed during  excessive  floods.  Control  is  a  limestone  reef  about  20  feet  below 
the  present  gage.    Stage  of  zero  flow  approximately  —2.0  feet. 

EzTRBMEB  OF  DISCHARGE. — Maximum  stage  during  year  from  water-stage  recorder, 
3.02  feet  at  1.30  a.  m.  July  25  (discharge  69  second-feet);  maximum  discharge, 
70  second-feet  from  2  to  7  p.  m.  November  6,  stage  2.97  feet  (2.82  feet,  referred 
to  datum  used  after  December  14).  Stage-discharge  relation  affected  by  moes. 
Minimum  stage  recorded,  1.74  feet  from  3  to  10  p.  m.  July  12  (discharge  36  second- 
feet). 

1914-1916:  Maximum  stage,  3.21  feet  at  4  a.  m.  February  11,  1915  (discharge  86 
second-feet);  minimum  stage,  1.74  feet  from  3  to  10  p.  m.  July  12,  1916  (discharge 
36  second-feet). 

Ice. — Stage-discharge  relation  not  affected  by  ice.  Except  for  sudden  freejhets 
flow  is  very  uniform  as  stream  is  fed  by  springs. 

DivEBHiONs. — One  small  diversion  and  some  seepage  and  return  flow  between  this 
station  and  the  one  2  miles  above  at  the  Home  ranch. 

Regulation. — Flow  affected  somewhat  by  the  diversions  at  the  Home  ranch. 

Accuracy. — Stage-discharge  relation  affected  by  moss.  Rating  curves  fairly  well 
defined  from  40  to  50  second-feet.  Operation  of  water-stage  recorder  satisfectory . 
Daily  discharge  ascertained  by  applying  to  rating  table  gage  height  obtained 
by  inspecting  gage-height  graph;  discharge  November  6,  January  27,  28,  July 
24,  25,  27,  28,  and  August  3,  and  4  determined  by  averaging  hourly  discharge. 
Records  good. 

Diicharge  iMamremenU  of  Muddy  River  above  Moapa  Itiver  Indian  retervation  near 
Moapa,  Nev.,  during  the  year  ending  Sept.  30,  1916. 


Itate. 

Hade  by- 

beiXt- 

DIs- 
csbarge. 

Date. 

Uadeby- 

be^t. 

Dts- 
cbargo. 

Not.  18 
Tan.     6 
Apr.  6» 

Leonard  Tanner 

do 

Fut. 
lit 

•  L99 
L87 
1.93 
2.16 

"«43f'4 
5L4 
44.8 
4&7 
47.9 

AineU 

July  26 

28 

Sept.  18 

Leonaid  Tanner 

do 

do 

do 

1.88 
3.05 
&38 
Xl« 

43.7 
49. 7 

Leonard  Tanner 

do 

45.7 

a  Qage  at  old  site  read  3.14  feet. 

6  Stage  of  lero  flow  determined  to  be  approximately  —2.0  (eat. 
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DvUs  dMutrye,  in  tteond-feet,  of  MvMy  River  lAove  Moapa  River  Indian  retervation 
near  Moapa,  Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Day. 


1. 
3. 
3. 
4. 
5. 

t. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
M. 
IS. 

16. 
17. 
18. 
19. 

ao. 

31. 
32. 
33. 

at. 

2S. 

as. 

27. 
38. 

a». 
». 

31. 


Oct. 


Nov. 


Dee. 


Tan. 


M 

S2 
62 

M 
SI 
U 
SI 

SI 

SI 
S4 

s» 

S2 

S2' 

i3. 


F«b. 


liar. 


Apr. 


Vxj. 


June. 


July. 


Aug. 


Sept. 


a 

44 
44 

44 
43 

44 

43 
43 
43 
43 

44 
44 

45 
48 

46 

46 
46 
48 
46 
46 

45 
45 
46 
43 
43 

42 
43 
41 
41 
43 


MoniMy  ditdurge  of  Muddy  River  above  Moapa  River  Indian  reservation  near  Moapa, 
Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Montb. 


Discbarge  in  gecond-fwt. 


Maximum.  Minimum.     Mean, 


Run-^iS 
(total  in 
acre-iiBet). 


October 

aovtanhtt. .... 
Deomibcr. . .  • . . 

January , 

Febttuiy 

Mardi 

Xime 

July 

S^tcmbar..... 

Tbeyear. 


SO 


38 


4&1 
49.3 
49.9 

SI.  7 

sag 

48.3 
46.9 
46.4 
43.8 
445 
45.4 
44.0 


47.3 


2,830 
2,930 
3,070 
3,180 
3,930 
3,970 
2,790 
3,860 
2,810 
3,740 
3,790 
3,620 


34,300 


XUDST  BlVUt  AT  KAIUtOAI)  FUXPOrO  PLAITT  HKAK  KOAPA.  ITBT. 

Location.— In  aec.  5,  T.  15  S.,  R.  66  E.,  at  railroad  bridge  on  main-line  track  of  Salt 
Lake  Route,  about  a  mile  below  the  Indian  Reservation  and  1}  miles  south  of 
Moapa,  Clark  County.    Above  confluence  of  Meadow  Valley  Wa^. 

Draiwaok  area. — Not  measured. 

Records  avahabib.— November  8,  1914,  to  September  30, 1916. 

Gaob.— Vertical  staff  on  right  bank  attached  to  pile  of  railroad  bridge;  read  by  James 
Borbridge. 

DiscBAROE  MEASUREMENTS.— Made  from  footplank  about  150  feet  below  gage. 
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STJKFACB  WATEB  SUPPLY,  1916,  PAKT  IX. 


Channel  anb  oontbol.— Bed  compoeed  of  clay.  Banlo  compomtiTely  law; 
overflowed  during  freshets;  one  channel  at  all  stages.  There  is  a  well  defined 
riffle  200  feet  below  gage,  but  stage-dischaige  relation  is  evidently  affected  by 
changes  in  channel  between  gage  and  riffle. 

ExTRBMEB  or  DiscHABOE. — MaxiTtiUTn  stage  recorded  during  year,  1.3  feet  at  5  p.  m. 
January  18  (discharge  estimated  by  prolcmgiiig  rating  curve,  63  second-feet); 
minimum  stage  recorded,  0.28  foot  at  6  p.  m.  July  12  (discharge,  33  second-feet). 
1914-1916:  MaTimum  stage  recorded,  2.4  feet  at  3  p.  m.  February  11,  1915 
(discharge  about  145  second-feet);  miniTrniin  discharge,  29  second-feet  at  6.30 
p.  m.  June  20,  1915. 

Ice. — Stage-dischaige  relation  not  affected  by  ice. 

DiVEBSioNs. — ^Water  to  irrigate  about  200  acres  is  diverted  at  the  Indian  Reservati<ni 
and  also  for  a  ranch  between  the  reservation  and  the  station. 

Regulation. — ^None. 

AccUBACT. — Stage-discharge  relation  not  permanent.  Kange  of  stage  small;  direc- 
tion of  rating  curves  not  accurately  determined.  Gage  read  to  hundredths  twice 
daily.  Daily  discharge  ascertained  by  applying  gage  height  to  rating  table; 
shifting-control  method  used  October  1-4  and  April  1-30.    Records  fair. 

Diadtarge  meatwvmenU  of  Muddy  River  at  ToUroad  pumping  plant  near  Uoapa,  Nev., 
during  the  year  ending  Sept.  SO,  1916. 


Date. 

Hade  by- 

Oace 
haigbt. 

Dto- 
chaige. 

Date. 

Hade  by— 

OasB 
bei^t. 

Di>- 

Nov.  23 
Apr.    8 
idy    4 

Leonard  TamMT. 

L.  W.  Jordan 

Ftet. 

0.78 

.64 

.58 

42.1 
39.9 

Hay  27 

Sept.  18 

Laooanl  Tamwr 

do 

Fetl. 
0.73 

42.8 

Daily  ditdiarge,  m  teeond-feet,  of  Muddy  River  at  railroad  pumping  plant  ntar  Moapa, 
Nev.,  jar  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 

liar. 

Apr. 

May- 

June. 

July. 

Aofr 

Sapt 

1 

40 
42 
4t 
43 

48 

48 
48 
48 
48 
46 

48 
46 

45 
48 
48 

48 
48 
48 
48 

48 

48 
48 
48 
48 

47 

48 

47 
47 
48 

47 
48 

48 
48 
47 
47 
47 

54 
64 
60 
49 
49 

49 
49 
49 
49 
60 

60 
60 
60 

48 
49 

49 

49 
49 
49 
49 

49 
49 
48 
49 
49 

49 
49 
49 
60 
50 

60 
49 
49 
49 
49 

49 
50 
60 
60 
50 

50 
50 
50 
50 
49 

49 
49 
60 
50 
49 

49 
48 
49 
48 
48 
60 

49 
60 
50 
50 
48 

48 
48 
48 
48 
48 

48 
48 
48 

48 
48 

49 
61 
67 
S3 
60 

48 
49 
49 

49 
49 

48 
61 
64 

61 
SI 
60 

49 
49 
49 
49 
49 

60 
49 
49 
48 
48 

48 
48 
48 
48 
48 

48 
48 
48 
48 
48 

60 
53 
49 
48 

48 

47 
47 
48 
48 

48 

48 
48 
48 

48 

47 
45 
48 
47 
47 

48 
48 
47 
48 
46 

48 
44 
46 
48 
48 

46 
48 
46 
46 
44 

46 
44 
44 

42 

n 

44 

48 
43 
42 
43 
44 

41 
40 
43 
41 
43 

40 
44 
40 
42 
40 

42. 

42 

42 

43 

42 

43 
44 
42 
43 

43 

40 
41 

38 
38 
38 

41 

38 
38 
40 
38 

38 
41 
41 
40 
39 

39 
39 
40 
41 
43 

41 

40 
39 
39 
40 

41 

40 
40 
43 
43 

44 

48 
48 
44 

42 
42 

43 

39 
40 
40 
39 

38 
38 

88 
S8 
38 

38 
38 
38 
38 
37 

38 
38 

43 
43 

a. 

39 

40 
38 
39 
39 
43 

44 
44 
38 
38 
38 

87 
3( 
38 

40 

43 

86 
34 
86 

41 
40 

41 
41 
43 
43 
41 

42 
43 
43 

4a 

44 

44 

43 
48 
46 
44 

43 

43 
43 
44 
44 
4S 

43 
42 
43 
43 
43 

44 
44 

43 
43 
43 

41 
39 
39 
38 

S7 

87 
38 

37 
38 

43 

39 
40 
43 
43 
48 
43 

43 

2 

43 

3 

41 

4 

41 

6 

41 

8 

4S 

7 

s 

8 

42 

9 

43 

10 

41 

11 

43 

12. 

13 

4a 

41 

14 

48 

15 

44 

16 

44 

17 

44 

18 

44 

19 

44 

20 

46 

21 

44 

22 

43 

23 

43 

24 

42 

26 

40 

28 

O 

37 

40 

ag 

40 

29 

ao 

30 

so 

31 
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MmtMjl  dueharge  of  Mvddy  River  at  railroad  ptanping  plant  near  Moapa,  Nee.,  fOr 
the  year  ending  Sept.  SO,  191$. 


HoatL. 

Discbarge  in  aeoond-feet. 

Rnn-olt 
(total  in 
acre-feet). 

Mtnlmnm 

Mean. 

OctOtMT 

48 

M 

£0 
67 
S3 
48 
46 
46 
41 
46 
44 
4S 

40 
47 
48 
48 
40 
42 
38 
38 
88 
34 
37 
39 

48.8 
49.2 
40.4 

4t.e 

48.4 
4S.S 
41.7 
4a8 
39.2 
40.7 
41.2 
42.1 

2.880 

N'fF^mihM- 

2,S30 

3.040 

80S0 
2,780 

FtihnMiiT 

^''"'h                                                                             .  , 

Anrll 

isv   ::::::::: ::::::::::::::  ;:;:::::::;::;:::::::::: 

2,610 

JmiB 

2.330 

JulT 

2,300 

2.630 

^I>t4rnib«r , 

2,610 

67 

34 

44.4 

32,300 

mrDDT  Bivxs  AT  waaxB.  &ahch,  sxab  koa?a.  >xt. 

Location.— In  the  N£.  \  8ec.  2,  T.  15  S.,  R.  66  £.,  250  feet  below  intake  of  Weiser 
canal,  a  quarter  of  a  mile  above  mouth  of  Meadow  Valley  Wash,  1  mile  above 
Weiaer  ranch  house,  and  3  milee  southeast  of  Moapa,  Clark  County. 

Dkaixaok  abba. — Not  measured. 

Records  available. — ^November  17, 1915,  to  September  30, 1916. 

Gaoe. — Stevens  water-stage  recorder  on  left  bank.  Datum  lowered  1  foot  Febnuuy 
17;  published  gage  heights  refer  to  present  datum. 

DiscuABOE  KBA8UBE1CENT8. — Made  by  wading  about  150  feet  above  gage. 

Channel  and  control. — Bed  composed  of  clay;  clean  but  subject  to  scouring  and 
filling;  one  channel  at  all  stages.  Control' at  remains  of  an  old  dam;  loose  rock 
and  firm  clay  but  shifting. 

EzTBXiHS  or  mscHABOE. — MaTiTmim  stage  recorded  during  year  from  water-stage 
recorder,  3.12  feet  at  7  a.  m.  August  4  (dischaige  69  second-feet);  minimum  dis- 
charge 21  second-feet  at  1  p.  m.  July  13. 

IcE. — Stage-dischaige  relation  not  affected  by  ice;  flow  very  uniform  except  for  sudden 
freshets,  usually  of  short  duration,  due  to  storma. 

DrvBBHONS. — ^The  Weiser  canal  diverts  about  250  feet  above  gage  and  there  are  nu- 
merous  diversions  farther  upstream. 

AcccRACT. — Stage-dischaige  relation  not  permanent;  channel  much  cut  at  times. 
Bating  curve  fairly  well  defined  between  25  and  50  second-feet.  Wate^stage 
recorder  out  of  commission  January  12  to  February  16.  Daily  discharge  ascei^ 
tained  by  applying  gage  height  to  rating  table;  shifting-control  method  used 
December  4  to  January  11  and  August  4  to  September  30. 

Ditdtojge  meaturemetUi  of  Muddy  Rioer  at  Weieer  ranch,  near  Moapa,  Nev.,  during  the 

year  ending  Sept.  SO,  1916. 

(Hade  by  Leonard  Tanner.] 


Datew 

Oaie 
belj^t. 

Dls- 
diarge. 

Date. 

bd^t. 

Dis- 
cbarge. 

Date. 

Oan 
beiSht. 

Dls- 

I>ee.S 

Fett. 
1.72 
1.48 

Sec.-/L 
60.0 
40.7 

Har.  16 

Fed. 
1.62 
1.60 

^-4i!:'3 

41.4 

June  27. ....    . 

FtO. 
1.20 
1.11 

**#o 

Ian.  3 

Apr.  6 

July  IS 

26.0 
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SURFACE   WATEB  SUPPLY,  1916,  PART  IX. 


Daily  discharge,  in  second-feet,  of  Muddu  River  at  Weiser  ranch,  near  Moapa,  Nev.,/or 
the  year  ending  Sept.  SO,  1916. 


Day. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

SI 
51 

SO 
51 
51 

51 

62 
52 
52 

51 

51 
51 
50 
50 
49 

48 
50 
50 
49 
49 

49 
50 
50 
49 
60 

50 
49 
47 
47 
47 
48 

50 
51 
60 
49 
49 

47 
48 
48 
46 

48 

47 

47 
46 
47 
47 

48 

48 
46 
46 
46 

47 

46 
46 

48 
48 
48 

46 
45 
44 
45 
45 

43 
44 
42 
42 
42 

44 
43 
42 
41 

41 
40 

41 
39 
41 
41 
42 

41 
40 
41 
40 
40 

38 
40 
39 
40 
39 

38 
38 
38 
41 
39 

39 
39 
42 
39 
."IS 

37 
37 
38 
36 
34 

36 
35 
35 
34 
34 

34 
35 
37 
37 
37 

35 
35 
36 
36 
38 

38 
38 
35 
35 
37 

38 
37 
37 
39 
41 

41 
43 
42 
40 
39 
40 

39 
35 
35 
35 
36 

35 
35 
35 
33 
32 

30 
29 
31 
31 
31 

31 
30 
30 
36 
37 

36 
34 

i!> 
34 
34 

:i3 
31 
29 
30 
32 

33 
3.5 
34 
32 
31 

31 
31 
31 
31 
33 

31 
31 
28 
28 
30 

30 
31 
31 
31 
31 

31 
33 
34 
33 
35 

35 
36 
44 
47 
42 
37 

38 
36 
36 
49 
.53 

44 
41 
41 
37 
37 

42 
40 
42 
38 
38 

38 
38 
38 
34 
31 

32 
36 
37 

37 
3S 

38 
38 
39 
39 
38 
37 

36 

2...                         

37 

3 

33 

4...  . 

36 

S 

30 

6., 

36 

7     

35 

8 

38 

g 

36 

10 

36 

11 

34 

12 

35 

13. .. 

36 

14 

36 

15 



36 

16 

34 

17 

51 
51 
50 
50 

50 
50 
50 
61 
61 

50 
50 
50 
50 
51 


.'.'.'.'.'.'. 

50 
50 

60 
49 

50 
52 
.« 
52 
50 

49 
49 
49 
47 

35 

18 

36 

19.  . 

38 

20 

37 

21 

36 

22 

37 

23 

38 

24 

38 

25 

41 

26. ..                         ...  . 

39 

27 

28..          .                  

35 
34 

29 

30 

34 
33 

31 

50 

Non.— Discharge  estimated  by  comparison  with  records  o(  flow  (or  station  at  the  jniiiipliig  plant  as 
follows:  Jan.  12-30  and  Feb.  1-16,  49  socond-Ieet, 

Monthly  discharge  of  Mvddy  River  at  Weiser  ranch,  near  Moapa,  Nev.,for  the  year  ending 

Sept.  30,  1916. 


Month. 

Discharge  ia  second-feet. 

Run-ofl 
(total  in 
acre-feet). 

Ma.\imum. 

Minimum. 

Mean. 

November  17-30         .      .             ...             .      . 

51 
52 

50 
47 

60.4 
49.8 
48.8 
49.6 
44.9 
39.1 
37.2 
33.1 
33.3 
38.6 
36.1 

1.400 

3,060 

Januarv 

8,000 

FphniftVy ... 

2,850 
2,760 

Marfih     .  .  ,  . 

48 
42 
43 
39 
47 
53 
41 

40 
34 
34 
29 
28 
31 
33 

Aorll 

2.330 

May.;;;;:::::;::::;::;:;::::;::::::;;;:;;;::;:;;::;:::::: 

2,290 
1.970 

June 

July .... 

2.050 

2,370 

September 

2.150 

The  period 

26,200 

1 
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XTTSST  aiVSK  BZAS  ST.  THOMAS,  HZV. 

LiOOATiCN. — In  sec.  13,  T.  17  S.,  R.  68  E.,  about  a  quarter  of  a  mile  above  the  con 
fluence  of  Muddy  River  with  the  Virgin,  and  1}  miles  below  St.  Thomas,  Clark 
County. 

Drainaoe  A.BBA. — ^3,980  square  miles. 

Rbcobds  availablb. — ^May  23, 1913,  to  September  30, 1916. 

Gaob. — ^Vertical  staff  on  right  bank  about  a  quarter  of  a  mile  above  the  moath  of  the 
stream;  read  by  J.  H.  Foxley.  Installed  March  15,  1914,  to  replace  the  gage 
washed  out  on  February  22,  1914.  The  gage  used  May  23,  1913,  to  February 
22, 1914,  was  a  vertical  staff  half  a  mile  upstream  from  the  present  site. 

Discharge  mkabxtrements. — ^Made  by  wading. 

Channel  and  control. — Stream  bed  of  clay  and  mud;  shifting;  channel  mate- 
rially changed  by  floods. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  8.7  feet  at  5  p.  m. 
January  20  (discharge  estimated  very  roughly  at  1,700  second-feet);  itiinimtim 
discharge  practically  zero  La  September. 

1913-1916:  Maximum  discharge  occurred  about  6  a.  m.  February  22,  1914, 
estimated  later  by  Leonard  Tanner,  Water  Commissioner,  using  Eutter's  formula, 
to  have  been  about  6,500  second-feet;  water  standing  in  pools  June  1  and  2,  and 
August  11,  12,  19,  21,  and  30,  1913. 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — Station  is  below  all  diversions.  At  times  a  small  amount  of  seepage 
water  from  the  St.  Thomas  district  is  returned  to  the  river  below  the  station. 

Reoclation  . — None . 

Accuracy. — Stage-dlachaige  relation  not  permanent.  Rating  curves  poorly  defined. 
Gage  read  to  hundredths  once  daily.  Discharge  determined  by  shifting-control 
method.    Records  poor. 

Diieharge  mearurement*  of  ifuddy  River  near  St.  Thtmas,  Ncv.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

belSTt. 

Dis- 
charge. 

Dec  IS 

T/Wfmrd  TnTiTiflr 

Fat. 
S.55 
4.20 
4.96 

See.-/t. 
34.9 

Apr.    t 

SqX.  3 

li.W.  Jordan 

1.39 

T^ir(f][ifml  Tftnnor 

S.03 

Monthly  discharge  of  Muddy  River  near  St.  Thomeu, 

SO,  1916. 


Nev.,  far  the  year  ending  Sept. 


MoDtb. 

Dlscbarge  In  second-feet. 

Run-ofl 

(t^tal  In 

acre-feet). 

Uaximum. 

rW  lH  lym^Tw  ^ 

Mean. 

December  16-31 

35 
350 

94 
266 
7.3 
7.9 
2.2 

74 

80 

10 

32 

27 
3.1 
4.1 
.9 
.5 
.6 
.6 
.2 
.1 

34.1 

77.2 

61.6 

20.  S 

2.44 

.  2.74 

"     .933 

9.58 

12.7 

2.48 

1,080 

Jnnoary   .         

4,750 

3,540 

M*iTh  / 

1,260 

ApriL 

145 

i^.... ; : 

168 

jimf.,.              

55.  S 

Jnly 

589 

Angnst. 

September 

781 
148 

Theperlod.                                                   .... 

12,500 
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SUBFACB  WATER  StTPPLT,  19i«,  PABT  EC 


OII.A  SIVBB  BASIN. 

anA  Bim  at  svtbbib,  asb. 

Location. — In  sec.  3,  T.  6  S.,  R.  30  E.,  about  1,500  feet  above  Arizona  &  New  Mezioo 
Kailroad  bridge  at  Guthrie,  Gteenlee  County,  and  about  8  milee  above  junction 
of  Gila  and  San  Francisco  riven. 

Drain ajQb  area. — Not  measured. 

BscoBsa  AVAJLABLX. — ^NovembeT  6, 1910,  to  September  30, 1916. 

Gaos. — Stevens  «ater«tage  recorder  on  left  bank  about  1,500  feet  above  railroad 
bridge,  installed  May  16, 1914,  at  datum  different  from  that  of  inclined  staff  gage 
on  right  bank  about  500  feet  above  railroad  bridge,  which  was  used  prior  to  that 
date. 

DiscBAHOs  MEASURKMXNTs. — Made  from  cable  1,000  feet  below  gage,  or  by  wading. 

Channcl  and  control. — Sand  and  gravel;  shifting  at  high  stages.  Semipeimanent 
control  at  low  stages. 

Extremes  of  discharoe. — Maximum  stage  during  year  from  water-stage  recorder, 
10.2  feet  at  9  p.  m.  January  18  (discbarge  determined  from  extension  of  rating 
curve  7,600  second-feet);  minimum  discharge  36  '  aecond-feet  June  28  to  July  7. 
1910-1916:  Maximum  stage  from  water-stage  recorder  11.4  feet  at  7  p.  m. 
December  20,  1914  (dischatge  determined  from  extension  of  rating  curve  16,500 
second-feet);  minimnTn  discharge  18  second-feet  May  21, 1914. 

Diversions. — Sufficient  water  to  irrigate  about  7,000  acres  of  land  is  diverted  from 
stream  above  station. 

AccuRACT. — Stage-discharge  relation  not  permanent  because  of  shifting  control. 
Nineteen  discharge  measuiements  made  during  the  year,  together  with  several 
made  before  October  1, 1915,  and  after  September  30, 1916,  were  used  to  construct 
fating  curves  applicable  as  follows:  October  1  to  November  6,  fairly  well  defined; 

November  7-14,  poorly  defined;  December  11  to  February  2,  fairly  well  defined  below 
2,300  second-feet;  February  2  to  March  24,  fairly  well  defined;  ilarch  25  to  April  7, 
fairly  well  defined;  April  8  to  July  10  and  July  19  to  August  11,  well  defined; 
August  12  to  September  30,  fairly  well  defined  between  500  and  900  second-feet. 
Operation  of  the  water-stage  recorder  was  satisfactory  throughout  the  year  except 
for  short  periods  as  indicated  in  the  footnote  to  the  daily-discharge  table.  Daily 
dischatge  ascertained  by  applying  to  the  rating  table  daily  gage  height  determined 
by  inspecting  gage-height  graph  or,  for  days  of  considerable  fluctuation,  by  averag- 
ing hourly  gage  heights  except  for  period  of  shiftitig  control,  when  the  shifting- 
control  method  was  used.  Records  obtained  by  use  of  rating  tables,  fair;  others 
roughly  approximate. 

Discharge  meamremmU  of  Gila  River  at  Gutime,  Ariz.,  during  the  year  ending  Sept.  SO, 

1916. 


Date. 

Madeby- 

hei«la. 

Dls- 
obarge. 

Date. 

Hade  by— 

Oaiw 
height. 

DIa. 

charge. 

Oct.  19 

1» 
Nov.  18 

18 
Deo.  10 

10 
Feb.    3 

3 

J.  B  Spiegel 

Fut. 
1.05 
1.98 
2.10 
2.10 
2.1S 
2.18 
4.47 
4.44 
4.28 
4.28 

78 
111 
121 
113 

no 

1,200 
1,190 
1,120 
1,080 

Apr.    8 

June  11 

11 

July  13 

13 

19 

18 

Sept.    7 

J.  B.  SpieRel 

Art. 
3.54 
3.84 
1.80 
1.80 
1.82 
1.82 
2.98 
2.90 
S.74 
8.78 

"1k, 

do 

do 

do 

do 

do...... 

do 

.  do      

do 

do 

do 

do 

do 

Ellaworthand  Sidegel. . 
do 

538 
54 
61 
83 
7S 
313 
274 

Mar.    7 
0 

do 

do 

J.B.Spiegel 

533 

do 

SM 

"^0  gage  reoord  July  8-13.    DiBcharge  may  have  been  slightly  less  for  a  day  or  two  dozing  tbat  period. 
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DaOjf  diitharge,  in  teeond-feet,  o/GUa  River  at  Gtiihrie,  Ariz.,  jor  the  year  ending  Sept.  SO, 

1916. 


Day. 


Oct. 


Nov.     Deo. 


Jan. 


Feb. 


Vm. 


Xpt. 


Vaj. 


Jium. 


July. 


Aug.     S«pt. 


1. 
2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
U. 

M. 
17. 

18. 
19. 

ao. 
a. 

23. 
23. 
34. 
23. 

n. 

21. 
28. 
29. 
30. 
31. 


110 
105 
103 
98 
S6 


73 
72 
72 
72 
75 

77 
167 
130 
140 
144 

143 
13< 

134 
126 
130 

125 
126 
126 
125 
120 

120 
113 
115 
114 
113 

110 
113 
117 
U9 
119 


118 
118 
117 
117 
118 

118 
118 
118 
114 

lis 

113 
113 
113 
113 
113 

113 
113 
115 

lis 

113 

113 
110 
108 
107 
105 


100 


100 


105 


120 


3,650 
5,380 
6,310 

4,130 
2,550 
1,790 
1,540 
1,460 

1,620 
1,200 
1,560 
3,870 
3,770 
2,260 


[1,800 

1,200 

1,070 

973 

884 
836 
838 
884 
1,000 

1,100 
1,100 
1,200 
1,280 
1,340 

1,170 
1,100 
1,040 
1,000 
973 

912 

913 

1,000 

1,040 

973 

943 

913 

973 

1,170 


1,240 
1,240 
1,170 
1,170 
1,200 

1,170 
1,170 
1,170 
1,070 
1,040 

1,040 
1,140 
1,170 
1,140 
1,140 

1,070 

1,000 

912 

884 

856 

828 

828 

856 

1,070 

1,350 

1,270 
1,310 
1,270 
1,240 
1,160 
1,060 


987 
888 
798 
743 
665 

643 
573 
522 
487 
479 

458 

434 

418 
410 
403 


351 
327 
810 

301 
310 
320 
320 
317 

327 
317 
317 
327 
334 


399 
644 
500 
667 
487 

438 
423 
408 
392 

sn 

362 
337 
327 
304 


285 
279 
256 
236 
222 

214 
204 
191 
172 
148 

134 
125 
117 
113 
107 
102 


36 


38 


lOO 


78 
77 
74 

76 

}  100 

'^  3S5 
236 

201 
173 
159 
ISO 
131 

104 

96 
99 
90 
168 
196 


146 
157 
250 
222 
236 

214 
184 
177 
170 
172 

844 

1,180 
618 
663 
374 

366 
359 
352 


330 
827 
323 
496 
496 

418 
715 
610 
586 
1,260 
1,0S0 


830 

715 
663 
475 
393 

355 

640 

950 

1,150 

830 

663 

455 
413 
366 
341 

297 
272 
284 
281 
260 

237 
215 
199 
187 
182 

176 
160 
153 
138 
128 


NoTC.— Oage  h«Ight  not  recorded  Deo.  26  to  Jan.  6,  Jan.  7-17,  Feb.  1, 2,  dlacbarn  estimated;  Hay  7-10, 
discharge  interpoisud.  Discharge  July  8-12, 17, 18,  estimated  by  comparison  with  records  of  llow  at  other 
siaUoos.  Gage  heights  used  to  determine  duchiarge  Aug.  16-33  corrected  beoanse  o{  silt  in  well;  possibly 
somewhst  in  error. 

llonlMy  ditdutrge  of  Gila  River  at  Guthrie,  Aril.,  for  the  year  ending  Sept.  SO,  1916. 


Mcotb. 


Disdiarge  in  second^feet. 


MaTlmiim. 


TLflfilmiitn, 


Mean. 


Runoff 

(total  in 

acre-feet). 


October 

November . 
December.. 

January 

February.. 
Maicb 

i^::::::: 

June 

July 

August 

Se^embar. 


110 

167 

118 

6,310 


1,350 

987 

590 

98 

355 

1,280 

1,150 


301 
102 
36 


146 
128 


84.0 

115 

111 
1,350 
1,060 
1,100 

462 

295 
55.3 

110 

429 

404 


6,160 
6,840 
6,820 
83,000 
61,000 
67,600 
27,600 
18,100 
3,200 
6,760 
26,400 
34,000 


The  year.. 


6,310 


464 


336,000 


Note.— See  footnote  to  daily-discharge  table. 
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STJBFACE  WATER  StTPPLT,  1916,  PART  IX. 


OILA  BIVZS  HXAR  SOI/mOXTOXE,  ABIZ. 

Location. — In  sec.  31,  T.  6  S.,  R.  28  E.,  about  a  mile  below  intake  of  Brown  canal 
and  about  10  milee  above  Sokmonville,  Graham  County. 

Drainage  area. — Not  measured. 

Records  atahable. — ^April  21,  1914,  to  Septemba  30, 1916. 

Gage. — Stevens  water-stage  recorder  on  left  bank,  directly  opposite  J.  W.  Earven's 
ranch.  Guiley  water-stage  recorder  at  same  site  and.  datum  used  from  February 
29  to  August  4,  1916. 

Discharge  meastrements. — ^Made  from  table  just  below  gage  or  by  wading  near  gage. 

Channel  and  control. — Sand  and  fine  eilt.  Control  at  low  stages  formed  by  rapids 
below  the  gage;  shifts  somewhat  at  all  stages. 

Extremes  op  discharge. — Maximum  stage  during  the  year,  from  flood  marks  on 
gage  well,  14  feet  about  5  p.  m.  January  19  (discharge,  determined  from  exten- 
sion of  rating  curve,  100,000  second);  minimum  stage,  zero  on  gage  June  21-28 
(discharge  110  second-feet). 

1914-1916:  Maximum  stage  and  discharge  January  19,  1916;  minimum  stage, 
from  water-stage  recorder,  0.56  foot  on  June  29,  1914  (discharge  64  second-feet). 

Diversions. — ^Brown  canal,  which  heads  about  a  mile  above  station,  is  used  to  irri- 
gate a  few  hundred  acres  on  the  north  side  of  the  river.  About  7,000  acres  are 
irrigated  from  this  stream  above  the  station  at  Guthrie. 

AccaRACT. — Stage-dischaige  relation  not  permanent;  numerous  dischaige  measure- 
ments are  necessary  to  define  rating  curves.  Twenty-seven  measuremoits  were 
made  during  the  year.  These  measurements,  together  with  several  made  before 
October  1,  1915,  and  after  September  30,  1916,  were  used  to  construct  rating 
curves  applicable  as  follows:  October  1  to  January  16,  fairly  well  defined  below 
500  second-feet;  January  17  to  February  1  and  May  18  to  August  11,  fairly  well 
defined  below  10,000  second-feet  (extension  of  rating  curve  above  10,000  second- 
feet  based  largely  on  arearslope  method  and  is  roughly  approximate);  during  the 
remainder  of  year  the  discharge  was  aec«1ained  dther  from  poorly  defined  rating 
curves  or  by  indirect  method  for  shifting  control.  The  operation  of  the  water- 
stage  recorder  was  satisfactory  throughout  the  year  except  for  periods  as  indi- 
cated in  the  footnote  to  the  daily-discharge  table.  Daily  dischaige  for  periods 
during  which  rating  tables  were  applicable  was  ascertained  by  applying  to  the 
rating  table  daily  gage  heights  determined  by  inspecting  gage-height  graph  or, 
for  days  of  considerable  fluctuation,  by  averaging  hourly  gage  heights.  Records 
fair  October  1  to  February  1  and  May  18  to  August  11  for  discharge  below  10,000 
second-feet,  except  for  days  of  missing  gage  heights  as  indicated  in  footnote  to 
daily-discharge  table;  other  records  poor. 

Discharge  meaturementi  of  Gila  River  nettr  Solorrumville,  Ariz.,  dwring  the  year  ending 

Sept.  SO,  1916. 


Date. 


Oct. 
Nov. 


Dec. 
Jan. 


Feb. 
Mar. 


Made  by— 


12    J.B.Spiegel 

12   do 

22   do. 

22  1 do. 


Jacob  and  S; 
J.  B.  Spiegel 

do 

do 

do 

do 

do 

do 

do 

do 


Oaee 

Dis- 

height. 

charge. 

Fttt. 

a«.-fi. 

0.70 

170 

.70 

173 

.84 

199 

.84 

208 

.83 

211 

4.00 

a  17, 400 

3.15 

9,170 

2.28 

5,840 

1.60 

1,860 

1.S0 

1,940 

1.90 

2,700 

1.90 

2,fl80 

1.95 

2,980 

1.98 

2,940 

Date. 


Hade  by- 


Mar.  31  '  J.  B.  Spiegel 

Apr.  14   do , 

May    3   do 

3   do 

18   do 

IS   do 

July  11    do 

21    Ellsworth  and  Spiegel. 

21  ' do 

Aug.   5  I  J.  B.  Spiegel 

S  ' do 

Sept.  11  do 

11  I do 


0«fe 
he^t. 


Fat. 

1.77 

.96 

.97 

.96 

.68 

.68 

.36 

.60 

.60 

.42 

.42 

1.08 

1.02 


Dis- 
charge. 


See. 


K.-n. 

2,700 

1,290 

1,400 

1,300 

4«0 

455 

287 

3W 

401 

323 

344 

1,400 

1,430 


a  Sorboe  velocity  observed  for  about  one-half  the  discharge  and  coefficient  at  0.90  used  to  ledooe  to  mem 
vdodty.   Deptbs  uncertain  because  of  high  velocities. 
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DaUif  dUehargt,  in  leoond-feet,  of  Gila  River  near  SolomonvHU,  Arig.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Dee. 


Jan. 


Feb. 


ICar. 


Apr. 


Uay. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 

4. 
3. 

*. 
7. 
R. 
». 
10. 

u. 

12. 
13. 
M. 
U. 

18. 
17. 
IH. 
19. 
2D. 

21. 
33. 
S 
24. 
2S. 

2B 
27 
28 
2>. 
» 
31 


327 
243 
227 
3U 
202 

190 
181 

176 

m 

176 

173 
170 
166 
1«S 
168 

160 
128 
166 
181 
181 

181 
181 
184 
184 
184 

184 
178 
170 
173 
170 
170 


170 
170 
165 
165 
176 

190 
262 
267 
348 
234 

237 
223 
223 
216 
216 

216 
216 
216 
216 
212 

313 
212 
212 
313 
220 

220 
320 
316 
313 
312 


209 
209 
209 

212 
230 

234 
230 
227 
323 
220 

216 
209 
213 
316 
223 

234 
248 
243 
234 
230 

327 
227 
223 
216 
216 


234 


243 
248 


291 
280 
267 
234 


252 

280 
297 
319 

700 
532 
405 
370 
336 

1,120 
22,100 
40,800 
73,600 
46,800 

16,400 
9,300 
5,650 
4,640 
5,030 

11,700 
11,400 
12,300 
22,100 
16,100 
9,600 


6,  SCO 
4,300 
3,600 
2,940 
2,420 

2,260 
1,960 
3,320 
3,000 
3,480 

3,600 
4,100 
4,700 
4,600 
4,250 

3,700 
3,320 
3,320 
3,270 
3,000 

2,880 
3,600 
3,690 
3,270 
2,840 

2,560 
2,940 
3,600 
3,760 


2,780 
2,620 
2,460 
2,460 

2,940 
3,280 
3,260 
3,260 
2,940 

2,620 
2,160 
1,800 
1,580 
1,460 

1,460 
1,580 
2,940 
4,750 
4,900 

4,600 
4,250 
4,250 
3,760 
3,270 
2,780 


2,320 
1,900 
1,M0 
1,570 
1,470 

1,300 
1,280 
1.130 
1,180 
1,160 

1,140 
1,140 
1,260 
1,300 
1,230 

1,190 
1,190 
1,180 
1,180 
1,170 

1,170 
1,160 
1,160 
1,150 
1,150 

1,040 
1,040 
1,100 
1,040 
1,130 


1,130 
1,490 
1,400 
1,230 
1,110 

940 
910 
883 
856 

760 

760 
090 
650 
610 
517 


486 
458 
441 
424 


390 
376 
320 

320 
308 
296 
290 
278 
266 


266 
260 
255 
249 
344 

238 
232 
232 
227 
222 

216 
214 
212 
210 
196 

180 
165 
1.V) 
137 
124 

110 
110 
110 
110 
110 

110 
110 
110 
116 
123 


129 
136 
142 
149 
155 

ISS 
156 
165 
180 
260 

280 

290 
355 

308 


249 
232 
320 
416 

407 

390 
376 
348 
341 
341 

334 
334 
334 
334 

496 
739 


570 
511 
452 
393 
334 

376 
SOS 
296 
244 
205 

432 
2,230 
2.060 
2,000 
1,740 

1,770 
1,740 
1,670 
1,620 
1,550 

1,530 
1,530 
1,550 
1,510 
1,400 

1,300 
2,000 
1,760 
1,530 
3,720 
2,370 


1,900 

1,440 

1,080 

804 


866 
1,060 
1,360 
2,460 
2,740 

1,620 

1,060 

916 

775 

674 

660 
610 
660 
600 
560 

470 
440 
430 
360 
320 

306 
292 

278 
264 
260 


Note. — Uean  dally  gaze  heights  Jan.  1.1-20  estimated  from  high-water  marks  observed  by  persons 
residing  in  the  locality  and  trom  comparlsco  with  records  obtained  at  ot  her  stations;  gage  heights  Jan.  28 
to  Feb.  6  from  daily  reading  of  staff  gage.  Oage  heights  not  recorded  Mar.  1-6;  dischuge  estimated,  (ram 
studv  of  records  obtained  A  other  stations  on  the  Oila,  at  3,000  second-feet.  Oage  heioits  either  missing 
or  unreliable,  dlschaiige  Interpolated,  (or  the  (ollowlng  days:  Mar.  29,  Apr.  8,  17-24^  May  8, 9,  June  2, 3, 
12;  13,  29,  30,  July  1-4,  Aug.  2-4,  28,  Sept.  26-30. 


Monthly  ditcharge  of  Oila  River  near  SoUmumvUle,  Ariz. ,  for  the  year  ending  Sept.  SO,  1916. 


Run-off 
(total  in 
acre-ieet). 

MftxlnuinL 

Minimum. 

Mean. 

257 

262 

248 

73,600 

6  580 

4,900 

2,320 

1490 

266 

739 

3,720 

2,740 

158 

165 

209 

230 

1,960 

1,460 

1,040 

266 

110 

129 

205 

250 

183 

212 

225 

10,100 

3,440 

2,970 

1,280 

642 

178 

294 

1,310 

867 

11,300 

12,600 

Ofiomibfr 

13,800 

January 

621,000 

198,000 

Miwh ,,',.... 

183,000 

April 

76,200 

mK.;::,::.: 

39,500 

10  600 

July 

18,100 

80  600 

fleptembPT  J 

51,600 

73,600 

no 

1,810 

1,320,000 

NOTK^-See  footnote  to  daily-dlaobarge  table. 
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aajL  BIVEX  HXAS  8A>  CASLOS.  AXB. 

LocAnoN. — One  mile  above  dam  site  in  box  canyon  on  San  Carlos  Indian  ReservAtion, 
and  about  6  miles  beloir  San  Carlos  Indian  Agency,  Gila  County. 

Dbaxnaoe  arba. — Not  measured. 

Rbcords  available. — April  29,  1914,  to  September  30, 1916,  at  present  site;  1899  to 
1905  at  a  point  half  a  mile  south  of  the  Indian  Agency  at  San  Carlos  and  below 
San  Carlos  Creek;  August  17, 1910,  to  February  5, 1911,  at  a  point  just  below  the 
Arizona  Eastern  Railroad  bridge  and  half  a  mile  above  San  Cailoe  Creek. 

Gaoe. — Stevens  water-stage  recorder  bolted  to  ledge  on  left  bank.  Gage  was  over- 
topped by  flood  of  January  20, 1916,  and  put  in  operation  again  March  4, 1916. 

DiacRAROB  MKASUKEMKNT8. — Made  from  ctJble  about  half  a  mile  above  gage  or  by 
wading  near  gage.  Cable  destroyed  by  flood  of  January  20, 1916,  and  not  replaced 
during  the  year. 

Channel  and  control. — Bed  composed  of  sand,  gmvel,  and  boulders.  A  semi- 
permanent control  is  formed  by  rapids  over  heavy  boulders  just  below  gage. 
Control  shifts  somewhat  because  of  sand  filling  in  and  washing  out  from  crevices 
between  the  boulders. 

EzTBUfKS  OF  DISCHARGE. — MaTimiim  gtage  during  year  from  hi^water  marks  25.5 
feet,  Jamuuy  20,  1916  (discharge  from  extension  of  rating  curve  92,000  second- 
feet)  ;  minimum  stage,  from  water-stage  recorder,  0.45  feet  July  7  and  8  (diachatge, 
12eecond-feet). 

1914-1916:  Maximum  stage  and  discbaige  January  20,  1916;  minimum  stage, 
0.15  foot  July  1, 1914  (discharge,  1  second-foot). 

DrvBRSiONS. — ^Water  to  irrigate  about  30,000  acres  is  diverted  from  river  in  the  valley 
juKt  above  station.  At  times  this  diversion  reduces  flow  at  station  practically  to 
aero. 

Accuracy. — Stage-discharge  relation  not  permanent.  Twenty-one  measurements 
made  during  the  year,  together  with  a  few  made  before  October  1, 1915,  and  after 
September  30, 1916,  were  used  to  construct  a  rating  curve  fairly  well  defined  below 
15,000  second-feet,  applicable  November  20  to  May  25  and  August  1-24;  oUier 
rating  curves  poorly  defined.  Daily  discharge  ascertained  by  shifting-control 
method  or  by  applying  to  rating  table  daily  gage  height  obtained  from  recorder 
graph  or,  during  period  January  16  to  March  3,  from  one  reading  on  staS  gage  to 
tenths  on  each  of  the  following  days:  January  31,  February  2,4,6,  8, 13,  21 ,  and  24, 
Records  iaii  except  thoee  for  days  on  which  discharge  exceeded  15,000  second-feet 
or  those  obtained  by  shifting-control  method  or  poorly  defined  rating  curves. 
Interpolated  determinations  (see  note  to  daily-discharge  table)  probably  nearly 
as  accurate  as  those  based  on  gage  readings,  as  study  of  weather  records  and 
records  of  flow  obtained  at  other  stations  indicates  that  changes  in  flow  were  fairly 
uniform. 

Diieharge  meamrements  ofOUa  River  near  San  Carlos,  Ariz.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

tfsdnby- 

Oaeo 
height. 

Pls- 
cbazge. 

Date. 

Uadeby- 

hel^t. 

Dla- 
ohaige. 

Oct.   16 

J.  B.Spiegel 

Ari. 

1.15 

1.15 

.92 

.92 

1.49 

1.49 

2.85 

2.85 

1.50 

1.50 

.45 

65 

63 

66 
153 
156 
526 
504 
183 
160 

U.5 

July  23 

22 

Aug.    2 

22 
23 

Sept.  13 
13 
28 
38 

Elbwortb  and  Spiegel. 

do 

J.B.Spiegel 

Ae(. 
1.64 
1.64 
3.08 
3.08 
2.23 
2.23 
8.89 
S.87 
1.60 
L60 

''■fm 

16 
Not.  19 

do 

do 

do 

Jacob  and  Spiegel 

do 

J.  B.  Spiegel 

175 
321 

19 

Dec.  13 

13 

Hay    8 

8 

25 

25 

July    7 

do 

do 

do 

do 

do 

do 

do 

319 

3«I 

351 

1,060 

do 

do 

do 

do 

958 
133 
138 
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DaUy  duiharye,  in  ueond-feet,  qf  Oila  River  near  San  Carlos,  Jfit.,Jbr  iht  ytar  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dbo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sq>t. 

1 

IM 

142 
120 
114 
108 

102 
W 

to 

84 
78 

72 

05 
06 
OS 

as 

«6 

61 
57 
SB 
49 

40 

41 
87 
33 
2B 

28 
2» 
38 
27 
27 
36 

26 
27 
37 
37 
28 

82 
75 
82 
82 
82 

82 

76 
89 
«B 
80 

85 

66 
66 
66 
60 

82 
86 
85 

86 
83 

82 
83 
113 
134 
134 

130 
130 
110 

"\» 
156 
181 

186 

204 
230 
250 
270 

278 
281 
281 
258 
258 

226 
250 
264 
287 
31B 
387 

417 
424 
436 
406 
406 

387 
463 
424 
413 
801 

1,050 
866 
816 
770 
723 

0,010 
6,420 
4,430 
3,430 
2,9S0 

2,650 
2.340 
2,140 
2,400 
2,860 

2,910 
8,170 
3,430 
8,380 
3,300 

3,230 
3,160 
8,090 
8,020 
2,960 

2,890 
2,970 
3,060 
3,140 

2,830 

2,660 
2,800 
2,600 
2,500 
2,380 

2,330 
2,440 
2,600 
2,680 
2,440 

2,330 
2,180 
2,050 
1,970 

's.iio' 

4,600 

4,070 
3,720 
3,430 
2,800 
2,650 

2,410 
2,270 
2,140 
2,000 
1,860 

1,720 
1,680 
1450 
1,310 
1,170 

1,080 
095 
916 
942 
942 

916 
794 
723 
700 
664 

624 
689 
668 
589 

689 

680 
688 
668 

533 
638 

656 
770 
988 
916 
704 

700 
698 
526 
621 
475 

444 

432 
506 
387 
876 

356 
349 
319 
293 
270 

347 
222 
202 
181 

180 

164 

148 
143 
136 
132 
127 

121 
118 
100 
101 
87 

83 
80 
10 
77 
74 

72 
70 
68 
86 
60 

80 
48 
43 
40 
85 

84 
31 
80 
31 
23 

33. 
30 
30 
19 
17 

16 
15 
14 
14 
13 

13 
13 
12 
14 
190 

87 
127 
110 
93 
93 

82 
67 
59 
50 
67 

V7 
173 
163 
150 
150 

165 
144 
133 
142 
135 
118 

359 
313 
287 
265 
272 

287 
212 
196 
175 
144 

156 

475 

1,770 

1,730 

1,730 

1,450 

1,110 

842 

731 

630 

509 

398 
378 
380 
668 

2,480 
1,270 
1,440 
1,160 
1,010 
1,730 

1,480 

J 

1,120 

S 

913 

4 

747 

{ 

868 

« 

858 

7 

747 

8 

1,080 

9 

1,410 
2,670 

10. 

11 

1,950 

12 

1,410 

13 

1,040 
794 

14 

B 

879 

M 

565 

IB. 

ao. 

n 

23 

24 

25 

28 

98 

139 

2> 

133 

10 

138 

a 

12,600 

Note. — Qage  heights  missing  or  unreliable,  discharge  interpolated  for  the  foUowlng  days:  Oct.  1, 3, 4-11, 
13-15, 17-24;  Feb.  1.  3,  6,  7, 9-12, 14-20,  22,  and  23;  April  1-9  and  Auk.  19-21.  Discharge  esUmated  trom 
Mudy  of  raoonls  of  flow  at  other  atauoos  and  weather  racordB,  as  follows:  Dec.  4-12, 200  aecond-feet;  Jan. 
16-30, 25,000  saooDd-feet;  Feb.  26-29, 2,900  aecond-feet;  Mar.  1-3, 3,700  second-feet;  Mar.  20-24, 2,500  second- 
feat;  8«pt.  17-37,  SOOaeociDd-feet.   See  'Accuracy"  in  station  description. 

MonlMy  discharge  of  GUa  River  near  San  Carlos,  Ariz.,  for  the  year  ending  Sept.  SO,  1916. 


Hfloth. 


Discharge  in  aeoond-iBet. 


MaTlmnm    Minimum,     Mean, 


Run-off 
(total  In 
acre-feet). 


October 

November. . 
Decomber.. 
Janaary.;.. 
FebmaiT.., 
March. 

i^:;::::: 

Jane 

July 

August 

September. 


164 
134 


28 

26 
130 
387 


2,410 

988 

121 

190 

1,770 

3,670 


633 
137 
17 
13 
144 
138 


66.7 
71.5 
222 
13,800 
3,290 
3,890 
1,080 
403 
57.8 
87.0 
788 
720 


4,100 

4,260 

13,800 

787,000 

188,000 

178,000 

64,300 

34,800 

3,410 

6,390 

48,600 

43,800 


The  year.. 


13 


1,880 


1,370,000 


Non.    Bee  fbotaote  to  datly-dladharge  table. 

GILA  BIVXB  AT  K>I.TIir,  ABB. 

Location. — ^In  see.  12,  T.  4  S.,  R.  13  E.,  about  hali  a  mile  below  the  mouth  of  Bimeal 
Creek,  1  mUe  below  Kelvin,^  Pinal  County,  and  26  miles  above  Florence,  Ariz. 
Dbaimagb  asxa.— Not  measured. 
Keoobx>8  avaHjAblk.— January  26,  1911  to  September  30,  1916. 

1  Bay  Jimotion  on  Arlnma  Eaatam  Batlnad. 
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SXTRFACE  WATER  SUPPLY,  1916,  PABT  H. 


Gaoe. — Stevens  water-atage  recorder  installed  June  15,  1914,  on  left  bank  about  half 
a  mile  above  the  origilial  gage  and  referred  to  new  datum.  The  original  gage, 
an  inclined  stafi  fastened  to  basalt  ledge  on  right  bonk  opposite  observer's  house, 
was  destroyed  by  the  flood  of  March  8,  1911,  and  replaced  by  painting  the  grad- 
iiations  on  the  ledge  a  few  feet  downstream.  November  23,  1911,  an  inclined 
staff  for  low  water  was  fastened  to  the  rock  at  the  same  location  as  first  gage  and 
on  September  20,  1912,  an  auxiliary  vertical  staff  for  low  water  was  installed  on 
left  \MDk  opposite  the  inclined  section.  All  gages  previous  to  that  now  used 
referred  to  same  datum. 

Discharge  measurements. — ^Made  from  suspension  footbridge  about  1)  miles  above 
gage,  or  by  wading  near  gage. 

CeunnEl  and  control. — Shifting  sand.    Semi-permanent  control  at  new  site. 

Extremes  of  discelaroe. — Maximum  stage  during  year,  from  flood  marks  on  gage 
well  19.5  feet  about  noon  January  20  (discharge,  determined  from  extension  of 
rating  curve,  93,000  second-feet);  minimum  stage,  from  water-stage  recorder, 
1.76  feet,  July  7  (discharge  29  second-feet). 

1911-1916:  Maximum  discharge  January  20,  1916;  no  flow  June  29  to  July 
11,  1913. 

Diversions. — ^About  30,000  acres  are  irrigated  from  Gila  River  between  this  station 
and  Guthrie  and  about  7,000  acres  above  Guthrie. 

AccnRACT. — Stage-discharge  relation  not  permanent.  From  the  42  discharge  meas- 
urements made  during  the  year,  together  with  several  measurements  made 
before  October  1,  1915,  and  after  September  30,  1916,  rating  curves  have  been 
constructed  applicable  as  follows:  October  1  to  January  15,  well  defined;  January 
16  to  April  20)  fairly  well  defined  below  30,000  second-feet;  May  1-14  and  August 
5  to  September  7,  well  defined;  September  12-30,  &irly  well  defined.  Operation 
of  water-stage  recorder  satisfactory  throughout  year  except  for  short  periods 
indicated  in  footnote  to  daily-discharge  table.  Daily  discharge  ascertained  by 
applying  to  rating  table  daily  gage  height  obtained  by  inspecting  gage-height 
graph,  or  for  days  of  considerable  fluctuation,  by  averaging  hourly  gage  heights, 
except  for  periods  for  which  shifting  control  method  was  used.  Records  obtained 
by  use  of  rating  tables  good  except  those  for  high  water  of  January,  which  are 
roughly  approximate;  other  records  iaii. 

Discharge  meaturemenU  of  Gila  River  at  Kelvin,  Ariz.,  during  the  year  ending  Sept 

SO,  1916. 


Date. 


Made  by— 


Oct. 


Feb. 


5 

13 

2» 

2» 

Nov.  27 

37 

Jan.   12 

12 

25 

1 

2 

2 

3 

S 

3 

4 

4 

6 

6 

34 

24 


Jacob  and  Horton. . 
Jacob,  Jackson  and  Ball 
3.  B.  SpiceeL 

do 

do 


....do 

do 

....do 

Anderson  and  Adams. 

M.  D.  Anderson 

do. 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


Oace 
height. 


fitt. 
2.03 
1.83 
1.80 
1.80 
1.89 
1.89 
2.60 
2.65 
6.87 
6.05 
6.42 
6.35 
4.85 
4.82 
4.72 
4.47 
4.45 
4.17 
4.15 
4.08 
4.07 


Dis- 
cbarge. 


aK.-jt. 

185 
97 
68 
72 

119 

lie 

810 
932 
7,500 
7,220 
6,4b0 
6,390 
4,100 
4,020 
3,770 
3,290 
3,250 
2,900 
2,830 
2,860 
2,770 


Date. 


Uar.  27 

27 

Apr.20< 

20I1 

Uar     1 

14 

14 

14 

14 

June  27 

27 

July  14 

Aug.    4 

6 

7 

7 

8 

8i 

Sc 

9/ 

25/ 


Sept. 


Made  by— 


If.  D.  Andetsco. 

....do 

J.  B.  Spiegel... 

do 

If.  D.  Andarsco. 

W.  Adams 

....do 

If.  D.  Anderson. 

do 

do 

....do 

EUswortb  andAndersao 
do 


do 

C.  E.  EUsworth.. 

do 

do 

....do 

do 

do 

U.  D.  Andenon.. 


Gage 
height. 


Tttt. 
4.30 
4.30 
190 
188 
178 
2.63 
Z65 
2.63 
X66 
1.86 
1.86 
2.31 
2.48 
2.60 
3.00 
3.01 
2.83 
3.35 

«.00 
4.06 
116 


Dis- 
charge. 


ate.-ft. 

3,450 

3,410 

877 

826 

SM 

426 

446 

443 

400 

68 

67 

220 

288 

307 

973 


1,180 
<7,S60 
3,210 

an 


Note.— Ifeasuiements  Jan.  25  to  Uar.  27  made  from  railroad  bridge  2  miles  lielow  gage. 

a  Ueesured  above  Ulneral  Creeic;  dlsdiaige  of  Ulneral  Creelc,  25.2  second-feet,  measured  and  added. 

»  Ueesured  above  Ulnerai  Creole;  dlschaige  of  Ulneral  Creek,  25  seoond-ieet,  estimated  and  added. 

c  Ueesured  above  Ulneral  Creek;  discharge  of  Ulneral  Creek,  100  seoond-feet,  estimated  and  added. 

*  Ueon  gage  height  doubtful  because  of  rapidly  ctianglng  .st^. 

<  Surfiwe  velocity  observed;  ooefflclent  of  0.90  used  to  reduce  to  mean  vek>city. 

/  ifeasured  above  Uisetal  Creek;  discharge  of  Uineral  Creek,  40  second-feet,  estimated  and  added. 
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JkHg  di$i3utrge,  in  tecond-feet,  of  Gila  River  at  Kelvin,  Ark.,  for  the  year  ending  Sept. 

SO,  1916. 


Dty. 


Oct. 


Nov. 


Deo. 


Jan. 


FeK 


Mar. 


Apr. 


Hay. 


June. 


JnJy. 


Aug. 


8ept. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
%. 
9. 
10. 

11. 
U. 
U. 
U. 
li. 

16. 
17. 
H. 
19. 
30. 

a. 

22. 
21. 
24. 

25.. 

IS.. 

r.. 
».. 
».. 
».. 
n.. 


381 
318 
283 
3S8 
2S1 

178 
178 
178 
Its 
1S3 

122 
M 
M 

as 

lOS 

111 

108 

«s 

M 

so 

85 
74 
71 
7X 
«7 

88 
66 

74 
74 
74 
74 


74 
74 
74 
74 
74 

127 
172 
172 
178 

in 

172 
1S9 
148 
127 
111 

111 
122 
122 
127 

m 

148 

150 
172 
US 
133 

133 
127 
127 
206 


908 

178 
185 

214 
2>3 

352 
373 
326 
309 
300 

300 

401 
401 
401 
421 

411 
411 
401 
440 
401 

881 
881 

381 
373 
353 

852 
372 
381 
301 
401 
472 


980 
830 
637 
761 
699 

637 
562 

662 

506 

1,060 

1,290 
830 
781 
692 

1,210 

4,000 
17,300 
25,800 
42,200 
76,300 


7,030 

8,200 
13,100 
18,100 
23,900 
16,800 
12,300 


8,300 
5,820 
4,480 
3,540 
3,920 

2,620 
2,320 
3,330 
2,230 
2,520 

2,720 
3,720 
3,930 
3,230 
3,320 

3,120 
3,730 
2,620 
2,520 
2,430 

2,520 
2,430 
2,530 
2,820 
2,720 

2,520 
2,330 
2,420 
2,920 


8,760 
6,130 
8,540 
2,920 
2,460 

2,820 
2,320 
3,320 
2,320 
2,320 

2,140 
2,230 
2,820 
2,420 
2,420 

2,330 
2,140 
2,0S0 
1,820 
1,780 

1,780 
1,960 
2,720 
4,440 
4,330 

3,880 
3,230 
2,930 
3,820 
2,530 
2,140 


1,960 
1,870 
1,650 
1,630 
1,400 

1,370 
1,300 
1,300 
1,230 
1,120 

1,150 
1,220 
1,120 
1,110 
1,160 

1,130 

1,030 

950 

864 

878 

860 
850 
850 
820 
836 

770 
795 
780 
TOO 


606 
735 
876 
915 
915 

788 


560 
550 


494 
442 

411 


390 
362 
362 
334 

316 

816 
297 
258 
350 
345 

240 
230 
230 
210 
190 
180 


180 
170 
165 
160 
166 

160 
146 
140 
136 
130 

US 
120 
115 
110 
105 

100 
96 
90 
85 

80 

76 
70 
70 
65 
66 

60 


47 
S9 
34 
84 
84 

32 
29 
34 
53 
183 

818 
228 
360 
269 
200 

207 
194 
169 
344 
259 

810 
845 

375 
825 
273 

431 
390 
494 
443 
381 
316 


442 

1,340 

463 

1,150 

463 

850 

844 

689 

297 

658 

726 

641 

390 

750 

344 

2,310 

389 

3,020 

358 

3,230 

286 

1,840 

484 

1,580 

1,660 

1,100 

1,750 

880 

1,660 

778 

1,940 

688 

1,130 

662 

928 

660 

629 

579 

572 

610 

443 
344 

397 
463 
860 

1,750 
1,410 
1,260 
1,120 
915 
1,490 


456 

402 
364 
307 
264 

256 
229 

213 

178 
157 


Konc— Oage  not  mn-Ung  properly  Dec  28-W,  dlaeharge  estimated  by  oomparison  -trith  dlacbaise  of 
Mlierstatlaai;  Jan.  5  and  13  dliotiarm  interpolated.  Oage  Sock  stopped  Jan.  12  and  started  again  In  about 
3  da^    Jan.  30  crest  of  flood  leacned  a  maximum  stage  of  about  19.6  feet  and  put  the  ^age  out  of  oom- 


Vonthly  discharge  of  Oila  River  at  Kelvin,  Arix.,  for  the  year  ending  Sept.  SO,  1916. 


Montb. 


Dlsdiarge  in  seeond-ltot. 


Maximum.   Minimum.      Mean. 


Itun.ofl 
(total  in 
aoe-ieet). 


"rtober 

N'nember 

vtctntbtt. .... 

haaarj 

Fcbraary 

March... , 

Jniie 

Jaly , 

iogost 

i«txcmb«r 

Tbayear. 


381 

65 

336 

74 

472 

178 

76,200 

506 

8.200 

2,230 

5,120 

1,780 

1,960 

635 

915 

180 

180 

53 

510 

29 

1,940 

268 

3,230 

157 

76,200 


29 


132 

8,120 

138 

8,210 

354 

31,800 

13,000 

738,000 

3,050 

175,000 

2,700 

166,000 

1,110 

66,000 

448 

27,600 

106 

6,310 

233 

14,300 

818 

50,300 

891 

53,000 

1,840 


1,330,000 


Koix. — Bee  footnote  to  dally  discharge  table. 
88667*— 19—W8P  438 ^11 
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SUBFACE   WATER  SUPPLY,  1916,  PART  IX. 


OII.A  KIVZH  BXAX  SXKTnTXL,  ASIZ. 

Location. — In  sec.  10,  T.  6  8.,  R.  9  W.,  1  mile  below  old  divendon  dam  of  the  South- 
weetem  Arizona  fYuit  &  Irrigation  Co. ,  about  10  miles  north  of  Sentinel,  Maricopa 
County. 

Draikaob  abba. — Not  measured. 

Rbcordb  availablb. — July  1, 1913,  to  September  30, 1916. 

Gaob. — Vertical  staff  on  left  bank;  read  by  J.  T.  Lee. 

DiscHABOB  HEASUftBUENTS. — Made  from  cable  at  gage  or  by  wading. 

Channel  and  contbol. — Shifting  sand. 

ExTBBUBS  of  DISCHABOB. — RivBT  dry  part  of  each  year  at  this  point.  The  mg-Timiim 
stage  on  record  occurred  at  6  p.  m.  January  20,  1916,  gage  height  24.75  feet  (die- 
charge  not  determined). 

AccuBACT. — Stage-discharge  relation  not  permanent  because  of  constantly  cihifting 
control.    Rating  curve  not  developed.    Gage  read  twice  daily  to  hundredths 
from  December  6  to  January  19,  and  to  half-tentha  twice  daily  from  March  5  to 
September  30.    Daily  discharge  not  determined. 
No  discharge  measurements  were  made  at  this  station  during  the  year. 

Daily  gage  Tieight,  in  feet,  of  Gila  River  near  Sentinel,  Ariz.,  for  the  year  ending  Sept.  SO, 

1916. 


Day. 

Dee. 

Tan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

1  

11.90 

lais 

9.80 
9.65 
9.50 

t.45 
9.  SO 
9.50 
9.45 
9.45 

9.45 
9.S5 
9.85 
9.80 
9.60 

9.75 

ia9 

15.55 

17.0 

34.75 

22.3 

12.3 
11.3 

lass 

ia7 
las 

9.7 

9.7 

9.6 

9.35 

9.1 

8.9 
8.75 
8.6 
8.6 

ass 

8.55 
8.4 

a3 

&3 
8.5 

8.6 

8.8 

8.75 

8.45 

8.3 

8.3 
8.1 
8.1 

8.15 
a  16 

a  IS 

7.95 

a2 
aos 

7.95 

ao 

7.9 
7.7 
7.8 
7.7 

7.6 

7.6 

7.5 

7.4S 

7.3 

7.15 
7.05 

ag 
ag 

48 

aos 

ao 

ass 

as 

a4 

a3 

a4 

a25 

ai 

ai 

ai 

aos 

ao 

ags 

a  9 

a85 

as 
as 
a7 
a6 
a6 

ass 

as 
as 
a46 
a4 

a3 

aas 

a2s 

a3 

a2 

ai 

aos 

ao 

ao 

4.9 

4.8 
4. 75 
4.9 

ao 

4.86 

4.8 

4.76 

4.7 

4.7 

4.7 

4.66 

4.6 

46 

4.SS 

4.56 

4.6 
4.6 
4.46 
44 

"iT" 

4SS 
456 
45 

44 
....... 

a«5 
a«5 

40 
435 
42 

40 

ass 

aos 

446 
426 

aos 
as 
a  IS 

40S 
49 

48 

48 

476 

49 

48 

47 
46 
44 
44 
436 

48 

425 

425 

42 

43 

49 

4  75 

2 •. 

as 

J 

465 

ass 

5 

9.1 

8.8 

9.3 

9.75 

9.4 

9.25 

9.4 
9.5 
9.8 
9.6 
9.65 

9.75 

9.8 

9.5 

9.3 

9.25 

9.1 
9.0 

ia7 

1L4 
11.8 

11.2 
11.1 

mss 

10.5 

ia3s 

9.95 

ass 

6 

7.00 
7.08 
7.19 
7.26 
7.40 

7.4S 
7.43 
7.41 
.7.40 
7.4« 

7.  S3 
7.80 
7.71 
7.75 
7.78 

7.78 
7.80 
7.82 
7.84 
7.84 

7.84 
7.S4 
7.86 
7.90 
8.30 
8.K. 

as 

7 

aos 

g      

8.  IS 

V 

&s 

10 

11.1 

11  

9.S 

12         

&S5 

13 

8.35 

U 

IS ; 

8.15 
8.06 

u 

7.9 

17 

7.85 

18 

7.6 

19 

7.35 

20 

7.2 

21 

7. 1 

22 

7  1 

23 

11.2 

ia«5 

49 

24  

4  75 

25            

a  0 

26 

ia4 

as 

27 

435 

28 

a  3 

20 

21.05 

18.3 

14.7 

ia3 

43 

30 

&a 

31 

Nont.— Qage  and  cable  washed  out  by  flood  Jan.  20;  gas«  replaced  at  about  same  datum  Uar.  8;  records 
from  Jan.  20  to  Mar.  5  obtained  from  temporary  gages  aet  oy  observer.  Gage  heights  Mar.  20  and  29 maxi- 
mum for  the  day.  No  readings  on  days  lor  which  gage  heights  are  mining,  except  July  Vi,  U,  and  17-30^ 
when  stream  was  dry. 

BAIT  rBAirCIBCO  KTTXa  AT  CLIFTOir,  ABIZ. 

Location. — In  sec.  30  T.  4  S.,  R.  30  E.,  between  highway  bridge  and  railroad  bridge 
at  Clifton,  Greenlee  County,  \\  miles  below  diversion  dam  of  the  Aricona  Copper  ^ 
Co.  and  about  6  miles  above  junction  with  Gila  River. 

Dbainaob  abba. — ^Not  measured. 

Rbcobds  available. — October  24, 1910,  to  January  14, 1911 ;  January  24  to  March  31, 
1912;  and  August  5,  1912,  to  September  30, 1916. 
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CUgb. — Stevens  water-stage  recorder  with  inclined  well  on  right  bank  about  1,000  feet 
below  highway  bridge,  installed  June  11,  1916,  at  datum  different  from  that  of 
gages  previously  used.  Original  gage,  read  from  October  24,  1910,  to  September 
30, 1912,  was  a  vertical  staS  attached  to  hi^way  bridge;  replaced  October  1, 
1912,  by  a  chain  gage  set  at  the  same  datum  and  read  until  August  5, 1913.  From 
August  6, 1913,  to  May  14, 1914,  a  vertical  staS  on  railroad  bridge  was  used.  On 
May  15,  1914,  this  was  replaced  by  a  Stevens  water-gage  recorder,  which  was  set 
at  the  same  datum  and  was  used  until  January  19, 1916,  when  it  was  destroyed  by 
flood.  From  January  20  to  April  7, 1916,  the  staff  gage  on  railroad  bridge  was  read. 
From  April  8  to  June  10, 1916,  the  staff  gage  now  used  in  connection  with  the  pres- 
ent water-stage  recorder  was  read .  The  gages  on  the  railroad  bridge  were  referred 
to  a  datum  different  from  that  of  the  gages  on  the  highway  bridge. 

DiscHABQE  KEASu^MBNTs. — ^Made  from  highway  bridge  or  by  wading. 

Chamnbl  and  control. — Banks  high  and  steep  and  not  likely  to  be  overflowed 
except  at  extreme  floods.  Bed  composed  of  sand  and  gravel.  Control  at  old 
station  constantly  shifting;  at  new  station  fairly  permanent  except  during 
hig}iL  water,  when  it  shifts  slightly. 

EzTBEMES  OP  DiscHABOE. — ^Maximimi  stage  during  year,  from  flood  marks  at  gage, 
16.8  feet,  about  2  p.  m.  January  19  (discharge  not  determined) ;  minimum  stage, 
from  water-stage  recorder,  3.10  feet  June  20  to  July  8  (discharge  40  second-feet). 

1910-1916:  Maximum  stage  same  as  for  1916  (see  above);  minimum  stage  re- 
corded, 2.6  feet,  July  3,  6,  and  7, 1913  (discharge  5.0  second-feet). 

DnrsBSiONB. — Small  amount  of  water  is  used  for  irrigation  above  station. 

AoctJRACT. — Stage-discharge  relation  not  permanent.  Numerous  discharge  measure- 
ments necessary  to  define  rating  curves.  By  means  of  the  19  measurements  made 
during  the  year,  together  with  several  measurements  made  before  Octoberl,  1915, 
and  after  September  30, 1916,  rating  curves  have  been  constructed  applicable  as 
follows:  November  14  to  December  10,  fairly  well  defined;  March  9-22,  fairly 
well  defined;  March  23  to  April  7,  poorly  defined;  April  8  to  September  30, 
well  defined  between  70  and  400  second-feet  and  fairly  well  defined  above  400 
second-feet.  Staff  gage  read  to  tenths  twice  daily.  Mean  daily  gage  height 
obtained  by  inspecting  water-stage  recorder  graph,  except  during  periods  of 
rapidly-changing  stage,  when  hourly  gage  heights  were  averaged.  Daily  dis- 
cbaige  ascertained  by  applying  daily  gage  height  to  ratii^  tables  except  for 
short  periods,  as  indicated  in  footnotes  to  daily-discharge  table.  Records  good 
mnce  installation  of  new  gage,  April  8,  except  for  short  periods  when  silt  in  well 
prevented  gage  from  working  properly.  Records  from  old  gage  fair  for  periods 
covered  by  rating  tables;  other  records  poor. 

Diteharge  metmtTemenls  of  San  Franeiseo  River  at  Clijlon,  Ark.,  during  the  year  ending 

Sept.  30,  1916. 


Dste. 


Hade  by— 


Oaee 
height. 


Dis- 
charge. 


Date. 


Hade  by— 


Oaxe 
height. 


Dis- 
charge. 


Oct.  19 
1> 

Sot.  13 
13 

rwc.   9 

Fib.     4 

4 

Vw.  10 

10 

Apr.     7 


J.  B.  Spiegel. 

do 

.....do 

do. 


Jacob  and  Spiegel. 

J.  B.  Spiegel. 

do 

.....do 

....do 

....do 


Rtt. 
5.  SO 
5.  SO 
S.60 
6.60 
5.55 
5.  CO 
5.  CO 
8.10 
0.10 

«4.70 


aK.-ft. 

101 

99 

103 

112 

96 

1,040 

1,010 

1,440 

1,430 

728 


Apr.     7 

June  13 
13 

JUly  14 
14 
19 
19 

Sept.  6 
6 


J.B.Spiegel 

.....do 

do 

do 

....do 

EllswortJti  and  Spiegel 

J.'b.  Spiegel.'.".'.'."!.'! 
do 


Fat. 

a4.70 
3.25 
3.25 
3.61 
3.61 
3.62 
3.62 
4.08 
4.06 


8ee.-(t. 
724 
70 
76 
141 
159 
143 
140 
359 
319 


'  Nev  gage;  gage  on  railroad  bridge  read  5.80. 
None — Stage  of  meanirements  Oct.  19  to  Har.  10  reed  on  gage  on  railroad  bridge. 
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Daily  dudutrge,  in  teeond-feet,  of  San  Franeuoo  River  at  CUfUm,  Arit.,  for  fh»  year 

ending  Sept.  SO,  1916. 


D«y. 

Oct. 

Not. 

Deo. 

Feb. 

H>r. 

Apr. 

M.y. 

Jaiuv 

Jtaly. 

Aug. 

Sept 

1 

100 
100 
100 
100 
95 

70 
96 
95 
95 
120 

75 
75 
76 
76 
78 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

80 
80 
80 
80 
80 
.      80 

56 

65 
65 

65 
65 

65 
120 
120 
120 

90 

90 

to 
to 

120 
90 

90 
90 
90 

to 
to 

65 
90 
65 
«5 
66 

65 

65 
65 
65 
65 
65 

65 
66 
65 
66 
90 

to 

90 

to 
to 
to 

1,400 
1,180 
1,090 

too 
too 

810 
600 
595 
695 
560 

635 
635 
676 
696 
660 

686 
660 
560 
695 
.25 

595 
525 
595 
626 
695 

560 
595 
626 
606 
675 

635 
696 
626 
526 
G2S 

695 
625 
525 
492 
492 

492 

460 
356 

306 
306 

366 
356 

306 
356 
306 

306 
306 
356 
306 
245 

206 

185 
156 
140 
126 
125 

112 
100 
88 
76 
88 

75 
75 
75 
75 
75 

76 
67 
63 
69 
66 

65 
65 
65 

48 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 

40 
40 

40 
40 
40 
48 
80 

179 
246 
225 
161 
162 

134 
164 
245 
167 
18!) 

189 
176 
170 
161 
168 

158 
179 
197 
185 
182 
182 

179 
179 
17B 
179 
1T» 

179 
179 
179 
179 
179 

189 
432 
1,410 
990 
365 

432 
285 
277 
265 
266 

368 
266 

266 
SOI 
266 

405 
405 
S66 

405 
990 
380 

855 

2 

355 

3 

365 

4 

1,030 

....... 

(55 

e 

355 

6 

3.% 

7 

380 

8 

340 

9 

1,350 
1,760 

2,060 
1,900 
1,750 
1,750 
1,900 

1,600 
1,350 
1,260 
1,250 
1,350 

1,350 
1,470 
2,850 
2,460 
2,100 

1,660 
1,630 
1,960 
1,530 
1,400 
1,300 

546 

10 

1.120 

11 

704 

12 

621 

13 

S36 

14 

453 

15 

860 

16 

285 

17 

365 

18 

265 

19 

237 

20 

219 

21 



201 

22 

183 

23 

185 

24 

148 

25 

131 

26 

....... 

130 

27 

125 

28 

125 

29 

125 

SO 

125 

81 

NOTE.- 


-Discharge  Oct.  1  to  Nov.  13  oomnited  by  shUtin^^ontrol  method.    Oage  not  working  Italy  S-S: 

discharge  estimated;  Ang.  14-18  and  Aug.  20  to  Sept.  1  gf  ce  heights  corrected  because  of  slit  In  weu  and 
may  be  slightly  in  enor.    Sept.  12-15  and  20-24,  sUt  in  well;  disctiarge  intetpolated,  beUered  to  be  taiily 


aooiuste. 


MonOdy  diteharge  of  San  Franeiieo  River  at  Clifton,  Ariz.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


Discharge  in  second-iset. 


MaxJnuuiL  Mlnimom.      Mean. 


Ban-cK 
(total  In 
acre-feet). 


October 

Norember 

December  1-10, 
ManihO-81.... 

ApiU 

May 

June 

July , 

August 

September.... 


120 

120 

90 

2,860 

1,400 

635 

112 

345 

1,410 

1,120 


70 
55 

65 
1,250 
626 
125 
40 
40 
179 
120 


tl.l 

8a6 

8ao 

1,690 
670 
370 
6a3 
137 
353 
830 


6,aoo 

4.730 

1.S90 

77,100 

89.000 

22.800 

s.seo 

8.420 
21. TOO 
18,000 


NOTB.— See  footnote  to  daily-discharge  table. 
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SAM  PXSaO  KIVSB  BIAS  rAXBAUTK,  ABIZ. 

LocATioK. — Opposite  Boguillas  Land  &  Cattle  Co.'s  ranch  house,  1|  milee  south  of 
Fairbanlc,  Cochise  County,  and  3  miles  below  old  Charleston  mill. 

Drainaob  area. — Not  measured. 

RscoBDB  avahablb. — September  28,  1912,  to  September  80,  1916.  January  27, 
1904,  to  August  31, 1906,  and  October  18,  1910,  to  November  18,  1911,  for  station 
at  Charleston.  November  16,  1911,  to  September  28,  1912,  for  station  at  diver- 
sion dam  of  Boguillas  Land  &  Cattle  Co. 

Gaoe. — Vertical  and  inclined  staff  on  light  bank;  read  by  J.  M.  Barnes.  Original 
gage,  which  was  a  vertical  staff  on  right  bank  about  800  feet  below  present  site, 
was  installed  September  28,  1912,  destroyed  by  flood  August  17,  1914,  and  re- 
placed at  same  datum  August  24, 1914;  the  second  gage  was  washed  out  December 
23,  1914,  and  replaced  by  present  gage  at  independent  datum  January  21,  1915. 

DiscHAROB  1IEA8T7RB1IENT8. — Made  by  wading  near  gage  or  from  cable  600  feet 
below  gage. 

Channbi.  and  control. — Sand,  gravel,  and  clay;  likely  to  shift  slightly  at  low 
stages  and  considerably  at  high  stages. 

EzTRXMBs  or  DISCHARGE. — Maximum  stage  recorded  during  year,  5.7  feet  at  9 
p.  m.,  August  16  (discharge,  determined  from  extension  of  rating  curve,  4,200 
aecond-feet);  minimyni  discharge,  2  second-feet,  on  several  days  during  October, 
November,  April,  June,  July,  and  September. 

1912-1916:  Maximum  stage  recorded,  16  feet  at  5  p.  m.,  December  22,  1915 
(discharge  not  determined);  minimum  discharge,  1.7  second-feet  June  26  to  July 
8, 1913. 

DivxBSioNB. — ^The  B<%uillas  Land  d  Cattle  Co.  diverts  water  at  various  points  above 
station  for  irrigation.    Total  area  irrigated  not  known. 

AccuRACT. — Stage-discharge  relation  not  permanent.  The  19  measurements  made 
during  the  year,  together  with  several  high-water  measuieraents  made  after 
September  30,  1916,  were  used  to  construct  a  standard  rating  curve  fadrly  well 
defined  for  all  stages  and  applicable  January  21  to  July  9  and  August  9  to  Septem- 
ber 30.  Gage  read  to  half-tenths  twice  daily.  Daily  discharge  ascertained  by 
applying  gage  height  to  rating  table  or  by  shifting-control  method.  Records  fair 
for  periods  covered  by  rating  curve;  other  records  roughly  approximate. 

Ditdtarge  meatwemenU  of  San  Pedro  River  near  Fairbcmli,  Ariz.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Vsdfl  by- 

bei^t. 

Dis- 
charge. 

Date. 

Madflby- 

hel^t. 

Db- 
chaige. 

Oct    22 

7.  B.  Snlsnl 

o.«o 

.78 
.78 
.81 
.81 
.78 
.78 
.66 
.66 
.55 

Sec.4t. 
•  3.0 
10.6 
10.0 
20.4 
21.6 
21.4 
19.8 
17.8 
20.9 
•  10.0 

Apr.  24 

July  26 

Aug.    9 
9 
9 
10 
10 

J.  B.Spltgel 

Feet. 

0.40 

.40 

.71 

.71 

.50 

1.40 

LSO 

1.01 

.09 

"■f. 

Not.  12 

12 

X>«s.     8 

g 

do 

'j^buidsiii«g^:::::: 

i'.B.Bi^inia'.'.'.'." '.'.'.'.'. 

do 

Ellswortb  and  ficdegel.. 
do 

J.  B.SDitESl 

7.3 
18.9 
19.3 
10.0 

Ian.     1 

do 

do 

241 

I 

201 

TO).  10 

10 

Mar.  32 

do 

do 

do 

do 

do 

99 
83 

aBsOmated. 
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Daily  diseiutrge,  in  second-feet,  of  San  Pedro  River  near  Faiihank,  Anz.,faT  the  year  end- 
ing Sept.  30, 1916. 


Day. 


St. 

Nov. 

Dm. 

ITan. 

Feb. 

U&r. 

Apr. 

Hay. 

June. 

JnlJ^. 

Aug. 

Btpt. 

35 

3 

21 

19 

eo 

10 

12 

3 

3 

34 

33 

35 

2 

21 

17 

50 

10 

11 

3 

3 

28 

25 

35 

3 

17 

17 

32 

10 

3 

3 

28 

16 

28 

4 

17 

17 

25 

10 

3 

2 

28 

25 

28 

5 

21 

17 

25 

10 

3 

3 

88 

10 

28 

6 

17 

17 

25 

10 

3 

3 

60 

16 

2H 

35 

17 

17 

25 

10 

3 

2 

60 

1,070 

21 

35 

17 

17 

25 

10 

3 

3 

10 

340 

21 

21 

21 

17 

20 

10 

3 

3 

60 

60 

21 

21 

21 

17 

20 

10 

3 

596 

120 

60 

21 

12 

21 

17 

20 

10 

3 

980 

1,200 

IS 

12 

12 

21 

17 

20 

10 

3 

340 

138 

8 

12 

12 

21 

17 

16 

10 

3 

97 

3U 

S 

12 

12 

21 

13 

16 

10 

3 

82 

60 

4 

12 

12 

21 

13 

16 

10 

S 

97 

400 

3 

12 

12 

21 

13 

20 

10 

3 

44 

1,760 

S 

12 

12 

21 

13 

20 

10 

3 

630 

290 

3 

12 

12 

21 

13 

20 

10 

3 

230 

120 

3 

9 

10 

21 

17 

30 

10 

8 

97 

40 

3 

6 

25 

21 

340 

20 

10 

3 

3 

400 

40 

3 

4 

25 

17 

400 

20 

10 

3 

3 

67 

40 

3 

3 

25 

17 

340 

20 

10 

8 

3 

29 

33 

3 

2 

25 

17 

240 

10 

25 

8 

3 

44 

40 

3 

2 

25 

17 

195 

10 

16 

4 

3 

44 

33 

3 

2 

37 

17 

130 

10 

16 

3 

3 

260 

88 

3 

2 

37 

17 

138 

10 

16 

3 

3 

44 

40 

2 

2 

37 

17 

195 

10 

15 

3 

2 

36 

60 

3 

2 

37 

13 

138 

10 

14 

3 

2 

29 

165 

3 

2 

37 

13 

88 

10 

14 

3 

2 

30 

120 

3 

2 

23 

13 

74 

13 

3 

3 

2 

31 

88 

2 

2 

17 

74 

12 

3 

32 

32 

1 

3 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

31 
22 
23 
24. 
35 

26. 
27. 
28. 
29 
30. 
31. 


Note.— aa«!e heights  missing,  diwharge  interpolated,  Nor.  4, 5,  and  14;  Jan.  4-6;  Mar.  17,  Uar.  37  to  Apr. 
8;  May  28:  June  17-19  and  37-29;  July  27  and  29-31. 

Monthly  disdutrge  of  San  Pedro  River  near  Fairbank,  Ariz.,  for  the  year  ending  Sept.  30, 

1916. 


Uonth. 

Dbobarge  In  seoond-feet. 

RuD.afl 
(total  in 
■cre-leet). 

Maxlmtun. 

p^ft^l^^M^^i 

Uean. 

October 

35 
37 
21 
400 
60 
25 

2 
2 
13 
13 
10 
10 
3 
3 
2 
3 
10 
2 

13.7 

19.4 

18.6 

85.4 

20.9 

11.6 

6.6 

6.3 

3.7 

137 

181 

67.9 

M3 

1,150 

December 

1,140 

6,250 

Fehniftry 

1,300 

MffTb             ,    , 

713 

April 

303 

i&j ::.:::::      :        :::;;;:;::::;::::; 

16 
3 

980 
1,760 
1,070 

387 

June 

161 

July         

8,430 

Aucuiit 

11,100 

September. 

3,460 

The  year 

1,760 

2 

47.3 

34,300 

QXrXEH  CBE£K  ITXAa  STTFXBIOB.  ABIZ. 

IxxiATiON. — ^Below  dam  site  near  Whitlow's  ranch  and  about  12  mileo  below  Superior, 
Pinal  County. 

Drainage  area. — Not  measured. 

Recobds  available. — February  14,  1915,  to  September.  30,  1916. 

Gaoe. — Inclined  staff  on  left  bank  1  mile  below  dam  site;  installed  September  15, 
1916;  read  by  W.  C.  Mullina.  Original  gage  was  installed  February  14,  1915, 
was  a  vertical  staff  painted  on  rock  ledge  on  right  bank  at  lower  end  of  box  canyon 
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i  about  500  hundred  feet  above  Whitlow's  ranch  house;  gage  was  read  until 

I  October  17, 1915,  when  it  was  replaced  by  an  inclined  staS  on  left  bank  about  700 

feet  upetream,  at  a  different  datum.    On  March  30,  1916,  a  vertical  staff  was  in- 
stalled at  practically  the  same  site  as  the  original  gage  but  at  a  datum  1.65  feet 
higher.    August  6,  1916,  this  gage  was  replaced  by  an  inclined  and  vertical  staff, 
at  the  same  site  and  datum,  which  was  read  until  September  15, 1916,  when  pres- 
ent gage  was  installed  1  mile  below  at  a  different  datum. 
DiscHABOB  MBASURBMENTS. — Made  from  cable  at  dam  site,  or  by  wading. 
Ohankei.  and  contbol. — At  dam  site  the  channel  is  confined  between  high  rocky 
banks  about  300  feet  apart.    At  the  present  site  of  gage  the  left  bank  is  likely 
to  be  overflowed  at  extremely  high  stages.    Bed  of  stream  composed  of  constantly 
shifting  sand  and  gravel. 
£zTREif E8  or  niacBAsoE. — MaTlmum  stage  recorded  dtiring  year,  8.0  feet  at  12  noon 
January  28  (discharge  not  determined);  stream  channel  dry  during  part  of  each 
year  at  present  site  of  gage;  at  dam  site  the  flow  is  probably  never  less  than  about 
1  second-foot. 
DiTBBSiONS. — ^Water  is  diverted  above  gage  to  irrigate  a  few  acres ;  amount  not  known. 
'    AccuBACT. — Stage-discharge  relation  not  permanent.    One  poorly  defined  rating 
curve  used  October  1  to  March  23;  shifting-control  method  used  during  rest  of 
year.    Gage  read  to  hundredths  twice  daily.    Records  roughly  approximate. 
Detominations  of  daily  discharge  not  sufficiently  accurate  to  warrant  publication. 

I    Di*Aarge  meanrtmenU  of  Queen  Creek  near  Superior,  Ariz.,  during  Ihe  year  ending 
I  Sept.  SO,  1916. 


Dtte. 

VtAnhj— 

heiX- 

Dis- 
charge. 

Date. 

Hadeby- 

Oaee 
height. 

Dis- 
charge. 

fict  10 

lUL    19 

Andtnon  and  Onthrie. 
C.C.  Jacob 

Fta. 
1.00 
3.« 
3.00 
3.20 
.83 
.72 

"-•ft 

S33 

2«1 

334 

25.0 

2.8 

Aug.    4 

6 

S 

Sept.  IS 

29 

EUsworth  and  Ander- 
son. 

C.  E.  Ellsworth 

do 

do 

W,  C.  Mnlllna,    .      . 

Fut. 
0.72 

.74 

.78 

al.tS 

»1.66 

"-•^8 

20 

21 

Ibr.  30 

Aug.    4 

'iL'b.  Andnaon"""" 
Ellsworth  and  Aodei- 
san. 

2.7 
2.5 
2.3 
1.2 

a  Befetred  to  gag*  about  1  mil*  below  dam  sits  installed  Sept.  15, 1916. 
Xonthlg  discharge  of  Queen  Creek  near  Superior,  Ariz.,  for  the  year  ending  Sept.  30,  1916. 


Month. 

Discharge  in  second-feet. 

Run-off 

Uaxinmm. 

Minimum. 

Mean. 

acre-feet). 

October 

3 

2 

500 

960 

220 

255 

20 

4 

2 
2 
2 
26 
22 
10 
3 
2 

2.3 
2.0 

18 
239 

47 

40 
8.8 
2.9 
2.5 
4.6 

26 

135 

119 

December   

1  170 

14,700 
2,700 

Ff  hruarr 

Vsirfa 

2,460 
524 

Artll 

Mty!":":::":::;:::::::::::::::::;. ::::::::::::::::::: 

178 

149 

July 

24 
340 

283 

3 

1,600 

nwparlod 

960 

36.0 

24,000 

Note. 
scond-leet. 


"Accuracy"  in  station  description.    No  |»ge  record  Mar.  24-39;  discharge  estimated  at  7S 
DlschargeApr.  27and28and  May  23-26  interpolated.    Disthargo  June  1  to  July  26  estimated 


tt  2J  aeoond-feet;  ntuiK  table  not  applied  bemuse  of  ronstantly  shifting  control  and  insuflicient  discharge 
oeiaurements.  During  this  period  there  was  wactically  no  rainfall  In  the  basin  and  the  stream  remained 
s:  a  uniformly  low  stage.  Discharge  Sept.  \-6  estimated  at  3.5  second-fret;  Sept.  15-^,  1.3  second-feet. 
Ko  pigB-haight  record  SepL  6- 14 ;  considetabl*  flood  during  tliis  period  and  no  data  available  to  estimate  the 
Sow. 
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BAKTA  CntrZ  HIVXa  HXAX  SOOAUtS.  ABU. 

Location.— ^ust  below  proposed  dam  rate  on  Yerba  Buena  ranch,  half  a  mile  above 
city  pumping  plant  and  about  7  milea  northeaat  of  Nogalee,  Pima  County. 

Drainaob  area. — ^Not  measured. 

Rkcords  availablk. — March  22  to  November  30,  1907;  April  1,  1900,  to  September 
30,  1916  (incomplete). 

Gaqe. — Richard  Fr^res  water-stage  recorder  on  left  bank  about  half  a  mile  above  city 
pumping  plant;  installed  January  3,  1916.  Original  gage,  a  vertical  bUH 
on  right  bank  about  600  feet  below  the  intake  of  a  small  irrigation  ditch  and 
about  one-fourth  mile  above  the  present  gage,  was  used  until  January  18,  1912, 
when  a  Richard  Frferes  water-stage  recorder  was  installed  at  the  same  site  as 
present  gage.  This  gage  was  used  until  December  18, 1914,  when  it  was  replaced 
by  a  Stevens  water-stage  recorder  that  was  used  until  March  13, 191S,  A  vertical 
staff  on  right  bank  at  pumping  plant  was  read  from  March  13  to  December  4, 1915. 
During  the  interval  December  4,  1915,  to  January  3,  1916,  all  readings  were  made 
on  the  staff  gage  attached  to  the  present  gage  well .  Gage  elevations  have  been  as 
follows:  original  gage  and  gage  at  pumping  plant  at  different  elevations  and  no 
relation  to  other  gages;  Stevens  recorder  and  present  Richard  Fr^res  recorder  at 
approximately  the  same  datum,  which  is  1.3  feet  higher  than  that  of  the  first 
Richard  Frdree  recorder  installed  January  18,  1912. 

DiscBAROB  MEA8URBXENT8. — ^Mado  by  wadiug. 

Channel  and  control..— Shifting  sand.  Banks  fairly  dean;  subject  to  overflow 
during  high  stages. 

ExTHEMES  OF  DISCHARGE. — Stream  is  dry  during  a  part  of  each  year.  No  dependable 
records  of  extreme  floods  available. 

Diversions. — ^Water  is  diverted  above  the  station  for  the  irrigation  of  about  140 
acres. 

AcoiTRACY. — stage-discharge  relation  not  permanent.  Rating  curves  have  been  con- 
structed applicable  as  follows:  October  1  to  December  4,  based  on  two  measure- 
ments made  prior  to  September  30,  1915,  poorly  defined;  January  4  to  February 
20  and  July  26  to  September  30  fairly  well  defined  below  50  second-feet.  Staff 
gage  read  twice  daily  to  half-tenths.  Daily  discharge,  which  is  not  considered 
sufficiently  accurate  to  warrant  publication,  was  ascertained  by  applying  daily 
gage  height  to  rating  table  or  by  shifting-control  method.  Operation  of  water- 
stage  recorder  not  satisfactory  because  of  lack  of  sensitiveness  at  low  stage  and 
excessive  deposits  of  sand  and  silt  on  float  well.  Records  liable  to  considerable 
error,  particularly  for  periods  during  which  shifting-control  method  was  used. 

Ditdutrge  meaturemenU  of  Santa  Cruz  River  near  NogaUt,  Aru.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Uadeby- 

hei^t. 

cbaiKB. 

Data. 

Hadeby- 

height. 

Dis- 
charge. 

Oct.   23 

J.  B.  Spiegel 

Feet. 

See.-ft. 
6.0 
9.0 
10.0 
20.8 
M.O  , 
48.5 
46.3 

Mar.  23 
23 

Apr.  33 

33 

July     36 

2« 

Aug.  11 

J.  B.  Spiegsl 

net. 

1.73 
1.73 
l.<3 
1.83 
1.47 
1.47 
1.56 

aee.-fl. 

26.8 

Dec.     7 
7 

Jacob  and  Splee^ 

J.  B.  SpiegelTT 

1.15 
1.15 
1.49 
1.49 
1.75 
1.75 

do 

do 

do 

Ellsworth  and  Spiegel. . 
do 

J.  B.  Spiegel ;. 

27.0 
5.5 

Jan.     3 

3 

Feb.  20 

20 

do 

do 

do 

do 

6.8 
12.4 
14.1 
34.0 

NoTK.— All  gage  heights  refer  to  datum  of  Richard  Frdres  recorder  Installed  Jan.  3, 1016. 
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Mcntkfy  di$Aarffe  of  Santa  Cnu  River  near  Nogalu,  Arit.,  for  0»e  ytar  mding  Sept.  SO, 


1916. 


Month. 

DiMbarge  in  seooDdrlBet. 

RuiMia 
(total  In 
acr».iBet). 

1lf%yj(tTtTiTn 

Vffifmnm 

ICMn. 

8 

37 

eo 

100 

u 

0 
0 

■  0.36 
U.3 
St.4 
44.3 
40.3 
».3 
13.6 
4.0 
3.7 
23.6 
t.« 

16 

Novfimhtr 

(64 

1,620 

14 

30 

2,720 

FebnisTT 

3.310 

Ml"'l>      , 

1,800 

April 

806 

hsTv :    

13 
7 

u 

30 

3 
1 

10 
4 

301 

jS":::;:::::::::::::::::::::::::::::::::::::::::;::::: 

161 

1,440 

8«pt«mhiir 

463 

Note.— Sm  "Accuiacy"  In  station  desrrlptlon.  Straain  dry  Oct.  2  to  Not.  6.  No  gam-height  record 
See.  S.  6, 17-10,  21-26.  Dec.  28  to  Jan.  3.  Jan.  4  and  5;  discharge  interpolated.  No  gage-heiriit  record  Dec. 
g-IS  and  Kar.  34  to  Apr.  23;  discluu^  estimated.  Beveral  small  floods  occuned  during  July,  hat  gage 
beii^t  availabla  an  insufficient  to  determine  dlsdiarge. 

SABTA  omz  mma,  at  titobov,  abu. 

Location. — In  sec.  13,  T.  14  S.,  R.  13  E.,  at  Congress  Street  Bridge  in  Tucson,  Pima 
County. 

lUcoRDB  AVAiLABLX. — OctobeT  15,  1906,  to  September  31, 1916;  incomplete. 

Drauiaob  ajusa. — ^Not  measured. 

Gaqb. — Staff  on  bridge  pier  installed  September  7,  1916;  read  by  J.  O.  Kenny. 
Original  gage  was  painted  on  bridge  pier  on  left  bank.  During  1911  and  up  to 
September  30,  1912,  gage  heights  were  observed  from  temporary  stafi  or  by  meas- 
uring to  the  water  surface  from  a  reference  point  on  the  bridge.  October  1, 1912, 
to  July  7,  1913,  a  chain  gage  installed  on  the  bridge  was  used.  Original  datum 
was  maintained  until  November  22,  1913,  when  it  was  lowered  2  feet.  From 
December  12,  1914,  to  September  7,  1916,  gage  heights  were  obtained  from  a 
reference  point  whose  elevation,  until  the  flood  of  January,  1916,  was  19.28  feet 
above  new  datum.  During  the  flood  in  January  the  bridge  settled,  lowering  the 
reference  point  to  16.73  feet  above  datum.  During  the  summer  of  1916  a  new 
bridge  was  constructed  and  the  present  gage  was  installed  September  7  on  one 
of  the  piers  at  a  different  datum. 

DiscHAROK  HEA8UREUBNT8. — Made  from  bridge  or  by  wading. 

Channbl  and  control. — Sand;  shifting. 

ExTRBHBS  OF  DI8CHAROE. — Stream  dry  part  of  each  year  at  this  point.  On  Decem- 
ber 24,  1914,  the  maximum  gage  height  was  9.8  feet,  indicating  a  diachaige  of 
about  9,000  second-feet,  which  was  probably  the  maximum  ever  recorded  at 
the  station. 

AccvBACT. — Cooperating  party  states  that  the  records  are  good. 

CooPKRATiON. — Records  furnished  by  University  of  Arizona  through  G.  E.  P.  Smith, 
irrigation  engineer. 
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Diieharge  meaiurements  of  Santa  Cruz  River  at  Tuaon,  Arix.,  during  the  year  ending 

Sept.  SO,  1916. 


Smto. 

Marts  by— 

Gam 
bsli^t. 

DIs- 

Date. 

Mad*  by— 

Oaee 
belgbt. 

Dis- 
charge. 

Oct.  33 

J.  B.  Sptegal 

Feet. 

See.-ft. 

0 

0 

2,000 

2,110 

274 

217 

246 

17 

16 

343 

229 

187 

63 

600 

620 

13S 

U» 

July  31 
Aug.    1 

8 
11 
12 
13 
14 
IS 
16 
16 
34 
Bept7 

8 
11 

Wllaon  and  Atohley . . . . 
C  P.  Wilson 

Feet. 
LOS 
.70 
.SO 
.60 
LOS 
L28 

"-■^ 

Nov,  10 

2S 

Jan.   20 

Hoots  and  Wilson. 

Uootsand  Luis 

VootxandPlwIps 

Moots  and  GraT.    ..... 

2.31 
3.40 
1.00 

S 

32 
24 

do. 

do. 

7 
184 

28 

do. 

436 

29 

Wilson  and  Steinneger. 

Bnnrand  PlokteU 

cTp.  Wilson 

LOS 
.68 
.76 

LIO 
.87 
.97 
.46 

1.47 

1.37 
.83 
.90 

do. 

166 

Fab.     3 

do. 

.88 
L4S 
L32 
L33 
LIO 
3.60 
8.90 
4.00 
2.83 

100 

30 
36 

Wilsonand  HaU 

do. 

do 

C.  P.  Wilson 

810 

Wilson  and  Hemdon. . . 

do. 

C  P.  Wilson 

932 
760 
310 

36 

do. 

A.  L.  Enger 

21 

37 

WUson  and  Jose. 

..    .do 

do. 

608 

37 

do 

642 

38 

C.  P.  Wilson 

C.  P.  Wilson 

73 

jg 

..  ..do. ...•••...... 

Mote.— New  gage  installed  at  a  different  satum  Sept.  7, 1916. 
Monthly  diieharge  of  Santa  Cruz  River  at  Tkaion,  Ariz.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Dbcharge  in  second-feet. 

RmHifl 
(totaim 
acre-feet). 

Maximum. 

Minimum 

Mean. 

October 

0 

0 

0 

4,000 

100 
0 
0 
0 
0 

256 
1,380 

808 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 
390 
10.3 

0 

0 

0 

0 

43.9 
113 
23.3 

0 

November 

0 

0 

34,E00 

Febniiuy. ... 

587 

March 

0 

April .                       

0 

May 

0 

Jons 

0 

July 

3,700 

August 

8  180 

September 

1,330 

The  year 

4,000 

0 

SL4 

37,300 

Note,— Monthly  discharge  computed  by  engineers  of  the  United  States  Geological  Survey. 
RILLITO  CKEZK  XXAB  TVOSOIT,  ABIZ. 

Location. — In  aec.  23,  T.  13  S.,  R.  13  £.,  at  highway  bridge  on  Oracle  Boad,  4  miles 

north  of  Tucson,  Pima  Comity. 
Drainage  arxa. — Notmeasm«d. 

Rbcords  available. — 1909  to  September  30, 1916;  incomplete. 
Gage. — Richard  Fr^res  water-stage  recorder  on  right  abutment  of  the  bridge.    Staff 

gage  readings  were  also  made  at  frequent  intervals  during  flood  times. 
Discharge  measurements. — ^Made  from  bridge  or  by  wading. 
Channel  and  control. — Sand,  wide  and  shallow;  badly  shifting  at  all  stages. 
Extremes  op  discharge. — ilaximum  mean  daily  diachaige  during  year  about 

4,900  second-feet  January  20;  ma-ximum  mean  daily  discharge  since  station  was 

established  about  16,000  second-feet  December  23, 1914.     Stream  dry  the  greater 

part  of  each  year. 
Accuracy. — Cooperating  party  states  that  records  are  good. 
Cooperation. — Records  furnished  by  University  of  Arizona  through  G.  £.  P.  Smith 

irrigation  engineer. 
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Diiehargt  TMoturemenU  of  Rillito  Creeh  near  Tuaon,  Ariz.,  during  Vie  year  ending 

Sept.  SO,  1916. 


Dito. 

XidBby- 

baight. 

Date. 

Ibdaby- 

Oace 
beight. 

ras- 

chaiKe. 

J»n.   17 
17 

BnprandliOla 

do  

reet. 
4.68 
4.57 
4.66 
4.60 
6.35 
5.45 
5.04 
5.17 
5.01 

5.66 
4.30 
4.20 
4.30 
4.20 
4.10 
4.06 

243 

188 

187 
6,630 
1,060 

384 

280 

307 

1,S80 
63 
29.5 
63 
35.0 
10.3 
7.0 

Mar.    1 

3 

7 

34 

36 

28 

Apr.  16 

July  20 
20 
28 

Aug.  10 
13 
14 
15 
16 

S«pt.lO 

•W.W.HoiBell. 

do 

Feet. 
4.70 
4.40 
4.20 
4.55 
4.40 
4.30 
3.90 
4.88 
4.60 
4.27 
3.75 
4.23 
4.40 
4.55 
4.10 
4.35 

Sec.-ft. 
326 
108 

17 

60 

18 

F.  A.Lula 

Smltli  and  Wlbon 

Moots  and  Luis 

do 

A.  L,  Engtf 

ISO 

IB 
21 
23 

W.W.PTokMU 

do 

*•.  J.  McShemr 

117 
43.0 
9.9 

24 

Ifooteand  Fh«lns 

Unrts,  Jones,  and 

C.  P.  Wilson.. 

163 

27 
2» 

do 

do 

do 

79 

143 

14 

Pcb.    5 

Xngorsn§iPkdcraiL"II 

do 

do 

do 

201 

6 
11 

14 

do 

Wilson  and  Heserve... . 
C.  P.  Wilson 

327 
419 
67 

18 
21 

PIckreU  and  WlkoO. . . . 
Sideseland  Eager 

Enger  and  Scbrymw. . . 

38 

MonOdy  ditAarge  o/RiUito  Creek  near  Tucson,  Aria.,  for  the  year  ending  Sept.  SO,  1916. 


Ufloth. 

Discharge  in  socond-ieet. 

RonKilI 

Uazimom. 

Minimum. 

Uean. 

acre-fget). 

October 

0 

0 

0 

4,900 

200 

330 

6 

0 

0 

306 

796 

176 

0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 

ao 

.0 
.0 
603 

38.3 

58.5 
1.0 
.0 
.0 

14.8 
136 

11.6 

Xsvembar.. 

0 

D««mb«r 

0 

lanoary 

37,100 

2,200 

3,600 

60 

FebniWT 

Marrlj..:. 

Aprfl 

1^7 ;::;:.;;:;:;;; 

0 

Ion* 

0 

July 

910 

Aofmst 

7,750 
684 

Stptembar 

The  year 

4,900 

0 

72.0 

62,300 

KoTC — ^TMa  table  oonqmted  by  emdneers  of  United  States  Oeologloa]  Survey.  Stream  dry  OoL  1  to 
luL  16,  Mar.  15-23,  Apr.  4-16,  Apr.  19  to  July  10,  July  13-18  and  21-25,  July  29  to  Aug.  8, Aug.  17-23, 
Aiig.36to8ept.7,aiidaq>t.U-80.  .^      .       .r  -b    ,    -e       -, 

BULOX  amta  hxax  rosT  apaokb,  axo. 

Location. — Just  above  bridge  on  highway  from  Rice  to  Fort  Apache,  1}  miles  above 
junction  with  White  River  and  18  milee  west  of  Fort  Apache,  Gila  County. 

D&AixAOE  AREA. — ^Not  measured. 

Records  availabib.— November  24,  1912,  to  September  30,  1916;  incomplete. 

Cage. — Original  vertical  stafi  on  right  bsmk  about  400  feet  above  bridge  used  Novem- 
ber 24,  1912,  to  October  16, 1913,  and  after  May  11, 1916.  A  Gurley  water-stage 
recoider  on  left  bank  about  three-quarters  of  a  mile  below  site  of  present  gage  and 
at  a  different  datum  was  used  from  October  16, 1913,  to  Deaember  19, 1914,  when 
it  was  damaged  by  flood;  from  January  20,  1915,  to  January  8,  1916,  the  staff 
gage  on  the  float  well  was  read. 

Discharge  measurements. — ^Made  by  wading  near  gage. 

Channel  and  control. — Bed  at  site  of  upper  gage,  sand  and  gravel;  control,  solid 
rock.  Bed  and  control  at  lower  gage,  sand  and  gravel ;  fairly  permanent  at  low 
stages  but  shifting  at  high  stages. 

Extremes  of  discharge. — ^Maximum  and  minimum  stages  during  year  not  deter- 
mined. 

1912-1916:  Majcimum  stage,  from  flood  marks,  15.9  feet  December  20,  1915 
(discfaaige,  determined  from  extension  of  rating  curve,  18,000  second-feet);  mini- 
mum discharge,  61  second-feet,  June  27  to  July  2, 1914. 
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DrvBRSiONB. — ^None  above  gage. 

AccuHACT. — Stage-discharge  relation  permanent  at  upper  gage;  whifting  during  high 
stages  at  lower  gage.  Rating  curve  used  October  1  to  January  8  fairly  well 
defined  between  140  and  200  second-feet;  that  used  May  12-29  andSeptonber 
3-30  fairly  well  defined  below  220  second-feet.  Gage  read  to  half  tentha  twice 
daily.  Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating 
table.  Gage  height  subject  to  considerable  error.  Records  nm^y  approxi- 
mate.   Daily  discharge  not  sufficiently  accurate  to  warrant  publication. 

Diteharge  metuurements  of  Black  River  near  Fort  Apache,  Ariz.,  during  (he  year  ending 

Sept.  SO,  1916. 


Date. 


Uade  b7— 


Dto- 
ehaiga. 


Sept.  19 
22 
23 


EUswocth  and  Spiegel 

J.  B.  SplegeL 

do 


Act 
7.21 
7.W 
7.W 


Stc-fL 
216 
1« 
IflO 


Monthly  diteharge  o/Blaek  River  near  Fort  ApoAe,  Ariz,  ,for  the  year  ending  Sept.  SO,  1916 


Month. 


Discharge  In  seoond-leet. 


Haximum.  Minimum.     Mean. 


Bnn-off 
(total  In 
acre-feet). 


October 

November 

December 

January  1-8 

May  12-29 

September  3-30.. 


100 
208 
100 
122 
480 
MO 


80 
83 
80 
100 
ITS 
178 


91.9 
IM 

88.9 
108 
SOB 
S28 


e,«60 
8,330 
6,470 
1,710 
10,900 
18,100 


Note.— No  esxe-helght  record  Jan.  1,  Jan.  9  to  Uay  11,  and  Uay  SO  to  Sept.  2.    Dischaige  Jan.  1  inter- 
polated.   Bee ''Accuracy"  In  station  descrlptlan. 

SALT  HIVXH  HXAX  aOOSXVZLT,  ABIZ. 

Location. — At  diversion  dam  for  power  canal,  about  10  miles  above  upper  end  of 
Roosevelt  reservoir  and  about  20  miles  east  of  the  town  of  Roosevelt,  Gila  County. 

Dkainaob  area.— 4,222  square  miles  (measured  by  United  States  Reclamation 
Service). 

Rkcords  available.— October  1, 1913,  to  September  30, 1916. 

Gaoe. — ^Vertical  staS  on  left  bank  bolted  to  concrete  wall  at  head  of  canal.  Tem- 
porary gages  are  used  from  time  to  time  when  channel  ahifta  away  from  main  gage. 

DiscHABOE  MEASUREUENTS. — liodB  from  Cable  at  or  by  wading  near  dam  site.  Pre- 
vious to  January  19, 1918,  when  the  dam  was  destroyed  by  flood,  low-water  meas- 
urements were  made  by  wading  below  dam;  when  river  could  not  be  waded  dia- 
chaige  was  computed  from  elevation  of  water  surface  in  reservoir,  known  outflow, 
and  computed  inflow  from  other  than  Salt  River  sources. 

Chankel  and  control. — Shifting  sand  and  gravel.  Prior  to  its  deetruction  by 
flood  January  19,  1916,  the  dam  formed  a  permanent  control. 

Extremes  of  discbaroe. — Maximum  mean  daily  discharge  during  year,  79,237 
second-feet  January  19;  miniinum  discharge,  286  second-feet  October  14, 15. 

1913-1916:  Maximum  discharge  January  10,  1916;  minimum  discharge,  164 
second-feet  June  29, 1914. 

Diversions. — ^None. 

AccuRACT.— Previous  to  January  19,  1916,  discharge  was  computed  by  oonaidaiiig 
dam  as  a  weir,  the  coefficient  of  discharge  having  been  detennined  by  current- 
meter  measurements;  discharge  after  January  19,  when  dam  was  destroyed  by 
flood,  detennined  from  current-meter  measurements  made  nearly  every  day. 
Records  reported  as  good  by  U.  S.  Reclamation  Service. 

Cooperation.— Daily-discharge  record  furnished  by  United  States  Reclamation 
Service. 
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DaUjf  £m3»arge,  in  second-feet,  of  Salt  River  near  Booievelt,  Ariz.,  for  the  year  ending 

Sept.  SO,  1916. 


DV. 


Oct. 


Not. 


Dee. 


Jan. 


Feb. 


Ibr. 


Apr. 


Itaj. 


June. 


July. 


Aof. 


SepL 


2 

3 

i.'.'.'.'.'. 

« 

7 

8 

t 

W. 

II 

U 

13 

14 

IS. 

1« 

17 

IS 

19 

» 

21 

32. 

2} 

U 

2S 

IS 

27 

2R 

» 

» 

31 


412 
380 
344 
330 
329 

312 
313 
312 
2g« 
2W 


2S8 

28S 
286 
286 

291 
291 
340 
361 


340 
340 
335 
321 
296 

338 
306 
298 
296 

235 
296 


296 

289 
289 


309 

37S 
446 
472 
461 

498 
482 
482 
483 

400 


374 
368 
358 
3£8 

367 
367 
358 
350 
359 

356 
359 
350 


339 


S39 
339 

390 
399 
399 
399 
390 

890 
370 
370 
370 
378 

400 
400 
400 
400 
386 

380 
380 
380 
3X0 
380 

380 
380 
370 
370 
370 
410 


745 
563 
515 
473 
421 

446 
770 
820 
834 
1,110 

3,163 
3,501 
1,722 
1,050 
934 

1,726 
36,825 
66,384 
79,237 
40,170 

1£,101 
14,120 
13,267 
6,603 
3,668 

8,797 
4,323 
13,192 
43,429 
23,648 
17,546 


10,878 
9,624 
6,198 
3,632 
3,573 

2,688 
2,680 
2,646 
3,536 
4,686 

4,31)0 
4,493 

4,607 
4,689 
4,771 

4,400 
4,400 
4,400 
4,400 
5,010 

4,703 
6,481 
6,796 
4,480 
6,240 

4,100 
4,235 
6,570 
6,400 


6,610 
7,120 
8,166 
8,100 
5,733 

6,610 
4,996 
6,306 
4,483 
4,697 

8,137 
1^906 
7;953 
8,351 
8,438 

7,620 
6,691 
6,064 
6,956 
6,882 

6,095 
6,388 
9,385 
28,260 
21,400 

14,069 
11,350 
9,038 
7^550 
7,018 
6,S£4 


6,620 
6,047 
4,606 
6,301 
3,672 

4,010 
3,968 
3,659 
3,661 
3,685 

3,930 
4,163 

6,157 
6,062 
4,656 

4,200 
4,092 
3,874 
4,317 
5,397 

4,738 
4,631 
4,448 
4,329 
4,293 

4,357 
3,878 
3,738 
3,706 
8,834 


3,322 
3,262 
2,884 
2,924 
2,317 

1,959 
2,131 
2,243 
2,157 
1,814 

2,100 
2,043 

1,872 
1,578 
1,672 

1,902 
1,673 
1,600 
1,388 
1,357 

1,370 
1,385 
1,326 
1,074 
758 

1,296 
1.127 
1,270 
1,208 
1,122 
892 


988 
983 
993 
900 


900 
980 
987 
940 
966 

945 
930 

950 
964 
950 

808 
806 
808 
808 


808 
806 
806 
806 
640 

640 
640 
540 
640 
490 


480 
470 
450 
430 
430 

430 
430 
430 
420 
500 

500 
600 

500 
500 
500 

470 
470 
470 
390 
354 

354 
360 
386 
366 
463 

480 
468 
808 
510 
674 
600 


645 
(30 
617 
47S 

435 
436 

465 
400 
415 

860 
876 

415 
1,000 
1,510 

1,390 

1,200 

880 

700 

674 

780 
530 
400 
465 
455 

650 
650 
900 
915 
1,100 
1,200 


1,170 
960 
84» 
74« 

on 


780 

736 

849 

3,340 

2,835 
1,530 
1,776 
1,580 
1,060 

950 
700 
470 
450 
685 


650 
550 
548 
530 

600 

476 
456 

432 
390 


Monthly  ditcharge  of  Salt  Riaer  near  Roosevelt,  Ariz.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  In  second-feet. 


Maxlnmm.  Minimum.     Mean. 


Bun-ofl 
(toUlin 
acre-feet). 


October 

itorember..... 
December..... 

January 

Febfuvy..... 

March. 

April. 

liay 

June 

July 

August 

September.... 

Tbsyear. 


412 

498 

410 

79,300 

10,900 

28,300 

6,520 

3,320 

993 

610 

1,510 

3,340 


339 

421 

2,570 

4,480 

3,670 

758 

490 

354 

400 


818 

375 

378 

13,000 

4,880 

8,360 

4,310 

1,770 

820 

459 

692 

940 


19,600 

22,300 

23,300 

799,000 

281,000 

613,000 

268,000 

109,000 

48,800 

28,300 

42,500 

55,900 


79,200 


286 


3,030 


2,200,000 


Note.— This  table  computed  by  engineers  of  the  United  States  Qeolcglcal  Surrey  from  reootda  furnished 
by  the  United  States  Reelamatlon  Service. 

WHITS  UVXS  AT  TOST  APAOBS.  ASS. 

Location. — At  hi^way  bridge  on  Fort  Apache  military  leeervation,  just  below 
junction  of  North  and  East  forks,  at  Fort  Apache,  Navajo  County. 

Drain AOK  akba. — Not  measured. 

Rkcords  availablb. — October  23,  1912,  to  September  30,  1916. 

6aob. — Vertical  staff  fastened  to  downstream  end  of  left  abutment  of  bridge;  read 
by  M.  Jeg&B  VeUsques.    January  27,  1915,  datum  of  gage  was  raised  4.4  feet. 

DiscHAsoB  MBASURBMKNFs. — ^ICade  from  bridge  or  by  wading. 
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SUBFACE  WATER  SUPPLY,  1916,  PART  IX. 


Channel  and  control. — Sand  and  gravel;  fairly  peimanent  at  low  otagea,  but  likely 
to  shift  during  floods.  Banks  high;  not  subject  to  overfloTr-  except  by  highest 
floods. 

BxTBBMBB  OF  DiscHABQB. — 1912-1916:  River  overflowed  its  banks  January  18  and 
19,  1916;  discharge  not  determined,  but  was  probably  greater  than  at  any  other 
time  since  the  station  was  established;  minimum  dischaige,  25  second-feet 
November  3,  4,  1915. 

DrvBBSiONS. — ^A  small  quantity  of  water  (amount  not  known)  is  diverted  for  irriga- 
tion by  the  Indians  several  miles  above  the  station. 

AocvBACT. — Stage-dischatge  relation  changed  during  flood  of  January  17-18.  Rating 
curves  used  before  January  17  fairly  well  defined  from  80  to  600  second-feet; 
curve  used  after  that  date  fairly  well  defined  from  90  to  1,400  second-feet.  Gage 
read  to  half-tenths  twice  daily.  Daily  dischatge  ascertained  by  applying  daily 
gage  height  to  rating  table.  Records  fairly  accurate,  except  for  extremely  low 
and  high  stages,  for  which  the  rating  curve  is  poorly  defined. 

CooPKRATioN. — Gage-height  record  furnished  by  United  States  Army. 

Dtteharge  meatwremenU  of  White  River  at  Fort  Apache,  Ariz.,  during  the  year  ending 

Sept.  SO,  1916. 


IHtte. 

MsdB  by— 

Oace 
bei^t. 

charge. 

Date. 

Hade  by— 

Oan 
bdibt. 

Dis- 
charge. 

Apr.  17 
17 

11.  D.  Andetson 

do 

Ftet. 
1.76 
1.76 

aee.it. 
1,400 
1,400 

Sept.  21 
21 

Eltoworthand  Spiegel.. 
do 

Feet. 

010 

■10 

See.il. 
177 
183 

DaUy  dieeharge,  in  ucond-feet,  of  White  River  at  Fort  Apache,  Ariz.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

to 

32 

47 

105 

505 

675 

1,460 

76 

32 

47 

105 

475 

568 

1,320 

76 

2S 

47 

90 

505 

475 

1,180 

66 

26 

47 

80 

448 

506 

1,070 

66 

32 

47 

/6 

475 

535 

1,0:^0 

6« 

66 

140 

76 

448 

535 

860 

63 

lOS 

140 

80 

448 

535 

1,0.0 

66 

00 

123 

80 

505 

568 

1,070 

66 

M 

105 

105 

605 

675 

1,190 

66 

102 

106 

287 

588 

808 

1,260 

66 

US 

BO 

287 

568 

1,260 

1,460 

6« 

128 

90 

184 

668 

1,540 

1,460 

60 

140 

go 

260 

S68 

1,610 

1,390 

S5 

140 

76 

184 

535 

1,680 

1,:60 

66 

122 

76 

287 

568 

1,020 

1,130 

66 

122 

M 

1,130 

638 

1,460 

1,280 

SS 

122 

M 

600 

1,390 

1,320 

S5 

123 

M 

718 

1,460 

1,610 

SS 

105 

76 

8,300 

718 

1,460 

1,610 

SS 

105 

76 

2,800 

718 

1,610 

1,540 

S5 

106 

76 

2,180 

808 

1,190 

1,540 

55 

90 

76 

1,130 

760 

2,000 

1,610 

55 

105 

76 

9«0 

808 

2,620 

1,,40 

47 

76 

80 

370 

808 

2,000 

1,540 

47 

66 

105 

475 

808 

1.640 

1,380 

47 

66 

106 

430 

8SS 

1  540 

1,320 

47 

65 

90 

420 

855 

1,S40 

1,260 

47 

55 

80 

8,830 

908 

1,460 

1,260 

47 

55 

76 

1840 

806 

1,610 

1,130 

47 

65 

76 

606 

1,540 

1,070 

30 

78 

430 

1,610 

May 


June. 


July. 

Ang. 

180 

153 

180 

152 

180 

180 

180 

152 

180 

166 

180 

153 

180 

1M> 

180 

180 

173 

1S2 

166 

180 

166 

166 

166 

180 

16« 

152 

153 

152 

153 

166 

180 

180 

180 

180 

180 

152 

180 

166 

180 

212 

ISO 

180 

180 

180 

180 

152 

153 

180 

163 

180 

180 

U2 

180 

152 

180 

180 

isa 

347 

166 

247 

180 

313 

Sept 


1. 
3. 
3 
4 
S. 

6. 
7. 
8. 
8. 
10. 

11. 
13. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
34. 
35. 

36. 
37. 
38. 
28. 
30. 
31. 


1,070 

1,020 

960 

860 

908 

960 
1,070 
1,070 
1,0:0 
1,070 

1,020 
1,070 
1,130 
1,070 
1,020 

855 

675 
676 
636 
635 


313 
180 
186 

201 
206 

212 
230 
230 
247 
312 


180 
312 
180 


347 
347 

266 
266 
285 
385 
266 

347 
385 
306 
848 
370 


180 
212 
196 
180 
180 

196 
152 
3SS 
348 
370 

370 
S28 
266 
230 
213 

213 
247 
247 
212 
180 

180 
180 
166 
166 
166 

183 
168 
140 
138 
U6 


NOTB.—Oafw  not  read  Oct.  18,  Not.  10-tS,  and  Jnly  9:  dlsrharfelntcrpolated.  Oaeenotread:  dMiam 
estimated  from  weather  records  and  by  comparison  with  records  for  other  statloxis  as  lollowa:  Jan.  17  and 
18,  3,800  second-feet;  Uay  21-28,  350  second-feet;  Jane  11-18,  230  second-feet. 
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MoniUyditAargeof  WhxU  Rivtr  at  Fart  Apache,  Ariz.,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 

Discharge  In  second-tnt. 

SmMff 

(total m 
acre-loet). 

Maxlmam. 

Mizilznuxn. 

Mean. 

Oet6b«r 

BO 
140 
140 

3» 
25 
47 
76 
448 
475 
960 
180 
180 
152 
152 
116 

59.2 
84. » 
84.7 
>  958 
641 
1,260 
1,310 
a  712 
.246 
172 
176 
211 

3,640 

5,050 

5,210 

68,900 

36,900 

December... - 

February. 

ios 

2,620 
1,610 
1,130 
»70 
180 
247 
370 

i»trn>».., 

77,500 
78,000 
43,800 
14,600 
10,600 
10,800 
12,600 

April 

Mw-.:::::.::..: 

Jona 

Jnly 

Aa«ast 

Soptunibcr.. 

25 

493 

358,000 

^     1 

.  Partly  estimated;  see  footnote  to  table  of  dally  dlsofaarge. 
SA8T  rOKX  or  WHTTZ  3SVTS.  AT  TOVt  APACHE,  AXIZ. 

Location. — On  Fort  Apache  Military  Reaerve  at  Fort  Apache,  Navajo  County,  about 
half  a  mile  above  junction  with  North  Fork  of  White  River. 

Drainage  area. — ^Not  measured. 

Records  atailabi.b. — November  8,  1912,  to  September  30, 1916. 

Gaoe. — ^Vertical  staff  fastened  to  ash  tree  on  left  bank  opposite  officers'  quarters. 
January  27, 1915,  a  new  staff  gage  was  installed  and  the  datum  raised  5  feet. 

Discharge  mea8T7rements. — Made  by  wading  near  gage. 

Channel  and  control. — Boulders  and  gravel;  slightly  shifting. 

Extremes  of  discharge. — Maximum  stage  and  discharge  during  year  not  determined 
minimum  discharge  15  second-feet  November  3-5. 

1912-1916:  Maximum  stage  and  discharge  not  determined ;  minimum  discharge 
5  second-feet  February  14-16,  1914. 

AcciTRACT. — Stage-discharge  relation  changed  auring  high  water  on  January  17-18. 
Rating  curve  used  before  January  17  fairly  well  defined  at  all  stages.  Curve  used 
after  that  date  fairly  well  defined  between  40  and  250  second-feet.  Gage  read  to 
half-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  daily  gage 
height  to  rating  table.  Records  fairly  accurate  except  for  high  stages,  for  which 
rating  curve  is  poorly  defined. 

Cooperation. — Gage-height  record  furnished  by  United  States  Army. 

Ditdiarge  meaturemenU  of  East  Fork  of  White  River  at  Fort  Apache,  Ariz.,  during  the 
year  ending  Sept.  SO,  1916. 


Dirte. 

ICadeby- 

hoi^t. 

Dls- 
chaiSB. 

Date. 

Hade  by— 

Oace       DIs- 
height,  charge. 

Apr.  17 
17 

U.  D.Andarson. 

do 

Art. 
L40 
L40 

SK.4U 
216 
332 

Sept.  21 
21 

Ellswortb  and  SplegeL. 
do 

Fett. 
.25 
.25 

S«c.f(. 
4L3 
43.3 
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DaUjf  discharge,  in  teeond-feet,  of  Eatt  Fork  qf  White  River  at  Fort  Apaehe,  Arit.,for  the 

year  ending  Sept.  SO,  1916. 


Dmy. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Iter. 

Apr. 

Iter. 

June. 

July. 

AOfr 

8q«. 

1 

22 
22 
22 
20 
20 

20 
20 
18 
18 

18 

18 
18 
18 
20 
20 

20 
18 
18 
18 
18 

18 
18 
18 
20 
IS 

IS 
16 
IS 
16 
16 
16 

16 
16 
15 
15 
15 

24 
24 
30 
30 
83 

86 
3B 
42 
42 
38 

88 
38 
88 
S4 
34 

34 
30 
34 
27 
M 

22 

20 
18 
18 
18 

18 
18 
18 
18 
24 

27 
10 
80 

J7 
27 

24 
24 
» 
22 
22 

24 
24 
24 
22 
23 

22 
23 
23 
34 
27 

37 
24 
24 
24 
23 
22 

27 
27 
24 
24 
22 

22 
24 
24 

27 
S6 

61 
42 
61 
42 
67 

78 

"'764' 
681 

3S8 
366 
303 
236 
160 

125 
103 
853 
467 
383 
234 

280 
263 
349 
275 
363 

336 
236 
224 
212 
224 

212 
224 
236 
224 
212 

201 
190 
190 
180 
190 

234 
224 
236 
249 
349 

236 
336 
224 
334 

212 
190 
180 
160 
170 

180 
180 
190 
224 
333 

383 
898 
450 
363 
833 

849 
318 
333 
333 
349 

433 

433 
562 
433 
340 

333 

333 

303 
333 

333 

318 

333 
318 
280 
236 
212 

2D1 
212 
224 
234 
213 

234 
249 
238 
224 
249 

349 
236 
283 
262 
276 

262 
249 
275 
275 
340 

2M 
383 
275 
2B2 
262 

249 
236 
236 
224 
236 

249 
234 
313 
301 
324 

312 
212 
324 
224 
312 

180 
160 
160 
142 
126 

■■"so' 

34 
34 

38 
42 
18 
35 
32 

30 
34 
34 
38 
34 

...... 

«7 

47 
42 
34 
42 
47 

52 
57 
57 
68 

68 

38 
38 
38 
38 
38 

38 
38 
38 

38 
38 

38 

30 
34 

80 
30 

38 
42 
38 
38 
38 

38 
88 

30 
30 
10 

38 
38 

38 
38 
38 
38 

38 

30 
34 

10 

38 

34 

42 
38 
30 
38 

38 
38 

38 
34 

38 

57 
62 
47 
52 
42 

14 

38 
88 

47 
47 

47 
47 
57 
47 
38 
47 

53 

2 

47 

% 

43 

4 

38 

6 

88 

e 

47 

7 

47 

8 

67 

g 

67 

10 

68 

u 

66 

13 

57 

13 

57 

u:;:::::::::::: 

47 

IS 

47 

IS 

38 

17 

47 

18 

47 

19 

38 

ao 

38 

21 

43 

22 

38 

23 

34 

24 

88 

2S 

38 

28 

43 

27 

34 

28 

SO 

20 

SO 

30 

so 

31 

Note. — Oaga  not  read  Nov.  10-12,  June  4, 6  and  26;  dbobaice  Intarpolated.  Dbduiga  etttnmted  be- 
cause of  lack  of  gage  readings,  from  weather  record  and  study  of  record  of  flow  at  other  stationa  as  fbUows: 
Jan.l7andl8,900aeoaQd-net;Uay  21-28,  80  second-ltat;  June  11-18,  40  second-ieet.  See  "Accuracy "in 
station  dascTlptton. 

Monthly  discharge  0/  East  Fork  of  WhUe  River  at  Fort  Apaehe,  Ariz.,  for  the  year  endinff 

Sept.  SO,  1916. 


Month. 


Discharge  In  second-ieet. 


Maximum.  Hlnimum.      Mean. 


SmMfl 
(toulin 
aere-ftet). 


October 

November. 
December.. 
January.... 
February. . 
Han^ 


April. 
May.. 


June. 

July 

August 

September. 


562 
333 
249 
68 
42 
62 
68 


16 
15 
18 
22 
180 
160 
201 


18.5 
28.1 
23.4 


313 

363 

1S7 
42.8 
86.4 
41.5 
44.4 


The  year.. 


IS 


118 


1,140 

1,670 

1,440 

14,500 

13,303 

19,300 

16,000 

9,860 

a,Sfi0 

8,340 

2,&S0 

2,040 


86,800 
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TORO  cnaxK  hxas  hoosxvzlt,  asiz. 

Location. — In  sec.  14,  T.  6  N.,  R.  10  E.,  6  milee  above  upper  end  of  Booeevelt  reeervoir 

•od  15  miles  nortliwest  of  town  of  Booeevelt,  in  Gila  County. 
DuiNAOE  ASBA. — 1,004  BquaTO  miles  (measured  by  United   States  Reclamation 

Service). 
Rboords  available. — October  1, 1913,  to  September  30, 1916. 
Gaox. — ^Vertical  staff  on  right  bank.    Position  of  gage  is  chaoged  from  time  to  time 

owing  to  shifting  control. 
DiscHAROi  MEASUREMENTS. — ^Made  bywadlng  at  low  stages  and  by  slope  method  at 

bi^  stages.    Measurements  are  made  frequently  by  engineer  of  United  States 

Reclamation  Service  stationed  at  Roosevelt  dam. 
Channel  and  oontbol. — ^Boulders  and  gravel;  shifting  at  high  stages.    One  channel 

at  aU  stages. 
ExnuwEir  op  DiscHAitaE. — ^Maximum  mean  daily  discharge  during  year,   15,847 

second-feet  January  19;  mitiimnm  dischaige,  5  second-feet  November  2-7,  No, 

vember  24  to  December  6,  and  December  10-14. 
1913-1916:  Maximum  mean  daily   discharge  January   19,   1916;    minimum, 

2  second-feet  August  15-19,  1914. 
DivEBSiONB. — ^No  diversions  in  vicinity  of  station;  entire  flow  is  dischatged  into 

Roosevelt  reservoir. 
AocDBACT. — ^Records  reported  as  fair  by  U.  S.  Reclamation  Service. 
CooPKHATioN. — Daily-discharge  record  furnished  by  United  States    Reclamation 

Service. 


Dailg  dMtarge,  in  $eoond-feet,  of  Tonto  Creek  near  Roosevelt,  Ark.,  for  the  year  ending 

Sept.  SO,  1916. 


Dmy. 

Oct. 

Nov. 

Dec. 

Jon. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

t 
< 

S 
5 
5 

S 

e 

8 

g 

8 

8 
8 
8 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
800 

750 
1» 
7S 
40 
2S 

30 
38 
38 

38 
38 

100 
113 
112 
SO 
SO 

1,000 
7,166 
13,278 
15,  M7 
8,088 

3,830 
2,824 
2,«S3 
1,320 

rj2 

750 
865 
2,938 
8,B8« 
4,749 
3,  MO 

800 

400 
300 
240 
240 

20O 
200 

200 
200 
300 

300 

300 
300 

300 
300 

300 
200 

200 
300 

200 

200 
300 
2S0 
300 
20O 

ISO 
ISO 

200 
20O 

ISO 
ISO 
150 

100 
ICO 

100 
80 
80 
80 
80 

100 
100 
100 
200 
200 

300 
180 
180 
180 
180 

180 
180 

200 
400 
400 

400 
300 
300 
300 
300 
2S0 

ISO 
150 
ISO 
120 
130 

130 
120 
100 
100 
100 

100 
100 

100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 

100 
100 
100 

100 
100 
91 
90 
90 

90 
90 
90 
90 
90 

00 
90 
90 
90 
90 

90 
88 
82 
83 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
SO 

SO 

so 

SO 

so 
so 
so 

40 
30 

30 
30 
30 
20 
20 

30 
30 
30 
30 
30 

20 
30 
20 
20 
30 

20 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 

10 
10 
10 

10 
10 
13 
13 
12 

13 
13 
13 
60 
31 
IS 

IS 
100 
61 

SO 
20 

30 
30 
30 
10 
10 

10 

10 

200 

200 

200 

276 
300 
300 
300 

180 

ISO 
130 
130 
110 
196 

160 
100 
100 
70 
40 
80 

70 

J. 

SO 

1 

45 

4 

45 

i 

43 

«. 

40 

7 

17 

t 

17 

9 

S6S 

M 

480 

11 

306 

12. 

310 

U. 

336 

14 

140 

18. 

60 

M 

SO 

17 

SO 

18. 

SO 

1> 

SO 

ai 

SO 

a 

SO 

B. 

SO 

a 

40 

M 

40 

25 

40 

2J. 

30 

27 

30 

at 

30 

]( 

18 

» 

16 

a 

•— 19— wsp  439 12 
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Monthly  dimAarge  of  TorUo  Credi  near  Roo$ei)tit,  Ariz.,  for  (he  year  enJSng  8epL  SO,  1918. 


Itmtb. 

DliGhitKe  in  leoeiMl-iBet. 

Bno-oa 
(total  la 

H«Tl<ninn 

Iflnimnm 

lieu. 

October 

8 

8 

800 

18,800 
800 
400 
180 
»» 
80 
80 
378 
88S 

8 

6 
S 

25 
180 

80 
100 

80 

ao 

10 
10 
15 

7.1 
&8 
88.5 

2,580 
248 
ISO 
108 
8&S 

4ao 

U.S 
106 
108 

W 

NovtmbflT 

888 

Deonmbfir 

U7|000 
14,100 

FflbnuTT    

JSSSl!::::::::::;::;:::::::;::::::;::::::::::;::::;:::; 

i£766 

Arril 

^430 

^v:::;::::;::::::::::::::::::::::::::::::;:::::;;:::: 

8,810 

Jiuije  ...*....... 

i.sa 

July 

812 

Augtint , 

8.480 

September 

0,130 

18,800 

6 

aM 

213,000 

Non.— This  table  campated  by  engiiieara  of  the  United  States  Geologtcal  Surrey  from  reoordi  turaUhed 
by  the  United  States  Beclamation  Serrioe. 

VXKDE  BIVBX  BXAX  OZiAXZDAI^  ABIZ. 

Location. — In  T.  17  N.,  R.  3  E.,  about  4  milee  below  the  mouth  of  Sycamore  Creek 
and  about  5  mileB  above  Glarkdale,  Yavapai  County. 

Drainaoe  abea. — ^Not  measured. 

Becobds  availablb.— June  18, 1915,  to  September  30, 1916. 

Gage. — Stevens  water-etage  recorder  on  left  bank. 

DiscHABOE  KEA8CREMENT8. — ^Made  from  cable  at  gage,  or  by  wading  near  gage. 

Channel  and  contbox.. — Gravel  and  boulders;  fairly  permanent  at  low  stages 
liable  to  shift  at  high  stages. 

EzTBBitBa  OF  DISCHABOE. — MariitiuTn  stage  during  year  from  waternstage  recorder 
11.93  feet  at  11  p.  m.,  January  18  (discharge,  determined  from  extension  of  latpog 
curve,  6,800  second-feet);  mininnim  stage,  from  water-stage  recorder  2.12  feet  at 
9  p.  m.  June  12  (discharge,  73  second-feet). 

1915-1916:  maximum  stage  recorded  January  18,  1916;  minimuTn  stage   2.10 
feet  on  August  4,  11,  and  12, 1915  (dischaige  70  second-feet). 

DivsBsioN. — ^Water  is  diverted  above  and  below  station  to  irrigate  a  few  amall  landiea 
amount  not  known. 

Accuracy. — Stage-diachaige  relation  fairly  permanent.  Rating  curve  fairly  well 
defined  below  1,000  second-feet.  Operation  of  water-stage  recorder  satisfactory 
throughout  the  year.  Daily  discharge  ascertained  by  applying  to  the  rating 
table  daily  gage  height  determined  by  inspecting  gage-height  graph.  Records 
fair  except  for  extremely  high  stages  for  which  the  rating  curve  is  poorly  defined. 

Cooperation. — Station  established  and  maintained  in  cooperation  wiUi  United 
Verde  Copper  Co. 

Div^argt  meamremmU  of  Verde  River  near  ClarkdaU,  Ariz.,  during  the  year  ending 

Sept.  SO,  1918. 


Date. 

Uade  by— 

OaM 
hd^t. 

IMa- 
diarta. 

Feb    15 

Andemon  and  OlttinflB      .  - .- 

JIM. 
4.  SB 
2.80 

See.-/!. 

8se 

Aug.  U 

133 
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Daii)  (fifctope,  «t  twmA-feet,  of  Verde  River  near  ClarkdaU,  Arit.,  for  the  year  ending 

Sept.  SO,  1916. 


DW. 


Oot.     Mot.    Deo.     Jan.     Feb.     Ifar.     Apr.    II«y.    'mw.    'ul7-    An(.    Sept. 


L 
2. 

1. 
1. 

i.. 

«.. 

7. 
8., 
>.. 
ID.. 

U.. 
O.. 

13.. 
U.. 

u.. 
u.. 

17.. 
IS.. 

a.. 

30.. 

21.. 
22.. 
23.. 
2«.. 
2S.. 

2B.. 
27.. 
28.. 
t>.. 
30. . 
31.. 


SS 
85 
85 
85 
M 

92 
SB 

SO 
M 
SO 

9i 
SO 
SO 
B4 

as 

102 

886 

5,170 

hvn 


554 

880 
353 
253 
253 

353 
250 
8,740 
1,530 
828 
545 


675 
638 

643 
613 
466 

400 

413 
5S0 
750 
776 

848 
B20 
803 
880 


963 
1,180 
1,330 
1,140 
1,190 

1,860 

1,810 

1,380 

880 

666 

575 
506 
479 
461 


436 
878 
433 
684 
1,410 

I,9SD 
3,310 
3,270 
1,570 
1,280 

1,260 
1,350 
1,3S0 
1,160 
1,360 

1,180 
1,060 
1,040 
1,080 
1,180 

1,800 
1,320 
1,430 
1,320 
984 

756 
606 

875 
303 
346 
315 


147 
108 
88 
84 
84 

86 
84 
86 

84 
83 

83 
80 
79 
78 
76 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 


138 
78 
78 

119 
86 

79 

78 
78 
78 
78 

87 
88 

79 
79 
166 

330 
316 
113 
863 
408 
113 


100 
188 
137 
88 

93 

147 
97 
90 
87 
79 

78 

80 

166 

845 

896 

147 
98 
80 

78 
78 

18 
78 
78 
78 
78 

78 
149 
681 
320 
108 

79 


78 
78 
78 
78 
78 

78 
78 
134 
115 

lis 


78 
78 
78 

80 
88 

78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 


JkmMy  ditdiarge  of  Verde  River  near  CUoidaU,  Ariz.,  for  On  year  ending  Sept.  SO,  1916. 


Month. 

-  Dischuge  in  seoctid-leet. 

Run-off 
(total  In 
■cre-iaet). 

jCftXiflBIIXU* 

Mintamm. 

itmo. 

Oetobv 

80 

90 

96 

5,170 

1,360 

3,370 

147 

.    82 

78 

406 

581 

134 

78 
79 
80 
86 
400 
315 
76 
78 
76 
78 
78 
78 

78.9 
8L3 
82.8 

578 

800 
1,080 
83.9 
7&4 
77.6 

117 

137 
83.2 

4,860 

Nq^rnnbtr  

4,840 

6,080 

35,600 

48,000 

67,000 
4,830 
4  820 

DtcoDbcr. 

Wmarj 

ifaSr^:":":":;:"";:"';""""""""";:!;;;!! 

AmiL    

as!?::::::::::::::::::::::;:;;::::;:::::::::::::::::::: 

fjiSMt 

4,630 
7,180 
8,420 
4,850 

July 

Aomi           

Sepiembier. 

Th*  rfwr 

5,170 

76 

373 

188,060 

VSBSS  aiVXS  AT  OAMP  VXBDS,  AMtZ. 

Location. — In  sec.  30,  T.  14  N.,  R.  6  E.,  at  steel  highway  bridge  just  above  town  of 

Camp  Verde,  Yavapai  County,  and  above  mouth  of  Beaver  Creek. 
DsAiNAoB  AKBA. — Not  mesBured. 

Recdrdb  available. — December  5, 1912,  to  September  30, 1916. 
Gage. — Chain  gage  on  downstream  side  of  bridge;  installed  November  12,  1916,  at 

datum  1.80  feet  above  that  of  original  gage,  which  was  a  vertical  staff  painted  on 

east  pier  of  bridge.    Gage  read  by  Nicholas  A.  Vyne. 
DiscBAKOE  MBASURBMBNTS.— Made  from  highway  bridge  or  by  wading. 
Cbannei,  akd  control. — Channel  strai^t;  clay  and  sand  bottom.    Banks  burly 

hi^;  not  likely  to   be    overflowed.    Control  shifts,   especially  during  hig^ 

stages. 
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ExTRBMSB  or  DI8CRAROE.— Maximum  Btage  duiing  yeu,  17.0  feet  on  nig^t  of  Jaaa* 
ary  18  (discharge  not  determined);  mininmm  discharge,  40  second-feet  October 
6-7. 

1912-1916:  Maximnin  stage  January  18,  1916;  minimum  discharge,  31  second- 
feet  June  28,  29, 1914. 

D1VBB8ION8. — Much  of  the  low-stage  flow  is  diverted  for  irrigation  at  various  points 
up  the  valley. 

AocuKACY. — Stage-discharge  relation  changed  considerably  during  hi^  water  in 
January  and  sligbtly  at  various  times  during  low  stages.  Rating  curves  fairly 
well  defined  below  3,000  second-feet  except  for  extremely  low  stages,  for  which 
discharge  measurements  are  too  few  to  indicate  the  date  of  slight  shifts  in  control. 
Gage  read  once  daily  to  half-tenths;  oftener  during  floods.  Daily  discharge 
ascertained  by  applying  gage  height  to  rating  table.  Records  fair  except  for 
extremely  low  and  high  stages,  for  which  the  rating  curve  is  poorly  defined. 

Ditdtarge  meatvremerUs  of  Verde  River  at  Camp  Verde,  Ariz.,  dtaring  the  year  ending 

Sept.  SO,  1916. 


Drte. 

Miuin  by  - 

hel^t. 

Dis- 
charge. 

Bate. 

Uadeby— 

hd^t. 

Dls- 
ofaaige. 

Kov.  11 
Feb.  17 

If.  D.  Andtnon 

do 

8.80 
.86 
.(0 

M 

Aug.  13 
14 
U 
38 

Ellsworth  and  Anderson 

do 

do. 

1.71 
2L87 
3186 
.88 

las 

Apr.  33 
A0(.  13 

do 

Elbwccth  and  Andenoo 

»'SS 

H.D.  Anderson 

Daiiy  ditdyarge,  in  leeond-feet,  of  Verde  River  at  Camp  Verde,  Ariz.,  for  the  year  ending 

Sept.  30, 1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay. 


Tone. 


July. 


Aug. 


Bppt. 


1. 
3. 
3. 
4. 
8. 

8. 
7. 
S. 
9. 
10. 

11. 
13. 
IS. 

14. 
16. 

U. 

17. 
18. 
U. 
30. 

31. 
31. 
33. 
31. 
36. 

38. 
37. 
38. 
38. 
80. 
31. 


374 
337 
305 
340 
180 

180 
180 
180 
180 
1«3 

130 
130 
130 
130 
130 
130 


130 
1» 
130 
130 
130 

183 
I«l 
IW 
180 
180 

IW 
180 
162 
1«3 
162 

182 
163 
162 
163 
162 

162 
162 
162 
162 
162 

162 
162 
162 
163 
163 


162 
163 
163 
180 
IW 

180 
180 
180 
180 
180 

180 
180 
180 
180 
19B 

lOB 
19B 
ISO 
Its 
190 

199 

180 
180 
180 
180 

ISO 
180 
163 
163 
162 
199 


220 
263 
240 
240 
340 

220 
330 
340 
362 
340 

340 
240 
220 
230 
362 


2,380 

1,970 

880 

616 

680 

1,140 
1,140 


3,0(0 
1,230 


800 
7«0 
720 
650 
660 

490 

400 

ftSO 

1,480 

1,280 

1,630 
1,640 
1,640 
1,860 
1,700 

I,7W 
1,760 
3,100 
3,600 
3,320 

3,S60 
3,930 
1,970 
1,680 
1,700 

2,580 
4,1» 
2,800 

2,  an 


2,080 
l.OTD 
1,750 
1,580 
3,630 

3,130 
3,630 
1,970 
2,080 
4,130 

6,010 
4,360 
8,840 
3,130 
3,020 

1,860 
1,640 
1,280 
1,180 
1,140 

1,050 
1,970 
3,120 
3,980 
3,930 

3,630 
3,500 
3,390 

1,970 
1,680 
1,0S0 


685 
616 


300 


3W 
340 
330 
180 
180 

180 
166 
166 
165 
ISO 

140 
ISO 
123 
123 
122 

115 
110 
110 
106 
106 

105 
110 
100 
100 
100 


100 
ICO 
100 
100 
100 

100 
100 
110 
110 
100 

100 
100 
100 
100 
100 

100 
100 
106 
105 
110 

110 

lis 

115 
115 
110 

110 
110 
110 
110 
106 
105 


106 
105 
106 
106 
106 

110 
110 
105 
105 
105 

106 
106 
106 
110 
106 

106 
106 
110 
110 
110 

110 
110 
106 
106 
105 

110 
110 

lis 

115 
115 


110 
110 
110 
110 
110 

110 
110 
110 
HO 
110 

106 
106 
106 
110 
150 

140 
130 
133 
116 
110 

108 
106 
106 
123 
122 

150 
230 
300 

380 
360 
330 


330 
330 
340 
380 
340 

340 
340 
240 
300 
180 

160 
140 
430 
380 
1,280 

800 
260 
330 
180 
180 

ISO 
ISO 
140 
140 
140 

130 
130 
130 
380 
400 
30O 


380 
330 
30O 

165 
140 

130 
130 
130 
460 
580 

«0 
380 
180 
16B 
ISO 

1C5 
30O 

180 
ISO 
MS 

ISO 
I6S 

in 

ISO 
180 

140 
140 
IJO 
130 
130 


NOTB.— DIacfaarge  Oct.  1  and  3  estimated,  July  31  Interpolated;  gage  not  read.  Dlsehanre  eattnatad, 
becsise  of  backwater  from  Beaver  Creek,  by  comparison  vtith  records  for  other  stations  en  Verde  Elver 
as  follows:  Jan.  17-30. 13,000  secood-teet;  Jan.  38  and  39, 15,000  second-Ieet. 
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IkniUy  XMtkarge  of  Verde  River  at  Camp  Verde,  Ariz. ,  for  the  year  ending  Sept.  SO,  1916. 


Hcotti. 


Dlacbaige  In  aeoond-iBet. 


Unimton.  Mlntnmm,     Uean. 


Snn-off 
(total  In 
sore-lMt). 


October.... 
NoT«raber., 
DeCMnber.. 

Jmnary 

Peteuarr.. 
MaRb..:... 

fc:::: 

June 

July 

Aogost 

September. 


374 
IW 
IW 


4,120 

8,010 

•85 

118 

118 

m 

1,280 
580 


40 
ISO 
182 

•230 
400 

1,050 
100 
100 
108 
105 
130 
130 


124 

161 

182 

8,050 

1,710 

2,400 

184 

108 

108 

138 

270 

IM 


7,«)0 

9,880 

U,200 

188,000 

08,400 
148,000 

11,500 
8,450 
6,480 
8,480 

16,600 

11,750 


Tbeyear.. 


724 


524,000 


s  Partly  estimated.    See  lootnote  to  dally-diachorge  table 
TXBDE  aiVXB  AT  OKILDS,  HXAX  OAKP  VXaOX,  ABIS. 

Location. — Just  below  power  plant  of  Arizona  Power  Co.  at  Childa,  3  miles  above 

mouth  of  Foasil  Greek  and  about  18  milee  southeast  of  Camp  Verde,  Yavapai 

County. 
Dhainaoe  aeea. — Not  measured. 

Rkcords  available. — February  25,  1911,  to  September  30,  1916. 
Gaob. — Inclined  staff  in  thiee  sections  on  left  bank  about  300  feet  below  power  plaot 

of  Arizona  Power  Co.    Bead  to  half-tenths  twice  daQy  by  engineer  of  power 

plant. 
DmcHABOs  MKAsuBBMBNTS. — Made  by  wading  or  from  a  cable  a  mile  above  gage. 
Channel  and  contbol. — Boulders  and  bedrock;  apparently  Mrly  permanent. 
ExTBKMxa  OF  8TAOE. — Maximum  stage  recorded  during  year,  23  feet  at  7.25  a.  m. 

January  19;  minimum  stage,  4  feet  at  6.55  a.  m.  June  21. 
1911-1916:  Maximum  stage  January  19,  1916;  minimum  stage,  3.2  feet  April 

27,  28,  1911. 
DiTXBsioNS. — ^Water  is  diverted  above  station  for  irrigation.    See  Verde  River  at 

Camp  Verde,  page  179. 
Rbouiation. — ^A  &irly  constant  flow  of  about  48  second-feet,  divoted  from  FosbO 

Creek  for  power  development,  is  discharged  into  the  river  above  the  gage. 
CooPKRATiON. — Gage-height  record  furnished  by  United  States  Reclamation  Service. 

Pemanence  of  stage-discharge  relation  not  known,  as  no  dischaige  measurements 
have  been  made  at  this  station  since  October  18,  1913.    Daily  dischaige  not  deter- 
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Daih)  gage  height,  in  feet,  o/  Verde  River  at  Child*,  near  Camp  Verde,  An*.,  far  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au£. 

Sept. 

1 

4.45 
4.45 
4.45 
4.45 
4.5 

4.SS 

4.55 

4.6 

4.75 

4.7 

4.7 

4.65 

4.6 

4.65 

4.6 

5.05 

4.8 

4.8 

4.8 

4.75 

4.7 

4.7 

4.7 

4.75 

4.8 

4.75 

4.75 

4.7 

4.7 

4.7 

4.7 

4.75 

4.8 

4.7 

4.7 

4.8 

4.85 

4.95 

4.95 

4.9 

5.0 

5.0 

5.0 

4.95 

4.85 

4.9 

4.85 

4.85 

4.85 

4.9 

4.9 

4.8 

4.85 

4.95 

4.85 

4.8 

4.85 

4.9 

4.85 

4.8 

4.85 

4.9 

4.85 

4.9 

4.9 

5.0 

5.1 

4.95 

4.9 

4.9 

4.9 

4.9 
4.9 
4.95 
4  95 
5.05 

E.0 

5.05 

S.0 

4.95 

4.95 

4.9 
4.9 
4.9 
6.0 
4.95 

4.9 
4.9 
4.9 
4.9 
6.1 
5.25 

5.3 
6.0 

"4.'95' 

S.15 

5.1 

515 

5.4 

5.8 

5  75 

5.4 

S.2 

5.1 

5.25 

5.9 
10.1 
19.8 
21.3 
14.85 

9.5 

8.25 

7.7 

7.6 

7.6 

7.9 
8.15 
19.35 
18.0 
12.06 
8.8 

7.7 

7.2 

6.85 

6.7 

6.55 

6.5 
6.6 
7.0 

7.75 
7.9 

8.2 

8.2 

8.6 

8.45 

8.45 

8.4 
9.1 
9.15 

8.95 
8.9 

9.05 
9.7 
8.36 
7.76 

7.65 

8.2 
9.8 
11. 0 
8.S5 

7.7 

7.2 

7.05 

7.2 

7.9 

10.9 
8.6 
7.95 
8.3 

11.25 

11.25 
9.45 
9.05 
8.55 
7.9 

7.3 
7.3 
7.15 

7.a'; 

7.25 

10.15 
11.3 
11.96 
11.2 
8.9 

9.4 

8.96 

7. -15 

7.0 

6.7 

6.25 

6.0 
6.9 
6.9 
6.8 
57 

5.65 
5.6 
5  5 
5.4 
6.3 

5  35 

6.3 

6.15 

6.2 

6.15 

515 
5.1 
6.0 
5  05 
5.0 

4.9 

4.S5 

4.85 

4.8 

4.75 

4.75 

4.7 

4.7 

4.75 

4.55 

4.55 

4.6 

4.65 

4.6 

4.6 

4.65 
4.7 
4.6 
4.  .55 
4.5 

4.5 

4.55 

4.6 

4.65 

4.75 

4.7 

4.7 

4.65 

4.7 

4.7 

4.75 

4.8 

4.8 

4.65 

4.7 

4.7 

4.65 

4.7 

4.6 

4.6 

4.65 

4.55 

4.6 

4.65 

4.7 

4.65 

4.7 
4.7 
4  65 
4.6 
4.65 

4.6 
4.6 
4.  .55 
4.55 
4.5 

4.5 

4.55 

4.5 

4.5 

4.5 

4.3 
4., 55 
4.  .55 
4.6 
4.55 

4.55 

4.6 

4.6 

4.55 

4.55 

4.55 
4.5 

4.55 

4.5 

4.6 

4.6 

4.5 

4.55 

4.65 

4.7 

4.65 

4.7 

4.7 

4.75 

4.7 

4.75 

4.8 

4.8 

4.7 

4.7 

4.65 

4.65 

4.7 

4.6 

4.6 

4.85 

6. 85 

5.55 

5.25 

6.5 

5.65 

525 

6.2 

6.2 

6.15 

50 

51 

50 

4.95 

4.9 

50 

4.9 
4.9 
5  45 
555 
7.5 

6.0 

6.6 

525 

5.2 

5.1 

5.1 

5.0 

506 

M 

6.1 

5.25 

4.95 

6.0 

545 

5.85 

5.4 

5.3 

2 

6.3 

3 

5.2 

4 

5.1 

5 

S.0 

t 

5.0 

7 

4.0 

8.. 

6.06 

8 

6.15 

10 

7.25 

U 

6.15 

la 

5.6 

13 

5.35 

14 

5.3 

15 

5.2 

16 

Sl2 

17 

6.2 

18 

6.1 

19 

5.1 

30 

5.1 

81 

SlI 

22 

SlI 

23 

5.06 

24 

5.06 

25 

5.05 

26 

5.05 

87  .  .  . 

6.06 

28 

6.0 

88 

5.0 

30 

5.0 

SI 

Note.— No  gage-height  record  Jan.  3  and  4. 

VEBOZ  BIVXS  BXAS  KeDOWZIX,  AXIZ. 

Location. — At  dam  rite  on  Salt  River  Indian  Reservation,  three-fotirtha  mile  above 

junction  with  Salt  River  and  about  6}  miles  below  McDowell,  Maricopa  County. 
Drainagb  area. — 6,000  square  miles  (measured  by  United  States  Reclamation 

Service). 
Rbcords  available.— August  14  to  September  30, 1889;  April  20, 1897,  to  November 

11, 1899;  January  1, 1901,  to  April  19,  1902;  July  23-26,  1902;  January  1,  1903, 

to  September  30, 1916. 
Oaob. — ^Painted  directly  on  granite  rocks  on  right  bank. 

DiscHAROE  MEAsnREMENTS. — Made  from  cable  at  gage  or  by  wading.    Since  Novem- 
ber, 1913,  measurements  have  been  made  regularly  three  or  four  times  a  week  by 

a  man  stationed  at  gage. 
Channel  and  contbol. — Sand;  shifting. 
EzTBBMBS  OF  DISCHAROE. — ^Maxjmum  mean  daily  discharge  during  year,  53,350 

second -feet  January  19;  minimum  dischaige,  115  second-feet  July  9  and  10. 
1897-1915:  Mairimiim  mean  daily  gage  hei^t,  17.0  feet  November  27,  1905 

(discharge,  61,640  second-feet);  minimum  dischaige,  32  second-feet  July  19  and 

20, 1904. 
DrvEBSioNS. — See  Verde  River  at  Camp  Verde,  page  179.    A  small  quantity  of  water 

is  also  diverted  5  miles  above  station  for  use  on  Indian  Reservation. 
AocuRACT.— Recoids  reported  as  good  by  U.  S.  Reclamation  Service. 
Cooperation. — Daily  dischaige  record  fumiahed  by  United  States  Reclamation 

Service. 


Digitized  by 


Google 


GILA  BTVEB  BASIH. 


183 


JkO)  dMrngt,  in  ueaadrftA,  of  Vrtk  Rioer  war  MeDouM,  Jriz.,/or  fke  year  ending 

Sept.  30, 1916. 


Df. 

Oct 

Kov. 

Dae. 

Jan. 

F*b. 

Mw. 

Apr. 

May. 

Jan*. 

July. 

Aug. 

Bept 

1 

US 
100 
100 
187 

isa 

148 
148 
140 
185 
135 

132 
158 
182 
168 
160 

160 
158 
180 
180 
220 

940 
232 
280 
225 
225 

210 
200 

300 
20O 

200 

aoo 

188 
US 
185 
185 
185 

185 
235 
225 
225 
255 

285 
285 
850 
325 
305 

275 
262 
255 
290 
245 

238 

238 
253 
342 
335 

252 
275 
275 
282 
370 

265 

282 
255 
252 
268 

278 
312 
800 

288 
370 

288 
288 
376 
202 
2G2 

275 
425 
418 
412 
400 

385 

330 
28S 
288 

282 

282 
282 

275 

288 

802 

3,150 

3,060 

1,502 

825 

700 

525 

525 
S75 
860 
800 
800 

860 

1,175 

1,100 

875 

750 

1,000 
12,000 
28,000 
53,360 
44,886 

2,812 

1,800 
1,740 
i;460 

1,100 
1,500 
18,000 
22,800 
8,800 
2,250 

1,800 
1,300 

880 
1,200 

880 

800 
800 
820 
830 
820 

750 
800 
800 

800 
800 

760 
700 
800 
800 
800 

800 

1,000 
2,200 
1300 
1,000 

800 
100 
BOO 

6,000 

3,000 
1,000 
800 
1,000 
1,000 

1,150 
1,800 
1,800 
1,400 
1,650 

2,400 
3,000 
2,800 
2,400 
3,400 

3,000 
1,800 
1  700 
1,400 
1,850 

1,800 
5,600 
10,200 
18,600 
12,000 

4,500 

2,450 
8,000 
3,060 
2,000 
1,800 

1,700 
1,700 

i.eaa 

1,180 
860 

800 

820 
800 
720 
700 

810 
580 
560 
580 
820 

870 

SJ2 
570 

570 

600 

540 
430 
460 
450 
420 

365 
365 

310 
300 
300 

300 
260 
260 
380 
360 

255 

255 
355 
337 
237 

225 
240 
224 
224 
220 

820 
830 
380 
330 
308 

218 
220 
262 
327 
327 

214 
206 
206 
200 
210 
170 

170 
180 
214 
314 
810 

178 
173 
173 
203 
180 

180 
180 
185 
160 
146 

145 
146 
145 

140 
130 

130 
130 
128 
121 
180 

133 
129 
128 
128 
128 

128 
128 
129 
128 
129 

129 
125 
130 
US 
lU 

ISO 
170 
170 
300 
180 

160 
160 
ISO 
170 
160 

160 
160 
160 
160 
180 

ISO 
154 
830 
660 
738 
480 

580 
660 
500 
410 
140 

882 
800 
280 
395 
375 

350 
270 
25S 
Mi 
1,060 

1,710 

1,850 

1,300 

665 

406 

160 
340 
286 
280 
858 

485 
360 
310 
272 
340 
280 

480 

2 

428 

1 

406 

4 ; 

872 

( 

345 

• 

302 

7 

280 

8 

3(a 

9 

»;7oo 

4,680 

1,800 

868 

10. 

11 

12 

13 

14 

665 

U 

410 

M 

S40 

17 

476 

U 

445 

450 

JO. 

415 

a 

405 

395 

a 

385 

380 

m 

28 

328 

27 

320 

B. 

310 

306 

10. 

250 

MonMy  ditAarge  of  Verde  River  near  MeDotoell,  Ariz.,  for  the  year  ending  Sept.  SO,  1916. 


Itonth. 


Dtoefaarge  In  seoond-feet. 


HAzlnuun.  uinlmnm,     Uean, 


KUDKlff 

(total  In 
wae-Iaet). 


Oolober... 
Novmbtf . 
DMMnbv. 
IiDimry... 
Patenuy.. 
Haicb. .  .• 

fc:: 

JniM 

Jnly 

AngDM... 
Stptamber 

Ilia: 


240 
350 

3,150 
83,350 

6,000 
18,600 

1,700 
300 
214 
738 

1,860 

20,  no 


132 
185 
253 
525 
800 
800 
800 
170 
121 
115 
150 
260 


177 

248 

383 

7,080 

1,110 

8,310 

680 

233 

159 

201 

506 

1,300 


10,800 
14,800 
24,200 

436,000 
63,800 

197,000 
41,400 
14,300 
9,4«0 
12,400 
31,100 
77,400 


115 


1,280 


933,000 


Mors.— Monthly  and  ytarly  disdiam  oompattd  by  enginMn  of  TTnited  StstM  Ocologlcal  Borvsy  (rom 
daUy-dhchana  wcomU  timMiad  by  Unltad  BMtt  Bwlamatlnn  Sarvto. 
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SURFACE  WATER  SUPPLY,  1816,  PART  IX. 


BZAVXS  CBZXX  AT  CAMP  TXaOX,  ABXL 

Location. — In  sec.  30,  T.  14  N.,  R.  5  E.,  one-fourth  mile  above  junction  with  Yard* 
River  and  about  a  mile  northeast  of  Camp  Verde,  Yavapai  County. 

Drainaob  area. — ^Not  measured. 

Recobds  available. — December  1, 1912,  to  September  30, 1916. 

Gage. — ^Inclined  and  vertical  staff  on  right  bank  installed  August  14,  1916,  st  aame 
datum  and  at  practically  same  site  as  original  gage,  which  iras  washed  out  January 
21, 1916.  From  January  22  to  August  13, 1916,  a  temporary  gage  at  a  datum  1.46 
feet  above  the  original  gage  was  used.  All  readings  on  temporary  gage  reduced 
to  datum  of  original  gage.    Observer,  Nicholas  A.  Vyne. 

Dibcharoe  ueasurements. — Made  by  wading  near  gage.    . 

Channel  and  control. — Sand,  clay,  and  solid  rock;  somewhat  shifting. 

Extremes  of  discharge. — MftTiTnum  mean  daily  dischaige  during  year,  about  4,980 
second-feet  January  17;  maximiiTti  stage  recorded  during  year,  13.0  feet  during 
night  of  January  18  (caused  by  backwater  from  Veide  River).  Minifnnni  dis- 
chaige during  year,  7  second-feet  July  8-10  and  September  2-7. 

1912-1916:  Maximum  dischaige  not  determined.    Mimmiitti   dischaige,    1.5 
second-feet  April  26-30, 1913. 

Diversions. — Water  is  diverted  for  irrigation  at  several  points  above  the  station. 
Quantity  unknown.  A  small  amount  of  water  is  discharged  into  the  croek  above 
the  gage  at  times  by  an  irrigation  ditch  which  diverts  from  Verde  Biver  above  the 
mouth  of  Beaver  Creek. 

AocuRACT. — Stage-dischaige  relation  changed  during  high  Water  in  January;  fidrly 
permanent  for  remainder  of  year.  Bating  curve  fairly  well  defined  bdow  1,000 
second-feet  and  poorly  defined  above.  Gage  read  to  half  tenths  once  daily; 
oftener  during  hi^  water.  Daily  dischaige  ascertained  by  applying  daily  gage 
height  to  rating  table  except  when  stage-discharge  relation  was  affected  by  back- 
water from  Verde  River  (see  footnote  to  daily-discharge  table).  Records  fair, 
except  those  for  high  stages. 

Discharge  measurementt  of  Beaver  Creek  at  Camp  Verde,  Ariz.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Hsdeby- 

helX. 

Dis- 
charge. 

Date. 

MadebT- 

Tu^. 

DIs- 
(diarge. 

Nov.  13 
Feb.    3 

U.D.  AndaiiKin 

do 

do 

Ellsworth  tmd  Ander- 

rut. 

4.05 

s.as 

4.31 
4.16 

aee.4U 
l?.l 

a  663 
15.3 

8.8 

Aug.  14 

IS 
38 

EDsworth  and  Andw- 

Fttt. 

4.33 
4.83 
4.07 

««e.-/t, 
30.0 

Apr.  33 
Aug.  13 

do 

H.D.Aiideaan. 

Ul 
8.1 

a  SoifEioe  velocity  determined  with  floats  and  ooeffloient  ol  QM  med  to  reduce  to  mean  veisolty. 
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DaSji  dkAarf*,  in  ateond^eet,  cfBtmer  Creek  at  Camp  Yadt,  Ant.,  far  tie  ytar  ending 

Sept.  SO,  1916. 


D»y. 

Oot. 

Mot. 

Dm. 

Jan. 

Feb. 

Ibr. 

Apr. 

Itoy. 

June. 

July. 

AuR. 

Sept. 

1 

10 
10 
10 
10 
10 

10 
10 
10 
14 
14 

14 
14 
M 
14 

14 

14 
» 

a 
a 

17 

\} 
14 
10 
10 

U 
14 
10 
10 
10 
10 

10 
10 
10 
10 
U) 

10 

a 

17 
14 
17 

14 
14 
14 
14 
U 

14 
14 
14 
14 
14 

14 
14 
14 
14 
10 

10 
10 
10 
10 
10 

14 
14 
14 
17 
17 

17 
14 
14 
14 
14 

14 

14 
14 
14 
17 

17 
17 
17 
14 
14 

14 
14 
14 

14 
14 

14 
14 
14 
14 
17 

a 

17 

a 

28 
17 

a 
a 

17 
17 

» 

78 
78 

u 

4« 

a 

S7 

78 

4,eso 
"'mo' 

1,440 
1S20 

i.ieo 

•50 
800 

1,000 
730 

■2,'680' 
1)440 

1,300 

1,000 

800 

800 

815 

1,300 
I,U0 
1,100 
1,110 
i;0B0 

1,100 

1,440 

1,000 

800 

7W 

MS 
1,880 
815 
770 
780 

815 
1,440 
860 
•50 
470 

010 

540 

1,050 

840 

160 
138 
lOS 
123 
050 

805 
4SS 

810 
805 

1,000 

1,320 
1,200 
1,160 
1,000 
435 

505 

400 
810 
255 
205 

1,020 

3030 

816 

875 

815 

MS 

■no 

770 
80O 

eon 

205 

150 
138 
106 
•3 
78 

78 
03 

78 
66 
48 

37 
30 
18 
87 
80 

80 

a 

18 
U 
IS 

10 
10 
10 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
10 
10 
10 
10 

18 
10 
8 
8 
8 

8 
8 
13 
18 
8 

8 
8 
8 
8 
8 
8 

8 
13 
13 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
13 
13 
10 
10 

8 

1 

8 
8 

8 
8 
8 
8 
13 

13 
13 

10 
13 

IS 
10 
10 
10 
10 

10 
10 
10 
18 
18 

a 

60 
65 

48 
48 
37 

133 
78 
48 
55 

46 

37 
30 

87 
37 
87 

13 
18 
13 

a 

810 

78 
30 
18 
IS 
10 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 

J. 

I. 

4 

». 

». 

7 

g 

10 

t 

105 

10 

55 

11 

66 

n 

66 

B 

87 

14 

IS 

14. 

18 

1( 

IS 

13 

B. 

10 

ra 

10 

JO. 

10 

M 

10 

S 

10 

a 

10 

8 

2t 

8 

». 

8 

8 

X 

8 

8 

10. 

8 

Nots.— niMSfaamcitimatedbeoeaaeot  backwaterfram  Verde  River,  m  follows:  Tan.  18-10, 2,000  seocnd- 
iaet;  Jan.  28-a,  l,500seooiid-(eet.  I>ucliarge,Jad.l7aD(l  80  and  Feb,  21  and  a,  eettmated  from  extension 
sfiatinc  carve,  and  Is  roughly  approximate. 

JfotUUy  dMiarge  of  Beaver  Creek  at  Camp  Verde,  Aril.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discfaargein  seoood^Wt. 


MaTlimim.  Minlnmm,     Ilean. 


(totalis 
acre-feet). 


OelolMr. 

MoVBBibV*  •  >  -  < 

DeenlMr 

haauf, 

Abmry • 

fc::::::: 

/IIM-*******««. 

July , 

SeplaBtar."!!: 
Ibeycar. 


» 

a 
a 

4,050 

1,440 

8,630 

169 

13 

13 

08 

SIO 

105 


10 

10 

14 

17 

840 

105 

8 

8 

8 

7 

8 

7 


13.5 
13.9 
15.1 

788 

933 

712 
41.7 
88.1 
8.80 
17.1 
80.4 
17.8 


880 

708 

•» 

48,800 

58,800 

43,800 

3,480 

542 

594 

1,050 

2,340 

1,080 


4,960 


215 


156,000 


AOTTA  niA  BIVZK  HZAX  aLXTOALK,  ABB. 

LocAHON. — ^In  sec.  28,  T.  6  N.,  R.  1  E.,  at  old  div«nioii  dam  of  the  Beaidsley  iiri- 
gation  iwofect,  at  Camp  Dyer,  4  milea  belovr  mouth  of  Castle  Creek  and  22  milee 
northwest  of  Olendale,  Maricopa  County. 

DBAOfAGX  AKSA.— Not  measured. 

RiooxDS  ATAiLABU.— November  10, 1910,  to  September  30, 1916. 
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Oaob. — Stevens  water-stage  recorder  on  right  bank  installed  October  2, 1913;  de- 
stroyed by  flood  January  27,  1916,  and  replaced  March  21, 1916;  during  the  in- 
terval abaS  gage  readings  were  made  by  R.  Jones.  From  August  28,  1913,  to 
October  2,  1913,  a  Richard  Fr^ree  water-stage  recorder  was  used.  Prior  to 
August  28,  1913,  gages  were  vertical  staffs,  either  painted  on  or  attached  to  the 
masonry  diversion  dam,  with  a  datum  20  feet  lower  than  that  used  for  the 
water-stage  recorders. 

DiscHAxos  KEABUREMENTs. — ^Made  by  wading  near  gage  or  from  cable  about  one- 
third  of  a  mile  below  gage. 

Channel  and  control. — ^Bed  of  channel  above  and  below  the  dam  composed  of 
shifting  sand  and  gravel.  Principal  control  is  formed  by  the  remains  of  the  old 
diversion  dam  which  failed  during  the  flood  of  1895,  when  a  portion  of  masonry 
near  each  end  was  washed  out.  At  low  and  medium  stages  the  entire  stream  flows 
through  the  larger  opening  which  is  near  the  right  bank.  This  control  shifted 
considerably  as  the  crevices  in  the  dam  were  filled  in  with  sand,  which  washed 
out  during  high  stages.  On  October  18,  1914,  an  artificial  control  was  com- 
pleted across  the  right  opening  or  gap  in  the  dam,  but  was  partly  destroyed  by 
flood  January  29,  1915.  It  was  repaired  October  28,  1915,  but  was  again  piutly 
destroyed  during  the  floods  of  January,  1916. 

Extremes  of  dischaboe. — Maximum  stage  during  year,  from  flood  marks,  30  feet 
about  7  p.m.,  January  27  (discharge,  determined  from  extension  of  rating  curve, 
105,000  second-feet);  minimum  discharge,  2  second-feet  October  19-27  and  No- 
vember 20. 

Diversions. — Water  (amount  not  known)  is  diverted  above  the  gage  for  irrigating 
two  or  three  small  ranches. 

Accuracy. — Stage-discharge  relation  not  permanent  (see  "Channel  and  control." 
The  38  measurements  made  during  the  year,  together  with  two  high-stage  meas- 
urements made  during  April,  1917,  were  used  to  construct  rating  curves  appli- 
cable as  follows  iNovember  7-23,  poorly  defined;  December  30  to  March  22,  iairly 
well  defined  below  13,000  second-feet;  March  23  to  July  10,  well  defined  below 
300  second-feet  and  fairly  well  defined  for  all  stages;  September  3-30,  fairly  well 
defined  below  40  second-feet.  Shifting-control  method  used  to  determine  dis- 
chaige  for  other  periods.  Operation  of  the  water-stage  recorder  not  satisfactory 
during  much  of  year  (see  footnote  to  daily-dischaige  table).  Records  fair  fiova. 
April  1  to  July  12,  August  8  to  September  3,  and  September  14-30;  poor  for  rest 
of  year. 

Ditdtarge  measurement*  o/Agua  Fria  River  near  Olendale,  Ariz.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Uadaby- 

Oms 

Dls- 
cluuge. 

Date. 

Made  by— 

beigU. 

Dls. 
cbai«e. 

Oct.    4 

Jaoob  and  Horton 

Anderson  and  Jaolcaon. 

do 

Ixiren  Outhrle 

3.06 
3.07 
3.08 
3.10 
3.10 
3.25 
3.64 
3.65 
3.65 
8.65 
3.30 
3.30 
3.45 
7.68 
7.45 
7.46 
6.30 
6.35 
6.20 
6.20 

3.9 
3.6 
2.1 
2.1 
3.4 
41.4 
42.6 
42.2 
4Z0 
3.4 
3.3 
7.4 
3,980 
2,320 
Z,2S0 
1,530 
1,360 
1,200 
1,220 

Feb.  4 
13 

Uor.  3 
3 
31 

Apr.    1 

29 

20 

ii&y  23 

22 

June  28 

July  13 

^•^.  1 
3 

14 
14 

CO.  Jacob 

na. 

4.60 
4.00 
3.56 
3.56 
3.30 
4.15 
4.16 
3.74 
3.74 
Z31 
3.31 
1.63 

3.48 
1.46 
1.41 
1.40 
3.00 
3.00 

'"^*- 

13 
13 
23 

do. 

U.D.Anderson 

do. 

438 

901 
318 

33 
Nov.   1 

do 

J.  B.  Spiegel 

do. 

do. 

do. 

do 

do. 

do 

do. 

do 

Ellsworth  and  Ander- 
ton. 

142 
270 
388 

68 

67 

3S.0 

38.3 
4.4 

8 
8 
8 
23 
23 
Dee.  39 

do 

M.  D.  Anderson. 

do 

Anderson  and  Qutbrle. 

do 

C.C.Jacob. 

Jan.   30 

If.  D.  Anderson. 

do 

do. 

do. 

do. 

do. 

do. 

27.3 

30 
30 
31 
31 
31 
31 

U.D.Anderson. 

C.E.Ellsworth 

do 

do. 

do. 

94.3 
13.3 
11.7 
32.6 
33.4 
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DttHjl  diidurge,  in  seeond-feet,  of  Affua  Fria  River  near  Glmddle,  Ariz.,  for  the  year 

ending  Sept.  SO,  1916. 


D«y. 

Oct 

Nov. 

Dec. 

Tan. 

Feb. 

Mw. 

Apr. 

Haj. 

Ame. 

July. 

Aug. 

Sept. 

1 

8 
8 

3 
3 
8 
3 
3 

3 

800 

313 

22 

U 

8 
S 
fi 
fi 
fi 

4 
4 
4 
8 
3 

3 
4 

4 
• 
< 

6 
8 
8 
10 
13 

12 
12 
14 
17 
28 

20 
36 
20 
20 
20 

20 
20 
29 
39 
6S 

75 
45 
80 
24 
24 

18 
20 
18 
18 
14 

12 
12 
U 
8 
1,«60 
5,  ISO 

1,080 
886 
<8» 
604 

"sii" 


270 
2S8 
246 
234 
223 

212 
192 
183 
174 
166 

156 
148 
156 
202 

2oa 

174 
148 
140 
126 
112 

106 
98 
96 
81 
73 

67 
63 
57 
55 
51 

48 
48 
48 
45 
43 

40 
87 
34 
32 
30 

28 

as 

26 
34 
23 

22 
22 
23 

22 
23 

24 
24 
22 
20 
18 

17 
16 
16 
15 
14 
13 

13 
13 
IS 
10 
10 

10 
10 

U 

90 
44 

48 

J 

27 

3 

15 

4 

5 

« •.. 

7 

8 

24 
15 
14 

13 
145 
28 
31 
213 

m 

61 
26 
16 
14 

13 
13 
27 
177 
36 

35 
145 

74 

79 
300 

92 

» 

10. 

U 

12 

423 

13 

M 

S3 

14 

26 

U 

33 

17 

10 

IS 

10 

29,500 
3,710 

1,380 
830 
802 
726 

1,080 

18 

ao. 

17 

21 

153 

18 

17 

23 

16 

M 

15 

38. 

13 

26. 

13 

n .^ 

13 

33 

13 

29 

13 

30 

2,860 
1,920 

14 

Note.— Dally  gaga  heights,  Oct.  30-31  and  Nov.  2-7,  detennlned  from  observatinu  by  nearby  residents. 
MadiaTgB  estimated,  because  o(  "■'■^"g  or  unreliable  gage  betghts,  from  weather  records  and  general  tib- 
temtioD»  by  residents,  as  follows:  Jan.  1-6, 1,400  seoond-feet:  Jan.  7-lS,  725  seocod^eet;  Tan.  16-18,  27,000 
seeoMMeet;  Jan.  36-29, 64,000 seoood-teet;  Feb.  5-11, 480 seoond-feet;  Feb.  13-2iL4S0 seoond-teet;  Feb.  23-28, 
740  seooiKMBet;  Uar.  1  and  2, 400  seoond-feet;  Kar.  4-20, 240  seoond-feet;  War.  22-31, 1,030  seoond-feet;  July 
13-Sl,  30  seoond-feet;  Aug.  1-7, 25  seooadJeet;  Sept.  4-13, 320  seoond-feet. 

MontMy  diicharge  of  Agua  Fria  River  near  OUndak,  Ariz.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


Dlsobargeln  seoond-feet. 


MaxJmiun.  Mfnimum.     llean. 


Run-off 

(toulin 

acre-feet). 


Oetober.... 

KoveDibcr. 

December.. 

Jannaiy.... 

Febinary-- 

March... 

An 


4 

800 

5,160 


fc 


Jboe.. 

Jnly 

August..... 
Beptemba. 


270 
48 
13 
99 

300 


2.94 
39.2 
344 
11,400 
677 
506 
149 
27.3 
&97 
24.6 
62.1 
120 


181 

2,330 

15,000 

701,000 

83,200 

31,100 

8,870 

1,680 

415 

1,510 

3,820 

7,140 


The  year.. 


1,110 


806.000 


Non,— See  footnote  to  daily-discharge  table. 
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STTSFACE  WATEB  SUPPLY,  1916,  PAST  IX. 


KASSATAXFA  BIVSK  nAX.  WAOOKXB.  ABB.' 

LocAxioN. — ^In  sec.  23,*  T.  11  N.,  R.  3  W.,  at  road  croaBing  opponte  Shride'a  lanch 
(Uoore's  Touch  prior  to  August  20, 1916),  2)  miles  above  mouth  of  IGlk  Creek,  4) 
BoileB  above  Wagoner,  Yavapai  County,  6  miles  above  Walnut  Giove  dam  rite, 
and  about  2S  miles  northeast  of  Wickenbuig. 

Draihaok  aska. — ^Not  measured. 

BaoMms  avaiiablx. — ^November  21, 1912,  to  September  30, 1916. 

Gaob.— Vertical  staff  on  rig^t  bank;  read  by  Mrs.  A.  A.  Moore  from  October  1  to 
August  19  and  by  E.  W.  Shride  from  August  20  to  September  30..  Auxiliary 
gage  were  used  from  time  to  time  but  all  were  referred  to  same  datum. 

DucRAROX  K  EASuaxifum. — Made  by  wading  or  from  cable. 

Channkl  and  oontbol. — Sand  and  gravel;  constantly  shifting. 

EzTBBMXs  or  DiscHABOE. — ^No  reliable  records  of  maTimum  discharge;  channel  dry 
at  gage  for  periods  of  varying  length  nearly  every  year. 

DiYiBSiONa. — Nearly  entire  low-water  flow  is  diverted  for  irrigation  above  station. 

AcouRACT. — Stage-(Uscharge  relation  constantly  changing.  Rating  curve  not  devel- 
oped.   Gage  read  to  half-tenths  once  daily.    Daily  discharge  not  detennined. 

Di$(Aarge  meuurtmera*  of  Hattoj/ampa  River  near  Wagoner,  Ariz.,  during  the  year  endmg 

Sept.  SO,  1916. 


DM*. 

iiadebr- 

Oase 
height- 

Dis- 
chaige. 

Date. 

Made  by— 

bei^t. 

Dls- 
diaige. 

U.  D.  Andcnon. 

do 

6.30 
S.30 

25. 

Jan.   24 
Aug.  11 

C.C.  Jacob 

ft.  04 
&38 

.4 

Mot.  10 
10 

Ellswarth  and  Ander- 
son. 

Dmlg  gage  height,  in  feet. 

of  Bauagampa  River  near  Wagoner, 
Sept.  SO,  1916. 

Ariz., 

forlhi 

year  ending 

Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

8opA 

1 

6.8 

&35 

&8 

S.» 

6.8 

6.8 
S.S 
6.8 
&8 
6.8 

S.8 
G.S 
6.S 
6.6 
6.6 

6.6 
6.4 
6.4 
6.4 
6.8 

6.8 
6.8 
S.3 
6.3 
6.3 

6.3 
6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.3 
6.3 

6.46 

6.6 

6.4 

6.4 

6.4 

6.36 

6.36 
6.36 
B.3 
6.3 

6.8 
6.8 
6.8 
6.8 

6.  as 

8.8 
6.3 
6.3 
6.3 
6.8 

6.8 
6.8 
6.8 
&8 

s.a 

6.3 
6.3 
e.3 

6.3 
6.8 

6.8 
5.3 
6.3 
6.8 
6.3 

6.3 
Li 
6.3 
6.3 
6.8 

6.8 
6.8 
6.S 
6.4 
6.4 

6.4 
6.4 
&4 
6.4 
6.4 

6.4 

6.4 
8.4 
6.4 

6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
5.6 

6.6 
B.S 
6.5 
6.6 
6.6 

6.6 
5.6 
5.4 
6.4 
6.4 

6.S 
7.4 
7.26 

«.o 

0.0 

6.0 
6.8 

"s-'o" 

t.0 

t.0 
7.0 

lao 

S.3 
6.3 
6.0 

S.3 

6.0 

6.9 

5.86 

6.85 

6.9 
6.9 
6.6 
5^5 
5.56 

5.56 

6.6 

5.66 

6.66 

6.7 

6.8 
6.9 
6.6 
6.6 
5.4 

6.8 
A7 
6.9 
6.9 
6.9 

6.1 
6.8 
5.86 
6.8 

6.6 
6.6 
6.5 
5.6 
6.6 

5.6 
6.4 
6.4 
6.4 
6.6 

5.6 
6.6 
6.4 
6.4 
6.4 

6.4 

6i4 

6.4 

6.46 

5.6 

6.6 
S.0 
6.3 
6.8 
6.0 

6.0 

6.76 

6.7 

6.7 

5.S 

6.4 

6.86 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6i4 
6.4 

6.4 

6.4 
6.3 
5.35 
5.1 

6.0 
6.0 
6.0 
6.0 
4.9 

AS 
A8 
4.8 
A7 
A7 

A7 
A7 
A7 
4.7 
A7 

A7 

4.7 

4.7 

4.66 

A66 

4.6 
4.6 
4.6 
A6 
AS 

AS 
AS 
A  6 
4.56 
A66 

A46 

A46 

A46 

A4 

A4 

A4 
A4 

A4 
A6 
A6 

A4 

A36 

A6 

AO 

AO 

8.5 

A8 
A  8 
A3 
A3 
A3 

A3 

4.16 
4.16 
A  16 
A 16 

A 15 
A 15 
A 16 
Al 
Al 

AI 
Al 
AI 
Al 
Al 

Al 
Al 
Al 
Al 
Al 

Al 
A6 
A6 
A6 

AS 

A6 
4.6 
4.6 

4.6 
4.5 

4.5 
A  16 
A6 
6.06 
5.95 

A8 
&7 
A7 
&6 
AS 

AS 
6.56 

6.56 
A6S 
&55 

6.55 

A55 

6.6 

A5 

&46 

6.46 

6.4 

5.4 

A4 

&8S 

&85 

6.6 
6.6 
6.7 
6.6 
6.6 

5.86 

5.86 

5.6 

6.5 

A.4 

A4 
&6 
&4 
6.6 
A6 

&6 
&S 
A4 
&4 
A4 

A4 

6.4 
6.85 
A7 
A8 

6.86 

6. 96 

6.86 

A9 

&86 

6.8 

AS 

J 

&8 

a 

AS 

4 

&8 

5 

AS 

S 

A8 

7 

AS 

8 

AS 

9 

A9 

10 

A9 

U 

AS 

13 

AS 

U 

AS 

14 

ASS 

li 

A86 

IS 

A9 

17 

AS 

18 

AS 

U 

AS 

X 

AS 

81 

AS 

33 

AS 

n 

AS 

34 

AS 

36 

AS 

38 

AS 

37 

AS 

38 

AS 

38 

AS 

80 

AS 

81    

1  Beourda  pobllabed  as  "  Hasgayaznpa  River  at  Walnut  Grove"  In  WBter.Siipply  Papers  839, 860,  and 
880.  WalnutOrovepostoffl(»waB0rlgliiallylnsee.3,T.  10N.,R.3W.,asshownonthetopagnphlo  map 
oftbeCoqpess  quadrangle.  Some  time  prior  to  the  establisbment  of  tbe  gaging  station  the  poet  cffloawaa 
moved tosee.aS.T.  UN., B.3 W.,abaiilone-lai]Ttbml]eaboveBlteoIgage.  uwasabandonedtnlfanii, 
1914,  and  sinoe  tlwn  tbe  nearest  post  offloe  has  been  Wagoner. 

>  iDOonaotly  glvan  as  "  see.  38  "  in  Water-Supply  Papers  329, 368,  and  389. 
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'ASE  IHVXSTXaATIOni  OS  OiOM.  VWM*. 

From  April  25  to  October  1,  1916,  eight  series  of  dischai^  measure- 
ments were  made  on  Gils  River  from  the  head  of  Florence  canal  to 
the  east  line  of  Gila  Indian  Reservation  jto  determine  the  quantity 
d  water  lost  by  seepage  and  evaporation  between  those  points. 
AD  diversions  were  measured.  The  residts  of  these  measurements 
are  shown  in  the  following  table  : 

Stooge  meaguremmti  on  QUa  River  from  htad  of  Flomnee  eantd  to  mttt  Vmt  of  OOm  River 
Jndian  ReteroaHon,  during  period  Apr.  tS  to  Oct.  1, 1916. 


Dtt*. 


Stnam. 


PUoe  o<  mniuiemcDt. 


Apr.  25 
25 
25 
2S 

as 

38 
2t 
2t 
2t 


illaBlvar. 


noenoe 


lIoLellui  canal 

O.  T.canaL 

PienoD-Nlcholas  canal 

Price  and  Powell  canal 

Nath  Bide  Blackwater  canal . 

Atteo  canal 

OOa  River 


Above  Floranoe  eanal. 

Intake 

do 


See.-ft. 
717 


Sltj^l- 


ate.^. 


BtCtfi. 


.do., 
.do.. 
.do.. 


.do. 
.do.. 


Near  east  line  of  011a  Bivar 
Indian  Seaerratlon. 


408 


70 
S.7 
28.S 
13.0 
1.1 
5.4 
9.2 


131 


in 


Second  eeclefl. 


Mar    » 

Gila  River 

Above  Florence  canal 

Intake 

778 

PloTMifle  canal 

82 

1.5 
35.2 
13.7 

1.1 
18.4 
10.0 

147 

MrIi4tllAn  canal       

do        

O.  T.  canal 

do 

Piem»-Nieboto  canal 

do. 

Priceand  Powellcaoal 

do 

North  Side  BbKskwater  canal 

do 

do 

Oila  River 

Near  east  line  of  Olte  Blver 

430 

201 

Third 


Mir  15 

15 
U 

I  15 

15 
15 
15 

i  15 


Oila  River 

Florence  eanal 

UcLellan  canal 

O.T.  canal 

Piereoo-Nicliolss  canal 

Price  and  Powell  canal 

North  Side  Blaekwater  canal . 

Axtee  canal 

OitoBtver 


Above  Florence  canal. 

InUke 

do. 


.do., 
.do.. 
.do., 
.do.. 


-do.. 


Near  east  line  of  Oila  Blver 

Indian  ReservaUcn. 


488 


281 


87 

3.6 
10.3 

0.7 

1.0 
11.2 

0.2 


120 


78 


Peorth  eeilea. 


Mar  n 
31 
21 
31 
30 
30 
30 
30 
30 


Oila  River 

Florence  eaoal 

HcLelian  canal 

O.T.canal 

PlenoD-Nieholas  canal . 
Price  and  Powell  canal. 
Morth  Side  Blackwater 

Asteo  eanal 

OOa  River 


Above  Florence  canal. 

Intake 

do. 


.do., 
.do., 
.do.. 


.do., 
.do.. 


Near  east  line  of  Oila  River 
Indian  Reservation. 


325 


138 


80 
2.7 

19.7 
8.4 
1.8 
1.8 
3.2 


114 


Digitized  by 


Google 


190 


StTBFAOE  WATKB  SUPPLY,  ISIS,  PAST  DC. 


Seepage  meaiwremmU  on  Gila  River  Jrom  head  qf  Flamwt  eameUlo  etut  line  of  OUa  River 
Indian  Reservation,  during  period  Apr.  tS  to  OcL  1,  79i£— Continued. 


ruth 


DaU. 

Strnm. 

Place  of  measozement. 

a 

ll 

1 

1^ 

i 

Jons    X 

GUaRlTar 

AboreFlonmoe  canal 

Intake 

am.-ft. 
173 

See.^ 

am^. 

Stc-fi. 

1 

Florenmmial 

aoi* 

3.S 
14.8 
S.9 
S.0 
8.4 

«0 

1 

do 

3 

Plenon-Nlcholas  canal 

.....do 

3 
3 
3 

Prioe  and  Powell  canal 

North  Bide  Blackwater  canal 

do 

do 

do 

3 

OUaBlver 

Near  east  Une  of  GUa  River 
Indian  Beservatlon. 

38.5 

84 

Sixth  aerie*. 


JUiae   7 

GUaRI-rar 

Above  Florence  canal 

Intake 

138 

7 

81 
8.4 
.8 

a 

7 

0.  T.  canal 

do 

8 

Aztec  canal. ...................... 

do 

g 

OllaBlTer 

Near  east  Une  of  GIU  Biver 

8.6 

60 

Ssvanth 


July  18 
18 

OUa  River 

Intake 

183 

Florfflwfl  canal 

84 
l.» 
«.9 

18.3 

91 

18 
18 

UcLellan  canal 

0.  T.  caml 

do 

do 

It 

PlerMKi-NloholuoftnAl 

::":do"  :."i:i:"i:";::;;;: 

11 

OUa  River 

Near  eait  Une  of  OUa  River 
Beaervatkn. 

0 

41 

DgMh  aeriea. 

Oct.     1 

OllaBlTer 

Above  Florance  canal 

Intake 

184 

Floronoft  csnal 

48.8 
4.8 
0.2 
9.S 
4.8 

74 

McI^Ilan  ninal         

.nvX.:....:;:;:::::::::::. 

do 

FiersoD-Nichotas  ^ftn^l 

do 

Aztef!  ffanal 

..     do         

Olla  River 

Near  east  line  of  GUa  River 
Indian  Reservation. 

33.3 

87 

WHlTaWATBB.  SXAW  BASISr. 
WHITKWATEB  DBAW  SXAR  DOUaLAS,  ABIS. 

Location. — ^In  sec.  10,  T.  24  S.,  R.  27  E.,  opposite  city  pumping  plant,  one-qaaiter 
mile  above  highway  bridge,  about  the  same  distance  above  Kl  Paso  &  South- 
western Raihnad  bridge,  1  mile  above  electric  railway  bridge,  and  1^  miles  weet 
of  Douglas,  Cochise  County. 

Dkainaqe  area. — ^Not  measured. 

Records  available.— August  24  to  October  10, 1911,  at  eledxic  railway  bridge;  July 
21, 1912,  to  February  15, 1916,  at  highway  bridge;  and  February  16  to  September 
30, 1916,  at  present  location.     - 

Gage. — Vertical  and  inclined  staff  on  right  bank  opposite  city  puminng  fiaat;  read 
by  Mrs.  L.  £.  King.  Original  gage,  installed  August,  1911,  at  electric  rulway 
bridge,  was  read  until  October  10, 1911 .  On  July  21, 1912,  the  station  was  moved 
about  three-quarters  of  a  mile  upstream  to  the  highway  bridge,  where  gage  read- 
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ings  were  obtained  until  Febmaiy  16, 1916;  datum  of  this  gage,  which  beats  no 
definite  relation  to  gage  on  the  electric  railway  bridge,  waa  raiaed  3.00  feet  on 
January  20, 1915.  On  February  16, 1916,  the  station  was  moved  one-quarter  of  a 
mile  upstream  to  its  present  location  and  the  gage  wan  set  at  an  independent 
datum. 

DncHAROE  KBASTroxiiENTS. — Made  by  wading  or  from  highway  bridge. 

Chaknsl  and  contbol. — Sand  and  gravel;  fairly  permanent.  The  dumping  of  dag 
into  the  channel  below  the  gage  has  caused  backwater  at  various  times  at  the  gages 
until  about  July  1,  1916,  when  a  new  channel  waa  dug  around  the  slag. 

Extremes  or  dischabok. — Maximum  stage  during  year,  from  flood  marks  on  gage, 
9.5  feet  during  night  of  July  10  (discharge,  determined  from  extension  of  rating 
curve,  1,600  second-feet). 

1911-1916:  Maximum  stage  recorded,  13.6  feet  at  9  a.  m.  December  23,  1914 
(diachaige,  determined  from  extension  of  rating  curve,  3,000  second-feet).  Stream 
is  dry  or  carries  lees  than  6.5  second-feet  the  greater  part  of  each  year. 

DiTESSioNB. — Some  flood  water  is  diverted  above  station  for  irrigation;  quantity 
unknown. 

AoctTRACT. — Stage-discharge  relation  prior  to  July  11  was  affected  by  smelter  slag  that 
was  being  ctmstantly  dumped  in  channel  below  the  gage.  Rating  curve  used 
prior  to  February  17  &drly  well  defined  below  1,000  second-feet;  curve  used  since 
that  date  &drly  well  defined  below  65  second-feet;  above  65  second-feet  its  exten- 
sion is  based  on  the  slope  of  the  old  curve  and  may  be  considerably  in  error.  During 
periods  when  the  discharge  was  greater  than  about  one-half  second-foot  the  gage 
was  read  to  half-tenths  twice  a  day  oi  of  tener,  but  on  account  of  rapidly  fluctuating 
stage  considerable  error  may  be  introduced  in  aflBiimiTig  that  the  mean  daily  gage 
height  was  the  mean  of  the  observed  gage  heights.  Daily  discharge  ascertained 
by  applying  daily  gage  height  to  rating  curve.    Records  roughly  approximate. 

DMarge  meamrementi  of  WkUewater  Draw  near  Douglas,  Ariz.,  during  the  year  ending 

Sept.  30, 1916. 


Drtc. 

Viuin  by- 

Oase 
height. 

Dl»- 
ehaige. 

Date. 

Hadeby- 

Oage 

Dls- 
disige. 

Oet  32 

J.  B.  Svlesel 

fed. 
8.2S 

«.8 
.0 
a.2 
«.l 
.0 
«.3 
o.l 
«0 

Aug.  18 
18 
18 
18 
19 
19 
30 
30 

J.  B.Spiegel 

4.86 
4.61 
4.48 
4.44 
4.34 
4.34 
4.16 
4.16 

"'t 

Not  11 

do 

do 

SS 

Dm.    t 

Jacob  and  Splagel 

do 

38.4 

Feb.  17 

J.  B.  Siilc«[..~ 

3.82 
S.S8 
4.15 
8.82 
3.70 
4.65 

do 

do 

do 

do 

83.3 

Mir.  21 

Apr.  37 
Jdr  34 
Aug.  ^8 

do 

do 

Ellsworth  and  Spl(«el.. 

J.  B.  Spiegel 

U.4 
12.3 
13.8 

do 

13.6 

....do 

a  Discharge  estimated. 

MonMji  diiAarge  of  Whitewater  Draw  near  Douglas,  Ariz.,  for  the  year  ending  Sept.  SO, 

1916. 


UobOl 


Hean 
discharge 
(second- 

leet). 


RuimA 
(total  In 
acre-feet). 


Uonth. 


Uean 
discharge 
(second- 

leet). 


Rnn-off 
(total  in 
aere-teet). 


Jan.  30-28. 
May  1-3... 
July  u-a. 


4S.S 
164 
3L« 


880 

916 

1,330 


August 

Sept.  1-21 . 


118 
38.0 


7,380 
1,170 


NoTB.— For  periods  of  no  record  the  stream  was  either  dry  or  oarrled  less  than  0.5  second-foot  except 
poasiblT  for  a  few  hours  at  a  time  immediately  following  showers.  Discharge  Sept.  6, 15,  and  18-30  Inter- 
polated.   Daily  discbarge  not  sutfidently  accurate  far  publication.  8ee"Acouracy"lnstatlaadeBoriptlan. 
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MISCEIiIiAl>rEOUS  MEASUBEMENTS. 

In  additions  to  the  records  of  flow  obtained  at  the  gaging  stations 
and  reported  in  the  preceding  pages,  many  measurements  were  made 
at  other  points,  as  shown  by  ^e  following  table: 

Mueettaneoua  diteharge  meatwrtmmU  in  Colondo  River  drmnage  hatin,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 


Stmin. 


Trlbntaiy  to  or 
dlvartlng  from— 


LoMUty. 


Oin 

iMi^t. 


Dia- 
diuga. 


Jane   6 


Ang.  U 
June    S 

Ang.  IS 

U 
Nov.    3 


Itsy    8 


June  80 
Aug.  10 
Nov.  18 
Oct.  37 


Ifaty    9 


July    1 
nay    9 


Inly    1 
Jane  17 


Oct.   38 


Uar.    3 
• 

Jnne  17 
17 

8«pt.2{ 

Aug.  91 
8^M 


35 

Jane  10 


July  21 
22 


Blacks  Fork.. 


OnanRlTier.. 


....do 

....do 

Hams  Fork.. 

.do.. 


Ftascr  RiT«.. 


St.  Louis  Creek.. 
Brusb  Creak..... 


....do 

....do. 

Black  Fork. 

.do.. 


Grand  Rlnr. 

FrastrRlirtr. 
Green  River.. 


Appnnliiiately  in  mc  H,  T. 
M  N.  R.  108  W.  About  S 
miies  alM>ve  moulli,  Wyo. 

....do 

....dow 

Abova 


11.08 


11.13 


Ftirou  Creek. 


Saa  Rated  River.. 


.do. 


.do 

East  £lk  Creek.. 
Pack  Creek 


....do. 

....do 

Grand  River. 
....do. 


800  feet  above  St.  Lwds  Crnk, 
Fnser.CoIo. 

Moath,  Fraser,  Colo. 

Approximately  in  sea.  88.  T  J 
8.,  R.23E.(8attLakebaae 
and  meridian),  at  bridge  on 
road  from  Veinal  at  Bridge- 
port.  Utah. 

See.  U,  T.  19  B.,  R.  8  E.,  at 
former  gaging  statiaa  known 
as  Femm  Cnek  naar  Oaatle 
da^Utab. 

..l!!do. 


17.30 
17.06 


1,400 


91 
804 


Moddy  Creek... 


FMmoot  River.. 


.do., 
.do.. 


.do. 
..do.. 


.do.. 


Thee.  8.  Johnson  ditch. 
Veidnra  or  South  Hon 
tatnmaCteek. 


....do 

Haddy  Creek 

Konteiama  Creek., 


Reoaptnra  Creek.. 


San  Tuan  River. 


.do. 
..do., 
.do. 


San    Joan    Irrigation 

Co.'8  canal. 
Uttle  Coiorado  River. 


.....do 

St.  Joseph  canal. 


.....do 

....do 

do 

Reom>ture  Credc. 

Coterado  River... 


....do 

Newcwtle,  Colo 

Approximately  see.  8,  T.  38  8., 
R.  33  B.,  on  road  to  Honti- 
oello  about  S  miles  above 
If  oab,  Utah. 

Bdow  head  of  Thos.  8.  Icbn- 
scn  dltdi.  tiM  only  divenkn 
above,  about  at  loeatiaa  of 
fcrmer  gagbig  statiaa  known 
as  ■  lldady  Biver  near  En- 
cry,"  Utiih. 

Nlf.  isec' si^  T'%'s.^  rIsE^' 
at  termer  gaging  atatlcn 
known  as  "Hnday  Creek 
(lower  statlan)  near  Bmeiy, 
Utah." 

....•do 

Near  head  of  ditch 

Sac  35,  T.  84  8.,  R.  33  B„ 
State  road  cnsslng,  about  3| 
miMs  below  former  gafing 
statico,  known  as  "Verdun 
Creek,  near  VerdureJTtah." 

8E.  rieo.  13,  T.  88  S.Jlt.  82  K., 
at  State  road  crassmg  and  1 
mile  below  bead  of  San  Juan 
brigatioa  Co.'s  oaaaL 

do 

do 

do 


8.97 


8.  SO 
6.40 


..do. 


Clear  Creek.. 
Bum  Creek. 


....do 

Little   Colorado 
River 


do 

Willlama  River. 


100  feet  above  head  of  canal, 

near  St.  Joseph,  Atls. 
Tolchaoo^  Alls 


.do., 
.do.. 


.do. 
.do. 


ao  feat  balow  bead  of  canal, 
about  4mlHmatof  St.  Jo- 
seph, Arts. 

Near  mouth,  aboat  4  nUaa 
east  tt  Winslow,  Aria. 

About  half  a  mile  west  of  line 
between  Yavapai  and  Mo- 
have counties,  Atis. 

do 

do 


t.10 


LOO 


•78 


46 
•  7.0 


118 


49 
43 

t.7 
•1.0 


ITS 


98 
178 


t.0 
LO 
8.0 


.0 


•  8.0 
•  lAO 

.3 
It 

3S.6 

30O 


11.8 
8.0 


.8 
.5 


•  Bstiniatad. 
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iUttuMimeotu  diiAarge  meamrtmenUin  Colorado  River  drainage  Jxmn  during  the  year 

ending  Sept.  SO,  1916. 


Drt«. 

Btnam. 

Trlbntary  to  or 
diverting  Irom— 

LooaUty. 

Oace 
height. 

Dis- 
charge 

Feet. 

See.-ft. 

Aof.  a 

BniTo  Creak. 

WUUams  Blrer 

About  half  a  mile  west  of  line 

1.05 

3.7 

between  Yavqwl  and  Mo- 

bave  ooonties,  Ailx. 

3S 

do 

Neata  ditch 

do 

do 

113 

JoIt  S3 

Burro  Creek 

do 

.4 

Julr  3> 

Airii<>wk 

Virgin  Biver 

Aboutlnsw  3£,T  4aB.,B.  IS 
W.,  above  Toquervllle 

3.3 

Jn.  13 

do 

do 

SpAnns,  Utah. 
BW^ieec.  J,  T.  41 S.,  E.  13  W., 
at  the  Bouthwest  comer  at 

0.35 

13 

the  town  ol   Toquerville, 

Utah. 

Ktf.  SI 

.....do 

do 

do 

.88 

109 

Majr  as 

do 

do 

do 

.30 

38 

ID^  37 

do 

do 

do 

do 

18 
&4 

..:.:do::. ..::::::::: 

NW.isee.3,T.418.,B.13W., 

below  dlventoDS  at  Toqner- 
Tllle,Utah. 
Hmd  of  dltdi  at  Toquerville, 
Utah. 

35 

ToquBrTllIeTown 

Bpitainditoh. 
West  Blda  ToqutrvUIe 

addsdttdi. 

Aih  Creek 

1.4 

3S 

do 

do 

8,7 

35 

TTnnalDfid  dltcii  

do 

do 

BE.  i  sec.  14,  T.  41 8.,  B.  13  W., 
at  State  road  croashig,3nilles 

4  7 

Ukt  B 

LaVakinCnak 

do 

24 

south  o(  Toquerville,  Utah. 
Sea.  St,  T.  408.,  B.  14 W., at 

Hay  » 

BavagBdltoh. 

Leeds  Creek. 

3.1 

head  of  ditch  which  diverts 

on  left  bank  a  ahart  distance 

Leeds  deSk. 

3S 

Laedsditdi. 

do. 

Beo.S«,T.40  8.,  B.  14W.,Bt 
head  of  ditch  which  dlverU 
on  left  bank  about  a  quarter 
of  a  mile  below  gaging  sta- 
tion on  Leeds  Creek. 

18 

30 

CottoswoadCraek 

ViixinBlvBr., 

Above  head  of  St.  Oeorge  and 
Gottsawood  canal  about  IS 
miles  north  of  St.  Oeorge, 
Washington  County,  Utah. 

NearhMd  of  canal  which  di- 

IkS 

I11I7  13 

St.  Oeorgc  and  Cotton- 

Cottonwood  aeek... 

1.33 

C.8 

woodoanal. 

verts  on  right  bank  of  Cot- 
tonwood  Creek   about   IS 

miles  north  of  St.  Oemge, 

Utah. 

Hay  37 

Vligln  Biver 

About  In  sec.  39,  T.  41 S.,  B. 
17  W.,  above  heading  of 
Santa  Clara  Bench  canal: 
short  distance  above   old 

54 

smelter  at  Bhem  and   10 

miles  northwest  of  Santa 

Clara,  Washington  County, 
Utah, 
Sec.  1«,T.43S.,  B.  18W.,  at 

Peb.  U 

do 

do. 

ass 

SO 

fanner  gaging  station  known 
as  "Santa  Claia  C^eek  at 

Santa  Clan,  Utah." 

Apr.  33 
lay  33 

do 

do. 

do 

33 

do 

do. 

.do. 

a.»S 

•.47 

•.83 

.98 

54 

do 

do.  . 

do. 

do. 

S3 

Jnljr  W 
May  38 

do. 

.    .da     

IS 

Osntral  oanal  or  S-mlle 

Santa  Clara  Creek. . . 

Sec.  11,  T.  at  6.,  B.  1«W..  at 

IS 

flume  about  half  a  mile  be- 
low head  of  canal  and  about 
U  mllM  east  of  Central, 
Washington  County,  Utah. 
Sec.  avr.  43  S.,  B.  WW.,  at 

July  19 

St.  Ooorft  and  Santa 

Santa  Cboa  Creek... 

1.13 

9.9 

Clara  aoothdltoii. 

Jormar   gaging  stathni  at 
Santa  Clara,  Utah. 

Jan.  IS 

OIlaBlvw. 

CSkaadoBlrar. 

Below  mouth  of  Ban  Carlos 
Oeek  near  San  Carlos,  Arlx. 

8.8 

IS 

do 

do 

do. 

da 

8.8 

Kay   • 

do. 

8.3 

eooa,Ani. 

37 

do 

do. 

do  

318 

JmM  13 

do 

dot 

do  

lOt 

do.                  .  .. 

da 

do  

91 

» 

do 

do. 

do  

74 

a  Temporary  gags;  old  gags  not  In  main  channel. 
8B9BT'— 19— wsp  489— —IS 
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SXTBFACB  WATER  SUPPLY,  IMA,  PABT  JZ, 


Mi»cdlaneoiM  diacharge  meantremenU  in  Colorado  River  drainage  badn  dvring  iKt  ffetr 
ending  Sept.  SO,  iMfi— Continued. 


Date. 

Stream. 

Tributary  to  or 
divertioglrom— 

LooaUty. 

Oage 
height. 

i>i» 
(durgo. 

July    8 
12 

Oila  River. 

Cdoiado  River 

da 

Above  dlverdODi  near  Flor- 

Min,Aili. 
da 

Ten. 

BK..ft. 

34.S 

do 

1S7 

2S 

do 

da 

do. 

194 

Auc     2 

:::::S::::::::::::::::: 

do 

do 

da 

do. 

da 

da 

448 

Aug     J 

12 

do. 

da 

340 

aoi 

8q>t.   7 
19 

da 

da 

921 

do 

do 

do 

do 

UinetAlC^e^ 

da 

da 

(O 

19 

do. 

da 

da 

sm 

27 

da 

330 

27 

da 

da 

3U 

Apr.  20 
20 

OilaBJvw. 

l(oatli.Kdvlii.Arit. 

^7 

do 

do. 

da 

U 

Bead  <xioanal  neir  nsnnee. 

Aril.                         ^ 

da 

3.« 

n 

19 

do 

do 

.do 

da 

a 

da 

da 

2.M 
3.24 

s.a 

2.M 

LW 
LSI 
L87 
LW 
1.74 

81 

June  12 

da 

da 

410 

do 

da 

da 

08 

July  25 

May  27 
July  2S 
Apr.  15 
l&y  27 
July  26 
Apr.  22 
Mar   30 

FlonnoeoanaL 

Oila  River. 

Head  of  canal  near  narwoe, 

Aril.                      ^^ 

da 

94 

da 

S.0 

do 

da     

da 

to 

da 

da 

aas 

do 

da 

da 

1.1 

do 

da 

da 

l&O 

FrteeandPoweUeanal 
QnMQ  CtmIl 

da     . 

da 

2.7 

da 

1  mile  below  dam  site  near 
Superior,  Aril. 

Below  tailiaoe  of  power  pHot 
half  •   mUe  Iram    Fort 
Apaohe  Indian  School  at 
White  River,  Navajo 
County  i  Aril., 

2.34 
2.34 

2.  as 

9.8 

Sept.  22 

North  Fcrk  of  THitte 
River. 

do 

Haaaayampa  River. .. . 

Wlilto  River 

...da 

128 
137 

Aug.  11 

Oila  River. 

Dam  lite  near  Wacnar,  Arii., 
about  S  miles  below  regular 
gaging  lUtion. 

8.0 
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J. 

Jacob,  C.  C,  work  of. 16 

Jordan,  L.  W.,  work  of IS 

K. 

Kelvin,  Ariz.,  Gila  River  at 15»-16I 

King,  W.  R.,  work  of. 15 

Kremmling,  Colo.,  Grand  Rlvernear 76-76 

L. 

Lcbarge  Creek  near  Lataarge,  Wyo S9-41 

Labarge  Creek  basin 39-11 

Lake  Fork  near  Myttm,  Utah SS-W 

la  VerUn  Creek  near  Toqucrvillc,  Utah 193 

Leeds  (Quail)  Creek  near  Leeds,  Utah 143-144 

Unwood,  Utah,  Henrys  Fork  near 46-47 

Little  Colorado  River  above  Bt.  Joseph,  Ariz.      192 

near  Woodruff,  ArU '.  137-138 

Little  Colorado  River  basin 187-141 

M. 

MODoweU,  Ariz.,  Verde  Elver  near 182-183 

McLellan  canal  near  Florence,  Ariz 194 

Marble,  Colo.,  Crystal  River  at 115-116 

Marbleton,  Wyo.,  North  Plney  Creek  near...  86-38 

Marlon  Creek  near  Aspin.Col 106-110 

Maroon  Creek  near  Aspen,  Coio. 108-110 

Maughan,  W.  B.,wflrkof. 16 

Maybell,  Colo.,  Yamps  River  near. 47-48 

Middle  canal  at  Montksllo,  Utah 133-]3> 

Middle  Plney  Creek  near  Big  Plney,  Wyo. . .  88-89 

Hill  Creek  near  Moab,  Utah 127-128 

Mineral  Creek  near  mouth  of  Gila  River,  at 

Kelvin,  Ariz 194 

Miner's  inch,  equivalents  of 10 

Moab,  Utah,  Mill  Creek  near 137-128 

Pack  Creek  above UB 

Moapa,  Nev.,  Muddy  River  above  Moapa 

River  Indian  Raervatton,  luar  148-149 
Muddy  River  at  railroad  pnraiiing  piant 

near 1*9-161 

Muddy  River  at  Weiser  ranch,  near. . .  161-Ua 
UoDtezuma  Creek,  North  Fork  tt,  near 

MonUoello,  Utah I30-in 

Uontlaello,  Utah,  Green  canal  near 136-U7 

Middle  canal  at 1I3-IS 

North  Fork  of  Montasnma  Creek  near.  130-Ul 

South  canalat U3-1M 

Spring  (Va(a)  Creek  near. U6-I3t 
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Page. 
Vantron,  Colo.,  Uncompahgre  River  at. . .  VM-1X 

ICoddy  Creek  near  BaggB,Wyo 80-51 

near  Emery,  trtah. IW 

Uuddy  Btver  above  Uoapa  River  Indian 

Reaervatian,  oearMoapa.Nev.  US-Ua 
at  raHroad  piimpliig  plant  near  Hoapa, 

Nev 149-161 

at  Welaer  ranch,  near  Moapa,  Nev 1S1-U3 

near  ICoapa,  Nev 146-147 

near  St.  Thomag,  Nev 153 

MytoD,  Utah,  Lake  Fork  near S8-S9 

Duchesne  River  at btSS 

N. 

Neala  ditch,  ArU 198 

Nevada,  cooperation  irlth 14 

Newcastle,  Colo.,  East  Elk  Creek  at 192 

New  Fork  near  BoDlder,  Wyo 20-31 

Newfark,  Wyo.,  East  Fork  at 28-» 

Nogales,  Arlx.,  Santa  Cnu  River  near 16ft-iai 

Norrle,  Colo.,  Fryingpan  Creek  at 110-113 

North  Fork  of  Fryingpan  Creak  near. .  113-115 
North  Fluey  Creek  near  Uarbleton,  Wyo. . . 
O. 

OrangevUto,  Utah,  Cottonwood  Creek  near. 

O.  T.  canal  near  Florence,  Arix IM 

Omay,  Colo.,  Uncampaligre  River  at iaO-122 

Unoompahgre  River  below 123-134 

P. 

Pack  Creek  above  Ifoab,  Utah 192 

Palisade,  Colo.,  Grand  River  near 78-80 

Parahall,  Colo.,  WilUams  Fork  near 88-89 

Peterson,  B.  J.,  wcrkot. 15 

Fine  Creek  at  Fremont  Lake  outlet,  Wyo 31-32 

at  Plnedale,  Wyo. 33-34 

Flney  Creek  basin 36-30 

Point  of  sero  flow,  deflnitiooo{. 8 

Porter,  E.  A.,  work  of. IS 

Price  and  Powell  canal  near  Florence,  Aris. .      194 

Price  River  near  Helper,  Utah 60-61 

Price  River  basin. 60-61 

Pnrton,  A.  B.,  work  of 16 

Q. 

Qneen  Greek  near  Superior,  Ariz 166-167,104 

R. 

Rating  tables,  oseoL 13 

Recapture  Creek,  Utah 103 

Redamatian  Service,  United  States,  aid  of. .       14 

BedcUf^  Colo.,  Eagle  River  at 06-97 

Bomestake  Creek  at 100-101 

Turkey  Creek  at 98-100 

Results,  oonq>nted,  accuracy  of 13 

Roaring  Fork  at  Aspen,  Cok> 101-103 

at  Olenwood  Springs,  Colo 105-106 

below  Aspen,  Cok> ;.  103-104 

Roosevelt,  Ariz.,  Salt  River  near. 163-173 

Tonto  Creek  near 177-178 

RmHiff,  deflnltion  of 8 

8. 
St.  Qeoige   and  Cottonwood  canal  north 

of  St.  Oeorge,  Utah 103 


Page. 
St.  Oeorge  and  Santa  Clara  south  ditch 

at  Santa  Clara,  Utah. 118 

St.  Oeorge,  Utah,  Cottonwood  Creek  north  of     103 
St.  Joseph,  Aris.,  Little  Oolorado  River 

above 103 

St.  Louis  Ciaek  at  mouth  of  Fraser  Rlv«r, 

Colo 103 

St.  Thomas,  Nev.,  Uuddy  River  near. 153 

Salt  River  near  Roosevelt,  Arix 172-173 

San  Carlos,  Ariz.,  Oila  River  near 158-159,103 

Sandf old,  J .  J. ,  work  of. 15 

San  Francisco  River  at  Clifton,  Arix 163-154 

San  Juan  Irrigation  Co.'s  canoi,  Utah 102 

San  Juan  River  near  Bluff,  Utah 120-130 

San  Juan  River  basin 120-137 

San  Pedro  River  near  Falrbank,  Aril 165-166 

San  Rafael  River  near  Green  River,  Utah. . .  66-67 

San  Rafael  River  basin 63-71 

Santa  Clara  Creek  near  Central,  Utah 144-146 

northwest  of  Santa  Clara,  Utah 103 

Santa  Clara,  Utah,  St.  George  and  Santa 

Clara  south  ditch  at 198 

Santa  Clara  Creek  northwest  of 193 

Santa  Cruz  River  at  Tucson,  Aris 160-170 

near  Nogales,  Ariz 168-160 

Savage,  R.  C,  aid  by 18 

Savery  Creek  at  Savery,  Wyo 40-60 

Scholl,  Colo.,  Williams  Fork  near. 86-87 

Seoond-teet,  definition  of 8 

Seoond-ltet  per  square  mile,  deflnttJonofl....        8 

Seepage  investigations  on  Olla  River. 189-100 

Sentinel,  Ariz.,  Gila  River  near 163 

Shrigley,  Mrs.  C.  H 15 

Silver  Creek  near  Snowflake,  Ariz 130-140 

Smith,  H.  K.,  work  of 15 

Snake  River  at  DiOon,  Cok>. 92-94 

Snowflake,  Ariz.,  Silver  Creek  near 139-140 

Solomonville,  Ariz.,  Oila  River  at 156-157 

South  canal  at  Uontioello,  Utah. 133-134 

Spiegel,  J.  B.,  work  of ; 16 

Spring  (Vaga)  Creek  near  Uonticello, 

Utah 135-138 

Stage-discfaaige  relation,  definition  of 8 

Strawberry  River  at  Duchesne,  Utah. 66-67 

Superior,  Ariz.,  Queen  Creek  near 166-167, 1<M 

T. 

Taykir  River  at  Abnont,  Cok> 116-117 

Tenmlle  Creek  at  Dillon,  Colo 94-95 

Terms,  definition  of 8 

Thomas  S.  Johnson  ditch  near  Uuddy  Creek, 

Wyo. 193 

Thomasville,  Cok>.,  Fryingpan  Creek,  at. . .  113-113 

Tonto  Creek  near  Roosevelt,  Ariz 177-178 

ToquervUle  Springs,  Utah,  Ash  Creek  above.      193 
ToquerWlle  Town  Springs  ditch  at  Toquerw 

ville.Utah 193 

ToquerviUe,  Utah,  La  Verkin  Creek  near 193 

ToquervUle  Town  Springs  ditch  at 198 

Tucson,  Ariz.,  Hllllto  Creek  near 170-171 

Santa  Cruz  River  at 169-170 

Turkey  Creek  at  Reddlff,  Colo 98-100 
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stOuny,  Colo UO-ua 

below  Ounjr,  Colo US-Ut 

near  Delta,  Colo UB-m 

Urie,  Wyo.,  Blacks  Fork  near 44-tS 

V. 

VeideRlveratCamp  Verde,  Aril m-181 

atChlIds,nesrCamp  Veide,  Aril 181-182 

near  Clarkdale,  Utah 17»-17S 

near  McDowell,  Ariz 18>-183 

Verdnre  Creek  near  Venlnre,  Utah 193 

Vernal,  Utah,  AdUey  Creak  near St-a 

Virgin  River  at  Virgin,  Utah 141-143 

Vbgln  River  baain 141-lSS 

W. 

Wagner,  Arii.,  Haggayampa  River  near. IM 

Water  power,  cakolatlon  of. Il 

Water  reaouroee,  gaging  stations,  and  publi- 

cations Appendix 

Waterstage  reocrders,  views  of 18 


Weather  Bmeaa,  United  States,  aid  by U 

White  Biver,  Aril.,  White  River,  North  Fork 

or,near IM 

White  River,  East  Fork  of,  at  Fort  Apache, 

Arts 178-17S 

near  Fort  Apache,  Arts 17S-175 

North  Fork  of,  near  White  River,  Ariz . .     IM 

Whitewater  Dnw  near  Douglas,  Ariz UO-ttl 

Whitewater  Draw  basin 180-191 

WHUama  Fork  near  FardiaU,  Colo 88-88 

near  Bdun,  Colo 88-87 

WInskiw,  Ariz.,  ClwvetaB  Fork  near 140-141 

Clear  Creek  near lU 

WoodrofT,  Atlz.,  Uttle  Gokaado  River  near .  187-138 

Woik.divlskKiof. 16 

Y. 

Tampa  River  near  Uayben,  Colo 47-48 

Yampa  River  basin 47-61 

Yuma,  Ariz.,  Colorado  River  at 21-23 

Z 

Zero  How,  definition  of. 8 

ZaalRtTW  at  Black  Rook,  N.  Hex 138-138 
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STBEAM-GAGING  STATIONS  AND  PUBLICATIONS  BEUT- 
ING  TO  WATER  EESOUECES. 


uttbodtt'otion. 

Investigation  of  water  resoiirces  by  the  United  States  Geological 
Survey  has  consisted  in  large  part  of  measurements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  ground  waters,  and  quality 
of  waters.  Most  of  the  results  of  these  investigations  have  been 
published  in  the  series  of  water-supply  papers,  but  some  have  ap- 
peared in  the  bulletins,  monographs,  professional  papers,  and  annual 
reports. 

The  results  of  stream-flow  measurements  are  now  published  annu- 
ally in  12  parts,  each  part  covering  an  area  whose  boundaries  coin- 
cide with  natural  drainage  features,  as  indicated  below: 

Parti.  North  Atlantic  slope  faABUis. 

II.  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins. 
III.  Ohio  Biver  baein. 
lY.  St.  Lawrence  River  basin. 
V.  Upper  Miaedasippi  River  and  Hudson  Bay  basins. 
VI.  Missouri  River  basin. 
VII.  Lower  Misnasippi  River  basin. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  Basin. 
XI.  Pacific  slope  basins  in  Califomia. 
Xii.  North  Pacific  slope  basins,  in  three  volumes: 

A.  Pacific  slope  basins  in  Washington  and  Upper  Colombia  River  basin. 

B.  Snake  River  basin. 

C.  Lower  Columbia  River  basin  and  Pacific  slope  basins  in  Oregon. 

HOW  aOVEBmCEKT  BEPORTS  HAY  BE  OBTAINED  OB  CONSlTIiTED. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geolc^cal  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below: 

1.  Ck)pies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  I).  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 
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2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superintend- 
ent of  Docmnents,  Government  Printing  OfiBce,  Washington,  D.  C, 
who  will  famish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the  prin- 
cipal cities  of  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boattni,  Maas.,  2S00  Customhouse. 

Albany,  N.  Y.,  704  Journal  Building. 

Atlanta,  Ga.,  Post  Office  Building. 

Chicago,  HI.,  1404  Kimball  Building. 

Madjacm,  'Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  New  Post  Office  Building. 

TOpeka,  Kans.,  25  Federal  Building. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Austin,  Tex.,  Ci^^l  Building. 

Portland,  Oreg.,  606  Post  Office  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Los  Angeles,  Cal.,  619  Federal  Building. 

Tucson,  Ariz.,  Univeristy  of  Arizona. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

STBEAK-FLOW  BBPOBTS. 

Stream-flow  records  have  been  obtained  at  more  than  4,100  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

Streamrflow  data  in  reporU  of  the  United  State*  Geological  Suneji. 

[A=Aiiiiual  Report;  Bs:Btill(tIii;  W=Wat<r-SupplyPaper.] 


Report. 

Character  of  data. 

Year. 

10tIlA,pt.2 

UtllA,pt.3 

1884  to  September,  1800. 

13th  A,  pi  3 

do."....,....". .". 

1884toJim»aa,  idtl. 

wh  a;  pt!  <::::: 

1884  to  Dee.  si,  1892. 

14tllA|pt.3 

BUI  ..„ 

18S8toDec.Xl,18B3. 
1893  and  18m7 

DewTlpt  'in,  measiirpmpnT s,  gage  heights,  and  ratings 

Deecrlpl  r.e  infornialion  itaJy 

l«thA,pt2 

Bl«.!!7. 

Deecrtptions,     moo^urt  nisnts,      gage      helots,      ratings, 

monillly  disdiarge  (also  many  data  covering  earlier  yeara). 

Gage  heimts  (also  gage  helots  for  earlier  years)    

1895. 

Wll. 

1896. 

I«hA,pt.4 

WI». 

Deacripttais,  measurements,  ratings,  and  monthly  disdiarge 
(also  similar  data  for  some  earlier  years). 

States,e«sUni  Uaslasippl  Riv«r,and  Missoiiri  Biver  above 
JunotioD  with  Tffwftf 

Desolptioas,  measurements,  and  gage  heights,  western  Mis- 
sissippi RlTW  below  Junction  of  Hiissnuri  and  Platte,  and 
western  United  8ut«. 

Descriptions,  measurements,  ratings,  and  mcmthiy  discharge 
(abo  some  long-time  records). 

1896  and  laas. 
1897. 

•WW 

1897. 

l«llA,pt.3 

1897. 
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Bapcrt. 


ChanMitcrofdata. 


Year. 


W».. 

was.. 


a0tllA,pt.4.. 

was  tow.... 


astA,pt.4.. 
W  47  to  S3. 


Ilaasanmsnti,  latlnn,  and  gage  heU]its,  eaittni  United 
States,  aartam  Ifiadaelppl  RlTer,  and  lUooiirl  RiTsr. 

liMsaninants, ratings,  and  gage  heJdita.Arkansaa  Blverand 
wtatem  Unliad  Statae. 

UaotblrdJaobarge  (also  te  many  aarHer  yean) 

Dascriptiaas,iiieaiiireiiiant*,  gaga  heights,  and  ratings 

Ifontluy  disdiarge 


29dA,pt.4. 

wes,«6.... 


Docriptions,  measuiemants,  gaga  belglits,  and  ratings 
Hontlily  diaoiarge. 


./7J. 

W83to85... 
WSTtOlOO.. 
WlMtOlt6. 
WiastOlTS. 

waoitoaM. 

W941toaS3. 

wan  to  273. 
waBitoaas. 
waoitosia. 

W331tOl3a. 
W3SltoM2. 

wasitoaai. 

W«)lto414.. 
W43Ito444. 


DacripUoos,  measuiamants,  gaga  Itelghta,  and  ratlnigi. . 

Montmy  dlsdiatga 

Complata  data 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


ISBS. 

isas. 
isas. 

IM». 
18W. 
ISOO. 
ISOO. 
1901. 

laoi. 

1802. 

uos. 

IMM. 

1906. 

1106. 

1S07-& 

lt09. 

1910. 

1911. 

1012. 

1013. 

1914. 

19U. 

191«. 


The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
many  points  other  than  regular  gaging  stations  have  been  made 
each  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  following  table  gives,  by  years  and  drainage  basins,  the  numbers 
of  the  papers  on  surface-water  supply  published  from  1899  to  1916. 
The  data  for  any  particular  station  will,  as  a  riile,  be  found  in  the 
reports  covering  the  years  dinring  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1916,  are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241, 
261,  281,  301,  321,  351,  381,  401,  and  431,  which  contain  records  for 
the  New  England  streams  from  1903  to  1916.  Results  of  miscella- 
neous measurements  are  published  by  drainage  basins. 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  liver  is  determined 
by  measuring  or  estimating  its  draini^e  area — that  is,  the  headwater 
stream  having  the  largest  drainage  area  is  considered  the  continual 
tion  of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
regular  order  from  source  to  mouth  follow,  the  streams  in  each 
tributary  basin  being  listed  before  those  of  the  next  basin  below. 

In  exception  to  this  rule  the  records  for  the  Mississippi  River  are 
given  in  four  parts,  as  indicated  on  page  m,  and  the  records  for 
large  lakes  are  presented  in  order  of  streams  around  the  rim  of  the 
lake. 
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Pabt  IX.  COLORADO  RIVER  BASIN. 

PBINCIFAI.  STBBAXS. 

The  largest  tributaries  of  the  Colorado  River  are  Green  River 
(considered  the  continuation  of  the  main  stream),  Grand  River, 
Dolores,  San  Juan,  Little  Colorado,  Virgin,  and  Gila  rivers.  The 
principal  streams  flowing  into  the  Green  are  East  Fork,  Yampa 
River,  Ashley  Creek,  Duchesne  River,  and  White  River.  The  prin- 
cipal tributaries  of  Grand  River  are  Grand  Lake,  Frazier  River, 
Williams  Fork,  Blue  River,  and  Gimnison  River.  The  streams  of 
the  Colorado  basin  drain  wholly  or  in  part  the  States  of  Arizona, 
Colorado,  Nevada,  New  Mexico,  Utah  and  Wyoming. 

In  addition  to  the  list  of  gaging  stations  and  annotated  list  of  pub- 
lications relating  specifically  to  the  section,  these  pages  contaLa  a 
similar  list  of  reports  that  are  of  general  interest  in  many  sections 
and  cov^r  a  wide  range  of  hydrologic  subjects,  and  also  brief  refer- 
ences to  reports  published  by  State  and  other  organizations.  (See 
p.  xxi.) 

OAOIirO  STATIONS. 

NoTS.— Dash  after   a   date   Indicates   that   station   was   being  maintained  Sept.  30,  ItU.    Ftriod 
after  a  date  indicates  discontinuance. 

Green  River  (head  of  Colorado  River)  near  Kendall,  Wyo.,  1910-1912. 
Green  River  near  Daniel,  Wyo.,  1915- 
Green  River  at  Green  River,  Wyo.,  1895-1906;  1915- 
Green  River  at  Bridgeport,  Utah,  1911-1915. 
Green  River  at  Jensen,  near  Vernal,  Utah,  1903-1906;  1914-1915. 
Green  River  at  Ouray,  Utah,  1904-5. 

Green  River  at  Green  River  (formerly  Blake),  Utah,  1894-1899;  1905-1911. 
Green  River  at  Little  Valley,  near  Green  River,  Utah,  1910- 
Colorado  River  at  Bulls  Head,  near  Mohave,  Ariz.,  1902-3. 
Colorado  River  at  Hardyville,  Ariz.,  1905-1907. 
Colorado  River  at  Yuma,  Ariz.,  1891- 
Horse  Creek  at  Daniel,  Wyo.,  1915- 
Cottonwood  Creek  near  Big  Piney,  Wye,  1916- 
East  Fork  at  East  Fork  canal,  Wyo.,  1916- 
East  Fork  at  Newfork,  Wyo.,  1905-6;  1915- 

New  Fork  at  Alexander's  ranch,  near  Cora,  Wyo.,  1910-11. 
New  Fork  at  Pinedale  crossing,  near  Cora.  Wyo.,  1905. 
New  Fork  near  Botilder,  Wyo.,  1915- 

Pine  Creek  at  Fremont  Lake  outlet  near  Pinedale,  Wyo.,  1905-1906; 

1910-1912;  1915- 
Pine  Creek  at  Pinedale,  Wyo.,  1915- 
Pole  Creek  near  Fayette,  Wyo.,  1904-1906. 
Pole  Creek  near  Pinedale,  Wyo.,  1910. 

Fall  Creek  at  Fayette,  Wyo.,  1904-5.  , 

Boulder  Creek  near  Boulder  (Newfork),  Wyo.,  1904-1906;  1916- 
North  Piney  Creek  near  Marbleton,  Wyo.,  1915-1916. 
Middle  Piney  Creek  near  Big  Piney,  Wyo.,  1915- 
Labai^  Creek  near  tftbuige,  Wyo.,  1915-16. 
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Colorado  Biv€r  tributaries— Continned . 

Fontendle  Cre^  near  Fontenelle,  Wyo.,  191&- 

Big  Sandy  Credc  at  Ledde's  nmch,  near  Big  Sandy,  Wyo.,  19I0-IL 

Big  Sandy  Creek  near  Eden,  Wyo.,  19U-12. 

Big  Sandy  Creek  near  Fuson,  Wyo.,  1915- 

Dntch  Joe  Creek  at  Dutch  Joe  langec  stadon,  near  Big  Sandy,  Wyo.,  1911-12. 
Squaw  Creek  near  Eden,  Wyo.,  1911-12. 
Little  Sandy  Creek  near  Eden,  Wyo.,  1911-12. 
Blacka  Fork  near  Urie,  Wyo.,  1913- 

Blacks  Fork  above  Hams  Fork,  near  Granger,  Wyo.,  1896-97. 
Blacks  Fork  below  Hams  Fork  at  Granger,  Wyo.,  1897-1900;  1916. 
Henrys  Fork  near  Linwood,  Utah,  1916. 
Beaver  Creek  atMyer's  ranch,  near  Lodore,  Colo.,  1910-11. 
Vennilion  Creek  at  Baasett's  ranch,  near  Lodore,  Colo.,  1910-11. 
Yampa  River  at  Yampa,  Colo.,  1910-1913. 
Yampa  River  at  Steamboat  Sprii^;*,  Colo.,  1904-1906;  1910-1913. 
Yampa  River  at  Craig,  Colo.,  1901-2;  1904-1906;  1910-1913. 
Yampa  River  near  Maybell,  Colo.,  1904-5;  1910-12;  1916- 
Tenible  Creek: 

Trout  Creek  at  Pinnacle,  Colo.,  1910-11. 
Soda  Creek  at  Steamboat  Springs,  Colo.,  1910-11. 
Elk  River  at  Hinman  Park,  Colo.,  1912-13. 
Elk  River  near  Clark,  Cob.,  1910-191S. 
Elk  River  near  TruU,  Colo.,  1904-1906;  1910-1913. 

Had  Creek  near  Steamboat  Springs,  Colo.,  1912-IS. 
Sage  Creek: 

I^h  Creek  at  Dunkley,  Colo.,  1910-11. 
Elk  Head  Creek  near  Craig,  Colo.,  1906;  1910-1913. 
Fortification  Creek  at  Craig,  Colo.,  190&-4;  1910-1913. 
Williams  River  near  Pyramid,  Colo.,  1910-11. 
Williams  River  at  Hamilton,  Colo.,  1904-1906;  1910-1913. 
Milk  Creek  near  Axial,  Colo.,  1904-5. 

Little  Snake  River,  Middle  Fork,  near  Battle  Creek,  Colo.,  1912-13. 
Little  Snake  River  at  Dixon,  Wyo.,  1910-1913. 
Little  Snake  River  near  Maybell,  Colo.,,  1904. 

South  Fork  of  Little  Snake  River  near  Battle  Creek,  Colo.,  1912-13. 
Slater  Creek  at  Baxter  ranch,  near  Slater,  Colo.,  1912-13. 
Slater  Creek  near  Slatw,  Colo.,  1910-1912. 
Savery  Creek  near  Savery,  Wyo.,  1915- 
Beaver  Creek: 

Willow  Creek  near  Baggs,  Wyo.,  1912-13. 
Muddy  Creek  near  Baggs,  Wyo.,  1915- 
Founnile  Creek  near  Baggs,  Wyo.,  1912-13. 
Ashley  Creek  above  Dry  Fork,  near  Vernal,  Utah,  1911- 
Adiley  Creek  below  Dry  Fork,  near  Vernal,  Utah,  1900-1904. 

Dry  Fork  of  Ashley  Creek  at  Vernal,  Utah,  1904. 
Dttdiesne  River,  NortI}  Fork  (head  of  Duchesne  River),  above  Forks,  Utah,  1904. 
Duchesne  River  at  Myton,  Utah,  1899- 

West  Fork  of  Dudieene  River  above  Forks,  Utah,  1904. 

Rock  Creek  (East  Creek),  10  miles  above  mouth,  Utah,  1904. 

Strawberry  River  above  mouth  of  Indian  Creek,  in  Strawberry  Valley, 

Utah,  1903-1906;  1909-10. 
Strawberry  River  below  mouth  of  Indian  Creek,  in  Strawberry  Valley, 
Utah,  1908-9. 


Digitized  by  VjOOQ  IC 


GAGIKG  STATIONS.  IZ 

Cokndo  Blver  tributaries— Continued. 

Duchesne   River  tributaries — Continued. 

Strawbeny  River  at  Duchesne  (Theodore),  Utah,  1608-1910;  1914- 
Indian  Creek  in  Strawberry  Valley,  Utah,  1905-4;  1909-10. 

Trail  Hollow  Creek  in  Strawberry  Valley,  Utah,  1909-10.   . 
Cnimnt  Creek,  13  miles  above  mouth,  Utah,  1904. 
Currant  Creek,  3  miles  above  mouth,  Utah,  1904. 
Red  Creek  above  Narrows,  Utah,  1904. 

Uke  Fork,  West  Fork  of  (head  of  lAke  Fork),  10  miles  above  Forks,  Utah, 
1904. 

Uke  Fork  below  Forks,  Utah,  1904;  1907-1910. 

lAke  Fork  near  Myton,  Utah,  1900-1903;  1907- 

East  Fork  of  Lake  Fork,  8  miles  above  Forks,  Utah,  1904. 

Uinta  River  near  Whiterocks,  Utah,  1899-1904;  1907-1910. 

Uinta  River  at  Fort  Duchesne,  Utah,  189»-1904;  1906-1910. 

IHnta  River  at  Ouiay  School,  Utah,  1899-1904. 

Whiterocks  River  near  Whiterocks,  Utah,  1899-1904;  1907-1910. 
White  River,  North  Fork  (head  of  White  River),  near  Bufoid,  Colo.,  1903-1906; 

1910-1913. 
White  River  at  Meeker,  Colo.,  1901-1906;  1910-1913. 
White  River  at  White  River  City,  Colo.,  1896. 
White  River  at  Rangely,  Colo.,  1904-5. 
White  River  near  Dragon,  Utau,  1906. 
White  River  near  Ouray,  Utah,  1904. 

Marvine  Creek  nearBuford,  Colo.,  1903-1906. 

South  Fork  of  White  River  near  Buford,  Colo.,  1903-1906;  1910-1913. 
Price  River  near  Helper,  Utah,  1894-95;  1904- 
Price  River  at  Woodside,  Utah,  1909-1911. 

Hnnttngton  Creek  (head  of  San  Rafael  River)  near  Huntington,  Utah,  1909 
Huntington  Creek  near  Castledale,  Utah,  1911- 
San  Rafael  River  near  Green  River,  Utah,  1909- 

Cottonwood  Creek  near  Orangeville,  Utah,  1909- 

Fezion  Creek  (upper  station)  near  Fenon,  Utah,  1911- 

Fenon  Creek  near  Ferron,  Utah,  1909-1911. 

Ferton  Creek  near  Castledale,  Utah,  1911-1914. 
Giand  River,  North  Fork  (head  of  Grand  River),  near  Grand  Lake,  Colo.,  1904- 
Gnuid  River  near  Granby,  Colo.,  1908-1911. 
Gnmd  River  at  Hot  Sulphur  Springs,  Colo.,  1904- 
Giaod  River  near  Kremmling,  Colo.,  1904- 
Giand  River  near  Wolcott,  Colo.,  1906-1908. 
Ginnd  River  at  Shoshone,  Colo.,  1897. 
Grand  River  at  Glen  wood  Springs,  Colo.,  1899- 
Grand  River  near  Palisades,  Colo.,  1902- 
Grand  River  near  Grand  Junction,  Colo.,  1894-1900. 
Grand  River  near  Fniita,  Colo.,  1911- 
Giand  River  near  Cisco,  Utah,  1914- 
Gnud  River  near  Moab,  Utah,  1913-14. 

North  inlet  to  Grand  Lake  at  Grand  Lake,  Cob.,  1905-1912. 

Grand  Lake  outlet  at  Grand  Lake,  Colo.,  1904-1913. 

South  Fork  of  Grand  River  near  Lehman,  Cob.,  1907-8. 

Fiaser  River  near  Arrow,  Cob.,  1910- 

Fraser  River  at  upper  statbn,  near  Praser,  Cob.,  1908-1911. 

Fnser  River  at  lover  station,  near  Fraser,  Colo.,  1907-1909. 
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Colondo  Siver  tributaries — Continued. 
Gnmd  River  tributaries — Continued. 

FoHer  River  at  Gianby  (Coulter),  Colo.,  1901-1909. 

Big  Jim  Creek  near  Fiaaer,  Colo.,  1907-1909. 

little  Jim  Cieek  near  Fraaer,  Cok>.,  1907-1909. 

Vasquez  Creek  at  upper  station,  near  Fraaer,  Colo.,  1906-9. 

Yasquez  Creek  at  lower  atation,  near  Fraaer,  Colo.,  1907-1909. 

Elk  Creek  near  Fraaer,  Colo.,  1907-1909. 

St.  Louis  Creek  at  upper  station,  near  Fraser,  Colo.,  1908-9. 

St.  Louis  Creek  at  lower  station,  near  Ftaser,  Colo.,  190S-9. 

Nortb  Ranch  Creek  at  upper  station,  near  Rollins  Pass,  Colo.,  1908-9. 

North  Ranch  Creek  at  lower  station,  near  Rollins  Pass,  Colo.,  1907-1909. 
Mddle  Ranch  Creek  at  upper  station,  near  Arrow,  Colo. ,  1908-9. 
Ifiddle  Ranch  Creek  at  lower  station,  near  Axtoir,  Colo.,  1907-1909. 
South  Ranch  Creek  at  upper  station,  near  Arrow,  Colo. ,  1908-9. 
South  Ranch  Creekat  lower  station,  near  Arrow,  Colo.,  1907-1909. 
Williams  Fork  near  Scholl,  Colo.,  1910- 
Williams  Fork  near  Panihall  (Suli^ur  SiKings).  Colo.,  1901- 
Tnrablesome  Creek  at  Troublesome,  Colo.,  1904-6. 
Muddy  Creek  at  Kremmling,  Colo.,  1904-5. 
Blue  River  at  Breckenridge,  Colo.,  1914-15. 
Blue  River  at  Dillon,  Colo.,  1910- 
Blne  River  near  Kremmling,  Colo.,  1904-1908. 

Spruce  Creek  (upper  station)  near  Breckenridge,  Colo.,  1914-15. 

Spruce  Creek  (Iowct  station)  near  Breckenridge,  Colo.,  1914-16. 

Oystal  Creek  near  Breckenridge,  Colo.,  1914-15. 

Snake  River  at  Dillon,  Colo.,  1910- 

Tenmile  Creek  near  Kokomo.,  Colo.,  1904. 

Temmile  Creek  near  Uneva  Lake,  Colo.,  1903. 

Temnile  Creek  at  Dillon,  Colo.,  1910- 
Eaj^e  River  at  ReddiS,  Colo.,  1911- 
Eagle  River  above  Brush  Creek,  at  Eagle,  Colo.,  1911- 
Eagle  River  below  Brush  Creek,  at  Eagle,  Colo.,  1905-1907. 
Eag^e  River  at  Gypsum,  Colo.,  1907-1909. 

Turkey  Creek  at  Redcliff ,  Colo. ,  1913- 

Homestake  Creek  at  Redclifi,  Colo.,  1911- 

Gore  Creek  near  Mintum,  Cok>.,  1911-1914. 

Beaver  Creek  at  Avon,  Colo.,  1911-1914. 

Brush  Creek  at  Eag^e,  Colo.,  1911-1913. 

No  Name  Creek  near  Glenwood  Springs,  Colo.,  1911-1914. 

Glenwood  Light  &  Power  Co.'s  flume  near  Glenwood  Springs,  Colo., 
1911-1913. 
Roaring  Fork  at  Aspen,  Colo.,  1911- 
Rooring  Fork  below  Aspen,  Colo.,  1913- 
Rooring  Fork  near  Emma,  Colo.,  1908-9. 
Roaring  Fork  at  Glenwood  Springs,  Colo.,  1906- 

Hunter  Creek  at  Aspen,  Colo.,  1911-1913. 

Castle  Creek  near  Aspen,  Colo.,  1911- 

Haioon  Creek  at  upper  station,  near  Aspen,  Colo.,  1911- 

Haioon  Creek  at  Icwer  station,  near  Aspen,  Colo.,  1914-15. 

Snow  Mass  Creek  at  Snow  Mass,  Colo.,  1911-1913, 

Fryingpan  Creek  at  Norrie,  Colo.,  1911- 

Fryingpon  Creek  at  Thomasville,  Colo.,  1911-. 
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Colorado  River  tributariee— Continaed. 
Grand  River  tributariee — Continued. 
Roaring  Fork  tributariee — Continued. 

Fryingpan  Creek  at  Basalt,  Colo.,  1908-8. 

North  Fork  of  Fryingpan  Creek  near  Nome,  Colo.,  19U- 
Cryatal  River  at  Marble,  Colo.,  1910- 
Crystal  River  near  Carbondale  (Sewell),  Colo.,  1908-9. 
Elk  Creek,  West  Fork  (head  of  Elk  Creek),  near  Newcastle,  Colo.,  1911. 
Middle  Fork  of  Elk  Creek  near  Newcastle,  Colo.,  1911-1914. 
East  Fork  of  Elk  Creek  near  Newcastle,  Colo.,  1911-1915. 
West  Divide  Creek  (head  of  Divide  Creek)  at  Hostetler's  ranch,  near  Raven, 

Colo.,  1909. 
West  Divide  Creek  at  Beard's  ranch,  near  Raven,  Colo.,  1910-1911. 
West  Divide  Creek  at  Raven,  Colo.,  1909-11. 
West  Mamm  Creek  near  Rifle,  Colo.,  1909-10. 
Taylor  River  (head  of  Gunnison  River)  near  Almont,  Colo.,  1906. 
Taylor  River  at  Ahnont,  Colo.,  1910- 
Gunnison  River  near  Gunnison,  Colo.,  1910-1914, 1916- 
Gunnison  River  near  lola,  Colo.,  1900-1903. 
Gunnison  River  near  Cimairon,  Colo.,  1903-1905. 
Gunnison  River  at  River  Portal,  Colo.,  1905-1911. 
Gunnison  River  near  Cory,  Colo.,  1903-1905. 
Gunnison  River  at  Roubideau,  Colo.,  1897. 
Gunnison  River  at  Whitewater,  Colo.,  1895;  1897;  1901-1906. 
Gunnison  River  near  Grand  Junction,  Colo.,  1894-95;  1897-1899. 
East  River  at  Almont,  Colo.,  1905;  1910- 

Cement  Creek  near  Crested  Butte,  Colo.,  1910-1913. 
Tomichi  Creek  near  Gunniaon,  Colo.,  1910. 

Quartz  Creek  near  Pitkin,  Colo.,  1910-1913. 
Cimarron  Creek  at  Cimarron,  Colo.,  1903-1905. 
North  Fork  of  Gunnison  River  near  Hotchkiss,  Colo.,  1903-1906. 
Sapinero  Creek  at  Sapinero,  Colo.,  1911-1914. 
Uncompahgre  River  near  Colona,  Colo.,  1903-1906. 
Uncompahgre  River  at  Ouray,  Colo.,  1908;  1911- 
Uncompahgre  River  below  Ouray,  Colo.,  1913- 
Uncompabgre  River  near  Fort  Crawford,  Colo.,  1910-11. 
Uncompahgre  River  at  Fort  Crawford,  Colo.,  1895-1899;  1908-1910. 
Uncompahgre  River  at  Montrose,  Colo.,  1900;  1903- 
Uncompahgre  River  near  Delta,  Colo.,  1903- 
Canyon  Creek  at  Ouray,  Colo.,  1911-1915. 
Dobres  River  at  Rico,  Colo.,  1914. 
Dolores  River  at  Dolores,  Colo.,  1895-1903;  1910-1912. 
Rico  Mining  Co.'s  tulrace  at  Rico,  Colo.,  1914. 
San  Miguel  River  near  Fall  Creek,  Colo.,  1895-1899;  1910. 
San  Miguel  River  at  Placerville.  Colo.,  1910-1912. 
MiU  Creek  near  Moab,  Utah,  1914- 
Fremont  River  near  Thurber,  Utah,  1909-1912. 
Muddy  Creek  near  Emery,  UUh,  1909-1914. 
Muddy  Creek  (lower  station)  near  Emery,  Utah,  1911-1914. 
Ivie  Creek  near  Emery,  Utah,  1911-12. 
Escalante  Creek  (head  of  Escalante  River)  near  Escalante,  Utah,  1909-1913. 
San  Juan  River  at  Pagosa  Springs,  Colo.,  1911-1914. 
San  Juan  River  at  Arboles,  Colo.,  1895-1899;  1910-1914. 
San  Juan  River  at  Turley,  N.  Mex.,  1907-8. 
83937»— 19— W8P  439 14 
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Colorado  Saver  tributaiiee — Continued. 

San  Juan  River  at  Blanco,  N.  Max.,  1908-1910. 
San  Juan  River  near  Bloomfield,  N.  Mex.,  1909-1911 
San  Juan  River  at  Farmington,  N.  Mex.,  1904-1906;  1912-1914. 
San  Juan  River  near  Shiprock,  N.  Mex.,  1911. 
San  Juan  River  near  Bluff,  Utah,  1914- 
Navajo  River  at  Chromo,  Colo.,  1911-12. 
Navajo  River  at  Edith,  Colo.,  1912-1914. 
Piedra  River  at  Piedra,  Colo.,  1911-12. 
Piedra  River  at  Arboles,  Colo.,  1895-1899;  1910-1914. 
Loe  Pinoe  River  near  Ignado,  Colo.,  1899-1903;  1910-1914. 
Animaa  River  at  Silverton,  Colo.,  1903. 
Animas  River  at  Tacoma,  Colo.,  1908-9;  1911. 
Animaa  River  above  Li^tner  Creek,  at  Dutago,  Colo.,  1895-1905. 
Animaa  River  below  Lightner  Creek,  at  Durango,  Colo.,  1910-1914. 
Animaa  River  at  Aztec,  N.  Mex.,  1904;  1907-1914. 
Animas  River  at  Farmington,  N.  Mex.,  1912-1914. 
Animas  River  near  Farmington,  N.  Mex.,  1904-5. 
Evaporation  at  Farmington,  N.  Mex.,  1914-15. 

Hermoea  Creek  near  Hermosa,  Colo.,  1911-1914. 
Florida  River  near  Durango,  Colo.,  1899;  1901-1903;  1910-1912. 
Aztec  Light  &  Power  Cb.'s  canal  at  Aztec,  N.  Mex.,  1912-1914. 
La  Plata  River  at  Hesperus,  Colo.,  1904-1906;  1910. 
La  Plata  River  at  La  Plata,  N.  Mex.,  1905-1914. 
Mancos  River  at  Mancoe,  Colo.,  1898-1901. 

West  Mancoe  River  near  Mancoe,  Colo.,  1910-11. 
Montezuma  Creek,  North  Fork,  at  Monticello,  Utah,  1914- 
Gordon  canal  near  Monticello,  Utah,  1914-1915. 
Wood  high-line  canal  near  Monticello,  Utah,  1914-1915. 
North  canal  near  Monticello,  Utah,  1914-1915. 
Middle  canal  near  Monticello,  Utah,  1914- 

South  Fork  of  North  Montezuma  Creek  near  Monticello,  Utah,  1914-1915. 
Pioneer  canal  near  Monticello,  Utah,  1914-1915. 
South  canal  near  Monticello,  Utah,  1914- 
Christensen  canal  near  Monticello,  Utah,  1915. 
Spring  (Vaga)  Creek  near  Monticello,  Utah,  1914- 

Davenport  and  Campbell  canal  near  Monticello,  Utah ,  1914-1915. 
Green  canal  near  Monticello,  Utah,  1914- 
Verdure  (South  Montezuma)  Creek  near  Verdure,  Utah,  1914-1915. 
Little  Colorado  River  at  St.  Johns,  Ariz.,  1906-1909. 
Little  Colorado  River  at  Woodruff,  Ariz.,  1905-1908;  1915. 
Little  Colorado  River  at  Holbrook,  Ariz.,  1905-1909. 

Zuni  River  at  Black  Rock,  N.  Mex.,  1903-1905;  1908- 
Silver  Creek  at  Snowflake,  Ariz.,  1906-1908;  1915-16. 
Silver  Creek  at  canyon  station,  near  Snowflake,  Ariz.,  1906. 
Woodruff  ditch  at  Woodruff,  Ariz.,  1906. 
Chevelon  Fork  near  Winslow,  Ariz.,  1905-1908;  1915-16. 
Clear  Creek  near  Winslow,  Ariz.,  1906-1909. 
Virgin  River  at  Virgin,  Utah,  1909- 

Zion  Creek  near  Springdale,  Utah,  1913-14. 
Ash  Creek  at  Toquerville,  Utah,  1915. 
Leeds  (Quail)  Creek  near  Leeds,  Utah,  1915- 
Santa  Clara  Creek  near  Central,  Utah,  1909- 
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Colorado  River  tributaries — Continued. 
San  Juan  River  tributariee — Continued. 
Virgin  River  tributaries — Continued. 

Santa  Clara  Creek  at  Santa  Clara,  Utah,  1915. 
Santo  Clara  Creek  near  St.  George,  Utah,  1909-1913. 
Town  canal  at  Santa  Clara,  Utah,  1915. 

St.  George  and  Santo  Clara  north  canal  at  Santa  Clara,  ntab,1915. 
St.  George  and  Santa  Clara  south  canal  at  Santa  Clara,  Utah,  1915. 
Muddy  River  at  Home  ranch,  near  Moapa,  Nev.,  1913- 
Muddy  River  above  Indian  reservation,  near  Moapa,  Nev.,  1914- 
Muddy  River  at  railroad  pumping  plant,  near  Moapa,  Nev.,  1914- 
Muddy  River  at  Weiser  ranch,  near  Moapa,  Nev.,  1915- 
Muddy  River  near  Moapa  and  Logan,  Nev.,  1904-1906;  1909-10;  1913-14. 
Muddy  River  near  St.  Thomas,  Nov.,  1913- 
Williams  River  near  Swansea,  Ariz.,  1910-1915. 
Gila  River  near  Cliff,  N.  Mex.,  1914-1917. 
Gila  River  near  Silver  City,  N.  Mex.,  1912-1914. 
Gila  River  near  Gila,  N.  Mex.,  1914. 
Gila  River  near  Redrock,  N.  Mex.,  1908-1914. 
Gila  River  near  Duncan,  Ariz.,  1914-1915. 
Gila  River  at  Gutbire,  Ariz.,  1910- 
Gila  River  near  Solomonville,  Ariz., 1914- 
Gila  River  at  San  Carloe,  Ariz.,  1910-11. 
Gila  River  near  San  Carlos,  Ariz.,  1899-1905. 
Gila  River  near  dam  site,  near  San  Carlos,  Ariz.,  1914- 
Gila  River  at  Kelvin,  Ariz.,  1911- 
Gila  River  near  Florence,  Ariz.,  1914. 
Gila  River  near  Buttes,  Ariz.,  1889-90;  1895-1899. 
Gila  River  near  Sentinel,  Ariz.,  1913- 
Gila  River  at  Dome  (Gila  City),  Ariz.,  1903-1906. 
Gila  River  at  mouth,  near  Yiuna,  Ariz.,  1903. 
Sunset  canal  near  Duncan,  Ariz.,  1914-15. 
Coeper  and  Martin  canal  near  Duncan,  Ariz.,  1914-15. 
Cosper  and  Windham  canal  near  Duncan,  Ariz.,  1914-15. 
Model  canal  near  Duncan,  Ariz.,  1914-15. 
Valley  canal  near  Duncan,  Ariz.,  1914-15. 
Black  and  McCleeky  canal  at  Dunoon,  Ariz.,  1915. 
Colmonero  canal  near  Duncan,  Ariz.,  1914-15. 
York  canal  at  York,  Ariz.,  1914-15. 

San  Francisco  River  near  Alma,  N.  Mex.,  1904-1907;  1909-1914. 
San  Francisco  River  at  dam,  above  Clifton,  Ariz.,  1911. 
San  Francisco  River  at  Clifton,  Ariz.,  1910- 

Whitewater  Creek  near  Mogollon,  N.  Mex.,  1909-1914. 
Brown  canal  above  wasteway,  near  Solomonville,  Ariz.,  1914-15. 
Brown  canal  below  wasteway,  near  Solomonville,  Ariz.,  1914-l.'i. 
Foumess  canal  near  Solomonville,  Ariz.,  1914-15. 
San  Jose  canal  near  Solomonville,  Ariz.,  1914-15. 
Michellena  canal  near  Solomonville,  Ariz.,  1914-15. 
Monteziuna  canal  at  Solomonville,  Ariz.,  1914-15. 
Union  canal  near  Solomonville,  Ariz.,  1914-15. 
Graham  canal  near  Safford,  Ariz.,  1914-15. 
Oregon  canal  near  Thatcher,  Ariz.,  1914-15. 
Smithville  canal  near  Thatcher,  Ariz.,  1914-15. 
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Colorado  River  tributaries— Continued. 
Gila  River  tributariee — Continued. 

Bryce  canal  near  Pima,  Ariz.,  1914-15. 

Dodge  canal  at  Pima,  Ariz.,  1914-15. 

Nevada  canal  near  Pima,  Ariz.,  1914-15. 

Curtis  canal  near  Fairview,  Ariz.,  1914-15. 

Consolidated  canal  near  Fairview,  Ariz.,  1914-15. 

San  Carlos  River  at  San  Carlos,  Ariz.,  1910-11;  1914-15. 

San  Pedro  River  at  Lewis  Springs  (Charleston),  Ariz.,  1904-1906;  1910-11. 

San  Pedro  River  at  diversion  dam,  near  Fairbank,  Ariz.,  1911-12. 

San  Pedro  River  near  Fairbank,  Ariz.,  1912- 

San  Pedro  River  near  Dudleyville,  Ariz.,  1890. 

Florence  canal  near  Florence,  Ariz.,  1914-15. 

O.  T.  canal  near  Florence,  Ariz.,  1914-15. 

Price  and  Powell  ditch  near  Florence,  Ariz.,  1914-16. 

Pierson-Nicholaa  canal  near  Florence,  Ariz.,  1914-15. 

Queen  Creek  at  Whitlow's,  near  Superior,  Ariz.,  1896;  1915- 

Santa  Cruz  River  near  Nogalee,  Ariz.,  1907;  1909- 

Santa  Cruz  River  at  Tucson,  Ariz.,  1905- 

Rillito  Creek  near  Tucson,  Ariz.,  1909- 
Black  River  (head  of  Salt  River)  near  Fort  Apache,  Ariz.,  1912- 
Salt  River  near  Roosevelt,  Ariz.,  1901-1907;  1912- 
Salt  River  below  mouth  of  Cherry  Creek  near  Roosevelt,  Ariz.,  1906. 
Salt  River  50  miles  above  Phoenix,  Ariz.,  1890. 
Salt  River  at  Arizona  dam,  Ariz.,  1888-1891. 
Salt  River  at  McDowell,  Ariz.,  1897-1910. 

White  River  at  Fort  Apache,  Ariz.,  1912- 

East  Fort  of  White  River  at  Fort  Apache,  Ariz.,  1912- 

Tonto  Creek  near  Roosevelt,  Ariz.,  1901-1904;  1913- 

Verde  River  near  Clarkdale,  Ariz.,  1915- 

Verde  River  at  Camp  Verde,  Ariz.,  1912- 

Verde  River  at  Childs,  near  Camp  Verde,  Ariz.,  1911- 

Verde  River  near  McDowell,  Ariz.,  1889;  1897-1899;  1901- 
Beaver  Creek  at  Camp  Verde,  Ariz.,  1912- 
AguA  Fria  River  near  Glendale,  Ariz.,  1910- 
Hassayampa  River  near  Wagoner  (Walnut  Grove),  Ariz.,  1912- 
Hassayampa  River  at  Wickenburg,  Ariz.,  1910-1912. 
Imperial  canal  10  miles  below  Yimia,  Ariz.,  1903-1905. 
Imperial  canal  (main)  near  Calexico,  Cal.,  1904-5. 
Boundary  canal  near  Calexico,  Cal.,  1905. 
Wisteria  canal  near  Calexico,  Cal.,  1905. 
Holt  canal  at  Calexico,  Cal.,  1904-5. 
Hemlock  canal  at  Calexico,  Cal.,  1904-5. 
Alamo  channel  near  Calexico,  Cal.,  1904. 
Alamitoe  canal  near  Calexico,  Cal.,  1904-5. 
Whitewater  Draw'  near  Douglas,  Ariz.,  1911- 

>  Flows  into  OoU  o(  Oalitomla  In  Uozloo. 
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KBPORTS  ON  WATER  KEBOtTRCBS  OF  COLOBABO  RIVER  BASIN. 
PUBLICATIONS  OF  UNITED  STATES  OEOLOOICAL  SUEVEY. 
WATXB^TTPPLT  PAFEBS. 

Watcr-«ippl7  pkpen  are  distributed  Ireo  by  the  OeoloKlcal  Son-ey  as  long  as  Its  stork  lasts.  An  asteridc 
(*)  Indlcalcs  that  this  stock  has  boon  exhausted.  Many  of  the  papers  marked  In  this  way  may,  how- 
ever, be  purchased  (at  price  noted)  (rnm  the  SurEBnrrKNtiENT  or  Dotithemts,  W.viHmoTON,  D.  C. 
Omission  of  the  price  Indicates  that  the  report  Is  not  obtainable  tram  Govemment  soarces.  Water 
Supply  papers  are  ol  octavo  sUe. 

*2.  Irrigation  near  Phoenix,  Ariz.,  by  A.  P.  Davis.    1897.    98  pp.,  31  pis.    15c. 

Desciibes  physlosrsphlc  features,  temperature,  rainfall,  stream  flow,  soil%  and  projected 
IrrlgatlcD  works  In  Qila  River  basin;  discussee  briefly  possible  use  of  ground  «'ater  lor  irriga- 
tiaa  and  gives  data  ccncemlng  wells  In  Plnsl  and  Maricopa  counties.  Chiefly  of  historic  interest, 
as  indicated  by  the  date  ot  publication. 

*33.  Storage  of  water  on  Gila  River,  Arizona,  by  J.  B.  Lippincott.    1900.    98  pp., 
33pla.    15c. 

Desolbes  conditions  existing  in  lses-9B,  available  water  supply,  sUt,  and  reservoir  sites 
(Buttes,  Riverside,  San  Carlos,  and  Queen  Creek);  contains  section  on  oemont,  and  treats  of 
Irrigable  land,  distributlflo  canals,  and  orgaolxatlon  of  Inigatlan.    Interest  chiefly  bistorle. 

*43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 
1901.    86  pp.,  15  pis.    15c. 

Describes  various  types  of  canals  for  Irrigation. 

*44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Grannett.    1901.     100  pp., 
11  pk.    ISc. 

Gives  elevations  and  distances  along  Colorado,  Little  Colorado,  Ban  Juan,  Maocos,  La  Plata, 
Animas,  Los  Finos,  Qrsnd,  Qunnlson,  Dolores,  Uncompahgre,  Lake  Fork,  Roaring  Fork,  and 
Ea^  rivers;  also  brief  desoriptions  of  several  of  the  streams. 

•57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Mon- 
tana), by  N.  H.  Darton.    1902.    60  pp.    6c. 

•61.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska-Wy- 
oming), by  N.  H.  Darton.    1902.    67  pp.    5c. 

A  second,  revised,  edition  of  Ncs.  57  and  61  was  published  In  1905  as  Water-Supply  Paper  Hit 
(q.  v.). 

•73.  WaterstorageonSaltRiver,  Arizona,  byA.  P.  Davis.    1903.   54  pp.,  25  pis.   20e. 
DLicnsseB  Verde  and  Salt  River  basins  and  McDowell  and  Salt  River  reservoirs. 

*74.  Water  resources  of  the  State  of  Colorado,  by  A.  L.  Fellows.    1802.    161  pp., 
14  pis.    25c. 
Discusses  drainage  and  irrigation;  gives  records  of  stream  Om: 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers  compiled  by  F.  H.  Newell,  chief  engineer.  1904. 
361  pp.    25c.    Ckintains: 

Investigations  In  Arizona,  by  A.  P.  Davis.  Describes  the  proposed  storage  reservoir  on  Salt 
Blver  at  the  mouth  of  Tonto  Creek. 

Salt  River  Valley  Water  Users'  Association,  by  B.  A.  Fowler.  Contains  Judge  Klbbey's 
address  presenting  a  plan  tor  the  organization  ot  the  owners  ot  lands  to  be  Irrigated. 

Topographic  work  In  the  Grand  Canyon  of  the  Gunnison,  by  I.  W.  UcConnell.  Discusses 
the  proposed  diversion  ot  water  from  Gunnison  River  into  Uncompahgre  Valley. 

The  Colorado  River,  by  J.  B.  Lippincott. 

Colorado  RlTcr  reclamation  projects,  by  £.  T.Perkins.  Describes  the  site  of  the  Yuma  dam 
and  summarises  the  advantages  of  the  Yuma  site. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    Superseded  by  152. 

Cttei  statutory  restrictkns  of  «kater  pollution  in  Ccimaio,  Nevada,  Utah,  New  Mezioo,  and 
Wfomtng. 
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104.  The  underground  waters  of  Gila  Valley,  Arizona,  by  W.  T.  Lee.  1904.  71  pp., 
5  pis.    10c. 

Presents  Intonnation  roncemlng  the  topogmphic  (estures  and  nirfldal  geology  ot  tbe  ares 
between  The  Buttes,  12  miles  cast  of  Florence  and  the  Junction  o(  the  Gils  and  Salt  rivers:  treats 
of  the  scarce,  amount,  quality,  and  methods  ol  securing  the  midcrflom'. 

*122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.  1906.  55  pp. 
5c. 

Cites  legislative  acts  relating  to  ground  waters  in  Colorado,  Nevada,  New  llesico,  Utah,  and 
Wyoming. 

136.  Underground  waters  of  Salt  River  valley,  Arizona,  by  W.  T.  Lee.  1906.  196 
pp.,  23  pis.    2dc. 

DescrllMS  the  phystograpby  and  geology  ol  the  Ifeaa  and  Pheonix  regions,  gives  many  weD 
records,  and  discusses  the  amount  and  chemical  character  ol  the  ground  watos,  duty  of  water, 
and  cost  of  pumping. 

147.  Destructive  floods  in  the  United  States  in  1904,  by  E.  C.  Murphy  and  otben. 
1905.    206  pp.,  18  pis.     15c.     Contains: 

Troxton  Canyon  flood,  Arizona,  by  E.  C.  Horphy.  Globe  flood,  Arizona,  by  O.  T.  Reedy. 
La  Plata  River  flood,  Colorado,  from  report  of  Theo.  Toblsh. 

*149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with  ad- 
ditions, by  N.  H.  Darton.    1905.    175  pp.    10c. 

Olves  by  States  (and  within  the  States  by  counties)  location,  depth,  diameter,  yield,  height 
of  water,  and  other  valnable  information  concerning  wells  40U  leet  or  more  in  depth;  includes  all 
wells  listed  in  Water  Supply  Papers  £7  and  61 :  mentions  also  principal  pubUcatlons  relating  to 
deep  borings. 

*152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 

Cites  statutory  restrictions  of  water  poUutlan  in  Colorado,  Nevada,  Utah,  New  liexloo,  and 
Wyoming. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Miuphy  and 
others.     1906.     105  pp.,  4  pis.     15c. 

Contains  accounts  ol  flood:  on  Colorado,  Qreen,  Grand,  Gunnison,  San  Juan,  Little  Colo- 
rado, Gila,  San  Francisco,  Verde,  San  I'edro,  and  Salt  Rivers,  and  of  tb  flow  of  the  Colorado 
Into  Saltan  Sink;  gives  index  to  literature  on  floods  on  American  streams. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.     188  pp.     15c. 

Describes  collection  of  samples,  plan  of  analytical  work,  and  methods  of  analysis;  discusses 
soep-consanung  power  of  waters,  water  softening,  boUer  waters,  and  water  for  irrigation;  gircs 
results  of  analysis  of  waters  of  Colorado,  Green,  Grand,  Gunnison,  Animas,  Little  Colorado, 
Gila,  San  Francisco,  Salt,  and  Verde  ri  ers. 

320.  Geology  and  water  resources  of  the  Sulphur  Spring  Valley,  Arizona,  by  O.  E. 
Meinzer  and  F.  C.  Kelton,  with  a  section  on  agriculture,  by  R.  H.  Forbes. 
1913.  231  pp.,  15  pis.     45c. 

Describes  the  physiography  and  drainage  of  the  region,  geologic  formation!!,  and  geolngie 
history;  discusses  the  seasonal  and  geographic  distribution  of  rainfall,  the  occurrence  and  level 
of  ground  waters,  the  flowing  and  nonnowing  wells,  the  quality  of  ground  n-aters,  the  eifect  ol 
alkali  on  plant  life  and  on  n'aters  for  irrigation,  the  relation  of  zones  for  vegetation  to  waW 
supply  and  geographic  controls,  and  the  plants  used  for  pumping  water;  treats  also  of  the  early 
iilstory  of  agriculture  and  agricultural  methods. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.     1914.    40  pp.    5c. 

Cmtains  analyses  ot  spring  and  well  waters  from  Colorado  and  New  Hexloo  aztd  of  mine 
waters  from  Dunton,  Colo.,  and  Tombstone,  .\riz. 
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365.  Ground  wato'  in  southeastern  Nevada,  by  Eva«tt  Carpenter.  1915.  86  pp., 
6  pis.    15c.. 

DaaolbM  an  ares  in  Clark,  Lincoln,  WUta  Fine,  and  Nye  ooontles,  dnlned  in  part  by 
itnaiiii  tribatary  to  Colosdo  River  and  In  part  by  stieams  dladiarging  into  the  Qiast  Basin. 
DfaouaMsatream,  lake,  and  wind  topography;  vegetation,'  crops,  and  Industrial  davelopment; 
ralniail;  water  in  becbook  and  nnconsolidated  sediments;  source  and  permanonoe  of  artesian 
waters,  and  character  and  distribution  of  springs;  also  the  quality  ol  waters  for  domestic  use 
and  for  Irrigation,  and  gives  analyses.  Contains  details  of  water  supply  by  areas  in  Las  Vegas 
and  Virgin  livw  basins  and  tha  Great  Basin.  Olves  information  in  isgard  to  watering  plaos 
en  routes  of  travel. 

*375.  Contribtitiona  to  the  hydrology  of  the  United  States,  1916;  N.  C.  Grover,  chief 
hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c.    Ckjntains: 

(ft)  Ground  water  in  Faradlaa  Valley,  Ariz.,  by  0.  E.  Uelnzer  and  A.  J.  Ellis,  pp.  61-75, 
pis.  3-JL  Describes  an  area  north  of  Phoenix,  In  Maricopa  County,  between  Phoenix  Ifoon- 
talns  on  the  west  and  McDowell  Mountains  on  the  east,  terminated  on  the  north  by  a  rocky 
npland,  but  on  the  south  opening  into  the  Salt  River  Valley.  Discusses  briefly  physiography 
and  drainage,  soil  and  vegetation,  climate,  oocuirenoe,  source,  and  dlsjMisal  of  ground  water, 
artesian  prospects,  quality  of  water,  wells,  and  Inigatlon. 

380.  The  Navajo  country — a  geographic  and  hydrographic  reconnaissance  of  parts 
of  Arizona,  New  Mexico,  and  Utah,  by  Herbert  E.  Gregory.  1916.  219 
pp.,  29  pis.    80c. 

Contains  a  historical  sketch  of  the  Navajo  country  and  discusses  geographic  provinces, 
dimate,  soil,  stream  flow,  the  utilization  of  the  streams,  the  source  of  the  ground  water,  springs, 
wells,  and  artesian  areas:  gives  a  table  of  geographic  names  and  a  bibliography  of  bo(riB  and 
pamphlets  examined  In  connection  with  the  study. 

*395.  Cdlorado  River  and  its  utilization,  by  E.  C,  La  Rue.    1916.    231  pp.,  25  pis. 
50c. 

Assembles  the  principal  facts  relating  to  the  water  resources  and  gives  the  resolt  of  a  study 
o(  the  "possibility  of  oontroUlng  the  flow  of  the  whole  river  by  means  of  storage  reservoirs  in 
order  to  avoid  further  danger  of  overflow  to  the  Saltan  Sink  and  to  tender  available  for  profit- 
able use  the  encrmoua  quatitlty  of  water  which  now  flows  unused  and  largely  imusable  to  the 
Gulf  of  CalUbmla  in  the  form  of  floods." 

396.  Profile  surveys  in  the  Colorado  River  Basin  in  Wyoming,  Utah,  Colorado,  and 
New  Mexico,  prepared  under  the  direction  of  W.  H.  Herron,  acting  chief 
geographer,  1917.    6  pp.,  43  pis.    50c. 

Consists  chiefly  of  maps  showing  outlines  of  river  banks,  Islands,  pcsltioa  ot  rapids,  falls, 
and  shoals,  and  existing  dams.  The  streams  to  which  the  surveys  relate  are  hilly  described 
In  Water-siipply  Paper  395. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917;  N.  C.  Grover,  chief 
hydraulic  engineer.  Contains: 

(•)  Qroond  water  In  Ban  Simon  Valley,  Arizona  and  New  Mexico,  by  A.  T.  Sdiwennesen, 
with  a  section  oo  agriculture,  by  R.  H.  Forbes,  pp.  1-35,  pis.  1-3.    1917. 

AinriTAI.  RKPOBTS. 

Eadi  of  the  papers  contained  In  the  annual  reports  was  also  Issued  In  separate  form. 

Annnal  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  rtock  lasts.    An  asterisk  (*) 

indicates  that  this  stock  has  been  exhausted.    Many  of  the  papers  so  marked,  however,  may  be  por- 

cbased  from  the  Sdtsbinteitdent  or  Documents,  Washington,  D.  C. 

"Ninth  Annual  Report  of  the  United  States  Geological  Survey,  1887-88,  J.  W.  Powell, 
Director.    1889.    xiii,  717  pp.,  88  pis.    $2.    Contains: 

*On  the  geology  and  physiography  of  a  portion  of  northwestern  Colorado  and  adjacent  parts 
of  Utah  and  Wyoming,  by  C.  A.  White,  pp.  677-713,  pi.  88.  DewrlbeB  the  ctnyoot  of  Green, 
Yampa,  Snake,  and  White  riven. 
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XVin         SUKPACE  WATEB  SUFFLT,  WM,   PABT  ZZ. 

■Tenth  Amraal  Report  of  the  United  Sutea  Geological  Surrey,  188S-S9,  J.  W.  Powdl, 
Director.    1890.    2  parta.    *Pt.  II— Irrigation,  viii,  123  pp.    35c. 

Uakm  •  pnttminiry  report  on  tla  orgBidntka  awl  pii—iilinn  at  tba  lomy  of  tba  mrid 
lMidiiarpw|iu«»offaTlt»tlop:lm!ln<lwan»eiioQirtoltheiii«tlittli€<topogi«|iMe«i»Jhyifa^^ 
mA,  tba  ■gwfrion  work  on  imaiiolr  slt«  •nd  inisabl*  ludi,  field  and  oOee  matbods,  and 
Inaf  dacnptuni  o(  tbe  topography  of  aome  o(  tlw  nnr  barim. 

Ekfventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Powdl,  Director.  1891.  2  parts.  Pt.  II— Irrigation,  xiv,  395  pp.,  30  pis., 
and  niaiM.    11.25.    Contains: 

*H7di«craph3r,  pp.  l-lio.  DbeuBes  aoopa  of  work,  muthnifa  of  linam  imniiiiiaiinil,  tain- 
WI,aiid  avaporation,  and  demlbea  tbe  mora  important  atrtami. 

*En(lnaerfai(,  pp.  111-300.  IMbiei  tbe  aoope  o(  tba  wcrk  and  gtvaa  an  aeooimt  of  tba  lur- 
Tajra  in  tlw  Son  Rirar  ba^  and  in  tbe  Arkanaas,  Rio  Orande,  CaUfomia,  Tahontan,  Utah, 
and  Snaka  Btrw  dividai*. 

Tht  arid  lands,  pp.  20I-28P.  Indodea  itatament  of  tba  Dfaaetor  to  tba  Hooae  Commlttae 
on  Inlgstiai,  eztiacti  tram  the  coiBtitationi  of  States  relatbig  to  inigatian,  and  a  report  on 
arterfan  inigatian  oo  tha  Oreat  Plains,  Inchiding  a  dJacnasion  of  tbe  general  oonriderations 
«««— ''"t  arissian  water  supply,  tbe  eoonomle  limit  to  tbe  ntWiatloa  of  artesian  water  Ibr  irri- 
tation, Im^tion  by  artesian  wells  in  varioos  eomtries,  and  the  geologia  randitlnmi  and  sta- 
tlstiea  of  artesian  walls  oo  the  Oreat  PbUns. 

"fopognvbj,  pp.  391-343.  Comprises  reports  of  tha  topagiapble  sm-reya  in  CaBlomia, 
Navada,  Colorado,  Idalio,  Montana,  and  New  Ifezioo,  and  a  report  on  leaaiJi  rites. 

•brifstioa  Utsratore,  pp.  34&-38S.  aivea  a  list  of  books  and  panqihlels  on  irrigation  and 
alHed  anbJecU,  mafaily  nontainert  in  the  library  of  tba  United  States  Oaologlcal  Bmvay. 

Twelfth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1890-91,  J.  W. 
Powdl,  Director.  1891.  2  parts.  Pt.  II— Iirigation,  xviii,  576  pp.,  93  pis. 
$2.    Contains: 

•Hydnpaphy  of  the  arid  regions,  by  F.  B.  Newall,  pp.  213-361,  pis.  6S-106.  Disnases  the 
avaHabla  water  sapply  of  tbe  arid  regions,  the  dnty  of  water,  flood  waters,  relation  of  rainfall 
tortrer  Oow,  dasslfies  tha  drainsee  basins;  and  deaerifaea  tiM  rivers  of  the  Iflaaonri,  Arkansas, 
Bio  Onndc,  Colorado,  Sacramento,  and  San  Joaqnin  baalsns,  and  tiie  principal  itraams  of  tba 
Oisat  Barin  in  Nevada  and  Utah  and  tbe  Snaka  River  drainage. 

Sixteenth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1894-95,  Charlee 
D.  Walcott,  Director.  1896.  (Pts.  II,  III,  and  IV,  1895.)  4  parts.  'Pt. 
II,  Papen  of  an  economic  character,  xix,  598  pp.,  43  pis.    91.25.    Contains: 

Ttm  pabUe  lands  and  their  water  snpply ,  by  F.  H.  Newell,  pp.  4S7-S33,  pb.  35-39.  Describes 
(■Mralobaiaeter  of  the  public  lands,  the  lands  dtsposed  of  (railroad,  grant,  and  swamp  lands, 
and  ptfvata  miseeUaneaas  entiles),  lands  reeervad  (Indian,  lorast,  and  military  reeerraUons), 
tbe  vacant  lands,  and  the  rata  of  disposal  of  vacant  lands;  dlsnnasse  tha  atreama,  wells,  and 
ies«iiii<ii  M  ioarees  of  water  snpply;  gives  details  (or  eadi  State. 

Eighteenth  Annual  Report  of  the  United  States  Geological  Survey,  1896-97,  Charles 
D.  Walcott,  Director.  1897.  (PU.  II  and  III,  1898.)  6  parts  in  6  vols. 
*Pt.  IV,  Hydrography,  z,  756  pp.,  102  pis.    $1.75.    Contains: 

•Bsawoirs  (or  iirigation,  by  J.  D.  Scfanyler,  pp.  617-740,  pis.  4S-102.  Describes  the  Agoa 
Fris  dam,  Arisona,  and  iiiaiiclr  projects  co  Rio  Verde,  Salt  River,  Qneen  Creek,  Hasaayampa 
River,  and  Uttla  Colorado  Biver,  Arisona,  and  in  tbe  Tooto  basin;  gives  tables  of  raaervolr 
capacities  and  areas. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-99,  Charles 
D.  Walcott,  Director.  1899.  (Pts.  II,  III,  IV,  V,  and  VII,  1900.)  7  parts 
in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V,  Forest  reserves, 
xix,  498  pp.,  159  pis.,  8  maps  in  separate  case.    12.80.    Contains: 

*Whlte  Rlw  Platean  tlmbs  land  reeerve,  by  O.  B.  Sodvorth,  pp.  117-179,  pb.  48-58.  Battle- 
ment Ueea  foreet  reserve,  by  O.  B.  Bndworth,  pp.  181-918,  pli.  W-TS.  Describee  briefly  the 
stnami  and  lakia  in  the  naarvaa. 


Digitized  by  VjOOQ  IC 


PUBUCATIONS.  XIX 

PBOFCaUOVAI.  PAPBB8. 

Pntaalonal  papas  are  distribated  tree  by  the  Oeological  Sorrey  as  long  as  Its  stock  lasts.  An  asterisk 
(*)  IndloateB  tbat  this  stook  lias  been  exhausted.  Many  of  the  papers  marked  with  an  asterisk  may, 
however,  be  parehaaed  from  the  BvraamwsDtm  or  Docuimm,  Washhtoton,  D.  C.  Frotesdonal 
popeisareotquartoslxe. 

*S6.  Geography  and  geology  of  a  portion  of  southwestern  Wyoming,  with  special 
reference  to  coal  and  oil,  by  A.  C.  Yeatch.    1907.    178  pp.,  26  pis.    60c. 

Covers  the  southwest  oomer  of  Wyoming  and  a  small  adjacent  portion  of  Utah.  Gives  a 
detailed  deaoriptlon  of  the  geology  and  a  brief  discussion  of  the  water-bearing  formatlans 
InohideB  a  geologic  miq>  with  structure  contoon. 

BinxxTiirs. 

Anastslsk  (*)  Indicates  that  theOeoIoglcalSurvey'sstockofthepaperisexhausted.  Manyofthepapers 
so  marked  may  be  purchased  from  the  SoPEBiirniiDEirT  or  DocuicKNT8,WASHiNaTO>r,D.C.  Bulletins 
are  of  octavo  sixe. 

•264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Puller,  E.  F.  lines,  and  A.  C. 
Veatch.    1905.    106pp.    10c. 

Discusses  the  Importance  of  accurate  well  records  to  the  driller,  to  owners  of  oil,  gas,  and 
water  wells,  and  to  geologists;  describes  the  general  methods  of  work;  gives  tabulated  record 
of  wdl  In  Sweetwater  County,  Wyo. 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299  pp.    25c. 

Olvea  an  aoooont  of  progress  In  the  collection  of  well  records  and  samples;  contains  tabu- 
lated records  of  wells  in  Arizona,  Calltomla,  Colorado,  New  Mexico,  Otah  and  Wyoming  and 
detailed  record  of  well  near  Phoenix,  Maricopa  County,  Arli.  The  well  of  which  a  detailed 
seotian  Is  given  was  selected  because  it  affords  valuable  stratlgraphlc  Information. 

•350.  Gieology  of  the  Bangely  oil  district,  Rio  Blanco  County,  Colorado  with  a  sec- 
tion on  the  water  supply,  by  H.  S.  Grale,  1908.    61  pp.,  4  pis.    20c. 

Discusses  White  River  and  its  tributaries  as  sources  of  water  supply  and  the  possibility 
of  obtaining  artesian  flows;  treats  of  the  quality  of  the  water  of  White  River  and  gives  analysea. 

•352.  Geologic  reconnaissance  of  a  part  of  western  Arizona,  by  W.  T.  I.«e,  with  notes 
ontheigneousrocksof  weetemArizona,byAlbertJohamisen.  1908.  99pp. 
11  pis.    25c. 

Describes  the  geography  and  geology  and  contains  a  geologic  sketch  map  of  western  Arizona 
north  of  longitude  33°  iff,  including  the  valley  of  Colorado  River  and  Hualpal,  Big  Sandy, 
Dettltal-Sacramento,  WilUams,  and  McMullen  valleys.  Contains  a  section  on  water  supplies, 
which  Includes  well  data  and  discussion  of  ground-water  prospects. 

•531.  CcAtributionB  to  economic  geology,  1911,  Part  II,  Mineral  fuels;  M.  R.  Cami>- 
bell,  geologist  in  charge.    1913.    361  pp.,  24  pis.    45c. 

Issued  also  In  separate  chapters.   The  following  papers  contain  lnfi>rmatlon  on  ground  water: 

*{e)  Oeology  and  petroleum  resources  of  the  De  Beque  oil  field,  Colo.,  E.  O.  Woodruff  (pp. 

84-(8tPl.VI).   Containsadesoriptlonof thegeologyandageologicmapofasquareareacoverlng 

Tps.  TandSS.,  Rs.  B7and  se  W.,in  the  vicinity  of  De  Beque  In  Mesa  and  Garfield  counties. 

Indndes  a  brief  statement  on  artesian  water  in  the  area  (p.  61). 

•541.  Contributions  to  economic  geology,  1912,  Part  II,  Mineral  fuels;  M.  R.  Camp- 
bell, geologist  in  charge.    1914.    532  pp.,  29  pis.    50c. 

Isaned  also  in  separate  chapters.   The  following  paper  contains  Information  on  ground  water 

(d)  Oil  and  gas  near  Green  River,  Grand  County,  Utah,  by  C.  T.  Lupton  (pp.  115-133,  PI. 

XT).    Describes  the  geology  and  contains  a  geologic  map  of  an  area  of  about  300  square  miles 

■cotheast  of  the  town  of  Green  River.    Contains  meager  data  in  regard  to  wells,  water  suppUea. 

■Qdartesianoondltlons(pp.  117-123). 

•543.  Cieology  and  geography  of  a  portion  of  Lincoln  County,  Wyo.,  by  A.  R.  Schultz. 

1914.    141  pp.,  11  pis.  50c. 

Describes  the  geology  and  contains  a  geologie  map  of  an  area  In  theoential  part  otUnooln 
County,  between  Green  River  and  the  Salt  River  Range  (Tps.  22-39  N.,  Rs.  US-117  W.) 
Includes  a  brief  discussion  of  ground  water  and  artesian  prospects  (pp.  134, 136). 
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XX  SURFACE  WATER  SUPPLY,  1916,  PART  IX. 

628.  Geology  and  coal  resources  of  Castle  Valley,  in  Carbon,  Emery,  and  Sevier 
counties,  Utah,  by  C.  T.  Lupton.    1916.    88  pp.,  12  pis.    20c. 

Describes  the  geology  and  contains  a  geologic  map  of  an  area  lying  between  the  WasBtefa 
Plateau  and  the  San  Ralael  Swell,  in  east-central  Utah,  and  extending  tram  the  virinit}'  of 
Mounds,  on  the  Denver  &  Rio  Grande  Railroad,  southwestward  about  80  miles.  Describes 
the  drainage  and  water  resources,  including  the  prospects  of  fluding  water  in  the  Dakota  sand- 
stone and  underlying  HcElmo  formation. 

GEOLOGIC  FOUOS. 

Under  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  State 
the  entire  area  is  divided  into  email  quadrangles,  bounded  by  certain  meridians  and 
parallels,  and  these  quadrangles,  ■which  number  several  thousand,  are  separately 
surveyed  and  mapped.  '  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
maps  and  description  uf  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  folios  are  completed  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
geology,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  sevend 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  map 
shows  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  the  hills  and 
alleys  and  the  height  above  sea  level  of  all  points  in  the  quadrangle.  The  areal- 
geology  map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The  structural- 
geology  map  shows  the  relations  of  the  rocks  to  one  another  underground.  The 
economic-geology  map  indicates  the  location  of  mineral  deposits  that  are  commercially 
valuable.  The  artesian-water  map  shows  the  depth  to  undeiground-water  horizons. 
Economic-geology  and  artesian- water  maps  are  included  in  folios  if  the  conditions  in 
the  areas  mapped  warrant  their  publication.  The  folios  are  of  special  interest  to 
students  of  gec^raphy  and  geology  and  are  valuable  as  guides  in  the  development 
and  utilization  of  mineral  res,)urcee. 

The  folios  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18 
by  22  inches),  called  the  library  edition.  Some  of  the  folios  that  bear  numbers  higher 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire  in 
the  Geological  Survey  building  May  18,.  1913,  the  stock  of  geologic  folios  was  more 
or  less  damaged  by  lire  and  water,  but  80  or  90  per  cent  of  the  folioe  are  usable.  They 
will  be  sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale 
orders.  This  rate  applies  to  folios  in  stock  from  1  to  184,  inclusive  (except  reprints), 
also  the  library  edition  of  folio  186.  The  library  edition  of  folios  185,  187,  and 
higher  numbers  sells  for  25  cents  a  copy,  except  that  some  folios  which  contain  an 
unusually  large  amount  of  matter  sell  at  higher  prices.  The  octavo  edition  of  folio  185 
and  higher  numbers  sells  for  50  cents  a  copy,  except  folio  193,  which  sells  for  75  cents 
a  copy.  A  discount  of  40  per  cent  is  allowed  on  an  order  for  geologic  folios  amounting 
to  $5  at  the  retail  price — that  is,  20  of  the  25-cent  folios  (or  their  equivalent  in  hi^er 
priced  folios)  will  be  sold  for  $3.  The  discount  is  allowed  on  an  order  for  folios  alone, 
either  of  one  kind  or  in  any  assortment,  or  for  folios  together  with  topographic  maps, 
but  no  discount  is  allowed  on  the  damaged  folios  sold  at  5  cents  each. 

All  the  folioe  contain  descriptions  of  the  drainage  of  the  quadrangles.  The  folioe 
in  the  following  liHt  contain  also  brief  discussions  of  the  undergroimd  waters  in  con- 
nection with  the  economic  resource  of  the  areas  and  more  or  less  information  con- 
cerning the  utilization  of  the  water  resources. 

>  Index  maps  showing  areas  in  the  Colorado  River  basin  covered  by  topographic  maps  and  by  geologie 
folios  will  be  mailed  on  receipt  of  request  addressed  to  the  Director,  U.  S.  Geological  Sorvey,  Waahingtco, 
D.C. 
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PUBLICATIONS.  XXI 

An  asterisk  (*)  Indicates  that  the  Geological  Surrey's  stock  of  the  ft>Uo  is  «»)i»n»ted. 
*111.  Globe,  Arizona. 

112.  Bisbee,  ArUpna.    25c.    Reprinted  in  1914. 
*120.  Silverton,  Colorado. 
*129.  Clifton,  Arizona. 

Gives  analyses  of  spring  water  from  San  Fianelsoo  River. 

*130.  Rico,  Colorado. 
•153.  Ouray,  Colorado. 

Deacribes  the  river  waters  used  for  Irrigation,  the  underground  waten,  and  the  thermal 
springs;  gives  analyses  of  water  from  Hot  Spring  at  Ouray. 

171.  Engineer  Mountain,  Colorado.    6c. 

199.  Silver  City,  New  Mexico.    25c. 

"The  Cantinental  Divide  passes  thioagh  the  quadrangle  from  Its  southwest  to  Its  north 
east  oomer.  All  northerly  drainage  reaches  Qlla  River  and  ultimately  the  Gulf  of  CalUorola 
and  the  Padflc  Ocean.  All  southerly  drainage  flows  toward  the  Rio  Grande,"  but  Is  lost  In  the 
sands  of  a  desert  legian.  The  undeigiotmd-water  resources  are  discussed  by  N.  H.  Darton. 
The  discussion  of  the  surface  waters  Is  restricted  to  Mlmbies  River,  one  of  the  southward-flowing 
itrsams. 

KISCELXANEOUS  BEPOBTS. 

Other  Federal  bureaxis  and  State  and  other  organizations  have  from 
time  to  time  published  reports  relating  to  water  resoiirces  of  various 
sections  of  the  country.  Notable  among  those  pertaining  to  the 
Colorado  River  basin  are  the  reports  of  the  State  engineers  of  Colo- 
rado, Nevada,  New  Mexico,  and  Wyoming,  and  the  annual  reports 
of  the  United  States  Reclamation  Service.  The  following  reports 
deserve  special  mention: 

Canyonsof  the  Colorado,  by  J.  W.  Powell.  1895.  A  popular,  revised,  and  enlarg:ed 
edition  of  his  original  journal  of  exploration,  which  appeared  as  part  of  a  report  entitled 
"  Exploration  of  the  Colorado  River  of  the  West  and  its  tributaries,  explored  in  1869, 
1870, 1871,  and  1872,"  published  by  the  Smithsonian  Institution  in  1875. 

A  canyon  voyage;  the  narrative  of  the  second  Powell  expedition  down  the  Green- 
Colorado  River  from  Wyoming,  and  the  explorations  on  land,  in  the  years  1871-72,  by 
FVederick  S.  Dellenbaugh,  artist  and  assistant  topographer  of  the  expedition.    1908. 

Preliminary  examination  of  reservoir  sites  in  Wyoming  and  Colorado;  letter  from 
the  Secretary  of  War  transmitting  a  letter  from  the  chief  of  engineers,  together  with  a 
report  of  Capt.  Chittenden.    55th  Cong.,  2d  sees..  House  Doc.  141.    1898. 

Irrigation  pumping  in  Nevada,  etc.,  by  Charles  A.  Norcroes:  Nevada  bureau  of 
industry,  agriculture,  and  irrigation  Bull.  8,  1913. 

Report  of  irrigation  investigations  in  Utah  under  the  direction  of  ElwoodMead: 
U.  S.  Dept.  Agr.  Office  Exper.  Sta.,  Bull.  124,  1903. 

Inigation  in  Utah,  Utah  Irrigation  Commission,  I8'94. 

Irrigation  and  agricultural  practice  in  Arizona,  by  R.  H.  Forbes:  Univ.  Arizona 
Agr.  Exper.  Sta.    Bull.  63,  1911. 

Ground-water  supply  and  irrigation  in  RQlito  Valley,  Arizona:  Univ.  Arizona, 
College  of  Agriculture,  Exper.  Sta.,  Bull.  64, 1910. 

Oil  engines  for  pump  irrigation  and  the  cost  of  pumping,  by  G.  E.  P.  Smith:  Univ. 
Arizona  Agr.  Exper.  Sta.    BuU.  74,  1915. 

Tlie  lower  Colorado  River  and  the  Salton  Basin,  by  C.  £.  Grunsky:  Am.  Soc.  Civil 
Eng.Tiaos.,  vol.  59,  pp.  1-51;  discussion,  pp.  52-62,  December,  1907. 

Inigation  and  River  control  in  the  Colorado  River  delta,  by  H.  T.  Cory:  Am.  Soc. 
Civil  Eng.  Tnuu.,  vol.  76,  pp.  1204-1453;  discussion,  pp.  1454-1571,  December,  1913. 


Digitized  by  VjOOQ  IC 


GBOIiOOIOAIi    SXmVEY    HYDBOI.OOXO     KEPOBTS     OF     aSOTCKAI. 

INTESBST. 

The  following  list  comprises  reports  not  readUy  classifiable  by 
drainage  basins  and  covering  a  wide  range  of  hydrologic  investi- 
gations: 

WATXX-SUPPLT  PAFZKS. 

*1.  Pumping  water  for  irrigation,  by  H.  M.  Wilson.     1896.     57  pp.,  9  pla. 

Deaotlbea  pomps  and  motive  powers,  windmills,  water  wheels,  and  -various  kinds  of  wnglnM^ 
also  storage  rsservolre  to  retain  pumped  water  until  needed  (or  inlgatlon. 

•S.  Sewage  irrigation,  by  G.  W.  Rafter.    1897.    100  pp.,  4  pta.    (See  Water-Supply 
Paper  22.)    10c. 

Diaoosses  methods  of  sewage  disposal  by  Intermittent  fUtraUon  and  by  Inigatlan;  desorlbes 
utilization  of  sewsgein  Germany,  England,  and  France,  and  sewage  poriQoationln  the  United 
States. 

•8.  WindmilLs  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  plfl.    10c. 

Oiv«a  results  of  experimental  testa  of  windmills  during  the  summer  of  1886  in  thevidnltyot 
Oaiden  City,  Kans. ;  describes  instruments  and  methods  and  draws  oooclusions. 

*14.  New  teets  of  certain  pumpe  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood. 
1898.    91  pp.,  1  pi. 

Diaoosses  effloiency  of  pumps  and  water  lifts  of  various  types. 

•20.  Experiments  with  windmills,  by  T.  O.  Perry.    1899.    97  pp.,  12  pis.     15c. 

Includes   tables    and    deaeriptions    of   wind    wheels,    compares    wheels    of  several 
types,  and  discusses  results. 

•22.  Sewage  irrigation.  Part  II,  by  G.  W.  Rafter.     1899.    100  pp.,  7  pis.    15c. 

Oives  rteuni4  of  Water-Supply  Paper  3;  discusses  pollutlan  of  certain  streams,  experiments  on 
purification  of  factory  wastes  in  Massachuetts,  value  of  commercial  fertilizers,  and  describes 
American  sewag&dlaposal  plants  by  States;  contains  bibliography  of  publlcatians  relating  to 
sewage  utUtiatton  and  disposal. 

•41.  The  windmill;  its  eflSciency  and  economic  use,  Part  I,  by  E.  C.  Murphy.    1901. 

72  pp.,  14  pis.  5c. 
•42.  The  windmill;  its  efficiency  and  economic  use,  Part  II,  by  E.  C.  Murphy.    1901. 

75  pp.,  2pl8.    10c. 

Nos.  41  and  42  give  details  of  results  of  experimental  tests  with  windmills  of  various  types. 

•43.  C!onveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 

1901.    86  pp.,  15  pis.    15c. 
•56.  Methods  of  stream  measurement.     1901.    51  pp.,  12  pis.     15c. 

Describes  the  methods  used  by  the  Survey  in  igOl-3.    See  also  Nos.  M,  94,  and  «6. 

•64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and  computing  stream 
flow  and  compares  results  obtained  with  the  different  Instruments  and  methods;  describes 
also  ex  periments  and  results  at  the  Cornell  University  hydraulic  laboratory.  A  seooDd,  enlarged, 
edition  puUislwd  as  Water-Supply  Paper  OS. 
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*e7.  The  motioiis  of  underground  waters,  by  C.  S.  Slichter.  1902.  106  pp.,  8  pie. 
15c. 

Diaouases  odgin,  depth,  and  amount  of  ground  waters;  permeability  of  rooks  and  porosity  of 
solb;  oaoses,  rates,  and  lavs  of  motions  of  ground  water;  surface  and  deep  sanes  of  flow,  and 
reeorery  of  watera  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape  and  position  of 
the  water  table;  gives  simple  methods  of  measuring  yield  of  flowing  wells;  describes  artesian 
wells  at  Savannah,  Oa. 

72.  Sewage  pollution  in  the  metropolitan  area  near  New  York  City  and  its  effect 
on  inland  water  resources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pis.    10c. 

Defines  "normal"  and  "polluted"  waters  and  discusses  the  damage  resulting  from  pollu- 
tton. 

■80.  The  relation  of  rainfall  to  run-oS,  by  G.  W.  Rafter.     1903    104  pp.     10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream  flow;  gives  rainfall 
lOJKitt,  and  evaporation  formulas;  dlsousses  eflects  of  forests  on  rainfall  and  run^ofl. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp.,  27  pis. 
25c. 

nist  edition  was  published  in  Part  II  of  the  Twelfth  Annual  Report. 
93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.     1904. 
361  pp.    25c.    [Requests  for  this  report  should  be  addressed  to  the  U.  S. 
Reclamation  Service.] 

Contains  the  following  papers  of  more  or  less  general  Interat: 

Limits  of  an  Irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  Irrigation,  by  Morris  Bien. 

Electrical  transmission  of  power  Ibr  pumping,  by  H.  A.  Stom. 

Correet  design  and  stability  of  high  masonry  dams,  by  Geo.  Y.  f^snet 

btlgatlon  surveys  and  the  use  of  the  plane  tabic,  by  J.  B.  Lippincott. 

The  use  of  alkaline  waters  for  Irrigation,  by  Thomas  H.  Ueans. 

"94.  Hydrogtsq>hic  manual  of  the  United  Stat«e  Geological  Survey,   prepared   by 
E.  C.  Murphy,  J.  C.  Hoyt,  and  G.  B.  Hollister.    1904.    76  pp.,  3  pis.    10c. 
Olveslnstructlon  for  field  and  oflloe  workrelsttngtomeasurements  of  stresmflow by  current 
matos.    See  also  No.  95. 

*95.  Accuracy  of  stream  measurements  (second,  enlarged,  edition),  by  E.  0.  Murphy. 
1904.    169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
from  dlOerent  instruments  and  methods.     See  also  No.  M. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  which  antlpollutlan  statues  become  operative,  quotes 
ooort  dedsions  to  show  authority  for  various  deductions,  and  classifies  according  to  scope  the 
statutes  enacted  in  the  dlflerent  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1094;  M.  L.  Fuller, 
geologist  in  charge.     1905.    211  pp.,  6  pis.     10c. 

Cootaios  the  toUowing  reports  of  general  interest.  The  scope  of  each  paper  is  indioated  by 
its  title. 

Description  of  underflow  meter  used  in  measuring  the  velocity  and  direction  of  underground 
water,  by  Charles  3.  Slichter. 

The  California  or  "stovepipe"  method  of  well  construction,  by  Charles  S.  Slichter. 

Apppraxtmate  methods  of  measuring  the  yield  of  flowing  wells,  by  Charles  S.  Slichter. 

Corrections  necessary  in  accurate  determinations  otflow  from  vertical  well  casings,  from  notes 
fOndahed  by  A.  N.  Talbot. 

Experiment  relating  to  problems  of  well  oaotsmlnation  at  Quitman,  Gs.,  by  S.  W.  MeCallle. 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollutloa  of  streams  by  sewage  and  by  trade  wastes,  describes 
the  manufacture  of  strawboard,  and  gives  results  of  various  experiments  la  disposing  of  the 
waste.  The  second  paper  describes  briefly  the  topography,  drainage,  and  geology  of  the  region 
about  Marion,  Ind.,  and  the  cootaminatiOD  of  rock  weUs  and  of  streams  by  waste  oil  and  brine. 
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*114.  Undeiground  waters  of  eastern  United  States:  M.  L.  Fuller,  geologist  in  cbai^ge. 
1905.    285  pp.,  18  pis.    25c. 

Contains  report  on  "Oocorranoe  of  undergroond  waters,"  by  II.  L.  Fall«r,  diaemsingsoiiroea, 
aiDoimts,and  temperature  of  watera.penneabUity  and  storageoapadt7o(racks,water-beaiiii8 
fonnaUons,  recovery  of  water  by  springs,  wells,  and  pnmps,  essential  conditians  of  artesian 
flows,  and  general  ooDdltions  affecting  undergroond  waters  in  eastern  Uidted  States. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological 

Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1905.    253  pp.    15c. 

120.  Bibliographic  review  and  index  of  papers  relating  to  underground  watos  pub- 

lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 
1905.    128  pp.    10c. 

*122.  Relationof  the  law  to  underground  waters,  by  D.  W.  Johnson.  1905.  55  pp.  5c. 
Defines  and  classlfles  ondergroond  waters,  gives  common-law  rules  relating  to  tbetr  use,  and 
cites  State  legtslatlve  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C.  S. 
Slichter.    1905.    122  pp.,  15  pis.    15c. 

Discusses  thecapaclty  of  sand  to  transmit  water,  describes  measnranents  of  underflow  in  Rio 
Hondo,  San  Gabriel. and  MobaveRivervalleys,Cal.,and  on  Long  Inland,  N.  Y.;  gives  results 
of  tests  of  wells  and  pumping  plants,  and  describes  stovepipe  method  of  wellconstiuction. 

143.  Experimenta  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1905.    61  pp.,  4  pis.    5c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 

geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  brief  reports  of  general  interest  as  follows: 

Drainage  of  ponds  Into  drlU  wells,  by  Robert  E.  Horton.  Discusses  efficiency,  cost,  and 
capacity  of  drainage  wells,  and  gives  staUstlos  of  such  wells  in  southern  m>>hip«n 

Construction  of  s»called  fountain  and  geyser  springs,  by  Uyron  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newell,  Chief  Engineer.  1905. 
267  pp.  15c.  [Requests  for  this  report  should  be  addressed  to  the  Reclama- 
tion Service.] 

Contains  brief  account  of  the  organization  of  the  hydrographic  Iwater-resonrces]  branch  and 
the  IJeclamation  Service,  reports  of  conferences  and  committees,  drculan  of  instruction,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibliography  of  technicsl 
papers  by  members  of  the  service.  Of  the  papers  read  at  the  conference  those  listed  below  (scope 
Indicated  by  title)  are  of  more  or  less  general  Interest: 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O.  H.  Knsign. 

Estimates  on  tunneling  in  irrigation  projects,  by  A.  L.  Fellows. 

Collection  of  stream-gaging  data,  by  N.  C.  Orover. 

Diamond-drill  methods,  by  O.  A.  Hammond. 

Uean-veloclty  and  area  curves,  by  F.  W.  Haima. 

Importance  of  general  hydrographic  dataconcemlng  ba.slns  of  streams  gaged ,  by  R.  E .  Horton. 

Effect  of  aquatic  vegetation  of  stream  flow,  by  R.  E.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  H.  O.  Lel^ton. 

Necessity  of  draining  Irrigated  land,  by  Thos.  H.  Means. 

Alkali  soils,  by  Thos.  H.  Means. 

Cost  of  stream-gaging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Murphy. 

Silting  of  reservoirs,  by  W.  M.  Reed. 

Fann.unit  classification,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  Irrigating  water,  by  H.  A.  Storrs. 

Records  of  flow  at  current-meter  gaging  stations  during  thef  roten  season,  by  F.  H.  Tlllln^iast. 
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147.  Deetructive  floods  in  the  United  States  in  1904,  by  E.  C.  Murphy  and  others. 

1905.  206  pp.,  18  pis.     15c. 

Contains  a  brief  accoant  of  "A  method  of  computing  cros»«cction  area  of  waterways,"  includ- 
ing fonnolas  tor  maTlmnm  discharge  and  area  of  cross  section. 

•150.  Weir  experiments,  coefficients,  and  formula,  R.  E.  Ilorton.    1906.    189  pp., 
38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Scope  Indicated  by  title. 

151.  Field  assay  of  water,  by  M.O.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  methods.  Instruments,  and  reagents  used  In  determining  turbidity,  color,  iron 
dilorldes,  and  hardness  in  connection  with  the  studies  of  the  quality  of  water  In  various  parts 
ofthe  United  States. 

*152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
second  edition,  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 

•155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long  Island, 
N.  y.,byA.  C.  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Includes  general  discussion  of  fluctuations  due  to  rainfall  and  evaporation,  barometric  changes, 
temperature  changes, changes  in  rivers,  changes  in  lake  level,  tidalchanges,  offccts  of  settlement, 
inigatlon,  dams,  nnderground  water  developments,  and  to  indeterminate  causes. 

•160.  Underground-water  papers,  1906;  M.  L.  Fuller,  geolc^t  in  charge.  1906.  104 
pp.,  1  pi. 

Gives  account  of  work  In  1905,  lists  publications  relating  to  ground  waters,  and  contains  the 
following  brief  reports  of  general  interest: 

Significance  of  the  term  "artesian,"  by  Myron  L.  Fuller. 
Representation  of  wells  and  springs  on  maps,  by  Myron  L.  Fuller. 
Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  Fuller. 
Use  of  fluorescein  in  the  study  of  imdergroimd  waters,  by  11.  B.  Dole. 
Problems  of  water  contamination,  by  Isaiah  Bowman. 
Instances  of  improvement  of  water  in  wells,  by  Myron  L.  F'uller. 

•162.  Deetructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy  and 
others.     1906.     105  pp.,  4  pis.     15c. 

•163.  Bibliographic  review  and  index  of  undorgrouud-water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 

1906.  130  pp.    15c. 

•179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation,  treatment  of  slop,  sources,  character,  and  effects  of  effluents  on 
streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of  disposal 
of  wastes  wlthont  poUotion. 

•180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp., 

2  pis.    20c. 
•185.  Investigations  on  the  purification  of  Boston  sewage,    •    *    •    with  a  history  of 

the  sewage  disposal  problem,  by  C.  E.  A.  Winslow  and  E.  B.  Phelps.    1906. 

163  pp.    25c. 

Discusses  composition,  disposal,  purification  and  treatment  of  sewages  and  tendencies  in  sew- 

ageKlisposal  practice  in  England.  Ocrmany,  ond  the  Unilrd  States;  descril>escharact«r  of  crude 

sewage  at  Boston,  removal  of  suspended  matter,  treatment  In  septic  tanks,  and  purification  in 

intermittent  sand  filtration  and  coarse  material;  gives  bibliography. 
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*1S6.  Stream  poUutioii  by  add-iion  waatee,  a  report  based  on  investigmtioiis  made 
at  Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

OiTta  history  of  poDotion  by  acid-it<n  «asUB  at  Shelby,  Ohio,  snd  of  nsDlUng  litlgiitiin:  dis- 
eoaaes  eflect  of  acid^ron  liqiun  on  sewage  porlfication  proEesseg;  icoorery  oteappans  ban  acid 
Iron  vastea,  anl  other  pruOBSaM  lor  removal  of  pkUing  IlqiKr. 

*187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Banows  and 
R.  E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  indioated  by  Utie. 

*189.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Fhelps. 
1906.    29  pp.,  2  pis. 

Describes  maanbcttira  of  strawhoaid,  present  and  proposed  methods  of  disposal  of  waste 
Uquos,  labgatary  Invest  Igttlons  of  pred^taUanand  sedimentation,  and  field  studies  ofamoont 
and  dbancter  of  water  osed,  raw  material  and  ItniAed  product,  and  mechanical  fUtiation. 

*194.  Pollution  of  Illinois  and  Miasiasippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  the  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leig^ton.  1907.  369  pp., 
2  pis. 

Scope    tndicBtadbyampUflcatlcnofUtle. 

*200.  Weir  experiments,  coefficients,  and  formtilaa  (revision  of  paper  No.  150),  by  R.  E. 

Horton.    1907.    195  pp.,  3S  pis.    35c. 
"226.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  remedies, 

by  E.  B.  Fhelps.    1909.    37  pp.,  1  pi.    10c. 

DMcrfbesmannftctare  of  snlpbite  pulp,  the  waste  liqaon,  and  the  experimental  work  leading 
to  aoggeatkns  as  to  methods  of  preyentlng  stream  poUatton. 

*229.  The  disinfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
putreadbility  and  stability  of  sewage  effluents,  by  E.  B.  Plielps.    1909.    91 
pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

*234.  Papera  on  the  conservation  of  water  resource!).     1909.    96  pp.,  2  pis.    15c. 

CcBitainsthe  fDUowing  papers,  whose  scope  is  Indicated  by  tlieir  titles:  DbtilbutlmotraintaD 
by  Henry  Oannett;  Floods,  by  H.  O.  Leighton;  Developed  water  powers,  compiled  midcr  the 
direction  of  W.  IC.  Steuart,  with  discussion  by  II.  O.  Lei^tcn;  Undevelo|ied  water  powers,  by 
IC.  O.  Lei^tco;  Irrigation,  by  F.  B.  Newell;  Underground  waters,  by  W.  C.  Mendenhall; 
Denudation,  by  R.  B.  Dole  and  Herman  Stabler;  Control  of  catdmient  areas,  by  H.  N.  Parker. 

*235.  The  purification  of  some  textile  and  other  &ctory  wastes,  by  Herman  Stabler 
and  6.  H.  Piatt.    1909.    76  pp.    10c. 

Discosses  waste  waters  tram  wool  scouring,  bleacbing  and  dyeing  oottoo  yam,  UeacJUng 
cotton  piece  goods,  and  mannlsctare  of  oleomarguine,  ferttUser  and  gloe. 

236.  The  quality  of  surface  waters  in  the  United  States:  Part  I.    Analyses  of  waters 
east  of  the  one  hundreth  meridan,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  coDectlon  of  samples,  methods  of  examination,  preparation  of  aoliiUais,  aocoraey 
of  estimates,  and  expressian  of  analytical  resolts. 

238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  Ren^ 
Tavemier  and  M.  0.  Leighton.    1910.    161  pp.    15c. 

Discosses  hydraulic  power  and  irrigation,  Frencfa,  Italian,  and  Swiss  legl»lation  relative  to  the 
devdopment  of  water  powers,  and  laws  proposed  in  ttie  French  Parliament;  reviews  wcrk  of 
bmeao  of  hydraulics  and  agricultural  improvement  of  the  French  department  of  agrienlture 
and  gives  risami  of  Tedeial  and  State  water-ixiwer  leglslatian  in  the  United  States. 

•255.  Undeigitnind  waters  for  farm  use,  by  M.  L.  Fuller.    1910.    58  pp.,  17  pis.    lor. 

Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  bom  different 
materials;  springs  and  their  protection;  open  or  dug  and  deep  wells,  their  location,  yield,  rela- 
tive east,  protection,  and  safety;  advantages  and  disadvantages  of  dstems  and  combination 
wells  and  dstems. 
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*2S7.  WeU-driUiog  methods,  by  lasiah  Bownum.    1911.    139  pp.,  4  pis.    ISc. 

DtaeusaaBamomit,  distribation,  anddlsponl  of  raln&D,  water-bearing  roeks,  amoont  otimder- 
pxnnd  water,  arteslia  oondttion^  and  oil  and  gis  bearing  tematku;  ghraa  history  of  well 
drilUog  In  A<ia,  Enrope,  and  the  United  Statee;  deaortbee  in  detail  tbe  TBrlooa  methods  and  the 
macfaliHry  used;  dlscnsaea  has  of  toola  and  geatogle  difflcoltiee;  oontamlnatian  of  well  waters 
and  methortu  of  praTentlcn;  tests  of  capacity  and  measurement  of  depth;  and  oosts  of  sinking 
weUs. 

*258.  Un^eigrouiid-  water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Matson,   . 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    ISc.  / 

Caatatns  the  tDflowlng  papers  (sot^e  indicated  by  titles)  of  general  interest: 
Drainage  by  wells,  by  U.  L.  Fuller. 
Reeling  of  wells  and  related  phenomena,  by  U.  L,  Fuller. 
PoUntion  of  ondergroond  waters  in  limestone,  by  Q.  C.  Uatsoo. 
Protection  of  sliallow  wens  In  ssndy  deposits,  by  H.  L.  FoUer. 
Hagnetlo  wells,  by  U.  L.  Fuller. 

*315.  "Hie  purificatioii  of  public  water  BuppUes,  by  6.  A.  Johnson.    1913.    84  pp., 
8  pis.    10c. 

Blscossks  gromid,  lake,  and  river  waten  as  public  supplies,  development  of  waterworks 
systems  in  the  United  States,  water  oonsumptlan,  and  typhoid  fever;  deaerlbes  methods  of 
flltiatlan  and  sterilisation  of  water  and  mimlnlpal  water  softening. 

334.  The  Ohio  Valley  flood  of  March-  April,  1913  (including  compaiiBona  with  some 
earlier  floods),  by  A.  H.  Horton  and  H.  J.  Jackson.  1913.  96  pp.,  22  pis. 
20c. 


Althongh  relating  spedilcally  to  Hoods  In  the  Ohio  Valley,  tlds  itsport  illwiiMSus  ate  the 
eaoses  of  floods  and  the  prevantton  of  damage  by  flMda. 

337.  Hie  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    191S.    77  pp., 
7  pis.    15c. 
DlBKisnes  mettods  of  ineasnrtpg  tlie  wjirtor  flowof  streanis. 

*345.  Oontdbutions  to  the  hydrology  of  the  United  States,  1914;  N.  C.  Grover,  chief 
hydrauUc  engineer.    1915.    225  pp.,  17  pis.    30c.    Contains: 

(()  A  method  of  determining  the  daily  discharge  of  riven  of  variable  slope,  by  IL  B.  Hall, 
W.  K.  Ball,  and  C.  H.  Pierce,  pp.  63-eS. 

364.  Waiter  analysee  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated   by  P.  W.  ClarVe,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  aad  springs  In  vaiioos  parts  of  tlM 
United  States,  inchiding  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  hot 
■prlnpin  Hontana,  brines  Ihmi  Death  Valley,  water  iron  the  Qolf  of  Uexlco,  and  mine  waten 
Ikosn  Temeasee,  Mirhlgaii,  Ussoorl  aad  Oklahoma,  Montana,  Cokndo  snd  Utah,  Nevada 
and  Ailsona,  aad  OaHtrfnla. 

371.  Equipment  for  ctnrent-meter  gaging  stations,  by  6.  J.  Lyon.    1916.    64  pp., 
37  pis.    20c. 

Pesatlbcs  msthods  of  installing  anUnnatia  aad  other  gages  aad  <rf  eonsttnetlBg  gage  well 
iMtMSh  aad  stroetaea  Igr  anldng  dlsobaige  measnrsneats  and  tfrtUolal  contnils. 

''375.  Contributions  to  the  hydrology  of  the  United  States,  1915;  N.  C.  Grover,  chief 
h3rdraulic   ei^neer.    1916.    181  pp.,  9  pis.    15c. 

Contains  three  papers  presented  at  the  oenferenoe  of  engineers  of  the  wateMesamces  branch 
in  December,  1914. 

(e)  The  rSlatioii  of  stream  gaging  to  the  sctenoe  of  hydraollos,  by  C.  H.  Fiaiee  and  R.  W. 
Daveq^ort,  pp.  77-84. 

(«)  A  mettiod  of  ooneotlng  river  discharge  tor  a  dianging  stage,  by  B.  K.  Jones,  pp.  117-UO. 

(/)Condttiona  requiring  the  nse  of  aatomatle  gages  In  obtalBtngracords  at  Btraam  flow,  by 
C.  H.  Pierce,  pp.  131-189. 
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*400.  Contributions  to  the  hydrology  of  the  United  States,  1016.  N.  C.  Grover,  cfaid 
hydraulic  engineer.    1917.    108  pp.,  7  pla.    — c.    Contains: 

(a)  The  people's  Interest  In  WBter-power  resources,  bj  O.  O.  Smith,  pp.  1-8. 

(c)  The  meaiuiement  of  sUt-Iaden  streams,  b7  R.  C.  Pieroe,  pp.  3S-61. 

(d)  Accuracy  of  stream-flow  data,  by  N.  C.  Orover  and  1.  C.  Hoyt,  pp.  £3-69. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  A.  J.  Ellis. 
1917.    69  pp.    10c. 

A  brief  paper  published  "merely  to  fumisb  a  reply  to  the  numerous  Ingtdries  that  are  oon- 
tlnuously  being  received  from  all  iMUts  ol.tbe  country"  as  to  the  efflcacy  of  tlie  diTlmngitid 
for  locating  underground  water. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917;  N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 

(c)  Hydraulic  conTerston  tables  and  convenient  equivalents,  pp.  71-M.    1917. 

427.  Bibliography  and  index  of  the  publications  of  the  United  States  Geological 
Survey  relating  to  ground  water,  by  O.  E.  Meinzer.     1918.     169  pp.,  1  pi. 

Includes  publications  prepared,  in  whole  or  part,  by  the  Ctoologlcal  Survey  that  treat  any 
phase  of  the  subject  of  ground  water  or  any  subject  directly  applicable  to  ground  water.  Ilfaif- 
trated  by  map  showing  reports  that  cover  specific  areas  more  or  less  thoroughly, 

AVBTITAI,  BXPOBTS. 

•Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell, 
Director.    1885.    xxxvi,  469  pp.,  58plB.    $2.25.    Contains: 

•The  requisite  and  qualifying  conditions  of  artesian  wells,  by  T.  C.  Chamberlln,  pp.  US-173, 
pi.  21.    Scope  Indicated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W.  Powell, 
Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pis.  $2. 
Contains: 

•Irrigation  in  India,  by  H.  U.  Wtlsoo,  pp.  36S-561,  pis.  lOTto  14«.  Bee  Water-Sappty 
Paper  87. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  3.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  'Pt.  III.  Irri- 
gation, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

•American  irrigation  engineering,  by  H.  M.  VTllson,  pp.  101-349,  pis.  Ill  to  146.  Discoaaei 
the  economic  aspects  of  irrigation,  alkaline  drainage,  silt,  and  sedimentation;  gives  brief  history 
of  legislation;  describes  perennial  canals  in  Idaho.Califomia,  Wyoming,  and  Arizcna;  dlscnsM 
water  storage  at  reservoirs  of  the  California  and  other  projects,  subsurface  sources  of  supply, 
pumping,  and  snbirrlgaUoD. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  *Pt.  II,  Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

•Ttie  potable  waters  of  eastern  United  States,  by  W  J  HcOee,  pp.  1-47.  Discusses  dsitni 
water,  stream  waters,  and  ground  waters,  including  mineral  springs  and  artesian  wells. 

•Natural  mineral  waters  of  the  United  States,  by  A.  C.  Peale,  pp.  49-gg,  pis.  3  and  4.  DIs- 
cusses  the  orlgta  and  flow  of  mineral  springs,  the  source  of  mlneraliiatico,  thermal  springs,  the 
chemical  composition  and  analyses  of  spring  waters,  geographic  dlatribuUco,  and  the  ntiUaitiai 
of  mineral  waters;  gives  a  list  of  American  mineral  spring  resorts;  contains  also  some  analyses. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charlea 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7  vols, 
and  separate  case  for  maps  with  Pt.  V.  *Pt.  II,  Papers  chiefly  of  a  theoretic 
nature,  v,  958  pp.,  172  pis.    $2.65.    Contains: 

•Principles  and  conditions  of  the  movements  of  ground  water,  by  F.  H.  King,  pp.  iS9-M, 
pis.  6  to  18.  Discusses  the  amount  of  watera  stored  in  sandstone,  in  soil,  and  in  other  roots, 
and  tlie  depth  to  which  ground  water  penetrates;  gravitational,  thermal,  and  oaplUary  moi*. 
menta  of  ground  waters,  and  the  configuration  of  the  ground-water  surface;  gives  the  resalti 
of  experimental  investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medlnn 
and  through  sand,  sandstones,  and  silts;  discusses  results  obtained  by  other  investigston  and 
summariies  results  of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rod, 
the  growth  of  rivers,  rate  of  filtration  tlirough  soil,  interference  of  wells,  etc. 

•Tlieoretical  Investigation  of  the  motion  of  ground  waters,  by  C.  S.  SUchter,  pp.  29&-3S4,  pL  17. 
Scope  Indicated  by  title. 
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*72.  Denudation  and  erosion  in  tbe  eoutbern  Appalachian  r^on  and  the  Mononga- 
hela  basin,  by  L.  G.  Glenn.    1911.    137  pp.,  21  pis.    35c. 

Deaernics  the  topography,  gedogy,  dralnaga,  fcnsts,  oUmate  and  populatlan,  and  tnuis- 
potation  taeilltles  of  the  region,  the  relstian  of  agrlcnltme,  Inmberlng,  mining,  and  power  de- 
velopment to  eroaian  and  denudation,  and  the  nature,  effects,  and  remedies  oT  erosion;  gives 
details  of  conditions  In  Hobton,  NoUcbocky,  French  Broad,  Little  Tennessee,  and  Hlwasaee 
Hlver  basins,  alcng  Tenneasee  Rrver  proper,  and  In  the  basins  of  the  Coosa-Alabama  system, 
Chattahooche,  Savannah,  Saluda,  Brood,  Catawba,  YadUn,  New,  and  Honongahela  riven. 

86.  The  transportation  of  debris  by  running  vater,  by  G.  K.  Gilbert,  based  on  ex- 
periments made  with  the  assistance  of  E.  C.  Murphy.  1914.  263  pp.,  3  pis. 
70c. 

The  results  of  an  Investlgatlan  which  was  carried  on  In  a  specially  equipped  laboratory  at 
Berkeley,  Cal.,  and  was  undertaken  for  the  purpose  of  learning  "the  laws  which  control  the 
movement  of  bad  load  and  especially  to  determine  how  the  quantity  of  load  Is  related  to  the 
stream  slope  and  discharge  and  to  the  degree  of  oommlnutlon  of  the  dA>rls."  A  highly  tech- 
nical report. 

106.  Hydiaulic-mining  debris  in  the  Siena  .Nevada,  by  G.  K.  Gilbert.    154  pp.,  34 
pis.    1917.    50c. 

Presents  tbe  results  of  an  investlgatlan  undertaken  by  the  United  States  Geological  Survey 
in  response  to  a  memorial  from  the  California  Iliners'  Association  asking  that  a  particular  study 
be  made  of  portions  of  tbe  Sacramento  and  San  Joaquin  valleys  affected  by  detritus  ttom  tor- 
rential streams.  The  report  deals  largely  with  geologic  and  physiographic  aspects  of  the  subject, 
traces  the  physical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier  decades,  the  simi- 
lar effects  which  certain  other  industries  Induce  through  stimulation  of  the  erosion  of  the 
soil,  and  the  Influence  of  the  restriction  of  the  area  of  inundation  by  tlie  construction  of  levees. 
Bn^eats  cooperation  by  several  interests  for  the  control  of  the  streams  now  carrying  heavy 
loads  of  dOclB. 

BTFIXXTSre. 

*32.  lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 

Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses. 

*319.  Summary  of  the  controlling  fsM^tore  of  artesian  flows,  by  M.  L.  Fuller.    1908. 
44  pp.,  7  pis.    10c. 

Deacrlba  imderground  reservoirs,  the  sources  of  ground  waters,  the  confining  agents,  the 
primary  sod  modifying  factors  of  artesian  drculaticn,  the  essential  and  modifying  tfectois  of 
artesian  Qow,  and  typical  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.    1911.    31 
pp.    5b. 

Discusses  the  expression  of  chemical  analyses,  the  chemical  character  of  water  and  the  prop- 
erties of  natural  waters;  gives  a  classification  of  waters  based  on  property  values  and  reacting 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  ss  interpreted  directly  from 
the  results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formations, 
silica  in  river  water,  and  the  character  of  the  water  of  the  luisisslppi  and  the  Great  Lakes  and 
St.  Lawrence  Siver  as  Indicated  by  chemical  analyses. 

616.  Thedataofgeochemi8try(thirdedition),byF. W.Clarke.  1916.  821pp.  45c. 
'  Earlier  editions  were  publlsbsd  as  Bulletins  330  and  491 .  Contains  a  discussion  of  the  state- 
ment and  Interpretation  of  water  analyses  and  a  chapter  of  "Mineral  wells  and  springs"  (pp. 
m-il6).  Discusses  the  definition  and  classification  of  mineral  waters,  changes  In  the  oomposl- 
tion  of  water,  deposits  of  calcareous,  ocheroos,  and  siliceous  materials  made  by  water,  vadose  and 
Jnvenile  waters,  and  thermal  springs  in  relation  to  volcanlsm.  Doecrlbes  the  different  kinds  of 
ground  water  and  gives  typical  analyses.  Includes  s  brlel  bibliography  of  papers  oontain- 
iDg  water  analyses. 
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INDEX  BY  AEEAS  AND  SUBJECTS. 

(A— Annual  Beports;  M-IIcDograph;  B— Bulletin;  P— ProfesslaDal  Paper;  W- Water-Supply  Paper: 

O  F-OeoIogioiaUo.] 


Ariaona:  Quality  of  waters. W  104, 136, 274, 320;  G  F  129 

Surface  watere W  2, 33, 73, 93, 147, 162, 320;  G  F  129 

Undeigiound  waters W  57, 104, 

136, 149, 320, 380;  B  298, 352;  G  F  111,  129 

Arteeian  waters;  essential  conditions A  5;  B  319;  W  67,114 

BibUographies  • W  119, 120, 163, 416, 427 

Chemical  analyses' W  161, 236, 259, 274, 364;  B  479 

Coloiado:  Quality  of  waters W274;  G  F  15S 

Surface  waters A  9;  W  74, 93, 147, 162, 395, 396;  G  F 120, 130, 153, 171 

Underground  waters A  16  ii; 

B  266, 298, 360, 631  c;  W  67, 149;  G  F  120, 130, 153, 171 

Oonaervation W  234 

Debris  reports P  86, 106 

Denudation P  72 

Divining  rod W  416 

Engineering  methods W  1, 

3, 8, 20, 41, 42, 43, 56, 64, 94, 96, 110, 143, 150, 180. 
187,200,267,337,376  (c,*,/),  400  (c,d),  426  (e) 

FloodB W  147, 162, 834 

India:  Irrigation A12ii;  W87 

Ice  measurements W  187, 837 

Inigation,  general A  10 ii,  11  ii,  12  ii,  13 iii,  16 ii;  W  20, 22, 41, 42, 87 

Legal  aspects:  Surface  waters W103,162,238 

Underground  waters W  122 

Mineral  springs:  Analyses A  14  ii;  B  32 

Origin,  distribution,  etc A  14  ii 

Lists B32;  W114 

Motions  of  ground  waters A  19  ii;  B  319;  W  67, 110, 140 

Nevada:  Surface  waters AUii,  12ii;  WS95 

Underground  waters B  298;  W  61, 149 

New  Mexico:  Surface  waters W  147, 162, 380, 395, 396;  GF199 

Underground  waters B  298;  W  61, 149, 380;  G  F  199 

Pollution:  By  industrial  wastes W  179, 186, 189, 226, 235 

By  sewage W  72, 194 

Laws  forbidding W  103, 162 

Indices  of W160 

River  profiles., W  44, 396 

Sanitation;  quality  of  waters;  pollution;  sewage  irrigation W  3, 22, 

72, 103, 110, 113, 114, 145, 152, 160, 179, 186. 
186, 189, 194, 226, 229, 235, 236, 266, 258,  316 

Sewage  disposal  and  purification W  3, 22, 72, 113, 186, 194, 229 

Underground  waters:'  Legal  aspects W  122 

Methods  of  utilization W  114, 256, 257 

Pollution W  110, 145, 160, 268 

Utah:  Surface  waters A  9;  W  162, 395, 396 

Underground  waters B  298, 541  d;  W  61, 149, 380 

Windmill  papers W  1, 8, 20, 41, 42 

Wyoming:  Surface  waters W  395, 396 

Groundwater ; P56;  B  643 

>  Many  ol  the  repots  oootaln  brief  subject  bibUographiei.    See  abstracts. 

t  Many  analyses  of  river,  spring,  and  well  waters  are  scattered  tbroogh  pubUcatloos,as  noted  in  abstracts. 

XXXI 


Digitized  by  VjOOQ  IC 


INDEX  OF  STREAMS. 


Aqua  FiUL  River,  Aziz xir 

Alamitoe  canal,  Gal xiv 

Alamo  channel.  Gal xrr 

f  nimaii  Hiver,  Colo.,  N.  Mex xn 

Ash  Creek,  Utah. xn 

Ashley  Creek,  Utah Tm 

Ashley  Creek,  Dry  Fork,  Utah vm 

Aztec  Light  it  Power  Co.'s  canal . .  xn 
Beaver  Creek,  Colo,  (tributary  to 

Eagle  River) x 

Beaver  Creek,  Colo,  (tributary  to 

GieenRiver) vm 

Beaver  Creek,  Ariz. xrv 

Beaver  Creek,  Wyo vm 

Big  Jim  Creek,  Colo x 

Big  Sandy  Creek,  Wyo vm 

Black  and  McClesky  canal,  Ariz...  xm 

Black  River,  Ariz xiv 

Blacks  Fork,  Wyo vm 

Blue  River,  Colo x 

Boulder  Creek,  Wyo vn 

Boundary  canal,  Oal xiv 

Brown  canal,  Ariz zm 

Brush  Creek,  Colo. x 

Bryoe  canal,  Ariz xiv 

Canyon  Creek,  Colo xi 

Oasde  Creek,  Colo x 

Cement  Ciee^,  Colo xi 

Chevelon  Fork,  Ariz xn 

Chriatensen  canal,  Utah xn 

Cimarron  Creek,  Cdo xi 

Clear  Creek,  Ariz xn 

Colmonero  canal,  Aiiz xm 

Colorado  River,  Ariz vn 

Colorado  River,  Little,  Ariz xn 

Crystal  Creek,  Colo x 

Ccmsolidated  canal,  Ariz xrr 

Coeper  and  Martin  canal,  Ariz xm 

Cceper  and  Windham  canal,  Ariz.,  xux 

Cottonwood  Creek,  Utah ix 

Cottonwood  Creek,  Wyo vn 

GrysUd  River,  Colo xi 

Cuixant  Creek,  Utah ix 

Curtis  canal,  Ariz xiv 

Davenport  and  Campbell  canal, 

Utah xn 

xzxn 


Fan. 

Divide  Creek,  West,  Colo xi 

Dodge  canal,  Ariz xnr 

Dolcxee  River,  Colo xt 

Dry  Fork  of  Ashley  Creek,  Utah.,  vm. 

Duchesne  River,  Utah. vm 

Duchesne  River,  N<»th  Fark,Utah.  vm 

Duchesne  River,  West  Fork vm 

Dutch  Joe  Creek,  Wyo vm 

Eagle  River,  Colo x 

EastFork,  Wyo vn 

East  Fwk.    See  alao  name  qf  main 

ttream* 

East  River,  Colo xi 

Elk  Creek,  Colo x 

Elk  Creek,  East  Fwk,  Cdo xi 

Elk  Creek,  Middle  Fork,  Colo xx 

Elk  Greek,  West  F«k,  Colo xi 

Elk  Head  Creek,  Colo vm 

Elk  River,  Colo vm 

Eecalante  Creek,  Utah xi 

Evaporation,  N.  Mex xn 

FaUCreek,Wyo vn 

Ferron  Creek,  Utah ix 

Fish  Creek,  Colo vm^ 

florence  canal,  Ariz xir 

Florida  River,  Colo xn 

Fontenelle  Creek,  Wyo vm 

Fortification  Creek,  Colo vm 

Fourmile  Creek,  Wyo vm 

FoumesB  canal,  Ariz xm 

Fiaaer  River,  Colo ix 

Fremont  River,  Utah xi 

Fryingpan  Creek,  Cdo x,  xi 

Fryingpan    Creek,    North    Fork, 

Cdo xr 

Gila  River,  Ariz.,  N.  Mex xm 

Glenwood  Light  &  Power  Co.'s 

'flume,  Colo x 

Gordon  canal,  Utah xn 

Gore  Creek,  Colo x 

Graham  canal,  Ariz : xm 

Grand  Lake,  North  inlet ix 

Grand  Lake  outlet,  Colo ix 

Grand  River,  Colo ix 

Grand  River,  North  Fork,  Colo ix 

Grand  River,  South  Fork,  Colo ix 


Digitized  by 


Google 


II7DKX  07  STBEAMS. 


xxzni 


Page 

Green  Canal,  Utah zn 

Oraen  River,  Wyo.,  Utah vn 

Gunnaion  River,  Colo zi 

Gnnnaion  River,  North  Fork,  Colo.  zi 

SaaaayamxM  River,  Ariz xrv 

Hemlock  canal,  Cal zit 

Henrys  Fork,  Utah vm 

Hermooa  Creek,  Colo zn 

Holt  canal,  Cal ziv 

Homestake  Creek,  Colo z 

Hmse  Cr«ek,  Wyo vn 

Hunter  Creek,  Colo z 

Huntington  Ch-eek,  Utah ix 

Imperial  canal,  Ariz.,  Cal zrv 

Indian  Creek,  Utah iz 

Ivie  Creek,  Utah xx 

Jim  Creek,  Big,  Colo x 

Jim  Creek,  Little,  Colo z 

liftbarge  Creek,  Wyo vn 

I«ke  Fork,  Utah iz 

Lake  Fork,  East  Fork,  Utah iz 

Lftke  Fork,  West  Fork,  Utah a 

La  Plata  River,  Colo.,  N.  Mex zn 

Leeds  Creek,  Utah zn 

Little  Colorado  River,  Ariz zn 

Little  Jim  Creek,  Colo x 

Little  Sandy  Creek,  Wyo vm 

Little  Snake  River,  Colo.,  Wyo. . .  vm 
LitUe  Snake  River,  Middle  Fork, 

Colo vm 

Little  Snake  River,  South  Fork, 

Colo vm 

Loa  Finos  River,  Colo xn 

Mad  Greek,  Oolo vm 

Ifamm  Greek,  West,  Colo zi 

Mancos  Bivo',  Colo zn 

Ifancoa  River,  West,  Colo xn 

Maroon  Creek,  Colo x 

Marvine  Creek,  Colo ix 

Michellena  canal,  Ariz xm 

Middle  canal,  Utah zn 

Middle  Fork.     See  nami  of  mam 

ttrtttn. 

Middle  Piney  Creek,  Wyo vn 

Middle  Ranch  Creek,  Colo z 

Milk  Creek,  Colo vra 

Mill  Creek,  Utah n 

Model  canal,  Ariz zm 

Montezuma  canal,  Ariz zm 

Montezuma  Creek,   North  Fork, 

Utah ; zn 

Montezuma  Creek,    South   Fork, 

Utah ." zn 


Pags 

Muddy  Creek,  Colo z 

Muddy  Creek,  Utah zi 

Muddy  Creek,  Wyo vra 

Muddy  RivOT,  Nev zm 

NaArajo  River,  Colo zn 

Nevada  canal,  Ariz ziv 

New  Fork,  Wyo vn 

No  Name  Creek,  Colo z 

North  canal,  Utah zn 

North  Fork.      See  name  of  mmn, 

etreann. 

North  Inlet  to  Grand  Lake,  Colo ...  ix 

North  Piney  Creek,  Wyo vn 

North  Ranch  Creek,  Colo x 

Oregon  canal,  Ariz xm 

O.  T.  canal,  Ariz xnr 

Piedra  River,  Colo xn 

Pine  Creek,  Wyo .-...1 vn 

Piney  Creek,  Middle,  Wyo vn 

Piney  Creek,  North,  Wyo vn 

Pioneer  canal,  Utah xn 

Pole  Creek, Wyo vn 

Pierson-Nicholaa  canal,  Ariz ziv 

Price  and  Powell  ditch,  Ariz xiv 

Price  River,  Utah iz 

Quartz  Creek,  Colo zi 

Queen  Creek,  Ariz zit 

Ranch  Creek,  Middle,  Colo z 

Ranch  Creek,  North,  Colo z 

Ranch  Creek,  South,  Colo x 

Red  Creek,  Utah ii 

Rico  Mining  Co.'s  tailrace,  Colo. . .  xi 

Rillito  Creek,  Ariz xnr 

Roaring  Fork,  Colo x 

Rock  Creek,  (East  Creek),  Utah. . .  vm 
St.  George  and  Santa  Clara  canal, 

Utah xm 

St.  Louis  Creek,  Colo z 

Salt  River,  Ariz xiv 

San  Carlos  River,  Ariz xrr 

Sandy  Creek,  Big,  Wyo vm 

Sandy  Creek,  Little,  vm 

San  Francisco  River,  Ariz.,  N. 

Mex xm 

San  Joee  canal,  Ariz xm 

San  Juan  River, Colo.,  N.  Mex xi,  xn 

San  Miguel  River,  Colo xi 

San  Pedro  River,  Ariz xtv 

San  Ra&Ml  River,  Utah ix 

Santa  Clara  Creek,  Utah xn,  xm 

Santa  Cruz  River,  Ariz xnr 

Sapinero  Creek,  Colo xi 

Savery  Creek,  Wyo vm 


Digitized  by 


Google 


xxnv 


STJKFACE  WATBB  SUPPLY,  1916,  PABT  DC 


Silver  Creek,  Ariz xn 

Slater  Creek,  Cdo vra 

Smithville  caaal,  Ariz xm 

Snake  River,  Colo x 

Snake  River,  Little,  Colo.,  Wyo...  vm 
Snake  River,  Little,  Middle  Fork, 

Colo vm 

Snake  River,  Little,  Sooth  Fork, 

Colo vm 

Snov  Man  creek,  Cdo x 

Soda  Creek,  Colo vm 

South  canal,  Utah xn 

South  Fork.    See  name  of  main 

$Uan, 
South    Mbnterama    Creek.      See 

Verdure  Creek. 

South  Ranch  Creek,  Colo x 

Spring  Creek,  Utah xn 

Spruce  Creek,  Colo x 

Squaw  Creek,  Wyo vm 

Strawbeiry  River,  Utah vm 

Sunset  canal,  Ariz xm 

Taylor  River,  Colo xi 

Tenmile  Creek,  Colo x 

Tomichi  Creek,   Colo xi 

Tonto  Creek,  Ariz xrv 

Town  canal,  Utah xm 

Trail  Hollow  Creek,  Utah ix 

Troubleeome  Creek,  Colo x 

Trout  Creek,  Colo vm 

Turkey  Creek,  Colo i 

Union  canal,  Aria xm 

Uinta  River,  Utah ix 


Uncompahgre  River,  Ocio xi 

Vaga  Creek.     See    Spring    Creek 

Valley  canal,  Aria xu 

Vaaquez  Creek,  Colo x 

Verde  River,  Ariz xiv 

Verdure  Creek,  Utah xn 

Vermilion  Creek,  Colo vm 

Viigin  River,  Utah xn 

West  Divide  Creek,  Colo :  xi 

West   Fork.     See  name  of  main 

ttttam. 

West  Mamm  Creek,  Colo xt 

West  Mancoa  River,  Colo xn 

White  River,  Ariz xiv 

White  River,  Colo,  Utah ix 

White  River,  East  Fork,  Ariz xiv 

White  River,  Ninth  Fork,  Colo. ...  ix 

White  River,  South  Fork,  Colo ix 

Whiterocka  River,  Utah ix 

Whitewater  Creek,  N.  Mex., xm 

Whitewater  Draw,  Ariz xnr 

Williama  Fork,  Colo x 

Williams  River,  Atiz xm 

Williams  River,  Colo vm 

Willow  Greek,  Wyo vm 

Wisteria  canal,  Cal xrv 

Wood  high-line  canal,Utah xn 

Woodruff  ditch,  Ariz xn 

Yampa  River,  Colo vm 

York  canal,  Utah xm 

Zion  Creek,  Utah xn 

Znni  River,  N.  Mex xn 


ADDITIOMAL  COPIBS 
or  THIS  FUBUCAIIOH  HAT  BS  PBocxmo  nOM 

THx  suPEBimsKDnn  or  docuiixmts 
aovKBMKnn  PBnrmca  omci 

WASHmOTOH,  D.  C. 

AT 

IS  CENTS  PES  COPT 


Digitized  by 


Google 


DEPARTMENT  OF  THE  INTERIOR 
Franklin  K.  Lans,  Secretary 


United  States  Geological  Survey 

Gbobgb  Otis  Smith,  Director 


Water-Sopply  Pi^er  440 


SURFACE  WATER  SUPPLY  OF  THE 
UNITED  STATES 

1916 

Part  X.  THE  GREAT  BASIN 


NATHAN  C  GROTEH,  Chier  HydnmUe  Engineer 

E.  A.  PORTEB,  C  C  JACOB.  H.  D.  McGLASHAN.  F.  F.  BKNSHAW.  G.  C  BALDWIN, 
ud  BOBEBT  FOLLANSBEE;  DiiMet  Ea^iMen 


Pi«B»i«il  la  cootentlMi  wMk  th«  SMm  of 
VTAB.  NEVADA.  CALIFORNIA.  OBEGON,  AND  WTOMONa 


WASHINGTON 

OOTSSKMENT   PBINTINO  OFFIOS 
1919 


Digitized  by  VjOOQ  IC 


Digitized  by 


Google 


CONTENTS. 

rago. 

Authorizatioa  and  scope  of  work 9 

Definition  of  terms 10 

Convenient  equivalents. 11 

Explanation  of  data 13 

Accuracy  of  field  data  and  computed  records 15 

Cooperatioii 16 

Di\i8ion  of  work 17 

Gaging-atation  records 17 

Great  Salt  Lake  basin 17 

Gages  on  Great  Salt  Lake 17 

Bear  River  basin 18 

Bear  River  near  Evanston,  Wyo 18 

Bear  River  at  Harer,  Idaho 20 

Bear  River  at  Alexander,  Idaho 22 

Bear  River  near  Preston,  Idaho 24 

Bear  River  near  CoUinston,  Ftah 26 

Soda  Creek  near  Soda  Springs,  Idaho 28 

Logan  River  above  State  dam,  near  Logan,  Utah 29 

Ix^^an  River  below  Logan  Northern  canal ,  near  Logan,  Utah 32 

Utah  Power  4  Light  Co.'s  tailrace  near  Logan,  Utah 33 

Logan,  Hyde  Park  &  Smithfield  canal  near  Logan,  Utah 35 

Logan  Northern  canal  near  Logan,  Utah 37 

Blacksmith  Fork  above  Utah  Power  Sc  Light  Co.'s  dam,  near  Hy- 

rum,  Utah 39 

Blacksmith  Fork  at  Utah  Power  &  Light  Co.'s  plant  near  Hy- 

rum,  Utah 40 

Blacksmith  Fork  below  Utah  Power  &  Light  Co.'s  plant  near  Hy- 

rum,  Utah 42 

Hyrum  City  power  canal  near  Hyrum,  Utah 44 

West  Side  canal  near  CoHinstoD,  Utah 46 

Hammond  (East  Side)  canal  near  CoUinston,  Utah 47 

Weber  River  baein 49 

Weber  River  near  Oakley,  Utah 49 

Weber  River  at  Devils  Slide,  UUh 50 

Weber  River  near  Plain  City,  Utah 52 

Jordan  River  basin 53 

Jordan  River  near  Lehi,  Utah 53 

Summit  Creek  near  Santaquin,  Utah 55 

Peteetneet  Creek  near  Payson,  Utah 57 

Spanish  Fork  at  Thistle,  UUh 58 

Spanish  Fork  near  Spanish  Fork,  Utah 60 

Spanish  Fork  at  Lake  Shore,  Utah 62 

Diamond  Fork  near  Thistle,  Utah 63 

United  States  Reclamation  Service  power  canal  near  Spanish 

Fork,  Utah 65 

Hobble  Creek  near  Spriligville,  Utah 66 

Provo  River  at  Forks,  Utah 68 

South  Fork  of  Provo  River  at  Forks,  Utah 70 

3 


Digitized  by  VjOOQ  IC 


4  OOKTENTS. 

Gaging-«tation  records— Contjniied.  Pige. 

8«yier  L«ke  faosiii 72 

Maminoth  Creek  near  H«tch,  Utah. 72 

Sevier  River  mt  Hatch,  Utah. ., 74 

Sevier  River  belov  Old  Houston  canal,  near  Panguitcli,  Utah 75 

Sevier  River  near  Cirdeville,  Utah 76 

Sevier  River  near  Kingston,  Utah 78 

Sevier  River  near  Junction,  Utah 80 

Pinte  reservoir  near  Harysvale,  Utah. 82 

Sevier  River  bdow  Piate  dam,  near  Ibrysvale,  Utah 83 

Sevier  River  at  Sevier,  Utdi 85 

Sevier  River  near  Richfield,  Utah. 86 

Sevier  River  near  Vermilion,  Utah 87 

Sevier  River  near  Gnnnison,  Utah '. 89 

Sevier  River  at  ClariL's  bridge,  near  Fayette,  Utah 91 

Sevier  River  at  McArtie's  ford  near  Fayette,  Utah. 92 

Sevier  Bridge  reservoir  near  Juab,  Utah 94 

Sevier  River  near  Juab,  Utah 95 

Sevier  River  near  MOls,  Utah 97 

Sevier  River  near  Lynndyl,  Utah 98 

Delta  and  Melville  reservoir  near  Ddta,  Utah. 100 

Sevier  River  near  Delta,  Utah 101 

Gunnison  Bend  reservoir  near  Delta,  Utah. 102 

Sevier  River  at  Oasis,  Utah 103 

Hatch  Bench  canal  near  Hatch,  Utah 105 

State  canal  near  Pangultch,  Utah 106 

Long  canal  near  Panguitch,  Utah 108 

East  Panguitch  canal  near  Paogidtch,  Utah. 109 

Panguitch  Creek  above  canals,  near  Panguitch,  Utah Ill 

Barton  and  LeFevre  canal  near  Panguitch,  Utah 112 

McEwen  canal  near  Panguitch,  Utah 114 

Old  Houston  canal  near  Panguitch,  Utah 115 

Fox  canal  near  Cirdeville,  Utah 117 

Circleville  canal  near  Circleville,  Utah 118 

Old  Kingston  canal  near  Circleville,  Utah 120 

Dalton  canal  at  Cirdeville,  Utah 122 

Mitchell  Slough  canal  near  Junction,  Utah 124 

Junction  middle  canal  near  Junction,  Utah 126 

East  Fork  of  Sevier  River  at  Coyoto,  Utah 127 

East  Fork  of  Sevier  River  above  Otter  Creek,  near  Coyoto,  Utah 128 

East  Fork  of  Sevier  River  near  Kingston,  Utah 130 

Coyoto  canal  near  Coyoto,  Utah 131 

Otter  Creek  above  reservoir  near  Coyoto,  Utah 132 

Otter  Creek  near  Coyoto,  Utah 134 

Otter  Creek  reservoir  feeder  canal  at  head,  near  Coyoto,  Utah 135 

Otter  Creek  reservoir  feeder  canal  at  mouth,  near  Coyoto,  Utah 137 

Kingston  canal  at  Kingston,  Utah 139 

Clear  Creek  at  Sevier,  Utah 140 

Cove  canal  at  Sevier,  Utah 142 

Monroe-South  Bend  canal  near  Joseph,  Utah 144 

Sevier  Valley  canal  near  Joseph,  Utah 146 

Sevier  Valley  canal  near  Richfield,  Utah 148 

State  canal  near  Redmond,  Utah 150 

Joseph  canal  near  Joseph,  Utah 151 


Digitized  by  VjOOQ  IC 


CONTENTS.  5 

Gag^ng-sUtion  records — Continued. 

Sevier  Lake  basin — Continued.  Page, 

Wells  canal  near  Joseph,  Utah '. 153 

Monroe  canal  near  Elsinore,  Utah .' 155 

EMnore  canal  near  EMnore,  Utah .': : 157 

Brooklyn  canal  near  Elsinore,  Utah 159 

Richfield  canal  near  Elsinore,  Utah :'. 161 

Annabella  canal  at  Elsinore,  Utah 163 

Vermilion  canal  near  Richfield,  Utah 165 

Rockyford  canal  near  Vermilion,  Utah ...: 167 

Salina  Creek  at  Salina,  Utah 170 

West  View  canal  at  Redmond,  Utah 1- 171 

Fayette  canal  near  Centerfield,  Utah 173 

Dover  canal  near  Gunnison,  Utah 176 

San  Pitch  River  jiear  Gtmnison,  Uti^ 177 

Wellington  canal  near  Mills,  Utah ; 178 

Sevier  River  Land  &  Water  Co.'s' canal  near  Leamington,  Utah '  180 

Mclntyre  canal  near  Leamington,  Utah 182 

Leamington  canal  near  Leamington,  Utah ...: 184 

Canal  A  near  Delta,  Utah 186 

Beaver  River  basin .'. .• 189 

Beaver  River  near  Beaver,  Utah 189 

Beaver  River  at  Adamsville,  Utah 191 

Beaver  River  at  Rockyford  dam,  near  Minersville,  Utah 193 

Indian  Creek  at  Adamsville,  Utah 194 

Coal  Creek  near  Cedar  City,  Utah 196 

Minor  batons  in  Nevada 197 

Snake  Creek  near  Baker,  Nev 197 

Cleveland  Creek  near  Osceola,  Nev 199 

Currant  Creek  near  Currant,  Nev 201 

Big  Warm  Spring  near  Duckwater,  Nev 203 

Duckwater  Creek  near  Duckwater,  Nev 203 

Lees  Creek  near  Pahrump,  Nev. 206 

Intermittent  Springs  near  Pahrump,  Nev 206 

Salton  Sink  basin 207 

Salton  Sea  near  Salton,  Cal 207 

Owens  Lake  basin 209 

Owens  River  near  Round  Valley,  Cal 200 

Owens  River  near  Big  Pine,  Cal 210 

"  Owens  River  near  Lone  Pine,  Cal 212 

Owens  Lake  near  Lone  Pine,  CjJ 214 

Rock  Creek  near  Round  Valley,  Cal A14 

Pine  Creek  near  Round  Valley,  Cal 216 

Mono  Lake  basin '. 218 

Mono  L&ke  near  Mono  Lake,  Cal 218 

Leevining  Creek  near  Mono  Lake,  Cal 218 

Walker  Lake  basin 219 

East  WsJker  River  near  Mason,  N  ev 219 

Walker  River  at  Mason,  Nev 220 

Walker  River  at  Schurz,  Nev 222 

West  Walker  River  near  Coleville,  Cal 224 

West  Walker  River  at  Hudson,  Nev 225 


Digitized  by  VjOOQ  IC 


6  COKTEKTS. 

(zaging-station  records — Continued.  Fag*. 

Humboldt-Carson  Sink  drainage  basin 227 

Carson  River  basin 227 

East  Fork  of  Carson  River  near  Markleeville,  Cal 227 

Carson  River  near  Empire,  Nev 228 

Carson  River  near  Fort  Churchill,  Nev 230 

Markleeville  Creek  above  Markleeville,  Cal 232 

Markleeville  Creek  at  Markleeville,  Cal 233 

WestForkof  Carson  River  at  Woodfords,  Cal.... 234 

Humboldt  River  basin 235 

Humboldt  River  at  Palisade,  Nev 235 

Humboldt  River  near  Golconda,  Nev 237 

Humboldt  River  near  Oreana,  Nev 239 

Humboldt  River  near  Lovelocks,  Nev 241 

Starr  Creek  near  Deeth,  Nev 243 

Marys  River  near  Deeth,  Nev 245 

Lamoille  Creek  near  Lamoille,  Nev 246 

Lamoille  Creek  near  Halleck,  Nev 248 

North  Fork  of  Humboldt  River  at  Devils  Gate,  near  Halleck,  Nev. .  250 

South  Fork  of  Humboldt  River  near  Elko,  Nev 252 

Maggie  Creek  at  Carlin,  Nev 254 

Rock  Creek  at  Rock  Creek  ranch,  near  Battle  Mountain.  Nev 256 

Reese  River  near  Berlin,  Nev 257 

Big  Creek  near  Austin,  Nev 260 

Humboldt-Lovelocks  Irrigation,  Light  &  Power  Co.'s  feeder  canal 

near  Mill  City,  Nev 262 

Humboldt-Lovelocks  Irrigation,  Light  &  Power  Co.'s  outlet  canal 

near  Humboldt,  Nev 263 

Pyramid  and  Winnemucca  lakes  basin 264 

Lake  Tahoe  at  Tahoe,  Cal 264 

Truckee  River  at  Tahoe,  Cal 265 

Truckee  River  at  Iceland,  Cal 267 

Truckee  River  at  Reno,  Nev 268 

Truckee  River  at  Clarks,  Nev 270 

Honey  Lake  basin 271 

Gold  Run  Creek  near  Susanville,  Cal 271 

Lassen  Creek  near  Susanville,  Cal 273 

Baxter  Creek  near  Janesville,  Cal 274 

Warner  Lakes  basin 276 

Twentymile  Creek  near  Warner  Lake,  Oreg 276 

Deep  Creek  at  Adel,  Oreg 277 

Abort  Lake  basin 279 

Chewaucan  River  at  dam  site  near  Paisley,  Oreg 279 

Chewaiican  River  near  Paisley,  Oreg 281 

Chewaucan  River  at  Narrows,  near  Paisley,  Oreg 283 

Chewaucan  River  at  Hotchkisa  Ford,  near  Paisley,  Oreg 286 

Conn  diteh  near  Paisley,  Oreg 288 

Smalls  Creek  at  Paisley,  Oreg 290 

Bagley  ditch  at  Paisley,  Oreg 291 

Jones-Innis-ZX  ditch  near  Paisley,  Oreg 293 

SUver  Lake  basin 295 

Silver  Creek  near  Silver  Lake,  Or^ 295 


Digitized  by  VjOOQ  IC 


CONTENTS.  7 

Gaging-station  records — Continued.  Page. 

Malheur  and  Harney  lakes  basin 297 

Malheur  Lake  outlet  at  Narrows,  Oreg 297 

Mud  Lake  outlet  near  Narrows,  Oreg 297 

Silvies  River  near  Silvies,  Oreg 299 

Silviee  River  near  Bums,  Oreg 300 

West  Fork  of  Silvies  River  near  Lawen,  Oreg 301 

East  Fork  of  Silvies  River  near  Lawen,  Oreg 302 

Donnerund  Blitzen  River  near  Diamond,  Oreg 303 

Donner  und  Blitzen  River  near  Narrows,  Oreg 305 

Donnerund  Blitzen  River  near  Voltage,  Oreg 306 

Mud  Creek  near  Diamond,  Oreg 307 

Bridge  Creek  near  Diamond,  Oreg 309 

Keiger  Creek  near  Diamond,  Oreg 310 

Cucamonga  Creek  near  Diamond,  Oreg 312 

McCoy  Creek  near  Diamond,  Oreg 313 

Buena  Vista  canal  near  Narrows,  Oreg 314 

Silver  Creek  above  Riley,  Oreg 316 

Catlow  Valley  drainage  basin 317 

Home  Creek  near  Beckley ,  Oreg 317 

Miscellaneous  discharge  measurements 319 

Index 327 

A  ppendix — Gaging  stations  and  publications  relating  to  water  resources I 


ILLUSTRATIONS. 


Page. 

Plate  I.  il.  Price  current  meters;  £,  Typical  gaging  station 14 

II.  Water-stage  recorders:  A,  Stevens  continuous;  B,  Gurley  printing; 

C,  Friez 16 


Digitized  by  VjOOQ  IC 


Digitized  by 


Google 


SURFACE  WATER  SUPPLY  OF  THE  GREAT  BASIN.  1916. 


AUTHORIZATION  AND  SCOPE  OF  WORK. 

This  volume  is  one  of  a  series  of  14  reports  presenting  records  or 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1916. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geolc^cal  Survey  under  the  following  authority  contained  in 
the  organic  law  (20  Stat.  L.,  p.  394) : 

Provided,  That  (his  ofScer  [the  Director]  ahall  have  the  directioii  of  the  Geological 
Survey  and  the  classification  of  public  lands  and  examination  of  the  geological  Btrac- 
ture,  mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies 
relating  to  irrigation  in  the  arid  West.  Since  the  fiscal  year  ending 
June  30,  1896,  successive  sundry  civil  bills  passed  by  Congress  have 
carried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  undeiground  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annttdl  appropriation*  for  thefitcal  years  ending  June  SO,  1895-1917. 

1895 $12,600 

1896 20,000 

1897  to  1900,  inclusive 50,000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200, 000 

1907 150,000 

1908  to  1910,  inclusive , 100,000 

1911  to  1917,  inclusive 150,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected;  coopera- 
tion of  the  second  kind  is  acknowledged  on  page  16. 

Measurements  of  stream  flow  have  been  made  at  about  4,100  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the 
Hawaiian  Islands.  In  July,  1916,  1,290  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations.  Many 
miscellaneous  discharge  measurements  are  made  at  other  points. 

9 


Digitized  by  VjOOQ  IC 


10  SURFACE   WATER  SUPPLY,   1916,  PART  X. 

In  connection  with  this  work  data  were  also  collected  in  regard  to 
precipitation,  evaporation,  storage  reservoirs,  river  profiles,  and 
water  power  in  many  sections  of  the  country  and  will  be  made  avail- 
able in  water-supply  papers  from  time  to  time.  Information  in 
r^ard  to  publications  relating  to  wator  resources  is  presented  in  the 
appendix  to  this  report. 

DEFENTTION'  OF  TERMS. 

The  vdume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flovr,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  that  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  in  inches,  acre-feet,  and  milliwis  of  cubic 
feet.  The  principal  terms  used  in  this  series  of  reports  are  second- 
feet,  second-feet  per  square  mile,  nm-off  in  inches,  and  acre-feet. 
They  may  be  defined  aa  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second."  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fimdamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  eqmvalents  (p.  11). 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  lowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
imiformly  distributed  on  the  surface.  It  is  used  for  comparing  run- 
off with  rainfall,  which  is  usually  expressed  in  depth  in  inches. 

An  "acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  oi  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  common  use  are  here  defined: 

"Stage-discharge  relation,"  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge." 

"Control,"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  channel  below  the  gage  which  determines  the  stage-discharge 
relation  at  the  gage.  It  should  be  noted  that  the  control  may  not 
be  the  same  section  or  sections  at  all  stages. 

The  "point  of  zero  flow"  for  a  gaging  station  is  that  point  on  the 
gage — the  gage  height — ^to  which  the  surface  of  the  river  falls  when 
the  discharge  is  reduced  to  zero. 
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The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Tabk/or  converting  discharge  in  teeond-feet  ner  square  mih  into  nm-offin  depth  in  indtet 

over  the  area. 


Dbdmrge 

(aeoond- 

iMper 

sqaara  mile). 

Bmxiff  In  Inches. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

a  08719 
.07438 
.11157 

.14878 
.18505 
.22S14 

.•jma 

.20752 
.33471 

1.041 
2.083 

4.185 
8.207 
eL248 
7.289 
8.331 
9L373 

1.079 
2.1S7 
8.236 
4.314 
S.S«3 
6.471 
7.550 
8.828 
9.707 

1.116 
2.231 
3.347 
4.4S3 
5.578 
&e94 
7.810 
8.926 
10.041 

1.153 
2.306 
3.459 
4.612 
6.764 
6.917 
8.070 
9.223 
10.378 

2 

8 

4 

5 

C 

7 

8 

9 

Note.— For  a  part  o(a  montb  multiply  tbe  nuwifl  lor  one  day  by  tbe  number  o(  days. 

T(Mefor  converting  discharge  in  second-feet  into  run-off  in  aere-feet. 


Dbebarge 
(second- 
feet). 

Run-off  In  acre-feet. 

Iday. 

'28  days. 

as  days. 

30  days. 

31  days. 

/ 

1.083 
3.967 
6.960 
7.184 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 

111.1 
168.6 
223.1 
277.7 
333.2 
388.8 
444.3 
«9.8 

57.82 
115.0 
172.8 
23ai 
287.6 
345.1 
402.6 
46a2 
517.7 

59.50 
119.0 
178.5 
238.0 
297.5 
357.0 
416.6 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
553.4 

Nor.— For  part  of  a  month  raoltiply  tbe  ran-offl  lor  one  day  by  tbe  number  of  days. 

Table/or  converting  discharge  in  second-feet  into  run-off  in  millions  of  cuhicfut. 


RoB-ofr  in  millions  of  caUc  feet. 

Iday. 

28  days. 

39  days. 

30  days. 

31  days. 

I 

a0864 

.1728 
.2892 
.3456 
.4320 
.5134 
.6048 
.6912 
.7776 

2.419 
4.838 

7.2iS7 
9.676 
12.10 
14.51 
16.98 
19.35 
21.77 

2.506 
6.012 
7.618 

iaa2 

12.63 

15.04 
17.64 
20.05 
22.56 

2.502 
5.184 
7.776 
10.37 
12.96 
18.55 
18.14 
20.74 
23.33 

2.678 
5.356 
8.034 
10.71 
13.39 
16.07 
18.75 
21.42 
24.10 

3 

8 

4 

8 

6 

7 

8 

9 

Non.— For  port  of  a  month  multiply  the  rim-ofl  for  one  day  by  the  number  of  days. 
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Table  for  converting  discharge  in  teeond-feet  into  rvnroffin  miUiom  of  gallons. 


Nwharn 

(MTond^ 

leet). 

Bun-ofl  (mUIkms  of  gilkas). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

a6483 

1.2« 

l.«S 

2.685 

3.232 

3878 

4.S24 

6.171 

5.M7 

18.10 
3«l20 
64  30 
72.40 

sa60 

lOfLS 
128.7 
144  8 
182.9 

18.74 
S7.48 
68.22 
74.98 
93.70 
112.4 
131.2 
149.9 
168.7 

19.39 
38.78 
68.17 
77.66 
90.96 
11(L3 
13S.7 
165.1 
174.5 

20.04 
40.08 
M.12 
8a  16 

iaa2 
i2a> 
14a  s 
loas 

18IL4 

■    NOTB.— For  part  of  a  month  moltiply  the  nm-oO  for  one  day  by  the  nnmher  of  dayi. 

Table  for  converting  velocity  in  feet  per  tetond  «tto  vdoaty  in  mHa  per  hour. 

[1  foot  ]wr  second— 0.681818  mile  per  honr,  or  two-thfrds  mile  per  hotir,  very  neariv;  1  mile  p«r  honr— 1.4AM 
feet  i>er  second.    In  camputing  the  table  the  figures  0.%183  and  1.4687  were  laod.) 


Feet  per  second 

Miles  per  honr  for  tenths  of  toot  per  second. 

(units). 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

aodo 

.682 
1.36 
2.06 
2.73 
3.41 

*-S 

4.77 
5.46 
6.14 

a068 
.760 
1.43 
2.11 
2.80 
3.48 
4.10 
4.84 
5.52 
6.20 

a  136 
.818 
1.50 
2.18 
2.86 
3.59 
4.23 
4.91 
6.  59 
0.27 

a206 
.886 
1.57 
2.26 
2.93 
8.61 
4.30 
4.98 
5.66 
6.34 

a273 
.996 
1.64 
2.32 
3.00 
3.68 
4.36 
6.06 
6.73 

a4i 

a341 

1.02 

1.70 

2.39 

3.07 

3  75 

4.43 

6.11 

6l80 

6.48 

a409 
1.09 
1.77 
2.45 

3.14 
382 
4.  SO 
5.18 
6.86 
6.56 

a  477 

1.16 

1.84 

2.52 

3. 20 

389 

4.67 

6.26 

6.98 

6.61 

a646 

1.23 

1.91 

2.99 

3.27 

395 

4-.M 

6.32 

&00 

a«8 

a  614 

1 

1.30 

2 

1.98 

2.68 

3.34 

4.02 

4.70 

5.39 

6107 

&7S 

Table  for  converting  disgorge  in  second-feet  into  theoretical  horsepower  perjbot  of  fall. 
[1  second-toot— 0.1136  theoretical  horsepower  per  foot  of  tall.    Weight  of  1  caUc  foot  ot  water— 62.5  pounds.] 


Tens. 

Units. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

aoo 

1.14 
2. 27 
8.41 
4.64 
6.68 
a82 
7.96 
9.00 

ia2 

a  114 

1. 26 
Z39 
3.52 
4.66 
&79 
&93 
8.07 
9.20 

ia3 

a227 

1.36 

2.50 

3.64 

4.77 

5.91 

7.04 

8.18 

9.32 

ia6 

as4i 

1.48 
161 

3.76 
4.88 
6.02 
7.16 
8.28 
9.43 

lao 

a454 

1.69 

Z78 

3.86 

5.00 

a  13 

7.27 
8.41 
9.64 

ia7 

a568 

1.70 

2L84 

3.98 

5.11 

6l25 

7.38 

8.52 

9.66 

ia8 

a683 

1.82 

2.96 

4.08 

5.23 

a36 

7.60 

8.63 

9.77 

ia9 

a  795 
1.98 
8.07 
4.20 
5.34 
a48 
7.61 
8.78 
9l8S 
11.0 

a909 

2.04 

3.18 

4.32 

6. 46 

6.69 

7.72 

8.86 

lao 

ILl 

1  02 

1 

2.16 

2 

3.29 

3 

4.43 

4 

6l57 

6 

&70 

6 

7.84 

7 

8.97 

8 

lai 

9 

11.2 

1  aecond-foot  equals  40  CalifonuA  mine's  inchee  (law  of  March  23, 1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (36S  days)  covers  1  square  mile  1.131  feet  or  13.572  inches 
deep. 

I  second-foot  for  one  year  (365  days)  equals  31,536,000  cuhic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 
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1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  eecond-feet  for  one 

day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  laches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

lOOi  C<rforado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equids  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometen. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209- feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equab  0.5886  second-foot. 

1  horaepower  equals  560  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1}  honepower  equals  about  1  kilowatt. 

_       ,     ,  .         .  ...     Sec. -ft.  Xfall  in  feet         .  , 

To  calculate  water  power  quickly: ri ^net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPIANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  b^inning  October 
1,  1915,  and  ending  September  30,  1916.  At  the  first  of  January 
in  most  parts  of  the  United  States  much  of  the  precipitation  in  the 
preceding  three  months  is  stored  as  ground  water,  in  the  form  of 
snow,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water  passes 
off  in  the  streams  during  the  spring  break-up;  at  the  end  of  Septem- 
ber, on  the  other  hand,  the  only  stored  water  available  for  rTm-K)ff  is 
poedbly  a  small  quantity  in  tiie  ground;  therefore  the  run-off  for  a 
year  beginning  October  1  is  practically  all  derived  from  precipitation 
within  that  year. 
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The  base  data  collected  at  gaging  stations  (PL  I,  B)  consist  of  rec- 
ords of  stage,  measurements  of  discharge,  and  general  information 
used  to  supplement  the  gage  heights  and  discharge  measurements  in 
determining  the  daily  flow.  The  records  of  stage  are  obtained  either 
from  direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder 
(PL  II)  that  gives  a  continuous  record  of  the  fluctuations.  Measure- 
ments of  dischaj^e  are  made  with  a  current  meter  by  the  general 
methods  outlined  in  standard  textbooks  on  the  measurement  of  river 
discharge. 

From  the  discharge  measurements,  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  applied 
to  the  gage  heights,  give  the  daily  dischaige  from  which  the  monthly 
and  yearly  means  of  discharge  are  determined 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  records 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  dischaige  and  run-off 

If  the  base  data  are  insuflSicient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  height  and  records  of  discharge  measurements, 
are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  permanence  of  the  stage-discharge  relation 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  shifting  of  channel,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximimi  and  TniniTmim 
recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in 
second-feet  corresponding  to  the  mean  of  tihe  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diurnal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the 
mean  daily  gage  height  may  not  be  the  true  mean  discharge  for  the 
day.  If  such  stations  are  equipped  with  water-stage  recorders  the 
mean  daily  discharge  is  obtained  by  averaging  the  discharge  at  regular 
intervals  during  the  day  or  by  use  of  the  discharge  integrator,  aa 
instrument  operating  on  the  principle  of  the  planimeter  and  con- 
taining as  an  essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day,  it  does  not 
indicate  correctly  the  stage  when  the  water  surface  was  at  crest 
height  and  the  corresponding  dischaige  was  consequently  larger  than 
given  in  the  maximum  column.  Likewise,  in  the  column  headed 
"Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
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tixe  mean  gage  height  was  lowest.  Tlie  column  headed  "Mean"  is 
the  Average  flow  in  cubic  feet  per  second  during  the  month.  On  this 
average  flow  conq>utation3  recorded  in  the  remaining  eoliimns,  which 
are  defined  on  page  10,  are  based. 

ACCURACT  OF  FIEIiD  DATA  AND  'COMPUTED    RECORDS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanence  of  the  stage-discharge  relation  and  (2)  on  the  accuracy 
of  observation  of  stage,  measurement  of  flow,  and  interpretation  of 
records. 

A  paragraph  in  the  description  of  the  station  gives  information 
regarding  the  (1)  permanence  of  the  stage-discharge  relation  (2)  pre- 
cision with  which  the  discharge  rating  ciirve  is  defined,  (3)  refine- 
ment of  gage  readings,  (4)  frequency  of  gage  readings,  and  (5)  methods. 
of  applying  daily  gage  height  to  the  rating  table  to  obtain  the  daily 
discharge. 

For  the  rating  tables  "well  defined"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "poorty  defined,"  within  15  to  25  per  cent. 
These  notes  are  very  general  and  are  based  on  the  plotting  of  the 
individual  measurements  with  r^erence  to  the  mean  rating  curve. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gf^e,  but  the  figures 
showing  dischai^  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  )ion- 
contributiog  districts  in  the  measured  drainage  area,  by  lack  of 
information  concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  ihe  river  above  the  station.  "Second-feet  per  square  mile" 
and  "run-off  (depth  in  inches) "  are  therefore  not  computed  if  such 
errors  f^pear  probable.  The  computations  are  also  omitted  for  sta- 
tions on  streams  draining  areas  in  which  the  annual  rainf aH  is  less 
than  20  inches.  All  figures  representing  "second-feet  per  square 
mile"  and  "nm-off  (depths  in  inches) "  previously  published  by  the 
Survey  should  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary 
estiftates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  sueceediog  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 
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COOPERATION. 

During  the  year  ending  September  30,  1916,  the  work  in  Utah, 
Nevada,  CaUfomia,  Oregon,  and  Wyoming  has  been  done  under  co- 
operative agreements  between  the  United  States  Geological  Stuvey 
and  the  respective  States. 

Cooperation  with  the.  States  is  effected  imder  contracts  which  are 
made  between  the  Director  of  the  Federal  Survey  and  the  State 
engineers  or  other  officials  and  are  authorized  by  legislative  acts  ap- 
propriating moneys.  The  State  contracts  are  essentially  of  the  same 
order,  the  principal  provisions  being  substantially  as  follows: 

1 .  The  United  States  Geological  Survey  retains  direct  supervision 
of  the  field  work  and  the  preparation  of  the  data  for  publication. 

2.  The  Federal  Survey  retains  possession  of  field  notes,  maps,  and 
other  material  collected,  but  this  material  is  open  at  all  times  to  in- 
spection by  the  State  officials,  and  if  not  satisfactory  the  agreements 
can  be  terminated  at  any  time. 

3.  The  salaries  of  gage  observers  and  engineers  and  the  traveling 
and  field  expenses  of  the  engineers  are  divided  between  the  two 
parties  in  some  manner  agreed  upon,  the  accotmts  being  rendered 
monthly  in  accordance  with  the  regulations  of  the  Federal  Survey. 

4.  The  streams  and  localities  in  which  investigations  shall  be  made 
are  determined  by  conference  between  the  State  officials  and  the 
representatives  of  the  United  States  Geological  Survey. 

5.  The  cost  of  pubhcation  is  borne  entirely  by  the  Federal  Survey. 
In  general,  the  cooperative  agreements  specify  that  the  United 

States  Geological  Siurvey  shall  allot  from  its  appropriation  a  sum 
equal  to  that  appropriated  from  State  funds. 

Special  acknowledgments  are  due  to  W.  D.  Beers,  State  engineer 
of  Utah;  W.  M.  Kearney,  State  engineer  of  Nevada;  W.  F.  MoClure, 
State  engineer  of  Cahfomia;  the  State  Water  Commission  of  CaU- 
fomia, W.  A.  Johnston,  president;  John  H.  Lewis,  State  engineer  of 
Oregon;  and  James  B.  True,  State  engineer  of  Wyoming,  for  Hie 
very  efficient  manner  in  which  they  have  represented  their  States 
in  the  cooperative  investigations. 

Acknowledgments  are  also  due  to  the  officials  and  employees  oi 
the  United  States  Reclamation  Service,  the  United  States  Forest 
Service,  the  United  States  Office  of  Indian  Affairs,  and  the  United 
States  Weather  Bureau  for  free  use  of  data  collected  by  them. 

Financial  assistance  has  been  rendered  by  the  Utah  State  Agri- 
cultural College;  Salt  Lake  City  Corporation;  Department  of  Public 
Service,  Los  Angeles,  Cal.;  Southern  Pacific  Co.;  Utah  Power  & 
Light  Co.;  Logan,  Hyde  Park  &  Smithfield  Canal  Co.;  Logan  North- 
em  Canal  Co.;  Logan  River  Water  Users'  Association;  Blacksmith 
Fork  Water  Users'  Association ;  Beaver  Coxmty  Irrigation  Co. ;  Elko- 
Lamoille  Light  &  Power  Co. ;  Humboldt-Lovelocks  Irrigation,  Light 
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&  Power  Co.;  Chewacan  Land  &  Cattle  Co.;  Northwest  Townsite 
Co.;  Harney  Basin  Development  Co.;  Eastern  Oregon  Live  Stock 
Co.  (successor  to  the  Wm.  Hanley  Co.) ;  various  canal  and  reservoir 
companies  operating  in  Sevier  River  basin;  George  L.  Swendsen; 
and  Joseph  Tognoni. 

DIVISION  OF  WORK. 

Data  for  stations  in  Utah  and  Nevada  were  collected  and  prepared 
for  publication  under  the  direction  of  E.  A.  Porter  and  C.  C.  Jacob, 
district  engineers,  assisted  by  Lynn  Crandall,  A.  B,  Purton,  L.  W. 
Jordan,  J.  J.  Sanford,  W.  E.  Dickinson,  C.  W.  Bennett,  and  Miss 
Ruby  Christensen. 

For  stations  in  California  the  data  were  collected  and  prepared  for 
publication  tinder  the  direction  of  H,  D  McGlashan,  district  en- 
gineer, assisted  by  J.  H.  Morgan,  Chares  Leidl,  J.  F.  Kxmesh,  J.  E. 
Jones,  H.  J.  Tompkins,  Thad  McKay,  and  M.  B.  Trelease. 

For  stations  in  Oregon  the  data  were  collected  and  prepared  for 
pubhcation  imder  the  direction  of  F.  F.  Henshaw,  district  engineer, 
assisted  by  C.  L.  Batchelder,  J.  E.  Stewart,  P.  V,  Hodges,  and 
R.  C.  Briggs. 

For  stations  in  Idaho  the  data  were  collected  and  prepared  for  pub- 
lication xmder  the  direction  of  G.  C.  Baldwin,  district  engineer,  as- 
sisted by  A.  W.  Harrington,  L.  W.  Roush,  William  Kessler,  Miss 
E.  H.  Haugse,  and  H.  J.  Dean. 

For  the  station  in  Wyoming  the  data  were  collected  and  prepared 
for  publication  under  the  direction  of  Robert  FoUansbee,  district 
engineer,  by  H.  W.  Fear,  R.  H.  Fletcher,  H.  K.  Smith,  and  Miss  Jane 
Hanna. 

The  records  were  reviewed  and  the  manuscript  assemb  ed  by  W.  E. 

Dickinson, 

GAGING-STATION  RECORDS. 

OBEAT  SALT  T.AKR  BASIN. 

GAGES   ON   GREAT   SALT   LAKE. 

Location. — At  Saltair,  on  the  southeastern  shore  of  the  lake  about  15  miles  west  o. 
Salt  Lake  City,  and  at  Midlake,  on  the  Lucin  cut-oS  of  the  Southern  Pacific 
Railroad,  about  30  miles  west  of  Ogden,  Weber  County,  Utah. 

Recordb  available. — September  14,  1875,  to  December  15,  1899;  March  to  July, 
1904;  October  1,  1912,  to  September  30,  1916.  Records  have  appeared  in  pub- 
lications of  United  States  Geological  Survey,  as  follows:  Gage  heights  Septem- 
ber 14,  1875,  to  January  4, 1890,  in  Monograph  I,  "Lake  Bonneville,"  by  G.  K. 
Gilbert;  gage  heights  September,  1875,  to  December,  1891,  in  the  Thirteenth 
Annual  Report  of  the  Director,  Part  III;  gage  heights  September  14,  1875,  to 
December  15,  1899,  in  Water-Supply  Paper  38;  gage  heights  March  9  to  July 
21,  1904,  in  Water-Supply  Paper  133;  since  October  1,  1912,  gage  heights  have 
been  published  in  water-supply  papers.  Chart  showing  variation  in  level  of 
Great  Salt  Lake  and  monthly  and  annual  precipitation  in  Great  Salt  Lake  basin 
from  1850  to  1913  compiled  from  chart  in  office  of  chief  engineer  of  Oregon  Short 
Line  Railroad,  Salt  Lake  City,  Utah,  published  by  United  States  Geological 
Survey  in  Water-Supply  Paper  330. 

94927"— 10— wsp  440 2  * 
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Gaobs.— IGdbite  gage  read  AnguBt  15,  UQ2,  to  September  ».  1916;  SiOtair  i 
July  1,  1903,  to  September  30,  1916.  The  finrt  gage  vas  instUled  at  BUckiDck 
in  September,  1875,  and  was  used  until  October,  1877.  A  gage  at  Farmingtoa 
wae  UBed  from  November,  1877,  to  November,  1879,  and  one  at  L«ke  Shore  bom 
Novembo-,  1879,  to  September,  1881.  Gages  tt  Garfidd  TiWiding  wen  vmd 
April,  1881,  to  December,  1899.  In  1916,  E.  C.  LaBne,  hjntanlic  o^iaeer. 
United  States  Geological  Survey,  installed  a  gage  at  Lake  Point  and  by  means 
of  comparative  readings  far  oae  month  detomined  the  relation  between  this 
gage  and  the  gages  at  Saltas  and  Uidlalre.  The  elevatiroB  cf  the  zeat  of  the 
gage  at  Lake  Point  was  determiaed  from  United  States  Crecdogical  Survey  bench 
marks,  the  elevaticms  of  which  had  been  adjusted  in  1912  by  the  United  States 
Coast  and  Geodetic  Survey  from  precise  leveling.  From  the  Lake  Point  gage 
and  the  table  of  elevstlons  given  by  6.  K.  GQbert  in  Monogr^h  I,  Mr.  L«Itae 
determined  the  elevations  above  mean  sea  level  <A  the  zeros  of  the  various  gages 
to  be  as  follows: 

Blackiock 4,2(nL30 

Fannmgtim 4,206LaO 

LaksShore „ 4,20X00 

Garfield  Landing  (IT.  8.  G,  S.) 4,198.40 

Garfield  (Marcus  £.  Joaes) 4,198.40 

Midlake. 4,198.01 

Saltair 4,196.77 

AccusACT. — Midlake  gage  lead  twice  a  month,  in  inches  and  reading?  reduced  to 
feet  and  tenths.    Saltair  gage  read  twice  a  month  to  feet  and  tenths. 

CooPERATioH. — ^Readings  on  the  Midlake  gage  ate  furnished  by  the  Southern  Pacific 
Co.;  readings  on  the  Saltair  gage  by  the  United  States  Weather  Bureau. 

Gage  iei^  infutr  cf  Great  Salt  Lake^  Utah,  for  the  year  ending  Sept.  SO,  19ie. 


Octobv. 

NanrHnbcr. 

Dsocaber. 

Janoaiy. 

February. 

March. 

Day. 

Bait- 
air. 

lOd- 
laka. 

Balt- 

lOd- 
bka. 

Salt- 
air. 

Hid- 

UlE*. 

8al^ 
air. 

Mld- 
lalca. 

Salt- 
Mr. 

Mid- 
lake. 

Salt- 
air. 

Mld- 
laka. 

1    

4.7 
4.6 

3.5 

3.3 

4.9 

4.5 

3.2 
3.2 

4.5 
4.5 

3.2 
3.2 

4.5 
4.6 

3.3 
3.3 

4.7 
6.0 

3.4 
3.6 

6.2 

5.4 

3.8 

IS 

4.0 

April. 

May. 

Jane. 

July. 

Angost. 

SeptembM-. 

Day. 

Salt- 
air. 

Md- 
laka. 

Salt- 
an. 

MTd- 
lake. 

bait- 
air. 

Xld- 
lalce. 

Salt- 
air. 

Mid- 

Salt- 
air. 

MM- 
Uka. 

Salt- 
air. 

bka. 

1     , 

5.6 
8.7 

4.3 

4.5 

6.0 
6.0 

4.7 
4.8 

6.» 
6.8 

4.8 
4.6 

6.7 
6.6 

4.4 
4.3 

6.3 
6.1 

4.2 

3.» 

4.7 
4.6 

t.T 

IS 

S.4 

BEAR  BIVEB   BA8IN. 

BKUi  Biram  bias  xtambtom,  wto. 

Location.— In  sec.  I,  T.  15  N.,  R.  121  W.,  300  feet  above  highway  bridge  and  3) 
miles  northwest  of  Evanston,  L^ta  County.  Nearest  tributary  a  small  stream 
entering  from  the  southwest  half  a  mile  above. 

Dbainaoe  asba. — 645  square  miles  (measured  on  topographic  map  and  on  map  issued 
by  the  United  SUtes  Geological  Survey,  scale  1  to  500,000). 

Records  available.— October  26,  1913,  to  September  30, 1916. 
^Gaoe. — Chain  gage  on  left  bank  300  feet  above  bridge;  read  by  Mrs.  Marion  McOuie. 
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DiacHAsoE  MEAamEKXNTS. — Made  by  wading  or  from  cable  just  below  gage. 
Channel  and  control. — ^Bed  compoeed  of  coaise  gravd.    Control  at  riffle  a  abort 

distance  below  gage;  permanent.    Left  bank  is  overflowed  at  stage  about  5  feet. 

the  amount  of  overflow  increasing  with  the  stage;  right  bank  is  also  overflowed 

at  Bt^e  above  6  feet,  but  to  a  much  less  extent  than  left  bank. 
Extremes  of  siacRABOS. — MaTtiminn  stage  recorded  during  year,  4.90  feet  at  6.30 

p.  m.  May  9  (diBchaTge,  1,670  seoond-feet);  minimimi  stage  occurred  September 

3,  when  water  was  below  gage  (probable  gage  hd^t,  0.80  foot;  dischaige  about 

6  second-feet). 

1913-1916:  Maximiiin  stage  recorded,  5.9  feet  at  7  p.  m.  May  24,  1914  (dia- 

chaige,  2,480  aeoond-feet);  channel  reported  nearly  dry  August  15,  1915. 
Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 

duiiog  winter. 
DiTEitsiONS.T— Prior  to  December  1,  1916,  there  were  adjudicated  diverdons  of  249 

second-feet  from  Bear  River  in  Wyoming  above  station  and  516  second-feet  below. 
Reoulation. — ^None. 
AocnRACT. — Stage  diwcbatge  relation  practictdly  permanent  except  as  affected  by 

ice.    Rating  carve  well  defined  between  25  and  1,700  second-feet.    €rage  read 

to  hundredths  twice  daily.    Daily  dischaige  ascertained  by  applying  mean 

daily  gage  height  to  lating  table.    Reonrds  excellent. 


DuduMrge  mtanirtmtntt  of  Bear  River  near  Eva^Mton, 

Sept.  SO,  1916. 


yo.,  during  tite  year  endin§ 


Data 

Hadeby- 

Oace 
bd^t. 

Dis. 
charge. 

Date. 

Madeby- 

hd^. 

Dis- 
charge. 

Oct.   13 

R.  H.  Flstclnr 

Fat. 

1.33 
3.06 

Bee.-JI. 

Tl 

•34 

June    7 
Aug.    9 

R.  H.  Fletcher 

4.M 
■     1.S8 

aet.-ft. 
1,340 

Ifar  18 

H  K.  BniUt 

H.  K.Smith 

78 

Daily  ducharge,  tn  ueond-fett,  of  Bear  River,  near  Evanston,  Wyo.,  for  Ihe  year  ending 

Sept.  SO,  1916. 


Day. 

OoL 

Mot. 

Dec 

Xar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

1 

US 

103 

96 

82 

-105 

85 

80 
02 
7S 
•> 

62 
«6 

72 
72 
75 

(2 

85 

7» 
83 
75 

•3 
63 

58 
53 
81 

55 
5S 
61 
65 
S3 
50 

55 
K 
56 

63 
63 

63 
72 
63 
62 
63 

58 
53 
51 
56 
56 

63 
48 

63 
«9 
66 

C8 
SB 
60 
63 
66 

60 
69 
55 
63 

52 

53 
68 

345 
840 
640 
481 
383 

382 
345 
382 
646 
892 

1,170 
995 
840 
740 

B90 

740 
690 
600 
S93 
382 

4n 

420 
460 
524 
592 

740 

790 

1,050 

1,170 

890 

790 
690 
690 
840 
1,110 

1,230 
1,410 
1,530 
1,600 
1,600 

1,230 

1,230 

l.OSO 

880 

740 

502 
640 
692 
640 
•40 

569 

569 
548 
640 
546 

624 
616 
692 
740 
996 
1,110 

1,170 

995 

995 

l,OoO 

1,230 

1,350 
1,350 
1,470 
1,630 
1,530 

1,800 

1,530 
1,350 
1,470 
1,350 

1,230 
1,230 
1,230 
1,230 
1,060 

940 
810 
690 
592 
602 

382 
382 
346 
294 
277 

277 
277 
277 
217 
178 

136 

166 

no 

166 

VH 

121 
110 
89 
96 
86 

82 
88 

81 
68 
52 

44 

32 
25 
23 
15 

16 
23 
33 
30 

18 
l8 
26 
30 
62 

91 

102 
84 
69 
70 

64 
54 
56 

32 
54 

55 
68 
55 
61 
49 

51 
41 
38 
24 
24 

21 
21 
23 
20 
33 
26 

25 

1. 

31 

3 

8 

4 

12 

J,.... 

16 

e 

12 

7 

B 

8 

10 

9 

8 

]C 

28 

u 

44 

12 

39 

13 

33 

14 

41 

14 

23 

IS 

18 

17 

17 

18. 

23 

»::::::::;:::::::::: 

21 

JO 

1,040 

1.230 

1  170 

1,290 

1,050 

995 

646 
345 
460 
364 
262 
310 

18 

a 

20 

s 

26 

33 

24 

24 

21 

25 

21 

26 

15 

27 

21 

2S 

22 

29 

21 

30 

17 

31 

NoTB.— Dlsdiargo  lnterpoIat«d  Aug.  15.    No  gage-height  record  Dec  3  to  Uar.  19. 
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Monthlg  diMtharge  of  Bear  River  near  Evamton,  Wgo.,/or  the  year  ending  Sept.  SO,  1916. 


Monlh. 


October 

November. . 
Maicta  aO-31 

^v:::::: 

lone 

July 

Aajjost 

September.. 


Disdiaise  in  seocod-iaet. 

Maxlmnm. 

m«<wMiwi 

Me<in 

lis 

a 

74.6 

72 

u 

6L2 

1,210 

282 

7SB 

i.iro 

315 

893 

I.tOO 

sax 

872 

I,MO 

277 

1,040 

277 

15 

101 

103 

>8 

48.1 

44 

6 

21.0 

Rim-otf 
(total  in 
■cr»-lmt). 


4,saa 
s,««o 

18,000 

38,  too 

£3,800 

61,900 

6,210 

2,830 

1,2S0 


BEAK  KIVZX  AT  KAKHH.  IDAHO. 

Location.— In  S£.  }  sec.  22,  T.  14  S.,  R.  45  E.,  thiee-fourths  mile  north  of  Barer 
aiding  on  Oregon  Short  Line  Railroad,  Bear  Lake  County,  7  miles  by  road  above 
Dingle,  and  14  miles  southeast  of  Montpelier. 

Drainage  area. — ^2,780  square  miles  (determined  by  Utah  Power  &  Lig^t  Co.). 

Records  atahablk. — June  21,  1913,  to  September  30, 1916. 

Gaoe. — Stevens  continuous  water-stage  recorder  on  right  bank;  installed  August  24, 
1914;  inspected  by  employees  of  Utah  Power  A  Light  Co.  Inclined  staff  on 
right  bank  about  1,500  feet  downstream  prior  to  August  24, 1914;  control  different 
from  that  of  present  gage. 

Discharge  m easorements. — Made  by  wading  or  from  cable  jtist  below  gage. 

Ceu^nnel  and  control. — Bed  composed  of  clean,  bard  material.  Banks  are  over- 
flowed at  extremely  high  stages.    Control  permanent  during  1915  and  1916. 

EzTHEMBS  OF  DiscHAROE. — ^Maximum  stage  recorded  during  year,  10.23  feet  at  8 
p.  m.  March  22  (discharge,  3,630  second-feet);  minimum  stage  recorded,  3.13 
feet,  October  12-13  (discharge,  192  second-feet);  mimmiini  discharge  probably 
occurred  during  winter. 

1913-1916:  Maximum  stage  recorded  March  22,  1916;  minimum  stage  recorded, 
2.90  feet,  2  a.  m.  to  1  p.  m.,  September  3,  1915  (dischaige,  127  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  from  November  to  March. 
Winter  flow  determined  from  cuirent-meter  measurements  and  from  charts  of 
watOT-etage  recorder. 

Diversions. — No  large  diversions  above  station. 

Regulation. — None. 

AccDRACT. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  above  300  second-feet  by  measurements  made  in  1916  and 
those  made  by  Survey  engineers  in  1915;  measurements  made  by  Karl  Gilgen 
prior  to  1916  believed  to  show  too  great  a  dischaige.  Operation  of  water-stage 
recorder  satisfactory  except  for  short  periods  November  to  March.  Daily  dis- 
chaige ascertained  by  applying  to  rating  table  mean  daily  gage  height  obtained 
by  inspecting  recorder  graph.  Records  good  except  those  for  November  to  March, 
which,  owing  to  effect  of  ice,  are  somewhat  uncertain. 

Cooperation. — Gage-height  record  furnished  and  most  of  the  dischaige  measurementa 
made  by  Utah  Power  &  Light  Co. 
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Disduirge  meaiwrements  of  Bear  River  at  Harer,  Idaho,  during  the  year  ending  Sept.  SO, 

1916. 


DM8. 

Uadeby- 

Qage 
baight. 

Dto- 
charge. 

Date. 

Made  by- 

height. 

Dis- 
charge. 

Oct.     6 

Ftet. 
3.16 
3.13 
3.36 
3.28 
3.27 
3.29 

a3.48 
8.31 

a8.27 

■  3.43 
a  3. 47 
«3.38 
>3.25 
as.  23 

■  3.35 
a  3. 46 
a3.87 
a3.6< 
a3.71 

■  3.84 
«8.76 
a  3. 81 

<i3.a6 

oS.Bl 

a5.68 

6.77 

See.-/t. 
227 
209 
280 
263 
262 
260 
292 
285 
197 
245 
275 
206 
200 
183 
188 
186 
182 
203 
185 
212 
205 
209 
215 
256 
948 
1,760 

Apr.  7 
13 
13 
20 
37 

May  ^4 

18 
36 

June    1 

8 

15 

23 

29 

July  6 
27 

Aug.  3 
10 
16 
24 
31 

Sept.  7 
14 
21 
28 

Karl  OOgwi 

UUganandBikldwlii.... 
OjB.  Baldwin 

Feet. 
6.70 
6.16 
6.17 
6.43 
6.39 
7.27 
8.14 
6.98 
6.27 
5.41 
6.10 
6.98 
7.08 
5.11 
4. 52 
3.83 
3.58 
3.53 
3.53 
8.39 
3.46 
3.34 
3.39 
3.31 
3.23 

Sec.-ft. 
1,280 
1,500 
1600 
1,590 
1540 
2,020 
2,420 
1860 
1,500 
1,130 
1,470 
1  890 
1  890 

13 
30 

*> 

do 

do 

do 

do 

do 

do 

do 

*> 

do 

38 

KarlOllgen 

Not.    3 
10 
18 
34 

Dee.    3 
7 
14 

do..~ 

do 

do 

do 

do 

do 

do.............  . 

16 

G.C.Baldwlii. 

do 

.....do. ................ 

do........ 

do 

do .' 

do 

do 

L.W.Rooah 

31 

Karl  OUgen . . 

Jan.    4 
II 
31 

26 
Feb.    3 

— -^o 

do 

do 

2« 

do 

do 

do 

do 

do 

do 

do 

do 

do 

i|ooo 

733 
419 
343 
321 
316 

9 

KarlOllgen 

268 

16 
34 

Uar.     1 

8 

15 

29 

do 

do 

do 

do 

do 

801 
256 
278 
255 
201 

a  Stage^Isdiarge  relation  affected  by  Ice. 

Note.— Karl  OUgen  Is  an  employee  of  Utah  Power  A  Ught  Co.  Comparlmm  of  measurements  made  In 
1915  and  1916  indicate  all  measurements  made  by  Oilgen  prior  to  April,  1916.  gave  too  great  a  discharge; 
such  measurements  have  not  been  used  in  developing  the  rating  curve. 

Daily  discharge,  in  second-feet,  of  Bear  River  at  Harer,  Idaho,  for  the  year  ending  Sept.  50, 

1916. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I      

212 
206 
203 
200 
203 

200 
20O 
198 
108 
200 

300 

193 
192 
365 
375 

272 
265 
265 
265 
362 

263 
259 
253 
249 
243 

2*3 
240 
237 
237 
237 
237 

234 
234 
234 
237 
237 

234 
234 
243 
246 
243 

343 

228 
234 
3S0 
265 
280 
295 
310 
)!78 
253 

946 
233 

aw 

249 
»9 

392 

3,310 
3,610 
3  210 
3,030 
2,860 

2,600 
2,400 
2,060 
1,790 
1,700 
1,560 

1,470 
1,420 
1,330 
1,330 
1,370 

1,370 
1,280 
1,240 
1,240 
1,140 

1,190 
1,330 
1,470 
1,600 
1,700 

1,650 
1,560 
1,560 
1,600 
1,600 

1,600 
1,560 
1,470 
1,420 
1,370 

1,430 
1,560 
1,650 
1,740 
1  880 

1,970 
2,060 
2,110 
2,050 
1,970 

2,020 
2,060 
2,210 
2,350 
2,400 

2,400 
2,450 
2,360 
2,300 
2,250 

2,160 
2,060 
1,880 
1,790 
1,700 

1,650 
1,800 
1,560 
1,560 
1,560 

1,470 
1,330 
1,240 
1,240 
1,340 
1,190 

1,140 
1,120 
1,240 
1,240 
1,420 

1,510 
1,470 
1,470 
1,420 
1,580 

1,650 
1,700 
1,740 
1,700 
1,830 

1,790 
1,650 
1,700 
1,790 
1,880 

1,970 
1,930 
1,830 
1,700 
1,420 

1,330 
1,140 
1,080 
1,010 
937 

868 
868 
822 
709 
776 

730 
684 
661 
638 

615 

615 
615 
583 
661 
586 

561 
557 
548 
540 
535 

548 
531 
508 
481 
465 

453 
433 
429 
437 
413 
384 

378 
359 
344 
329 
329 

329 
329 
344 
329 
321 

331 
321 
331 
321 
321 

321 
318 
303 
292 
286 

2S8 
2S6 
296 
378 
273 

262 
356 

253 
253 
266 

280 

286 

3 

275 

3 

272 

4        

265 

5 

262 

6 

259 

7 

256 

g      

256 

9 

256 

iO 

263 

M 

259 

12 

269 

13      

272 

14 

273 

J5 

269 

16 

2B9 

17       

265 

18 

262 

19     

262 

a     

259 

a 

246 

J2        

240 

JS     

237 

24     

231 

25 

228 

SB       

224 

2? 

221 

Jg    

221 

29 

221 

30 

224 

31 

Note. — StagtHllscharge  relation  affected  bv  Ice  Nov.  27  to  Mar.  20;  mean  discharge  estimated  from  dis- 
diarge  meamrements,  gage  height  record,  and  weather  records,  as  follows:  Nov.  27-30,  250  second-feet; 
Dec  1-31, •230 second-feet;  Jan.  1-31, 190  sooond-fect;  Feb.  1-29,  205 second-feet;  Mar.  1-10,  230  socond-fcet; 
Mar.  11-15,  500  second-feet;  and  Mar.  16-20, 1,700  second-feet.  Gage  not  working  properly  Nov.  14-17;  dis- 
diarge  interpolated. 
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Monthly  diteharge  of  Bear  River  at  Barer,  Idaho,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feeL 

RuD-oa 

(total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet). 

275 
310 

192 

231 

0  252 

«220 

0  190 

0205 

0  1,330 

1,470 

1,880 

1,510 

588 

306 

253 

14,300 

13  OQl) 

13,500 

11,700 

Fobrutuy .                           

11  goo 

March 

3,610 

■    1,880 

2,150 

1,970 

868 

378 

286 

SI.SOO 

AprO 

1,140 
1,190 
937 
394 
253 
221 

87,500 

^:::::::::::::;::::::::::::::. :::;:::::;::::. :;;::::: 

116,000 

89,800 

J  tine 

July                                                

36  200 

18,  MO 
15  100 

September                 j      

The  year     

3,610 

704 

511,000 

«  See  footnote  to  table  of  dally  discharge. 


BXAB  RIVXK  AT  AI^XAITDXK,  IDAHO. 


Location.— Tn  NW.  {  sec.  18,  T.  9  S.,  R.  41  E.,  halt  a  mile  upstream  from  poet  office 
at  Alexander,  Bannock  County,  6  mUes  above  plant  of  Utah  Power  &  Light  Co. 
near  Grace,  4  milee  above  intake  of  Last  Chance  canal,  30  milee  below  confluence 
of  Bear  Lake  Outlet  and  Bear  River. 

Drainage  area. — Not  measured. 

Bbcords  available. — March  27,  1911,  to  September  30,  1916. 

Gaoe. — Stevens  water-stage  recorder  on  right  bank  installed  Septemb»  15,  1914; 
inspected  by  employees  of  Utah  Power  &  Light  Co.  March  27  to  November  14, 
1911,  an  inclined  staff  located  on  right  bank  1,000  feet  upstream  was  used; 
November  15,  1911,  to  September  14,  1914,  an  inclined  and  vertical  staff  at  the 
present  site.  Present  gage  at  same  datum  »a  staff  gage  used  November  15,  1911, 
to  September  14,  1914. 

Discharge  measurements. — ^Made  from  cable  about  400  feet  above  gage. 

Channel  and  control. — ^Bed  composed  of  gravel  and  sand.  One  channel  at  all 
stages.    Control  permanent  during  1915  and  1916. 

Extremes  op  discbaroe. — ^Maximum  stage  recorded  during  year,  12.0  feet  at  1.30 
p.  m.  January  31,  stage-discharge  relation  affected  by  ice;  maximum  discharge 
of  2,170  second-feet  occurred  at  9.30  p.  m.  March  25,  at  gage  height  7.77  feet; 
minimum  stage  recorded,  4.96  feet  at  7  a.  m.  November  15  (discharge  310  second- 
feet). 

1911-1916:  Maximum  stage  recorded,  13.8  feet  at  3  p.  m.  December  22,  1914; 
maximum  discharge  of  3,940  second-feet  occuRed  May  25-28, 1914,  at  gage  height 
of  9.5  feet;  minimum  stage  recorded  November  15,  1915. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  during  winter. 

Diversions. — ^Water  is  diverted  above  the  station  for  irrigation  and  for  storage  for 
power  development. 

Regulation. — ^Water  is  diverted  from  Bear  River  to  North  or  Mud  Lake  during  the 
spring  and  released  for  power  development  during  the  summer.  This  water  is 
returned  to  Bear  River  about  30  miles  above  the  station. 

AccuRAcr. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  between  500  and  3,500  second-feet  by  measurements  made  in 
1916  and  by  Survey  engineers  in  1913  and  1915;  measurements  made  by  Karl 
Gilgen  prior  to  Aj»il,  1916,  believed  to  show  too  great  a  discharge.  Operation 
of  water-stage  recorder  satisfactory  except  for  a  few  days  in  December,  January, 
and  September.  Daily  discharge  ascertained  by  applying  to  rating  table  mean 
dail  y  gage  height  obtained  by  inspecting  recorder  charts,  except  during  December, 
January,  and  February,  when  stage-discharge  relation  was  affected  by  ice. 
Records  (except  those  for  winter)  good. 

Cooperation. — Gage-height  record  furnished  and  a  l9ige  number  of  discharge  mea»- 
urements  made  by  the  Utah  Power  &  Light  Co. 
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DUeharge  mauurenuiU*  of  Bear  Rivtr  at  Alexander,   Idaho,  during  the  year  ending 

Sept.  SO,  1916. 


Dmte. 

Made  by- 

OaKe 
height. 

Dis- 
cliarge. 

Date. 

Made  by- 

Gago 
height. 

Dls- 
charge. 

Oct       2 

Karl  Oilgen 

Fert. 

5.32 

5.26 

5.37 

5.26 

5.  2^2 

5.  IS 

a5.22 

5.37 

0  5.05 

0  5.70 

0  5.35 

05.56 

0  5.91 

05.98 

Sec.-tt. 
549 
512 
587 
504 
478 
460 
450 
541 
342 
645 
535 
330 
522 
553 

II885 
966 
669 
881 

6  761 
586 
666 
5.56 
6'25 
615 
703 

1,830 

1,070 
738 

Apr.  15 
17 
22 
29 

May  S 
13 
17 
20 
20 
27 

June  3 
10 
IS 
24 

July     1 

8 

29 

Aug.  5 
12 
17 
19 
26 

Sept.  2 
9 
16 
23 
30 

Karl  Gilgen     .  . 

Feet. 
6.04 
5.93 
6.03 
6.09 
6.08 
5.78 
6.26 
6.70 
6.72 
6.13 
5.99 
6.18 
6.15 
7.15 
7.04 
6.10 
6.31 
6.16 
6.12 
6.37 
6.35 
6.13 
6.20 
6.47 
6.31 
6.06 
5.94 

Sec.-fl. 
922 

9 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.C.  Baldwin 

C!  C  Baldwin 

839 

16 

Karl  r.ilgeu  

882 

23 

30 

Nov.    6 

13 

do 

L.  W.  Roush 

938 
939 
743 
975 

SO 
27 

do 

1,330 
1  360 

D«!.     4 
11 
17 

do 

'.'.'.'.'.io.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.. 

do 

do        

9.52 
834 
962 

IS 

Karl  Gilgen 

949 

27 
Jan.     3 

do 

do     

1,660 

1,550 
908 

1,040 
957 
928 

1,100 

8 

15 

24 

Feb.     5 

12 

do 

do 

do 

do 

do 

....  do 

o in. 16 

o  9.  70 

oin.40 

'06.' is" 
05.91 

5.40 
5.52 
5.51 
6.78 
7.30 
6.30 
5.80 

do 

do 

'.'.'.'..Ao'..'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 
L.  W.  Rou.sh 

19 

Karl  Gil^n.. 

1  060 

26 

Mar.     4 

11 

do 

do 

..  do      

do 

do 

....do 

933 

983 

1  140 

18 

25 

Apr.     1 

10 

do.; 

do 

fio 

do 

do 

do...... 

do 

i;o6o 

898 

812 

a  Stage-discharge  relation  affected  by  ic«. 

b  Measured  at  Soda  Springs  and  estimated  amount  of  inflow  added  to  give  discharge  at  Alexander. 

Note.— Karl  Qilgen  is  an  employee  of  Utah  Power  <Si  Light  Co.  Comparison  of  measnrements  made  in 
1915  and  1916  indicate  that  all  measurements  made  by  Gilgen  prior  to  Apnl,  1916,  give  too  great  a  discharge; 
■ocb  measurements  have  not  been  used  in  developing  tba  rating  curve. 

Daily  discharge,  in  secand-feet,  of  Bear  River  at  Alexander,  Idaho,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1       

474 
485 

469 
459 
459 

464 
489 
469 
459 
500 

516 
495 
480 
480 
480 

511 
527 
506 
490 
474 

4.59 
454 
449 
444 
444 

454 
454 
449 
449 
435 
430 

425 
420 
415 
415 
410 

410 
410 
415 
430 
«40 

435 
440 
42S 
374 
387 

576 
490 
495 
S06 
500 

490 
480 
454 
440 
425 
392 



826" 

570 
543 

543 
570 
870 

598 

598 
570 

626 
598 
626 

543 
543 
643 
870 
«2< 

626 
654 
683 
626 
598 

626 
741 
770 
954 
1,240 

1,460 
1,600 
1,810 
1,720 
1,890 

1,940 
1,890 
1,760 
1,530 
1.210 
1,080 

l.OJO 

i,o;o 

1,020 
1,020 
1,020 

954 

880 
770 
741 
770 

770 
860 
860 
830 
891 

891 
860 
830 
830 
880 

922 
891 
800 
770 
770 

800 
860 
922 
922 
954 

922 
922 

891 
860 
860 

922 
922 
922 
891 
800 

770 
800 
741 
741 
770 

741 

891 

1,150 

1,180 

1,320 

1,180 

1,080 
954 
922 
954 

854 

•954 
891 

860 
800 
800 

830 
880 

860 
860 
891 

922 
922 
954 
985 
985 

891 
922 
954 
1.020 
985 

954 

1,020 

954 

891 

1,080 

1,350 
1,460 
1,570 
1,840 
1,720 

1,730 
1,720 
1,840 
1,600 
1,600 

1,800 
1,570 
1,530 
1,460 
1,280 

1,150 

985 

954 

l.OflO 

1,080 

1,020 

985 

985 

1,020 

1,020 

985 

985 

1,020 

1.020 

985 

985 
985 
954 
954 
954 

985 
1,0J0 
1,050 
1,0£0 
1.020 

685 

985 
954 
954 
954 
954 

1,050 
1,080 
1,080 
1,080 
1,020 

985 

954 

954 

954 

1,020 

1.150 

1,080 

1,120 

1,120 

1,180 

1,320 
1,210 
1,120 
1,050 
985 

954 
922 
985 
985 
1.020 
1,OSO 

1,020 
985 

2 :::::!:::: 

3  

985 

4 

1,020 

5 

985 

c 

986 

7              

986 

8 

891 

9 

1.150 

10 

1,120 

11 

1,0.50 

12 

1,080 

13 

1,050 
985 

14 

15 

1,020 
1  080 

18 

17 

1,020 
954 

18      

IS 

985 

ao 

954 

21 

954 

22    

954 

23 

922 

24              

922 

35 

891 

26 

879 

37 

867 

2» 

854 

29  

843 

30 

830 

31 

Note. — Gage  not  working  Sept.  26-29;  discharge  interpolated.  Stage-discharge  relation  affected  by  ice 
Nov.  27  to  Feb.  22;  mean  discharge  estimated  from  discharge  measurements,  recorder  graph,  and  wettocr 
records,  as  follows:  Nov,  27-30,  450  second-feet;  Dec.  1-31, 560  second-feet;  Jan.  1-31,  850  second-feet;  and 
Feb.  1-22, 670  second-feet. 
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Monthly  diteharge  of  Bear  River  at  Aleoaznder,  Idaho,  fyr  the  year  endmji  Sept.  -SO,  1916. 


Ucntb. 


October.. .. 
November.. 
December.. 

January 

FebruauT... 
Mardu 

iSH::::::: 

lone 

July 

Aajiast 

September. 


Disehaise  In  aecond-feet. 


Va-Titwnwi       MlTif»y|Tiin  Me911. 


sa 


430 


The  year. 


l.MO 
1,090 
1,320 
I,7» 

],aoo 

1,330 
l.UO 


S43 
741 
741 
830 
951 
922 
KO 


471 
•443 

■550 

■850 

<>647 

l.OIO 

878 

91S 

1,I<0 

1,090 

1,040 

974 


I 


1,940  I 


Rim-aff 
(total  in 
*ae-(Nt). 


23.000 
28,400 
33,  wo 
53,300 
37.200 
f2  100 
82,200 
88,300 
80,000 

e7,oco 
64,ono 

58,000 


607,000 


a  See  footnote  to  table  oldaUy  dlKbarK*^ 
BKAK  BIVXX  HKAK  PBE8TOV,  IDAHO. 

Location. — ^In  aec.  9,  T.  15  S.,  R.  39  E.,  at  Seamen's  ranch  at  Battle  Creek  highway 
bridge,  half  a  mile  above  mouth  of  Battle  Creek  and  4}  miles  northwest  of  Preston, 
Franklin  County. 

Drainagb  area. — 4,500  square  miles. 

Recoros  available. — October  11,  1889,  to  September  30,  1916. 

Gage. — Vertical  staff  attached  to  old  bridge  pile  near  light  bank;  installed  July  22, 
1915;  read  by  O.  JI.  Seamon.  Inclined  staff  with  vertical  low-water  section  on 
left  bank  50  feet  below  bridge,  used  December,  1904,  to  July  21,  1915,  except 
from  April  3,  1909,  to  July  6,  1914,  when  an  inclined  staff  500  feet  below  bridge 
was  used.  Gages  used  prior  to  December,  1904,  were  of  vertical-staff  or  wire 
type  and  were  attached  to  old  Battle  Creek  bridge.  Relation  of  datum  of  present 
gi^e  to  that  of  previous  gages  is  not  known,  but  datum  is  about  0.5  foot  higher 
than  that  of  gage  installed  in  December,  1904. 

DisCHARGE  measurements. — Sriade  from  cable  about  200  feet  below  bridge. 

Channel  and  control. — Bed  composed  of  sand,  clay,  and  gravel;  one  channel  at 
all  stages.    Control  fairly  permanent  except  during  flood  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  the  year,  3.29  feet  at 
8  a.  m.,  March  21  (discharge,  3,020  second-feet);  TtiiniTnum  stage  recorded,  0.16 
foot  at  6  p.  m.,  August  20  (dischaige  determined  from  extension  of  rating  curve, 
180  second-feet). 

1889-1916:  Maximum  stage  recorded,  5.7  feet  June  12,  1907  (discharge,  6,550 
second-feet);  roughly  approximate  estimate  of  maximum  stage,  based  on  record 
at  CoUinston,  Utah,  6.7  feet  June,  1907  (dischaige,  8,500  second-feet;  minimum 
stage  recorded,  0.5  foot,  August  1-4  and  6-20, 1905  (dischaige,  168  second-feet). 

The  above  figures  are  somewhat  misleading  as  to  stage  on  account  of  differences 
in  location  and  datum  of  various  gages,  but  are  not  misleading  as  to  dates  and 
discharge. 

Ice. — Stage-discharge  relation  at  times  seriously  affected-by  backwater  from  ice. 

Diversions. — Numerous  ditches  divert  for  irrigation  above  the  station.  Last  Chance 
Canal,  which  diverts  about  4  miles  below  the  Alexand^  station,  carried  270 
second-feet  May  25,  1911  (measured  by  engineer  of  Telluride  Power  Co.).  West 
Cache  Canal  which  heads  several  miles  above  the  station  carried  26  second-feet 
July  24,  1911,  and  5  second-feet  August  5,  1911.  Water  diverted  by  Utah 
Power  <Jb  Light  Co.  about  6  miles  below  the  Alexander  station  is  used  for  power 
development  and  returned  to  the  river  above  the  station. 
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RsotruLTiON. — ConadeTable  fluctuation  is  caused  by  release  of  water  from  Mud  or 
North  Lake  about  150  miles  above  the  station  and  by  operation  of  power  plants 
above  the  station. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined.  C>age  read  twice  daily  to  quarter-tenths.  Daily  discharge  determined 
by  applying  mean  daily  gage  height  to  rating  table.  Records  of  daily  discharge 
during  spring  and  summer  subject  to  error  on  account  of  diurnal  fluctuation,  but 
monthly  means  are  fair.    Records  for  remainder  of  year  good. 

Cooperation. — Gage  height  record  furnished  by  Utah-Idaho  Sugar   Co.;  one   dis- 
charge measurement  furnished  by  Utah  Power  &  Light  Co. 
Record  at  this  station  shows  practically  the  amount  of  water  passing  from  Idaho 

into  Utah  and  will  be  of  value  m  the  final  adjudication  of  water  rights. 

Discharge  meanurementt  of  Bear  River  near  Preston,  Idaho,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

Made  by— 

GalW 
height. 

IMs- 
ebaige. 

Date. 

Made  by- 

Oage 
hei^t. 

Dis- 
cbarge. 

Ma;  17 

Emidoyee  of  Utah 

Power  ALJght  Co.... 

L.  W.  Rouab 

Feet. 
AS* 
2.61 
1. 11 
1. 56 
Z03 

8n.-ft. 

557 
2,160 

690 
1,100 
1)630 

July    9 
21 

Aug.  10 

28 

Sept.  17 

Fca. 
1.50 
1.31 
1.51 
1.51 
1.86 

'"-h 

la 

do 

do 

do 

860 
1,090 

luiM    3 
10 
23 

do 

do 

do.._ 

1,040 
1,160 

Daily  discharge,  in  uccmd-jeet,  of  Bear  River  near  Preston,  Idaho,  for  the  year  ending 

Sept.  30, 1916. 


Day. 

Oct. 

Kov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

762 
137 
164 
137 
518 

Sll 

190 
615 
716 
390 

611 
679 
791 
518 
998 

328 
461 

137 
437 
519 

611 
490 
490 
830 
830 

716 
611 
314 
328 
437 
518 

548 
548 
679 
464 
716 

318 
318 
286 
490 
645 

370 
679 
437 
137 
618 

311 
648 
791 
791 
<79 

611 
618 
580 
611 
137 

648 
830 
679 
830 

437 

490 
390 
370 
716 
670 

830 
791 
716 
580 
645 

646 
548 
680 
414 
680 

762 
190 
1,130 
.311 
390 

1,090 

1,180 

871 

752 

830 

830 
716 
912 
99S 
998 
912 

1,320 

580 

830 

1,040 

1,470 

791 
619 
645 
912 
998 

871 
752 
680 
679 
830 

1,040 
1,090 
1,270 
1,420 

iloio 

1,370 

955 

912 

1,010 

1,130 

716 

548 
580 
611 
490 
611 

998 

1,130 

1,090 

996 

998 

912 
912 
955 
1,090 
830 

679 

1,230 

912 

830 
679 

752 
830 
679 
679 
1,040 

580 
996 
679 
830 
830 

871 
411 
679 
791 

679 
752 
679 
645 
548 

912 
791 
830 
912 
1,180 

716 
912 
998 
998 
1,420 

955 
1,090 
1,320 
1,470 
2,130 

2,610 
2,280 
2,380 
2,130 
2,640 

2,770 
2,640 
1,790 
2,380 
2,020 
1,900 

1,799 
1,170 
1,470 
1,680 
1,670 

1,570 
1,570 
1,470 
1,420 
1,470 

2,380 
2,280 
1,790 
679 
1,040 

1,570 
1,470 
1,570 
1,570 
1,570 

1,370 
1,470 
1,370 
1,370 
1,370 

1,420 
1,470 
1,680 
1,680 
1,680 

1,670 
1,570 
1,570 
1,680 
1,680 

1,680 
1,130 
1,170 
1,120 
1,230 

1,320 
1,320 
1,320 
1,270 
1,130 

1,130 
1,470 
1,680 
2,020 
1,790 

1,370 
1,090 
716 
1,090 
1,130 

791 
871 
716 
830 
830 
912 

955 
912 
791 
871 
1,040 

1,130 
998 
1.090 
1,040 
1,040 

871 
1,130 
1,040 
1,040 

998 

998 
1,040 
998 
716 
965 

1,040 
1,320 
1,170 
1,470 
1,670 

1,670 
1680 
1,570 
1,170 
1,170 

1,120 
1,120 

1,370 
1,320 
1,270 

1,230 

1,130 

998 

390 

648 

871 
830 
912 
791 
716 

830 
580 
490 
791 
716 

716 
519 

752 
718 
679 

679 
871 
956 

1,370 
6T9 

1,040 

830 

752 
871 
871 
998 

648 
648 
679 
716 
955 

830 
998 

1,790 
643 

1,040 

716 
955 
955 
1,090 
414 

1,130 
1,130 

1,210 
830 
871 

1,090 
1,040 
791 
912 
752 
349 

912 

2 

679 

3 

on 

4 

960 

5 

1,320 

1,010 
611 

6 

i 

912 

9  

971 

10 

1,030 

1,090 
912 

11 

12 

13 

830 

M 

912 

15 

912 

J6 

1,010 
1,090 
1  420 

17 

]g 

19 

1,040 
1,090 

791 

20 

21 

22 

716 

23 

830 

91                 .  ... 

791 

25 

912 

26 

1,040 
1,130 

2; 

2K 

1,090 
648 

jj                

30 

680 

31 

Note.— Discbarge  Interpolated  Sept.  4, 9,  and  10. 
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Monthly  discharge  of  Bear  River  near  Preston,  Idaho,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
ocre-Ieet). 

Maximum. 

Minimum. 

Mean. 

October 

998 
KiO 
1,180 
1,470 
1,230 
2,770 
2,3SO 
2,020 
1,681/ 
1,420 
1,790 
1,420 

314 

298 
314 
490 
414 
54S 
679 
716 
716 
390 
349 
548 

565 

5.58 

714 

892 

S.5S 

1,470 

1,540 

1,280 

1,140 

S90 

883 

927 

34, 7W) 

33, au 

43,900 

64, a» 

49,400 

March 

90,400 

April 

91,600 

fiSy.. 

78,700 

June                       

67,800 

Inly 

54,700 

August          

54,300 

55,200 

The  3resr                               

2,770 

296 

977 

709,000 

BZAB  HIVXK  HBAK  COLUSSTOK,  ITTAH. 

Location. — In  the  W.  }  sec.  34,  T.  13  N.,  R.  2  W.,  about  a  quarter  of  a  mile  below 
Wheelon  plant  of  Utah  Power  &  Light  Co.,  at  Wheelon  siding,  4  miles  north  of 
Collinston,  Boxelder  County.  Below  all  large  tributaries  except  Little  Malad 
River,  which  enters  about  20  miles  below  station. 

Drainage  area. — 6,000  square  miles. 

Records  available. — July  1,  1889,  to  September  30,  1916. 

Gage.— <Jurley  8-day  waternstage  recorder  on  left  bank  about  12  feet  above  cable; 
used  February  26,  1914,  to  September  30,  ^916.  Inspected  by  H.  G.  Stone. 
Friez  recorder  used  November  8,  1913,  to  February  25,  1914.  Gage  installed 
July  1,  1889,  and  read  to  February  9,  1905,  was  a  vertical  iron  bar  driven  into 
bed  of  stream  on  right  bank  directly  opposite  present  gage.  Gage  used  Februar>' 
10,  1905,  to  November  7,  1913,  was  an  inclined  staff  on  right  bank.  Datum  of 
gage  in  well  to  which  recording  gage  is  referred,  is  0.05  foot  higher  than  that  of 
the  vertical  and  slope  gages. 

Discharge  measurbuents. — Made  from  cable. 

Channel  and  control. — Bed  composed  of  gravel  and  sand.  Left  bank  high  and 
not  subject  to  overflow;  right  bank  fairly  high,  but  might  be  overflowed  by  ex- 
ceptionally high  floods.    Control  not  well  defined,  but  practically  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  the  year  from  water- 
stage  recorder,  6.45  feet  at  10  a.  m.  March  23  (discharge  6,440  second-feet);  mini- 
mum stage,  0.55  foot  at  1  a.  m.  September  2  (discharge,  118  second-feet). 

1889-1916:  Maximum  stage  recorded,  7.7  feet  June  7-10,  1909  (discharge, 
11,600  second-feet);  minimum  stage,  — 0.55  foot  August  4-12,  1905  (discharge,  10 
second-feet).  ' 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice.  Open  water  rating 
curve  applicable  except  for  short  periods. 

Diversions. — Numerous  diversions  for  irrigation  and  power  above  this  station. 
West  side  canal  and  Hammond  (East  Side)  canal  divert  water  by  means  of  a  low 
dam  about  2  miles  above  station  and  near  the  upper  end  of  Bear  River  Canyon. 
Water  can  be  used  from  either  or  both  of  these  canals  to  supply  the  Wheelon 
power  plant  and  can  be  siphoned  across  at  the  plant  from  one  canal  to  the  other. 
Water  passing  the  Wheelon  penstocks  is  used  for  irrigation  or  can  be  wasted  into 
the  river. 

Regulation. — Flow  at  station  regulated  to  some  extent  by  operation  of  power  plant. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined. 
Water-stage  recorder  gave  satisfactory  gage-height  record  except  for  three  short 
periods  in  March,  June,  and  September.  Daily  discharge  ascertained  by  apply- 
ing to  rating  table  the  mean  daily  gage  height  determined  from  recorder  graph 
by  inspection.    Records  excellent. 
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DiaAarge  measuremenU  of  Bear  River  ttMr  CoUmiUm,   Utah,  daring  the  year  ending 

Sept.  SO,  1916. 


Sate 

Madefy- 

mS«. 

Dla- 
chatge. 

Date. 

Hade  bj- 

he^t. 

Dls- 

Oct.   14 

Trf.  C  MoDSOO' 

Ful. 
L86 
ZU 
4.48 
3.88 

Sec.^ 
3,810 

lliy  U 

June  13 
July  17 

T,.r,  Monw"   , 

Fel. 
4.00 
3.S2 
1.44 

8«.-ft. 
4,050 

ten.  13 

do 

do 

do 

W.  S.  OleUnsoD. 

2,240 
611 

Aft.  S7 

W.  E.  DleklzMon 

a  Utah  Pover  &  Light  Cki.  engineer. 

Daibf  dMunge,  in  tetxmd-feet,  of  Bear  River  near  Coltintton,  UuA,  for  the  year  ending 

Sept.  SO,  1916. 


Dmt. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


1. 

s. 
*. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
U. 
IS. 
H., 
U.. 

U.. 
17. 
18.. 
19. 

ao.. 

M., 
22. 
23. 
34. 
2S. 

».. 
27. 
38. 
29. 
30. 

n. 


788 
8a) 
9i> 

038 
619 

814 
926 

860 
889 
918 

814 

787 

1,110 

1.040 

i.€ao 

1,U0 
965 
OSS 


vn 

936 

860 

1,010 

1,080 

1,040 

1,040 

860 

743 

806 


Ml 

878 

787 

•  860 

965 

926 
1,100 

833 
753 
8S0 

1,040 
936 

1,040 

1,080 

986 

1,080 

1,020 

796 

955 

1,100 

1,140 
1,130 

1,070 
1,040 
1,080 

1,180 
1,110 
1,150 
1,110 
1,260 


1,100 

7S3 

7W 

878 

1,030 

1,100 
1,130 
1,200 
1,130 
1,140 

1,070 
1,070 
1,020 
976 
1,090 

1,110 

1,130 

945 

1,150 


884 
1,040 

1,680 
1,620 
1,150 

1,300 
1,000 
907 
1,040 
1,260 
1,300 


1.120 
1,380 
1,200 
1,200 
1,500 

1,620 
1,380 
1,140 
1,260 
1,630 

1,560 
1,500 
1,380 
1,300 
1,150 

1,440 
1,500 
1.200 

1,260 
1,320 

1,880 
1,380 
1,380 
1,440 
1,440 

1,440 
1,750 
1,130 
1,320 
1,320 
1,200 


1,070 
1,100 
1,140 
1,320 
1,320 

1,830 
1,880 
1,680 
1,760 
1.890 

1,880 
1,680 
1.760 
1,819 
1,620 

1,440 
1,380 

1,500 
1,440 
1,440 

1,620 
1,560 
1,820 
1,680 
1,730 

1,750 
1.680 
1,880 
1,320 


1.440 
1,500 
1,440 
1,440 
1,500 

2,480 
3,480 
2,170 
3,100 
2,040 

3,230 
3,140 
3,230 
8,400 
3,320 

3,080 
2,970 
8,600 
4,240 
4,870 

5,500 
6,000 
6,140 
6,000 
8,000 

5,170 
4,700 
4.850 
4,700 
4,880 
4,090 


8,800 
8,650 
8,330 
8,140 
3,320 

3,400 
8,320 
8,140 
3,970 
3,880 

3,970 
3,720 
4,380 
4,340 
8,400 

3,330 
8,650 
8,800 
3,940 
4,080 

3,940 
8,800 
3,570 
3,400 
3,490 

3,570 
3,870 
4,000 
4,540 
4,850 


4,700 
4,540 
4,310 
4,340 
4,910 

4,340 
4,880 
8,940 
4,030 
4,340 

4^030 
3,800 
3,720 
3,400 
3,140 

3,800 
2,560 
3,400 
2,320 
1,680 

2,800 
8,480 
2,400 
1,960 
3,330 

2,480 
3,170 
3,170 
2,320 
2,020 
1,750 


1,830 
1.820 
2.03D 
1,750 
1.7S0 

3,100 
3,400 
2,330 
3,250 

%m 

3,170 
3,170 
3,170 
3,010 
1,960 

1,960 
1,820 
1,820 
1,820 
1,680 

1,880 
2,940 

2,560 
2,480 
2,320 

2,400 
2,170 
3,170 
1,880 
1,680 


1,680 
1,560 
1,500 
1,500 
1,440 

1,380 
1,040 
1,150 
1,000 


580 
566 
588 

«19 

875 

850 
611 
460 
367 
588 

572 
188 

385 
373 
464 


343 
450 
499 
478 
825 


520 
898 
485 
806 

542 
585 

331 

613 

530 

542 
528 
558 

437 

637 
611 
460 
542 
505 

580 
535 

635 
709 
684 

635 
635 
627 
603 
572 
580 


288 
387 


628 

595 
635 
627 
635 
627 

619 
743 
889 

880 
787 

760 
760 
760 
778 
787 

796 
833 

814 
869 
975 

1,040 
1,200 
1,320 
1,110 


Hon.— No  gage  hei^t  record,  diaeliarge  iaterpolBted,  Uor.  18-20,  Juas  8-9,  Bept.  18-19. . 
Monthly  ditcharge  of  Bear  River  near  CoUintton,  Utah,  for  the  year  ending  Sept.  SO,  1916 


Konth. 


October 

November 

December 

January 

•  Februjiy 

March 

AprU 

Miy 

Jane 

July 

August 

September 

•Hie  year. 


Discharge  In  second-feot. 


Maximum.   Mlnlmnm.      Mean. 


1,160 

1,260 
1,680 
1,760 
1,880 
6.340 
4,850 
4,700 
2,560 
1,6S0 
709 
1,320 


6,340 


619 
752 

em 

1,130 

1,070 

1,440 

2,880 

1,6.'<0 

1,680 

325 

437 

286 


286 


1,000 

1,080 

1,360 

1,550 

3,610 

3,650 

8,140 

2,060 

763 

518 

768 


Run-K>ff 
(total  in 
acriyfeet). 


55,300 
59,500 
66,400 
83,600 
89,200 
222,000 
217,000 
193,000 
123,000 
46,900 
33,700 
45,700 


1,700  I      1,240,000 
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SURFACE  WATER  SUPPLY,   1916,  PART  X. 


SODA  CKBEK  MBAK  80DA  SPSIVOS.  IDAHO. 

Location. — In  sec.  24,  T.  8  S.,  R.  41  E.,  at  Geoige  Schmidt's  nnch,  one-eighth  mile 
below  confluence  of  two  branches  of  cieek,  about  5  miles  north  of  Soda  S^ninga, 
Bannock  County. 

Drainaoe  arka. — Not  measured. 

Records  available.— March  5, 1913,  to  September  30, 1916. 

Gage. — ^Vertical  staff  on  left  bank  about  one-fonith  mile  south  of  nnch  faonse,  installed 
August  1, 1913.  Read  by  Ge«xge  Schmidt.  Gage  used  March  5  to  July  31, 1913, 
was  30  feet  upstream,  but  bad  same  comtrol.  Datum  of  old  gage  between  0.1 
and  0.2  feet  above  that  of  pnxeat  gage. 

DiscHABOB  MEABrKEMBNTB. — Made  by  Wading. 

Channel  and  control. — ^Bed  composed  of  lava  lock.  Control  is  a  reief  about  15 
feet  below  the  gage.  Stage-discharge  telati<Hi  a&ected  by  growth  of  moos  during 
sijmmer.  During  1915  stage-discharge  relation  affected  by  extension  of  a  wing 
dam  at  head  of  small  ditch,  which  takes  water  frran  right  bank  at  contitd. 

Extremes  or  discharoe. — Maximum  stage  reccnded  during  year,  4.42  feet  at  noon, 
March  24  (discharge,  95  second-feet);  minimum  stage  recwded,  4.00  feet,  March 
4  to  9  (discharge,  38  second-feet). 

1913-1916:  Maximum  stage  recorded,   5.3  feet  April  6,  1913  (dischazge,  324 
second-feet);  minimum  stage  recorded  March  4  to  9,  1916. 

Ice. — Stage-dischaige  relation  unaffected  by  ice. 

DrvERSioNS. — ^Practically  no  water  diverted  above  the  statioD;  a  email  ditch  takes 
water  jvust  below  the  gage. 

Reottlation. — ^Npne. 

Accuracy. — Stage-discharge  relation  not  permanent  on  account  of  effect  of  aquatic 
growth ;  not  affected  by  ice.  Gage  read  to  quarter-tenths  daily.  Daily  discharge 
ascertained  by  applying  daily  gage  height  to  several  rating  tables  and  by  shifting 
control  method.  Records  good,  except  for  January  to  March,  for  which  there 
was  some  uncertainty  as  to  the  proper  rating. 

IHscharge  meaturemenU  of  Soda  Creek  near  Soda  Springg,  Idaho,  during  tiie  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

Oage 
height. 

Di». 
charge. 

Date. 

Made  by— 

Gage 
height. 

Dis- 
cbaTKe. 

Dec.  IS 

G.C.  Bald  win 

Feet 
4.11 
4.14 
4.16 

8te.-ft. 
44 
54 
56 

June    5 
Aug.  It 

T,  W   Rnn«h       , 

Ret 
4.14 
4.11 

See.-fl. 
54 

Apr.  It 
Mar  17 

do 

do 

52 
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Daily  discharge,  in  secorui-feel,  of  Soda  Creek  near  Soda  Springs,  Idaho, /or  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Uar. 


Apr. 


Hay. 


Jane. 


July. 


Aug. 


Sept. 


1 

3 

3 

4 

S _ 

• 

7 

8 

> 

10 

U 

n 

13 

M 

It 

H 

17 

1» 

19 

akw 

« 

32 

*J 

24 

3i 

35 

37 

38 

3* 

30 

81 


n 

49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
47 
47 
47 

47 

47 
47 
47 
47 
47 

47 

47 
47 
47 
47 

47 

47 
47 
47 
47 


Monthly  discharge  of  Soda  Creek  near  Soda  Springs,  Idaho,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


Discbarge  in  second-feet. 


Maximum.   Minlmnm.      Uean. 


Run-otT 
(toUlia 
acre-teet). 


October 

November.  •  •  • 

Deeamber 

January 

February 

March 

^.■-:: 

Jane 

faly 

Aogoat. . ..-.. 
September 

The  year 


•95 


44.7 
44.9 
44.7 
40.7 
40.  S 

66. 0 

55. 1 
SS.3 
«0.0 
61.  S 
48.4 
47.7 


49.2 


2,7S0 
2,870 
2,7S0 
2,500 
2,3S0 
3,440 
3,280 
3,400 
3,570 
3,170 
2,980 
2,840 


35,700 


LOOAK  anrsa  above  btatx  dam,  hsas  looas,  tjtah. 

Location.— la  NW.  i  NE.  i  sec.  36,  T.  12  N.,  E.  1  E.,  at  Logaa  plant  of  Utah  Power 
&  Light  Co.,  125  feet  above  coofluence  of  tailiace  with  river,  2)  milee  above  Logan, 
Cache  County. 

Dbainaoe  area. — 218  square  miles.  Practically  the  same  as  at  old  station  on  Logan 
River  near  Logan,  Utah. 

Rbcords  avaii^ble. — May  7, 1913,  to  September  30, 1916;  at  old  station  a  quarter  of 
a  mile  downstream,  June  1, 1896,  to  July  17, 1903,  and  April  14, 1904,  to  December 
31, 1912;  flow  at  station  plus  that  of  tailiace  comparable  to  that  at  old  station. 
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Gaoe. — Stevens  continuous  water-atage  recorder  on  right  bank  about  100  feet  west  of 
power  house.    Inspected  by  employee  of  Utah  Power  &  Light  Co. 

DiscHABOB  MEASUREMENTS. — Made  by  wading  at  gage;  high- water  measurementa 
made  from  footbridge  at  the  switch  rack  about  1,200  feet  below,  and  flow  in  tailiace 
deducted. 

Channel  and  control. — Banks  fairly  hig^,  dean,  and  not  subject  to  overflo'w. 
Right  bank  is  a  dry  rubble  retaining  wall.  Control  is  concrete  cut-off  wall  about 
6  feet  below  the  gage.    Stage  of  zero  flow,  0.45  foot. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.6  feet  at  9.90 
a.  m.  March  21  (discharge  estimated  2,000  second-feet);  minimum  discharge  8 
second-feet  December  11,  stage-discharge  relation  affected  by  backwater. 

191S-1916:  Maximum  discharge  2,000  second-feet,  March  21, 1916;  minimum  dis- 
chaige,  8  second-feet,  December  11, 1915. 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

DrvERSioNS. — The  Utah  Power  &  Light  Co.  diverts  water  above  station  for  power 
and  the  Logan,  Hyde  Park  &  Smithfield  canal  diverts  for  irrigation.  The  city  of 
Logan  has  a  municipal  power  plant  about  2  miles  above  station  but  water  is 
returned  to  river  above  the  two  divereions  noted.  The  city  of  Ix^an  is  entitled  to 
divert  for  municipal  supply  from  4  to  10  second-feet  of  water,  from  springs  in  sec. 
22,  T.  12  N.,  R.  2  E.,  the  quantity  depending  on  flow  in  the  river. 

Reoulation. — Some  diurnal  fluctuation  is  caused  at  times  by  operation  of  the  two 
power  plants. 

AccuRACT. — Stage-dischaige  relation  affected  during  the  winter  by  backwater  frpm 
the  State  dam.  On  March  21  a  portion  of  the  artificial  control  was  destroyed  by 
flood  and  the  stage-dischaige  relation  was  more  or  less  unstable  until  September  1. 
Control  was  repaired  September  2-5,  after  which  the  relation  remained  permanent. 
Well-defined  rating  curves  October  1,  1915,  to  March  20,  1916,  and  September 
6-30,  1916;  fairly  well  defined  March  21  to  June  4  and  June  19  to  September  1. 
Operation  of  water-stage  recorder  satisfactory  except  March  18-21  and  September 
6-10.  Daily  discharge  ascertained  by  applying  to  rating  table  the  mean  daily- 
gage  height  obtained  by  inspecting  recording  gage  graph,  except  for 'periods  affec- 
ted by  backwater,  and  on  March  21,  for  which  it  was  determined  by  averaging 
the  discharge  obtained  by  applying  hourly  gage  heights  to  rating  table.  Shifting- 
control  method  and  comparison  with  records  of  station  below  dam  and  records  of 
canals  used  for  periods  when  rating  curves  were  not  directly  applicable.  Records 
good. 

Discharge  ■mtaturemenU  of  Logan  River  above  Stale  dam,  near  Logan,   Utah,  during  the 

year  ending  Sept.  SO,  1916. 


Date. 

Made  by— 

Oage 
hel^t. 

Dis- 
charge. 

Date. 

Made  by— 

mS^ 

DIB- 

Nov.  U 

Fctt. 
0.94 

O1.20 
1.59 
2.91 
2.02 
2.00 
1.58 
1.58 
1.57 
1.56 

Sec.-fl. 
19.6 
24.0 

154 

690 

228 

325 
92.1 
87.6 
90.1 
88.3 

Sept.  12 
13 
13 
17 
18 
19 
20 
22 
23 
28 

Fttt. 
1.56 
1.S4 
1.S2 
I.4S 
1.49 
I.  a 
1.46 
1.40 
1.44 
1.40 

^^n 

Jan.    13 

J.'J.  Sanford 

I ..  W,  Jordan 

81.7 

Mar.  31 

A.  B.  Purton 

A.  n.  Purton 

8S.8 

Apr.  29 

July   19 

20 

Dickinson  and  Purton. . 

W.  E.  Dicldnson 

do 

A.  B.  Purton 

h.  W.Jordan 

71.7 

do 

A.  B.  Purton 

81.  S 
76  S 

Sept.    8 
9 

L.  W.  Jordan     

77  1 

Purton  and  Jordan 

A.  B.  Purton 

A.  B.  Purton 

72.4 

10 

L.  W.Jordan 

71  g 

11 

L.W.  Jordan 

A.  B.  Purton 

as.s 

1  Stage-discharge  relation  affected  by  backwater  from  State  dam. 
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Dotty  dUAarge,  in  aeeond-feet.  of  Logan  River  above  State  dam,  near  Logan,  Utah,  for 
the  year  ending  Sept.  SO,  1916. 


D«y. 

Oct 

Not. 

I>M. 

Tan. 

Feb. 

Mar. 

Apr. 

Itoy. 

July. 

Aug. 

Sept. 

1 

» 
23 
22 
2S 

22 

22 
21 
20 
20 
20 

90 
20 
U 
1« 
16 

13 
13 
12 

12 
12 
12 
13 
13 

13 
13 
IS 
IS 
13 
12 

12 
12 
12 
13 
IS 

13 
23 
27 
23 
20 

20 
24 
24 
If 
21 

28 

21 
21 
20 
20 

20 
20 
20 
18 
18 

18 
18 
17 
20 
22 

19 
IS 
10 
15 
12 

12 
12 
12 
10 
11 

8 

M 
10 
10 
11 

17 
IS 
18 
22 
28 

21 
22 
18 
19 
21 

18 
22 
21 
16 
23 
30 

22 
20 
22 
24 
21 

23 
23 
22 
22 
22 

23 
23 
23 
25 
23 

23 

23 
20 
35 
32 

24 
29 

30 
30 
31 

30 
2» 
28 
29 

ao 

29 

30 
31 
32 
31 
31 

30 
28 
26 
26 
29 

30 
29 

1.' 
28 

28 

28 
27 
26 

27 

28 
26 
29 
28 
28 

29 
30 
30 
31 

29 
30 
20 
29 

30 

30 
30 
80 
32 
38 

S3 
67 
67 
64 
S9 

SO 

64 
80 
94 
150 

325 
22S 
220 
200 

m 

154 

164 
189 
178 
164 
158 

161 

178 
181 
192 
200 

17« 
168 

m 

194 
247 

»41 
341 
294 
304 
337 

S49 

377 
415 
390 
345 

322 
322 
341 
390 
499 

571 
690 
770 
721 
643 

•10 
604 
620 
684 
808 

802 
866 
802 
847 
828 

745 
•72 
620 
566 
645 

634 

519 
561 
582 
626 

598 
665 

643 
610 
571 

540 
499 
480 
480 
550 
688 

604 
582 
615 
655 
776 

821 
778 
788 
795 
834 

814 
782 
764 
721 
727 

770 

778 
733 
732 
727 

721 
666 

608 
587 
667 

572 
672 
567 
567 
542 

532 

527 
523 
523 
476 

4B1 
443 

400 
392 
872 

338 
320 
302 
295 
285 

268 

255 
246 
233 
227 

213 
202 

196 
188 
183 

178 
170 
165 
160 
153 
151 

139 
131 
124 
IX 
116 

110 
104 
108 
114 
.114 

110 
106 
97 
91 

88 

86 

86 
88 
86 
80 

78 
72 
70 
70 
90 

91 

90 
86 
86 
93 
90 

93 

2 

90 

t     

60 

< 

S 

75 

85 

a 

85 

7 

87 

s 

87 

• 

86 

Ml ... 

n 

80 

88 

B. 

85 

IS 

84 

H 

100 

u. 

79 

78 

17 

76 

Ig 

7S 

V 

7S 

a. 

7S 

n 

go 

a. 

70 

s 

71 

at 

71 

at. 

68 

SB 

66 

a? 

6S 

a 

60 

3». 

59 

30 

59 

u 

MonAly  ditcharge  of  Logan  River  above  State  dam,  near  Logan,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Uonth. 


Discbaise  In  second-feet. 


llajtimum.   Minimiun.      Mean. 


Run.oS 

(total  in 

acre-feet). 


October 

NoTsmber. .  - . . 

December.. 

January... 

7ebraary , 

March 

^::::::::: 

lane 

July 

Avgiist 

September 

The  year, 


24 

28 

30 

35 

32 

325 

770 

847 

834 

532 

139 

100 


12 

12 

8 

20 

26 

29 

161 

480 

542 

151 

70 

59 


16.8 

.19.2 
16.7 
25.7 
28.7 

104 

355 

634 

692 

302 
97.4 
76.9 


817 


197 


1,030 

1,140 

1,030 

1,580 

1,650 

6,400 

21,100 

39,000 

41,200 

18,600 

5,990 

4,580 


143,000 
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LOOAH  aiVXR  BELOW  LOQAH  KOKTHERK  CAKAX,  VEAJt  liOOAIT,  ITTAK. 

Location.— In  NW.  J  sec.  36,  T.  12  N.,  R.  1  E.,  about  500  feet  below  heading  of  Logan 
Northern  canal,  850  feet  belov  State  dam,  and  2  miles  above  Logan,  Cache 
County. 

Drainage  area. — Not  measured. 

Records  avaiiable. — July  26,  1915,  to  September  30,  1916. 

Gaoe. — Stevens  continuous  water-stage  recorder  on  left  bank  about  200  feet  southwest 
of  the  bridge  by  which  State  road  crosses  Logan  Northern  canal.  Inspected  by 
William  Hughie. 

Discharge  measurements. — Made  by  wading  or  from  cable  125  feet  below  gage. 

Channel  and  control. — Bed  composed  of  gravel  and  large  bouldera.  Shifting. 
Banks  not  subject  to  overflow.    One  channel  at  all  stages. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  8.35  feet  at  9.45 
a.  m.  March  21  (discharge,  1.500  second-feet);  minimum  stage,  3.71  feet  October 
21-25  (discharge,  26  second-feet). 
1915-1916:  Maximum  and  minimum  same  as  above. 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice. 

Diversions. — Logan,  Hyde  Park  &  Smithfield  canal,  and  Logan  Northern  canal 
divert  water  above  station  for  irrigation.  The  city  of  Logan  is  entitled  to  divert 
for  municipal  supply  from  4  to  10  second-feet  of  water,  from  springs  in  sec.  22, 
T.  12  N.,  R.  2  E.,  the  quantity  depending  on  flow  in  the  river. 

Regulation. — Operation  of  power  plants  above  causes  some  diurnal  fluctuation  at 
times  during  low-water  periods. 

Accuracy. — Stage-discharge  relation  disturbed  by  flood  of  March  21.  Rating 
curves  fairly  well  defined  between  50  and  700  second-feet.  Operation  of  water- 
stage  recorder  satisfactory  except  for  three  breaks  in  the  record,  as  noted  in  foot- 
note to  daily  discharge  table.  Daily  discharge  ascertained  by  applying  to  rating 
tables,  the  mean  daily  gage  height  determined  by  inspecting  recorder  graph 
except  during  periods  for  which  stage-discharge  relation  is  affected  by  ahifting 
control,  and  for  days  of  sudden  changes  of  stage  when  it  was  determined  by 
averaging  the  discharge  obtained  by  applying  to  rating  table  the  hourly  gage 
height.    Records  good. 

Discharge  nuasuremfnU  of  Logan  River  below  Logan  Northern  canal,  near  Logan,  Utah, 
during  the  year  ending  Sept.  SO,  1916. 


Date. 

Made  by- 

Gace 
height. 

Dte- 
charge. 

Date. 

Madeby- 

Otmi 
Mght. 

<& 

1 

1 

Oct.     8 

E.  .\.  Porter    

Fta. 
4.39 
4.42 
4.45 
4.30 
4  39 
4.23 
4.40 
4.96 
6.32 
5.05 
4.60 
4. 56 

Sec.-tl. 
77.6 
74  7 
S3.S 
63.6 
62.6 
S6.7 
76.3 

221 

650 

230 

115 

107 

Sept.  10 
11 
11 
12 
13 
16 
17 
18 
19 
22 
29 

A.  B.  Purton 

Jordan  and  Pmtcn..... 
I.,  w  Jor>y«n   , , .  

4.57 
*.Sl 
4.87 
*.» 
4.M 
4.H 
4.M 
4.5« 
4.54 
4.53 
4.4S 

Ill 

mt 

Nov.  U 

23 

R.  B.  West 

Dec.     S 

do 

do 

do 

Stoner  and  Sanford 

A.  B.  Purton 

Dickinson  and  Purtou. 
do 

L.  W.Jordan 

A.  B.  PuHin.V.""!III 

s 

I-.  W.JflTdan 

nt 

Jan.    IS 

A.  B.  Purton. 

m 

Mar.  31 

I..  W,  Jordan 

vn 

Apr.  29 

July   20 

Sept,    8 

9 

do 

do 

do 

106 
KB 

UD 

do 
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Daiijf  di»Aarge,  in  tecond^eet,  of  Logan  River  below  Logan  Northern  canal,  near  Logan, 
Utah,  for  the  year  ending  Sept.  30, 1916. 


D«y. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

64 
62 
62 
62 
61 

63 
72 
73 
68 
67 

78 
73 
73 
61 
62 

W 
68 

65 
62 
82 

81 
81 
75 
74 
73 

75 
78 
73 
69 
76 

73 
73 
73 
73 
68 

72 
73 
69 
69 
61 

73 
87 
73 
76 
72 

72 
70 
67 
55 

67 

75 
77 
84 
77 
73 

76 
73 
67 
79 
72 
66 

70 
74 
76 
80 
78 

73 
69 
70 
79 
76 

76 
74 
73 
73 
75 

66 
67 
72 
79 
81 

T7 
76 
72 
82 
80 

77 
74 
73 
77 
68 
79 

77 
79 
80 
81 

81 

72 
88 
86 
82 
82 

84 

...... 

82 
79 
88 
85 
82 

86 
82 
89 
89 

89 
86 
86 
88 
82 

96 
89 
89 
92 
95 

102 
122 
133 
133 
133 

136 
143 
158 
177 
229 

825 
310 
291 
283 
237 

230 

237 
265 
254 
240 
2Z7 

234 
252 
254 
265 
273 

250 
242 
250 
262 
322 

416 
432 
369 
389 
403 

410 
445 
475 
439 
388 

.  369 
575 
400 
453 
524 

588 

662 
718 
662 
634 

606 
634 
624 
662 
737 

756 
814 
788 
779 
733 
707 
680 
570 
534 
499 

492 
499 

534 
552 
588 
570 
588 
552 
562 
499 

485 
448 
435 
442 
499 
552 

570 
534 
652 
606 

718 

737 
718 
718 
718 
737 

737 
718 
699 
680 
680 

680 
680 
680 
680 
662 

662 
624 
588 
552 
534 

634 

534 

516 
499 
468 

445 

432 
433 
410 
388 

378 
360 
345 
336 
324 

310 
302 
330 
351 
339 

294 
250 
240 
225 

218 

209 
209 
205 
194 
189 

.  183 
179 
176 
176 
171 
164 

157 
ISO 
177 
190 
194 

163 
130 
132 
137 
136 

130 
137 

158 

113 
134 
165 
165 
158 

1S4 

148 
143 
143 
134 

109 
120 
115 
114 
120 
120 

118 

2 

117 

3 

109 
95 

4 

5 

«8 
106 

6 

7 

112 

8 

78 
74 
M 

as 

72 
70 
70 
72 

70 
66 

«7 
67 
55 

28 
28 
26 
28 
26 
45 
68 
66 
65 
70 
63 

106 
110 

9 

10 

110 

11 

109 

12 

13 

U 

.  108 
106 
114 

15 

113 

IS 

109 

109 

18 

100 

106 

20 

lOi 

21 

lOt 

lOt 

a...... .-.. 

115 

loa 

35 

112 

106 

109 

28 

106 

99 

30 

104 

NoTB. — Oa  Bocount  of  breaks  In  recordini;  gage  record  diacfaarge  was  Interpolated  Oct.  1-7, 76  sooond-feet 
and  Feb.  13-19,  80  socoa J-feet;  discbaige  Sept  1-6  was  determined  Irom  a  oomparison  vith  the  total  flow 
above  the  State  dam. 

Monthly  ditcharge  of  Logan  River  beUm  Logan  Northern  canal,  near  Logan,  Utah,  for 
the  year  ending  Sept.  SO,  1916. 


Discharge  In  seoond-feet. 

Rim-off 

Uoflth. 

Uaximum. 

Iffnlipiim 

Ifean. 

(total  In 
acre-feet). 

October 

26 

57 

55 

66 

72 

82 

234 

435 

468 

164 

109 

95 

62.2 
69.4 
71.5 
74.6 
81.7 

170 

411 

594 

634 

283 

142 

108 

3,820 

82 

84 

82 

89 

325 

718 

814 

737 

445 

194 

118 

4,130 

4,400 
4,590 
4,700 

JuHttry 

FBtrniary , ,  . . , , , ,,,,..,.,,. 

iSiS?!^;::::;:::::::::::::::;::::;:::;:::::;;:::::::::; 

10,500 

Amll 

24,500 
36,500 

M^...:::::::;:::;::::::::::::::::::;::::::::::::::;:;: 

jUDe 

37,700 
17,400 
8,730 
6,430 

July 

Aninist......... ... 

September 

814 

26 

225 

164,000 

VTAH  POWER  atr  LiaBT  GO.'S  TAH^KAOS  NSAX  I.OaAH,  VTAH. 

Location.— In  NE.  i  sec.  36,  T.  12  N.,  R.  1  E.,  100  feet  below  power  hoiiae  at  plant 
of  Utah  Power  &  Light  Co.,  about  2)  miles  above  Logan,  Cache  County. 

Rkcobds  available. — May  7, 1913,  to  September  30, 191.6. 

Gaok. — Friez  water-stage  recorder  on  right  bank  just  above  weir;  inspected  by  em- 
ployee of  Utah  Power  4  Light  Co. 

DiscHAROB  MBASUKBUBNTS. — Made  from  footbridge  just  above  gage. 

Channbl  and  control. — Rectangular  wooden  weir,  with  metal  crest  strip,  just 
below  gage.    Capacity  of  channel  above  weir  not  sufficient  to  eliminate  all 
vdocity  of  api»oach.    Stage  of  zero  flow,  zero  on  gage. 
94927'—l^— wsp  440 3 
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SURFACE   WATER  SUPPLY,   1916,  PART  X. 


EzTBEUES  OP  mscHAROE. — Maxituum  stage  recoided  during  year,  1.32  feet  at  7 
p.  m.,  October  11  (discharge,  102  second-feet);  no  flow  at  times  during  repairs 
to  flume  or  machinery'. 

1913-1916:  Maximum  stage  recorded,  1.77  feet  May  8, 1914  (discharge,  162  aec- 
ond-feet);  no  flow  at  times. 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Reoulation. — Flow  at  station  aSected  by  operation  of  power  plant. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined.  Water- 
stage  recorder  operated  satisfactorily  throughout  the  year.  Daily  discharge 
ascertained  by  applying  to  rating  table  the  mean  daily  gage  height  determined 
by  inspecting  recorder  graph,  except  for  April  19  to  July  II,  for  which  it  was 
determined  by  averaging  the  discbarge  obtained  by  appljring  hourly  gage  height 
to  rating  table.    Records  good. 

Canal  diverts  water  from  right  bank  of  Logan  River  in  8E.  J  of  SW.  },  sec.  29,  T. 
12  N.,  R.  2  £.  Water  is  returned  to  river  150  feet  below  gaging  station  on  Logan 
River  above  State  dam,  in  the  NW.  }  of  NE.  J,  sec.  36,  T.  12  N.,  R.  1  E.  Water  is 
used  for  power  development. 

Discharge  mecuuremenU  of  Utah  Power  &  Licftt  Co.'t  taUrace  near  Logan,  Utah,  during 
the  year  ending  Sept.  SO,  1916. 


Date. 

Usdeby- 

Gac* 
h^ght. 

Dia- 
cbarge. 

Date. 

Hade  by- 

Oa<e 
height. 

Dis- 
charge. 

Oct.     8 

E.  A.  Porter 

F»t. 
1.24 
1.21 
1.20 
1.22 
1.09 
1.27 
1.04 

Stc.-ft. 
91 
» 
86 
90 
74 
93 
70 

Mar.  31 
Apr.  29 
July  19 
Sept.   S 
12 
19 

A.  B.Porton 

Purton  and  Dicklnwn. 

W.  E.  DlcMnson 

Jacob  and  Purton 

L.W.Jordan 

Feel. 
1.18 
1.07 
1.23 
1.20 
1.22 
1.17 
1.18 

Stt.-ft. 

ta 

Nov.  11 

Lytm  Cnuidall ... 

73 

11 
15 
16 

Eugene  Schaubo 

do 

do 

do 

Stoner  ^  and  Sanford .. . 

CS8 
Si 

19 

A.  B.  Purton 

84 

Jan.    13 

22 

do 

8* 

o  Civil  and  hydraulic  engineer,  Logan,  Utah. 
»  Engineer  of  Utah  Power  &  Light  Co. 
c  Vertical-velocity  curve  method  used. 

Daily  ditcharge,  in  uamd-feet,  of  Utah  Power  &  Light  Co.^s  tailrare  near  Logan,  Utah, 
for  the  year  ending  Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1              .    ... 

91 
92 
92 
92 
92 

92 
92 
92 
92 
92 

94 
04 
97 
97 
99 

99 
72 
94 
94 
93 

93 
92 
92 
92 
93 

93 
92 
92 
92 
93 
91 

92 
91 

89 
89 

8S 

89 
92 
92 
91 
91 

99 
97 
87 
82 
91 

66 
85 
84 
87 
87 

85 
87 
83 
87 
S4 

87 
85 
67 

77 
82 

76 
80 
83 
80 
83 

83 
83 
83 
85 
84 

87 
79 
85 
85 
84 

78 
77 
73 
61 
68 

.  74 
76 
82 
79 
76 

77 
68 
64 
79 
65 
65 

66 
72 
74 
76 
75 

70 
67 
70 
73 
73 

73 
72 
72 
70 
72 

00 
61 
66 
70 
70 

66 
65 
68 
69 
70 

69 
62 
60 
63 
«1 
65 

65 
68 
70 
72 
68 

09 
77 
7« 
73 
72 

72 
69 
68 
73 
73 

74 

74 
73 
75 
72 

74 
75 
75 
74 
74 

75 
76 
75 

77 
77 
74 
74 

78 

79 
76 
77 
76 

77 

78 
79 
82 
86 
89 

91 
94 
95 
99 
98 

94 
89 
70 
86 
85 

85 
85 
85 
84 
85 
85 

85 
84 
84 
84 
84 

85 
85 
85 
85 
85 

84 
85 
85 
85 
85 

84 
83 
85 
66 
51 

61 
61 
67 
60 
58 

55 
55 
54 
64 
54 


53 
54 
68 
54 
53 

54 
54 
53 
S3 
63 

54 
54 
64 
64 
29 

29 
29 
39 
29 
29 

29 

29 
29 
32 
29 

29 
29 
29 
29 
29 
29 

30 
30 
29 
34 
32 

32 
32 
31 
31 
31 

35 
20 

20 
19 
19 

U 
19 
IB 
31 
32 

32 
31 

31 
31 
31 

35 
36 
26 
31 
31 

32 
32 
32 
12 

31 

29 
32 

52 
53 
63 

86 
88 
91 
91 

I 
91 

91 

92 

91 
88 

92 

92 
91 
91 
91 

91 
91 
92 
92 
93 
91 

92 
92 
92 
93 
83 

92 
91 
89 
85 
85 

84 
85 
86 

87 
87 

87 
87 
86 
84 
88 

87 

87 
87 
86 
88 

86 
86 
86 
86 
88 
87 

87 

2 

S7 

3 

87 

4 

87 

6 

S7 

6 

88 

7 

88 

8 

88 

9 

88 

10 

8) 

11 

85 

12 

89 

13 

86 

14 

68 

15 

g] 

16 

82 

17 

83 

18 

8J 

19 

84 

20 

8t 

21 

fi 

22 

g| 

23 

S 

24 

86 

25 

86 

26 

27 

81 

28 

29 

91 

30 

31 
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MontUjf  dMuxrg*  of  Utah  Power  A  Light  Co.'t  taUraee  iMor  Logan,  Utah,  for  (he  year 

ending  Sept.  SO,  1916. 


Uontb. 


Diachwte  in  second-lMt. 


mudmnm.  lOnlmum.     Mean. 


Kun-oa 
(total  in 
aerft-Ieet). 


October 

NoTember ., 

December 

lumuy 

Febniary , 

■ardi. 

^:;::::::: 

Tons 

July 

Augost 

September 

The  year, 


93.5 

86.5 
77.2 
68.4 
717 
85. 5 
72.S 
40.7 

as.  7 

73.3 
87.6 
85. 9 


S,6M 
S,1S0 
4,780 
4,210 
4,180 
6,130 
4,340 
3,600 
1,710 
4,510 
5,3W 
6,110 


M 


13 


72.5 


«3,W0 


UraAS,  HTDX  PABK  A  SMrtRTtKLD  OAKAI.  ITXAB  LOOAH,  UTAH. 

Location.— In  NW.  i  NE.  J  see.  31,  T.  12  N.,  R.  2  E.,  at  concrete  rating  flume  about 
half  a  mile  below  head  of  canal,  1  mile  below  city  power  plant,  1  mile  above  plant 
of  Utah  Power  &  Light  Co.,  and  3)  miles  from  Logan,  Cache  County. 

Rbcorss  available. — Fragmentary  1904-1912.  Fairly  continuous  April  22,  1912, 
to  September  30, 1916. 

Gaob. — Stevens  continuous  water-etage  recorder  on  right  bank  near  lower  end  of 
rating  flume;  installed  Tune  6, 1913.  Records  April  22,  1912,  to  Maich  31, 1913, 
obtained  from  vertical  staff  gage  at  point  about  1}  miles  below  present  gage;  two 
wasteways  between  the  two  points.  Prior  to  April  22,  1912,  gages  were  main* 
tained  at  various  points.    Giage  inspected  by  G.  B.  Folkman. 

DiscBAROB  MBASDRKM ENT8. — Made  by  wading  or  from  a  foot  plank  at  the  flume. 

Channbl  AMD  CONTROL. — Rectangular  concrete  rating  flume.  Stage  of  zero  flow  after 
control  board  was  installed  in  April,  1915,  0.35  foot. 

ExTRSMBs  OF  DiscHAKQE. — Maximum  stage  during  year  from  wateiHstage  recorder, 
2.39  feet  at  12  p.  m.  July  20  (discharge,  111  second-feet);  minimum  stage  recorded, 
0.53  foot,  AprU  30  (discharge  2.6  second-feet);  minimum  discharge  probably  zero 
(while  canal  is  being  cleaned). 

1912-1916:  Maximum  stage  recorded,  2.46  feet  July  24,  1914  (discharge,  114 
second-feet). 

Winter  flow. — Recording  gage  usually  removed  during  winter.  A  small  flow  of 
water  is  maintained  for  domestic  use. 

Diversions. — None  above  the  gage. 

Reoulatidn. — Flow  regulated  by  headgatee  at  diversion  works. 

Accuracy. — Stage-discharge  relation  permanent;  record  discontinued  during  winter 
Rating  curve  well  defined  below  120  second-feet.  Operation  of  water«tage 
recorder  satisfactory.  DaUy  discharge  ascertained  by  applying  to  rating  table 
mean  daily  gage  height  determined  by  inspecting  recorder  graph.  Records 
excellent. 

Canal  diverts  water  from  Logan  River  in  the  NE.  i  NE.  J  sec.  31,  T.  12  N.,  R.  2  E., 
for  irrigation  and  domestic  use  in  the  territory  north  of  Logan.  The  water  is  not 
returned  to  the  river. 
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SURFACE  WATER  SUPPLY,  1S16,  PART  X. 


IHidtarge  meagurements  of  Logan,  Hyde  Park  &  Smithfield  canal  near  Logan,  Uuik, 
during  the  year  ending  Sept.  30,  1916. 


Date. 

Mmle  by- 

OMe 
bdght. 

Dls- 
cbaige. 

Date. 

Uadeby- 

be& 

Dto- 
cbaiiBai 

Oct.     8 

E.  A.  Portw 

Fut. 

0.93 

.71 

11.3 

Apr.  29 
Ji^  19 

Purton  and  DicUnson . . 
W.K.Dicldo»m 

0.S5 
2.35 

5«.* 

Not.  11 

110 

Daily  discharge,  in  second-feet,  of  Logan,  Hyde  Park  &  Smithfield  amal  near  Logan,  UuA, 
for  the  year  ending  Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

25 
25 
25 
2S 
23 

24 
24 
23 
23 
23 

23 
23 
22 
22 
22 

21 
25 
24 
23 
23 

23 
22 
22 
22 
22 

23 
22 
'  22 
22 
22 
21 

21 
21 
20 
20 
20 

20 

11 
3.7 
6.9 

12 

12 
12 
12 
12 
12 

12 
15 
15 
15 

15 

15 
U 
15 
15 
15 

14 
14 
14 
14 

15 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
10 
5.8 

5.8 
6.8 
7.5 
7.5 
7.5 

7.6 
7.5 
7.5 
7.5 
7.5 
7.6 

7.5 
7.6 
7.5 
7.6 
7.5 

7.5 
8.7 
8.7 
87 
8.7 

8.7 
8.7 
8.7 
87 
8.7 

8.7 
8.7 
9.3 
9.3 
9.3 

9.3 
87 
8.7 
8.7 
8.7 

&7 
87 
8.7 

tl 
8.7 

■■■"6.'4' 
6.4 

7.5 
8.7 
8.4 
3.4 
2.6 

8.1 
23 
28 
49 

51 

65 
80 
97 
100 
99 

98 
100 
102 

99 

92 

92 

91 
92 

88 
72 

72 
78 
8$ 
86 
72 

71 
69 
69 
68 
70 
70 

79 
80 
80 
83 
85 

86 
88 
86 
92 
95 

93 
92 
94 
97 

98 

99 
99 
97 
94 
93 

93 
96 

99 
96 
»t 

S3 
«3 

as 

»4 

102 

102 

102 
101 
101 
100 

99 
99 
106 
106 
106 

106 
105 
104 
106 

106 

106 
106 
lOO 
108 
108 

108 
107 
106 
106 
106 

106 
104 
UN 
IM 
103 

m 

106 
108 
108 
107 
107 

106 
106 
99 

87 
83 

82 

81 
84 
87 
87 

86 
SS 
76 
82 
88 

89 
92 

92 
78 
61 

61 
61 
61 
58 
49 
49 

49 

2 

49 

3 

80 

4 

62 

t 

48 

6 

48 

7 

44 

8 

40 

9 

40 

10 

40 

11 

40 

12 

40 

)3 

40 

14 .- 

40 

15 

40 

16 

40 

17 

40 

18 

40 

19 

40 

20 

40 

21 

40 

22 

40 

23 

30 

24 

30 

25 

38 

26 

38 

27 

88 

28 

38 

20 

88 

30 

88 

31 

Note.— No  record  kept  during  winter;  probably  a  small  flow  maintained  lor  domestic  uae. 

Monthly  ditcharge  of  Logan,  Hyde  Park  &  Smithfield  canal  near  Logan,  Utah,  for  tkt 

year  ending  Sept.  30, 1916. 


itoaOi. 

Discbaige  in  second-feet. 

RonHiff 
(total  in 
acre-ltet). 

pBiypfptitp . 

Ifean. 

October 

26 

21 

14 
9l3 
8.7 
102 
102 
109 
108 

80 

21 
3.7 
S.8 
7.6 
X6 
8.1 

76 

99 

49 

38 

23.0 
14.6 
11.2 
8.S5 
5.91 
76.2 
•2.0 
106 
84.0 
42.9 

*'i]S 

December ". 

689 

Jannary. 

S26 

April  Sii-30 

82.1 

^;?™:::::::;::;:;::::;:::::::::::::::::;:::::::::: 

4,C20 
5,470 
6.400 
6,160 

July     

September 

2,650 

Non. — No  reccnxla  kept  durizig  winter. 
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IiOOAH  VORTHEKT  CAHAI.  H2AS  X^QAK,  ITTAE. 

Location. — In  NW.  },  sec.  36,  T.  12  N.,  R.  1  E.,  at  upper  end  of  timber-lined  section 
about  800  feet  below  head  of  canal  and  2  miles  above  Logan,  Cache  County. 

Rkcobds  availablb. — June  6, 1913,  to  September  30, 1914;  May  13, 1916,  to  October. 
2, 1916.     Station  discontinued. 

Gaob. — Stevens  continuous  water-stage  recorder  on  right  bank  immediately  above 
lined  section  of  canal.    Inspected  by  employee  of  L(^|an  Northern  Canal  Co. 

Discharge  measuremknts.— Made  by  wading  or  from  footplank. 

Chankel  and  coNTROL.^Bed  at  gage  is  of  earth  and  grave);  immediately  below  is  a 
timber-lined  rectangular  section  which  contracts  the  width  very  slightly.  A 
low  control  board  has  been  installed  at  upper  end  of  this  section  maVing  stage  of 
zero  flow  0.45  foot. 

ExTBEMBS  OF  DI8CHAROE. — Maximum  stage  recorded  during  year,  2.52  feet,  May  22 
(discharge,  91  second-feet);  canal  dry  part  of  year. 

1913-1916:  Maximum  stage  recorded,  2.58  feet,  July  15,  1913  (dischaige,  103 
second-feet) ;  canal  dry  meet  of  nonirrigation  season. 

WiNTBE  FLOW. — No  record  kept  during  winter;  canal  is  usually  dry. 

DivBKBioNs. — Above  all  diversions. 

Reoui^tion. — Flow  regulated  by  head  gates  at  point  of  diversion. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  fairly  well  defined 
between  20  and  90  second-feet.  Operation  of  water-stage  recorder  satiabctory 
except  for  breaks  in  record  as  shown  in  footnote  to  table  of  dsdly  discharge.  Daily 
discharge  ascertained  by  applying  to  rating  table  the  mean  daily  gage  height 
determined  by  inspecting  recorder  graph,  except  for  days  when  there  was  consid- 
erable fluctuation  for  which  the  mean  of  hourly  discharge  was  used.  Records 
good. 

Canal  heads  in  right  bank  of  Logan  River  in  the  SW.  i  NW.  i  sec.  36,  about  350  feet 
below  the  State  dam.  The  water  is  used  prinuurily  for  irrigation  and  is  not  returned 
directly  to  the  river. 

Records  of  daily  and  monthly  discharge  for  October,  November,  and  December, 
1915,  published  in  Water-Supply  Paper  410,  should  be  disregarded. 

Discharge  meaiuremenU  of  Logan  Northern  eanal  near  Logan,   Utah,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

Vadeby— 

Cue 
bei^t. 

Dis- 
chugo. 

Date. 

Medeby— 

a 

Dia- 
chaise. 

Oct.     8 

E  A  Porter       

Fttt. 
0.94 
0.90 
1.06 
2.39 
1.62 
1.66 
1.62 
1.62 

23.1 
27.8 
84.0 
46.7 
48.9 
47.8 
46.9 

Sept.  11 
13 
13 
1« 
17 
19 
22 

I/.  W.  Jordan 

Fttt. 
1.62 
1.80 
1.61 
1.S9 
1.66 
l.M 
1.S8 

"^t. 

Nov.  11 

A.B.  Purt<» 

47.0 

Apr.  38 
July  » 
Sept.   7 

9 

A  B  Furtoh        

L.  W.Iocdan 

46.7 

W.E.DleUnsoii. 

\d,yf  ,Jt3tdMgi 

do 

A.  B.  Furton 

46.0 
44.8 

do 

A.  B.  Purtoo 

do 

L,  W,  JonSan 

44.6 
43.7 

10 

do 
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Daily  ditcharge,  in  Mcond/eet,  of  Logan  Norlhem  canal  tuar  Logan,  Utah,  for  the  period 
Oct.  1, 1915  to  Oct.  t,  1916. 


Day. 

Oct. 

Nov. 

D«c. 

Jan. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1....^ 

2 

20 
20 
20 
20 
30 

20 
20 
20 
20 
20 

20 

20 
20 
20 
20 

20 

20 
20 
20 
28 

56 
M 
56 

56 

41 
22 
22 
22 
18 
25 

25 
25 
25 
24 
24 

24 

26 
10 
30 
30 

26 

I 
30 
28 

32 
24 
24 
22 

6 

£ 

4 

4 

11 

12 

8 
S 

1 

5 

6 
6 
6 
6 
6 

6 
6 
6 
6 
12 

4 
« 
3 
3 
3 

1 
3 
3 
2 
2 

1 

2 
2 
3 
1 

10 

54 

60 
63 
64 
68 

67 
67 
74 
83 

m 

68 
68 
73 
78 
78 

78 
78 
80 
80 
80 

66 
54 
53 
53 
56 

66 
66 
66 
68 
75 

7« 
80 
80 
70 

78 

78 
80 
86 

87 
87 

85 
82 
22 

42 
82 
83 

84 
84 

84 
75 
71 

78 

•n 

77 
77 
74 
65 
66 
68 

67 
67 
16 

31 
63 
65 
66 
66 

67 
68 
67 
25 
17 

63 
34 

8' 

8 
3 
41 

6t 
64 

61 
63 
62 
62 

62 
63 
36 
60 

67 

60 
4» 

46 
46 
46 

46 
45 
45 
46 
46 

44 
43 
44 
44 
44 

43 
44 
44 

43 
43 

43 
43 
43 
43 

43 

44 

36 

S 

4 

6.. 

6 

7 

8 

4  -• 

52 

St 
33 

76 
76 
74 

76 

80 
84 
85 
88 

86 
M 
81 
64 
63 

53 
45 
44 
44 

46 
47 

» 

10 

11 

la 

IS 

1 
2 
3 

2 
2 

3 
3 
3 
3 

8 
14 
14 

14 
14 
14 

14 

u 

17 

18 

19 

21 

22 

34 

2S 

27 

2S 

2B 

as 

26 

SO 

1 
2 

31 

Note.— Uean  discbarge  Apr.  10-38  estimated  15  aeoood-Ieet,  as  recording  gage  olook  stopped.    No  flow 
Deo.  23-29,  Jan.  6-15,  Jan.  ^to  Apr.  12,  Uay  2-8,  July  14-16,  Aug.  4-5,  and  Aug.  IS-2I. 

MoTithly  ditcharge  of  Logan  Northern  earuA  near  Logan,  Utah,  far  the  year  ending  Sept.  30, 

1916. 


Uonth. 

Discharge  In  seeoad-feet. 

Run.off 
(total  in 
•ore-tMt). 

Maximum. 

Minimum. 

Mean. 

October 

56 
32 
12 
2 
0 
0 

IS 
4 
0 
0 

% 
0 

5§ 
0 
0 

36 

27.0 
18.5 

3.33 
.774 

0 

0 

9.33 
46.9 
63.3 
70.6 
38.7 
47.1 

1,660 

.1,100 

109 

Norember 

December. 

January 

47.  • 

Febnuury 

0 

March 

0 

April 

6S5 

May!.""::;:::::;::::::::::::;::::.":::::: :::;;;: 

to 

82 
87 
69 
67 

3.880 

June ....             .  ... 

4,060 
4,340 
3,380 
3,800 

July 

August 

to 

0 

27.6 

20,000 
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BLACXBIOTK  VOBZ  ABOVX  UTAH  FOWXS  4fe  UOHT  CO.'B  J>A1I,  HBAS  HTSVII,  TTTAK. 

Location. — In  NE.  J  sec.  8,  T.  10  N.,  R.  2  B.,  1  niile  above  diversion  dam,  3i  miles 
above  power  plant  of  Utah  Power  k  Light  Co.,  6  miles  east  of  Hyrum,  Cache 
County. 

Drainaos  area. — ^About  260  square  miles  (measured  on  topographic  maps  and  map 
of  Cache  National  Forest). 

Records  ATAnABLi.— July  19,  1900,  to  December  31,  1902;  November  28,  1913,  to 
September  30,  1916. 

Gaob. — Stevens  eontinnons  water-stage  recorder  on  left  bank  600  feet  above  wagon 
bridge  and  neatly  a  mile  above  dam;  installed  November  28,  1913.  Gage  at  old 
tollgate  in  mouth  of  canyon  about  3}  miles  downstream  was  used  July  19,  1900, 
to  December  31,  1902.  Flow  approximately  the  same  at  both  points.  Gage 
inspected  by  employee  of  Utah  Power  &  Light  Co. 

IhscHAROB  MSASURBHBMTB. — ^Made  by  wading  about  three-eighths  mile  above  gage, 
or  from  cable  a  quarter  of  a  mUe  above  gage.  Conditions  at  wading  section  good; 
at  cable  poor,  especially  at  high  stages. 

Channbl  and  control.— Bed  rough  but  birly  permanent;  one  channel  at  all  stages. 

EzTREKES  OF  DxscHAROB. — 1913-1916:  Maximum  stage  recorded,  4.65  feet  at  4  a.  m. 
April  28,  1916  (discharge,  1,020  second  feet);  minimum  stage,  0.85  foot  at  6  a.  m. 
February  6,  1916  (discharge,  estimated  frran  an  extension  of  rating  Vurve,  22 
second-feet). 

Ice. — Stage-dischaige  relation  affected  by  ice  for  short  periods. 

DiTERsioNS. — Above  all  important  diversioos. 

Rbg-diiAtioii. — None. 

Accuracy. — Stage-dischaige  relaticm  practically  permanent;  affected  by  ice  Decem- 
ber 19,  20,  and  22-81,  January  I,  2, 17,  18,  21,  22,  28,  and  29.  Rating  curve  well 
defined  between  60  and  300  second-feet  and  fairly  well  above  that.  Operation 
of  water-stage  recorder  satis&ctory  except  that  inlet  pipe  is  believed  to  have ' 
been  partly  clogged  from  July  19  to  September  30.  Daily  discharge  ascertained 
by  applying  mean  daily  gage  height  to  rating  table  except  for  ice-aSected  periods, 
for  which  dischaige  was  etimated,  and  July  19  to  September  30,  when  dischaige 
was  obtained  from  comparison  with  record  of  flow  at  stations  on  Hyrum  canal  and 
Blacksmith  Fork  below  Hyrum  canal.  See  footnote  to  daily  discharge  table. 
Records  fair. 

Diteharge  meaiwremenU  of  Bladctmith  Fork  above  Utah  Power  &  Light  Co.'*  dam,  near 
Hfrwn,  Utah,  during  the  year  ending  Sept.  SO,  1916. 


Date. 

Kadeby- 

Oace 
hSVU. 

DtS- 
cbacte. 

Date. 

Hade  by— 

Oage 
height. 

Dto. 
chaige. 

Oct.     9 
Jan.    13 

E.  A.Portar 

Stonera  end  Santord . . . 

1.37 
1.28 
2.17 
2.  IS 

Sec.^. 

W 

313 
30t 

Apr.  28 
Kay  10 
June  13 
July  18 

Purton  and  Dickinson. 
L.  C.  Monson... 

Ttet. 
4.14 
t.27 
2.  IB 
1.91 

513 

Uar.  37 

do 

230 

30 

A.  B.  Purton 

W.E.  Dickinson 

153 

a  T7tah  Power  &  Light  Co.  enginaar. 
NoTK.— Oage  heights  ooRactad  to  true  datom. 
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Daily  daeharge,  in  $eeond-feel,  of  Blacksmith  Fork  above  Utah  Power  &  Light  X^o.^s  dean, 
near  Hyrum,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Hat. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
SI 
81 
81 

81 
81 
81 
81 
80 
81 
81 
80 
80 
81 
81 

81 
81 
81 
81 
81 

81 
83 
•81 
81 
83 

81 
80 
78 
78 
80 

80 
78 
78 
78 
78 

80 
78 
80 
78 
80 

78 
78 
84 
81 
80 

77 
78 
76 
74 
74 

73 
74 
74 
74 
74 

74 
74 
74 

74 
74 

74 
74 
73 
70 
70 

73 

66 
68 
70 
70 
70 

67 
67 
67 
73 
70 

69 
87 
60 
60 
70 

70 
65 
65 
71 
70 

65 
66 
71 
71 
71 

70 
70 
69 
68 
66 
66 

66 
67 
«9 
67 
69 

67 
77 
76 
73 
71 

70 
60 
67 
70 
60 

69 
70 
70 
71 
76 

78 
80 
80 
81 
83 

86 
87 
86 
84 

83 
83 

87 

86 
83 
81 
86 
104 

118 
132 
148 
140 
134 

138 
161 
181 
221 
269 

467 
317 
312 
274 
228 

214 
228 
261 
236 
311 
204 

314 
250 
2S0 
361 
366 

240 
226 
236 
266 
328 

452 
498 
407 
893 
467 

513 
560 
622 
513 
407 

378 
392 
437 
S44 
638 

750 
800 
900 
800 
632 

528 
513 
498 
528 
606 

606 
622 
560 

644 

498 

437 
393 
348 
320 
301 

287 
282 
379 
282 
294, 

284 
284 
376 
371 
2S8 

246 
238 
230 
228 
233 
238 

236 
230 
221 
223 
226 
226 
231 
214 
206 
206 

306 
199 
196 
190 
188 

ISO 
181 
179 
179 
181 

186 

ue 

179 
174 
172 

170 
170 
166 
186 
163 

161 
161 
159 
159 
159 

157 
157 
157 
163 
153 

151 
148 
148 
148 
151 

151 
161 
151 

a 

3 

i 

5 

S 

7 

8 

9 

10 

11 

13 

13 

110 

14 

IM 

15 

16 

17 

18 

10 

2o:::::::::::::: 

133 

n 

22 

' 

23 



34 • 

2S 

' 

2B 

1 

27 

28 

20 

1 

30 

31 

i 

' 

Note.— Mean  dbtcbaree  estimated  on  aoooantof  ice,  Dec.  32-31, 65  saoond-feet.    Inlet  pip  

July  19  to  Sept.  30,  and  mean  dLscharse  estimated  as  tollon-s:  July  19-25,  150  seoond-Ieet;  July  36-31,  148 
Mcond-feet;  Aug.  1-9, 142  second-leet;  Aug.  10-14, 135  second-fecit:  Aug.  15-19,  130  second-feet;  Aug  ^-27, 
113  seoond-leet;  Aug.  38  to  Sept.  12  and  Sept.  16^  125  seoond-fest. 

Monthly  discharge  of  Blacksmith  Fork  above  Utah  Power  6c  Light  Co.'t  dam,  near  1^/rum, 
Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  seoond-feet. 


MaxJTTinTn.   Iflnimum.     Uean. 


tUmroB 

(totalin 

tcre-teet). 


October 

November.. 
December.. 
January.... 
February.. 

March. 

.\j)rn 

May 

June 

July 

August 

September. 


81 

84 

77 

73 

87 

467 

900 

623 

336 

161 


65 

66 

77 

214 

333 


80.0 
71.0 
68.5 
74.0 

17« 

454 

S71 

194 

153 

139 

124 


4,970 
4,7SI> 
4,370 
4,210 
4,260 
10,800 
27,000 
22,800 
11.500 
9,350 

7,isa 

7,380 


Tiieyear. 


900 


165 


119,000 


BI^ACKSKITH  FORK  AT  VTAE  POWXK  ft  LIOET  OO.'B  PLAITT  BEAR  HTHITIi,  TTTAH. 

Location.— In  see.  11,  T.  10  N.,  R.  1  E.,  immediately  above  wagon  bridge,  300  feet 

above  confluence  of  Utah  Power  &  Light  Co.'b  tailtace  with  main  atream,  2| 

milee  eaat  of  Hyrum,  Cache  County. 
Drainage  area. — Not  measured. 

Records  atailablb.— April  15, 1914,  to  September  30, 1916. 
Gaoe. — Stevens  continuous  water-etage  recorder  on  right  bank;  inspected  by  Joaefdi 

Applcyard. 
DiscHAROB  MBABUREMENTS. — Made  by  wading  or  from  cable  at  gage. 
Channel  and  control. — Bed  composed  of  gravel  overgrown  with  aquatic  plants. 

Concrete  cut-off  wall  about  10  feet  below  gage  forms  control. 
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Extremes  or  discharob. — 1914-1916:  Maximum  stage,  from  water«tage  recorder, 
6.85  feet  at  7  a.  m.,  April  28,  1916  (dischaige,  852  second-feet);  tninimiiTn  stage, 
3.77  feet  October  1  and  2, 1915  (discharge,  8  second-feet). 

IcK. — Stage-discharge  relation  not  afiected  by  ice,  as  low-water  flow  is  maintained 
by  springs  a  short  distance  above  gage. 

Diversions. — Water  diverted  for  power  development  by  Utah  Power  &  light  Co. 
2)  miles  above  station  is  returned  to  river  300  feet  below  it.  During  periods  of 
low  water  entire  flow  is  diverted  and  records  obtained  at  gage  represent  inflow 
from  springs  between  diversion  dam  and  gage.  The  Hyrum  power  canal  diverts 
300  feet  below  gage  at  the  moutli  of  the  Utah  Power  &  Light  Co.  tailrace.  Station 
is  above  all  diversions  for  irrigation. 

Regulation. — See  diversions. 

AocDRACT. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  except  for  extreme  low  stages.  Operation  of  water- 
stage  recorder  satisfactory  except  for  short  breaks  in  record  as  shown  in  footnote 
to  table  of  daily  dischaige.  Daily  dischaige  determined  by  applying  to  rating 
table  the  mean  daily  gage  height  determined  by  inspecting  recorder  graph. 
Records  excellent  for  high  stages  and  good  for  low  stages. 


Diteharge  meaturementt  qf  Bladctmilh  Fori  at  Utah  Power  &  Light  Co.'$  plant  near 
Hyrum,  Utah,  during  the  year  ending  Sept.  SO,  1916. 


•DMt. 

Ibdeby- 

GaKe 
Height. 

Dis- 
chaige. 

Date. 

Madeby- 

Oixe 
height. 

Dis- 
charge. 

Oct.     » 
Jnn.    12 

E.  A.  Porter 

Stoner  and  Suiotd 

Tat. 
3.78 
S.S3 
4.75 

>8.I 
138 

Apr.  28 
July  18 

W.  E.  DteUnaom. 

do 

4.08 

Btc-lt. 
«73 
3L3 

Mar.  ao 

■  Estimated.  200  teet  below  station. 


*  Ueasmed  75  ieet  above  station. 


DaQy  diaeharge,  in  teoonMett,  of  Blaektmith  Fork  at  Utah  Power  dc  Light  Co.'t  plant 
near  Hyrum,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct 

Nov. 

Deo. 

Ian. 

Feb. 

Har. 

Apr. 

May. 

lane. 

July. 

Aug. 

Sept. 

1 

M 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 

11 

11 
11 
11 

11 

10 
10 
10 
10 

10 
10 
10 
10 
10 

11 
n 
11 

14 
14 

14 

IS 
15 
15 
15 
15 

16 
15 
15 
15 
15 

IS 
18 
15 
15 
15 

15 
15 
IS 
U 
15 

15 
16 
U 
16 
16 

16 
16 
16 
16 
16 

17 
17 
17 
17 

16 
IS 
IS 
14 
14 

14 
14 

14 
14 
15 

16 
29 
53 
58 
56 

62 
84 
108 
143 
176 
403 
307 
286 
216 
162 

145 

153 
185 
167 
141 
132 

133 
171 
171 
180 
187 

160 
145 
153 
180 
226 

348 
398 
292 
272 
332 

371 
402 
460 
381 
208 

281 
304 
332 
430 
518 

626 
606 

754 
670 
4S2 

381 
348 
345 
378 
412 

416 
445 

381 
367 
832 

804 

361 
223 
190 
182 

160 
163 
156 
164 
162 

160 
167 
163 
164 
168 

14» 
145 

136 
132 
138 
145 

143 

136 
126 
122 
123 

122 
118 
114 
112 
108 

103 
95 
91 
82 
80 

75 
72 
66 
83 
64 

80 
60 
63 
58 
S6 

56 

58 

40 
60 
48 

43 
43 
88 
88 
88 

37 
36 
35 
34 
S3 

S3 

33 
33 
S3 

31 

30 
30 
31 
28 
28 

37 
23 
25 
26 
2S 

26 
34 
25 
25 
23 
28 

23 
22 
21 
31 
28 

24 
21 
20 
20 
30 

18 
18 
17 
16 
IS 

14 

13 
13 
13 
13 

21 
14 
13 
U 
IS 

13 
11 
11 
11 
10 
10 

3 

3 

4 

5 

6 

7 

8 

10 

9 

10 

10 

10 

11 

10 

12 

10 

13 

14 

14 

IS 

15 

It 

16 

11 

17         ". 

11 

18 

10 

19 

10 

20 

10 

21 

10 

22 

11 

23 

11 

24 

11 

25 

11 

38 

11 

27 

11 

28 

11 

20 

11 

30 

11 

31 

NoTCv— DallT  discharge  Interpolated  when  water-stage  recorder  was  not  operating  satlsbetorlly  Dee. 
4-11, 21-25,  Feb.  8-13,  and  Aug.  14-16. 
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Monthly  diteharge  of  Blaektmith  Fork  al  Utah  Potcer  Je  Light  Co.'*  pUmt  near  Hyrvm, 
Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


DL«charge  in  second-feet. 


Maximiun.   ICninuun. 


Run-off 
(total  in 


October 

Norember 

December 

Jantury 

FebniaiT 

March. 

AprlL 

May 

June 

July 

Aagiut 

September 

The  year 


10 

10 

10 

15 

17 

402 

754 

44S 

143 

43 

26 

14 


8 

10 

9 

10 

IS 

14 

U2 

132 

48 

23 

10 

10 


9.  IS 

lao 

9.71 
11.5 
1&.C 

104 

344 

240 
86.5 
10.8 
16.4 

ia8 


SC3 

595 

597 

707 

897 

6,400 

20.500 

14.800 

5,U0 

1.8H 

1,010 

043 


754 


7S.9 


53,1 


BLACKSMITH  FOKK  BEIX>W  TTTAH  POWES  Se  UGHT  CO.'S  FIAVT  BXAS  HTBtni. 

VTAH. 

LocATiov.— In  gee.  2,  T.  10  N.,  R.  2  E.,  600  or  700  feet  below  heading  of  Hynim  power 
canal  and  mouth  of  Utah  Power  &  Light  Co.'s  tailrace,  and  about  2J  miles  east 
of  Hyrum,  Cache  County. 

Draikaok  area. — Not  measured. 

Records  available.— July  19,  1900,  to  December  31, 1902;  May  16,  1904,  to  Decem- 
ber 31, 1910;  April  15,  1914,  to  September  30,  1§16. 

Gage. — Stevens  continuous  water-stage  recorder  on  right  bank,  installed  April  15, 
1915.  Gage  used  1904-1910  was  vertical  staff  about  300  feet  above  present  rite 
and  at  different  datum.    Gage  inspected  by  Joseph  Appleyard. 

DiscHAROE  measurements. — Made  by  wading  at  various  sections  or  from  cable 
about  100  feet  below  gage.  Conditions  for  measuring  poor  and  there  are  many 
springs  along  this  section  of  the  river. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders;  steep.  Banks  low 
and  covered  with  willows,  but  probably  not  overflowed  except  during  extraor- 
dinary floods.  Concrete  wall  about  10  feet  below  gage  acts  as  control.  Stage  of 
zeaco  flow  4.4  feet  until  control  wall  was  undermined  during  the  spring,  altering 
the  stage-dischaige  relation. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  7.58  feet  at  7  a.  m. 
April  28  (discharge,  921  second-feet);  minimum  stage,  4.49  feet  October  15  and 
16  (dischaa^e,  2  second-feet). 

1904-1910  and  1914-1916:  Maximum  stage  recorded,  6.8  feet  April  16,  1907 
(dischaiige,  1,810  second-feet);  minimum  stage,  4.49  feet  October  15  and  16,  1915 
(discharge  2  second-feet).    New  datum  in  1915.    See  "Gage." 

Ice. — Stage-discharge  relation  not  usually  affected  by  ice,  on  account  of  springs  in 
the  vicinity. 

Diversions. — ^Water  diverted  above  station  by  Hyrum  power  canal  is  returned  to 
river  about  a  quarter  of  a  mile  downstream.  The  Utah  Power  4  Light  Co.  diverts 
about  2}  miles  upstream,  but  the  tailrace  of  this  plant  enters  just  above  head  of 
Hyrum  canal. 

Reqttlation. — Flow  at  gage  affected  by  operation  of  the  two  plants. 

Accuracy. — Stage-discharge  relation  not  permanent,  as  cut-off  wall  forming  control 
was  undermined.  Two  rating  curves,  fairly  well  defined  except  for  stages  below 
20  second-feet,  used,  respectively,  October  1  to  April  27,  and  April  28  to  Septem- 
ber 30.  Stage  of  zero  flow  definitely  fixed  until  the  high  water  in  April.  Opera- 
tion of  water-stage  recorder  good.  Daily  discharge  determined  by  applying  to 
rating  tables  mean  daily  gage  height  obtained  by  inspecting  recording  gag:c  graph. 
Records  good. 
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Discharge  metmurements  of  Blachmilh  Fork  below  Utah  Power  <t  Light  Co.'$  plant  near 
Ilyrum,  Utah,  during  the  year  ended  Sept.  SO,  1916. 


Date. 

Made  by- 

heiiht. 

Dis- 
charge. 

Date. 

Made  by- 

Oace 
hei^it. 

Dis- 
cbarge. 

Oct.     9 

E.  A.Porter 

JVrt. 
4.M 
4.71 
6.04 

Sec-ft. 
2.8 
12.6 
206 

Apr.  28 
Jifly  18 

DioUnson  and  Purton . 
W.  E.  DUskiiuaa 

Feet. 
7.J8 
£.31 

Sec.-ft. 
798 

Jan.    12 
Uar.  30 

Stoner  and  Sanford 

A.  B.  Purtoo 

88 

Daily  discharge,  in  gecond^eet,  of  Blaekmith  Fork  below   Utah  Power  &  Light  Co.'i 
plant  near  Hyrum.,  Utah,  Jar  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

252 
252 
238 
238 
238 

238 
226 
226 
213 
213 

213 
202 
2U 

202 
202 

202 
190 
180 
190 
190 

190 
190 
190 
180 
180 

169 
189 
160 
160 
160 

July. 

Aug. 

Sept. 

1 

10 
10 
10 
10 
10 

10 
10 
10 
6 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
3 

4 
4 
4 

4 
4 
4 
4 
3 
3 

3 

3 

U 
12 
13 
13 
14 

11 
S 
8 

14 

13 

10 
10 
13 
6 
3 

3 
3 
3 
3 
3 
3 

3 
3 

10 

43 
S2 

34 
89 
89 
S3 
64 

64 
61 
60 
62 
62 

62 
62 

65 

65 
67 

67 
70 
70 
70 
70 

76 
77 
76 
73 

73 
71 
71 

73 
83 

84 
81 
80 
83 
86 

86 
92 

lis 

124 
115 

124 
143 
164 

199 
268 

481 
35S 

366 

301 
239 

212 
225 
368 
239 
225 
199 

212 
2S3 
253 
253 
206 

239 
225 

225 

288 
336 

481 
554 
458 

436 
529 

554 
607 
634 
529 
415 

374 
394 
436 
529 
634 

748 
778 
840 
810 
640 

663 
538 
638 

563 
614 

614 
640 

588 
588 
538 

490 
445 

404 

365 
847 

329 
312 
312 
312 
312 

312 
312 
206 
296 
281 

266 
252 
238 
238 
252 
252 

150 
150 
ISO 
150 
ISO 

ISO 
ISO 
150 
150 
141 

141 
141 
141 
141 
116 

90 
88 
90 
87 
87 

86 
83 
83 
83 
83 

83 
82 

82 
82 
81 
80 

79 
79 
79 
80 
83 

82 
80 
75 
70 
69 

68 
68 
69 
67 
66 

66 
66 
66 
65 
60 

51 
49 
49 

48 
48 

48 
SO 
45 
45 
45 
45 

45 

2 

45 

3 

45 

4 

4S 

5 

45 

e 

44 

7  

45 

8 

44 

9 

43 

10 

43 

11 

43 

12 

43 

13 

34 

14 

38 

IS 

40 

16 

43 

17     . 

44 

18 

43 

19 

42 

20 

41 

21 

41 

22 

40 

23 

42 

24.. 

40 

25 

40 

26        

40 

27 

30 

28 

39 

29 

38 

30 

38 

ifonthly  discharge  of  Blacksmith  Fork  below   Utah  Power  &  Light  Co.'s  plant  near 
Hyrum,  Utah, /or  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feof . 

Rnn-olf 
(total  in 
acTP-fcet). 

Maximum. 

Minimum. 

Mean. 

10 

5 

5 

U 

77 

481 

810 

640 

2o2 

150 

83 

4S 

2 

3 

3 

3 

3 

71 

212 

238 

11)0 

80 

45 

34 

4.71 
3.47 
3.61 
7.71 
55.1 
171 
464 
400 
2U2 
114 
63.2 
41   7 

290 

206 

December 

222 

474 

FebruMy 

3  170 

}4fLTf*h 

10  .'KM) 

April 

27.600 

May..  . ...:  .       : 

24,000 

12,000 

July 

7,010 

3,890 

September 

2,480 

840 

2         127 

92,400 
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SURFACE  WATER  SUPPLY,  1&16,  PART  X. 
KTXTJK  OITT  POWXK  OAKAI.  HXAB  HTSTJK,  TTTAB. 


Location.— In  sec.  2,  T.  10  N.,  B.  1  E.,  300  feet  below  head  of  canal,  which  diverts 

immediately  below  confluoice  of  Utah  Power  &  Light  Co.'s  tailrace  with  river, 

2}  milee  east  of  Hyram,  Cache  County. 
Rbcords  available.— 1904  to  1910  and  April  15, 1914,  to  September  30, 1916.    Rec- 

orda  from  1904  to  1910  were  published  under  head  "Blacksmith  Fork  (or  Hyrum) 

power-plant  race  near  Hyrum,  Utah." 
Gaob. — Stevens  continuous  watei-stage  recorder  on  right  bank  immediately  below 

footbridge;  inspected  by  Joseph  Appleyard.    Gage  used  1904-1910  was  vertical 

staff  at  about  same  site  but  different  datum. 
Discharge  meaburemznts. — l^&de  from  footbridge  or  by  wading. 
Channel  and  control.' — Bed  composed  of  earth  and  gravel.    Right  bank  covered 

with  willows.    Control  not  clearly  defined. 
ExTBEMBB  OP  DISCBARGE. — Maximum  stage  recwded  during  year,  6.17  feet  September 

30  (discharge,  96  second-feet);  canal  dry  at  times  during  year. 
1904-1910,  1914-1916:  Maximum  stage  recorded,  6.5  feet  April  3,  1915  (dis- 

chaige,  128  second-feet);  canal  dry  at  times  during  1916. 
Ice. — Stage-discharge  relation  not  seriously  affected  by  ice;  open  water  rating  curve 

applicable  throughout  the  winter. 
DrvERSioNS.r-None. 

Regulation. — Flow  regulated  by  gates  at  head  of  canal. 
AccURACT. — Stage-discharge  relation  permanent;  affected  May  8  to  July  14  by  check 

dam  used  for  irrigation.    Bating  curve  well  defined  for  normal  flow  of  canal  but 

poorly  defined  for  extremely  low  stages.    Operation  of  water-stage  rec<»der 

satisfactory.    Daily  discharge  ascertained  by  applying  to  rating  table  the  mean 

daily  gage  height  obtained  by  inspecting  recorder  graph  or  by  averaging  hourly 

discharge  for  days  when  stage  fluctuated  considerably.    Records  for  high  stages 

good. 

Canal  diverts  water  from  left  side  of  Blacksmith  Fork  in  sec.  2,  T.  10  N.,  R.  1  E., 
immediately  below  tailrace  of  Utah  Power  &  Light  Co.  Watw  used  for  power  develop- 
ment at  Hyrum  city  power  plant  and  returned  to  the  river. 

JHsdutrge  measurementi  o/Syrum  n^  power  eanal  near  Eyrum,  Utah,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

Uad«by- 

Oaee 

Dl». 
diarge. 

Date. 

Hade  \>j— 

^t. 

Dis- 
charge. 

Oct.    > 

E.A.Portw 

StooerudSontord.... 
A.  B.  PurtOD. 

Fttt. 
JS.t6 
S.«l 
8.93 

3.8 

Apr.  28 
ItQy  18 

4.42 
S.M 

*"f-. 

Dec.    1 
Mar.  30 

W.  £.  DIcUdmo. 

79 
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Dal^f  ditdmrge,  in  leeond-feet,  of  Hyrum  City  power  canal  near  Byrum,  Utah,  for  the 

year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

D«c. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

I 

68 
«8 
71 
70 

70 
70 
73 
7» 
80 

80 
M) 
80 
80 
80 

80 
80 
80 
80 
7» 

77 
79 
80 
80 
7« 

77 
78 
78 
74 
78 
75 

7« 
7S 
76 
76 
.77 

78 
79 
78 
77 
83 

76 
77 
76 
73 
76 

78 
74 
74 
74 
76 

76 
77 
74 
76 
74 

74 
70 
73 
46 

«5 

64 
66 
60 
69 
69 

70 
70 
70 
69 
69 

68 
71 
69 
69 
69 

66 
71 

■  t 
64 

68 
68 
72 
69 
68 

70 
SS 

63 
68 

to 

42 

SI 
77 
66 
72 
67 

6S 
61 
49 
64 
S4 

13 
£2 
M 
S5 

K 

K 
49 
M 
M 
SS 

53 
64 
£6 
66 
70 

70 
43 
65 
63 
45 
45 

64 
48 
40 
20 
31 

31 
31 
S3 
13 

3 

8 

8 
8 
10 
10 
10 

10 
10 

74 
75 
75 
74 
74 

73 
71 
77 
84 
81 

78 
74 
75 
72 
74 

74 
74 
74 
74 
74 

76 
79 
76 
76 
77 

76 
76 
93 
92 
94 
«3 

94 

I 

93 

3 -.. 

02 

4  

90 

5 

92 

6 

90 

7 

02 

8 

90 

t 

90 

10 

93 

11  

93 

12 

94 

B 

86 

14 

90 

15 

40 

80 
77 
74 
78 
80 

80 
80 
79 
79 
78 

78 
78 
78 
78 
78 
74 

93 

It .^ 

94 

17 

94 

IS 

94 

93 

3D 

9t 

a 

92 

92 

B 

93 

1 
• 

8 
8 
8 
8 
8 

93 

B 

93 

jg ;... 

93 

93 

S 

1 
2 
3 
3 

93 

94 

30 

96 

NoTB.— Discharge  Interpolated  Oct.  8  and  14.  No  flow  Feb.  10  to  Mar.  27  and  April  12  to  23.  May  8 
to  July  14,  a  cbeok  dam  acroas  canal  tor  Irrigatlco,  "a  small  irrigating  sticam  in  the  canal  for  part  of  the 
time.*' 

Monthly  discharge  of  Hyrum  City  power  canal  near  Hyrum,  Utah,  for  the  year  ending 

Sept.  30,  1916. 


Month. 


Discharge  in  second-feet. 


TijfftTifnffTn    mtijmntn       Meazu 


Run-off 
<totalln 
•cre-itet). 


October. . . 
November, 
Deuembv. 
January... 
Febniaiy. 
March..... 

AjHll. 

May  1-7... 
July  15-31. 
August.... 
Beptember 


76.4 

76.3 

64.3 

40.3 

12.0 

.290 
3.70 
9.43 

74.1 

78.0 

92.3 


4,700 

4,480 

4,080 

3,710 

690 

18 

230 

UI 

2,560 

4,800 

5,490 
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SUBFACB  WATER  SUPPLY,  1916,  PAKT  X. 


WEST  SEDE  CASAI.  BZAK  COLUHSTOH,  UTAH. 

Location.— In  NW.  i  sec.  34,  T.  13  N.,  R.  2  W.,  at  Wheelon  siding  on  Oregon  Short 
Line  Railroad,  about  600  feet  below  penstock  of  Utah  Power  &  Light  Co.,  Wheelon 
plant,  1,000  feet  northwest  of  gaging  station  on  Bear  Riv«r  and  4  miles  north  of 
Collinston,  Boxelder  County. 

Records  available. — ^June  1, 1912,  to  September  30, 1916. 

Gaob. — Fries  water-stage  recorder  on  left  bank  installed  May  22,  1914,  at  same  site 
and  datum  as  inclined  gage  used  prior  to  that  time.  Gage  inspected  by  H.  G. 
Stone. 

DiscHAROB  MBA8URBMBNT8. — Made  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  ot  earth  and  gravel.  Banks  steep  ani 
clean.  Control  not  well  defined;  stage-discharge  relation  probably  aSected  by 
vegetal  growth  and  slight  silt  deposit. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  7.4  feet  August  30 
(discharge,  632  second-feet);  canal  dry  at  various  times. 

1912-1916:  Maximum  stage  recorded,  7.86  feet  July  1,  1912  (discharge,  563 
second-feet);  canal  dry  at  various  times  in  1913, 1915,  and  1916. 

Ice. — Stage-discharge  relation  seriously  affected  at  times  by  ice. 

Diversions. — Water  is  taken  out  of  canal,  about  600  feet  above  gage,  for  the  power 
plant,  and,  if  necessary,  water  can  also  be  siphoned  across  the  river  to  Hammond 
ditch. 

Beoulation. — Flow  can  be  regulated  at  headgates  and  also  at  fore  bay  of  power  plant. 

Accuracy. — Stage-discharge  relation  not  permanent;  changed  by  cleaning  of  canal 
and  later  by  silting  and  vegetal  growth.  Rating  curves  fairly  well  defined  he- 
tween  0  and  500  second-feet.  Water-stage  recorder  operated  satirfactorily  except 
for  short  periods  when  staff  gage  readings  were  secured.  Recorder  not  in  operation 
from  December  23  to  May  10.  Daily  discharge  determined  by  applying  mean 
daily  gage  height  to  rating  tables.  Records  good  except  during  winter,  for  which 
they  are  poor. 

Cooperation. — Record  of  mean  daily  gage  height  and  part  (A  discharge  measurements 
furnished  by  Utah  Power  &  Light  Co. 
Canal  diverts  water  from  w«8t  side  of  Bear  River  in  the  SW.  i  sec.  23,  T.  13  N., 

R.  2  W.,  by  means  of  a  low  diversion  dam.    Part  of  the  water  is  used  through  the 

Wheelon  plant  of  the  Utah  Power  &  Light  Co.  about  1)  miles  below;  the  rest  of 

that  which  passes  the  gaging  station  is  used  for  irrigation  on  west  side  of  river.     When 

cleaning  or  repairing  Hammond  canal  in  the  canyon  water  can  be  siphoned  across  the 

river  at  the  power  plant  from  West  Side  canal. 

Ditcharge  measwremenU  of  West  Side  canal  near  Collinston,  Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

Gage 
height. 

Dis- 
cbarge. 

Date. 

Made  by- 

Gage 
hei^t. 

Dis- 
charge. 

Tan.    13 

L.  C.  Honson* 

do 

net. 
1.28 
S.9S 

Sec-fl. 
36.3 
HI 

Jane  18 
July  17 

Fe«t. 
7.00 
7.iO 

8te.-ft. 
478 

liar  11 

W.  E.  Diekinsoo. 

SOS 

a  Engineer,  Utah  Power  &  Light  Co. 
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Daily  dMtarge,  in  leexmd-feel,  of  We$t  Side  canal  near  CoUiniton,  Utah,  for  the  year 

ending  Sept.  SO,  191$.  , 


Day. 

Oct. 

Nov. 

Deo. 

Feb. 

Mar. 

Apr. 

May. 

Jmu. 

July. 

Aag. 

8«pt. 

1 

168 
148 
MO 
134 
148 

144 
139 
140 
144 

13< 

138 
144 
144 
13< 
135 

lU 
W 

103 
IS 
M 
W 
82 
M 
83 

«e 

8S 

85 
85 
87 
87 
88 

86 
86 
80 
73 
7t 

6« 
68 
70 

a 

92 

6» 
78 
62 
60 
64 

60 
50 

299 
418 
355 
367 
407 

430 
443 
473 
472 
477 

464 
466 

47« 
470 

467 

478 
382 
493 

508 
610 

428 
354 
886 

428 

428 

428 
428 

454 
460 
606 

493 
503 
512 
506 
513 

512 
503 
508 

503 
506 

49» 

519 
508 
508 
464 

4C7 
493 
493 
482 
468 

486 
490 
493 

494 
496 

524 
522 
516 
600 
498 
507 

612 
611 

507 
607 
508 

499 

•  503 

499 

603 
486 

496 
496 
493 
484 

482 

480 
474 
484 
401 
485 

486 
464 
467 
469 
493 

612 
628 
625 
616 
632 
519 

49» 

S    

478 

3 

447 

4    

444 

S 

....... 

37 

64 

105 
IB 
111 
140 

140 
156 
178 
IM 
210 

S4 
163 
353 
374 
304 

404 
324 
411 
280 
162 

122 
253 
320 
221 
290 
280 

44» 

6  

454 

7 

469 

8  

W 

33 

482 

S 

473 

10 

459 

11 

461 

12 ,. 

31 
15 
6 

451 

13 

428 

14 

418 

15 

417 

U 

37 
37 
15 
23 
23 

394 

4 
7 
7 
7 

7 
6 
6 

• 
6 

6 
6 
6 
6 

390 

IS 

373 

34S 

30 

300 

M 

336 

306 

8 

306 

271 

25 

233 

2t 

236 

212 

28...^ 

234 

240 

30 

340 

NoTC.— Uean  discharge  estimated,  as  (oUovrj,  as  staeeKllscharge  relation  is  believed  to  have  been  affected 
bv  loe;  Kov.  18  to  Dee.  7,  46  seeoud-leet;  Dee.  10  to  Feb.  11, 36  second-teet.  No  fiov  in  canal  Feb.  15-16, 
Uar.  15  to  Apr.  15,  and  Apr.  21  to  If  ay  4. 

Monthly  discharge  of  West  Side  canal  near  CoUimUm,  Utah,  for  the  year  ending  Sept.  SO, 

me. 


Month. 


Discharge  in  sccond-ieet. 


Maximum-   Minimum.      Maan. 


RiUMiff  (to- 
tal in  acre- 
i«et). 


October 

Norambar. . 
December.. 
January.... 
February.. 
March. 

^.■::::: 

Jmia 

July 

AuKUSt 

September. 


168 
86 


82 


7 
37 
411 
610 
524 
533 
493 


117 
58.0 

•37.2 

35.0 

17.8 

2.74 

4.60 

196 

438 

499 

4«7 

377 


7.190 

3,450 

2.290 

3,150 

1,020 

168 

38» 

12,000 

28.100 

30,700 

30,600 

22,400 


The  year., 


190 


138,000 


Note. — See  note  to  table  of  daily  discharge. 

KAXMOVS  (XABT  SISB)  OAVAI.  HKAX  COULDTSTOS,  TTTAH. 

LocATiOM.— In  NW.  i  sec.  34,  T.  13  N.,  R.  2  W.,  at  Wheelon  aiding  on  Oregon  Short 

line  RaOitMul,  about  400  feet  below  penotock  of  Utah  Power  &  Light  Co.  and  4 

milee  north  of  Collinston,  Boxelder  County. 
Rbcordb  AVAILABLE. — June  1, 1912,  to  September  30,  1916. 
Gaob. — ^Friez  water-stage  recorder  on  right  bank,  installed  May  22,  1914,  at  same 

site  and  datum  as  inclined  staff  used  untU  that  date;  inspected  by  H.  G.  Stone. 
DiscHARQE  M EASURIMENTS. — Made  from  footbridge  at  gage  or  by  wading. 
Channel  and  control. — Bed  composed  of  earth  and  gravel.    Control  not  well 

defined.    Canal  sab^ect  to  small  slides,  which  no  doubt  affect  stage-discharge 

relation. 
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Extremes  of  discharge. — 1912-1916:  Maximum  stage  occurred  in  1916.  See 
monthly  discharge  fiible.    Mean  daily  discharge  only  is  available. 

Winter  flow. — No  record  during  the  winter. 

Diversions. — Water  taken  from  this  canal  about  400  feet  above  gage  for  power  plant 

Reoulation. — Flow  can  be  regulated  at  headgates  and  by  means  of  a  wasteway  at 
power  plant  fore  bay;  is  also  affected  by  operation  of  plant. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined  for 
range  in  stage  effective  during  year.  Mean  daily  gage  height  obtained  from 
water-stage  recorder  graph.  October  16-22  and  May  10-27  staff  gage  was  read. 
Daily  discharge  determined  by  applying  mean  daily  gage  height  to  rating  table. 
Records  good. 

Cooperation.— Record  of  mean  daily  gage  height  and  part  of  discharge  measure- 
ments furnished  by  Utah  Power  &  Light  Co. 

Canal  diverts  water  on  the  east  side  of  Bear  River  in  the  SW.  }  sec.  23,  T.  13  N., 
R.  2  W.,  at  the  same  diversion  dam  as  West  Side  canal.  Part  of  the  water  is  uaed  by 
the  Wheelon  plant  of  the  Utah  Power  &  Light  Co.  and  the  rest  is  either  wasted  into 
the  river  or  passes  the  gaging  station  for  use  in  irrigation. 

Discharge  mearurtments  of  Hammond  (East  Side)  canal  near  Collintton,  Utah,  during 
the  year  ending  Sept.  30,  1916. 


Date. 

Madeby- 

Oage 
height. 

Dis- 
charge. 

Date. 

Made  by- 

Oage 
height. 

DiS- 
chaige. 

Apr.  27" 
May   11 

Purton  and  Dickinson. . 
L.  C.  Monsou  « 

Fttt. 
0.96 
4.20 

Ste.-ft. 
»0.05 
102 

June  13 
July  .17 

L,  C.  Honson 

Feet. 

4.20 
4.52 

Sec-fi. 
V7 

W.  E.  Dickinson 

115 

a  Slide  into  canal,  800  Icet  below  gage.         t  Estimated.        c  Engineer,  Utah  Power  4t  Light  Co. 

Daily  discharge,  in  second-feet,  of  Hammond  (East  Side)  canal  near  Collinslon,  Utah, 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

16 
16 
16 
16 

17 

17 
17 
17 
16 

15 

15 
16 
16 
15 
10 

15 

15 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4,2 
3.9 

3.9 
3.9 
4.2 
4.2 
4.2 
4.5 

51 
5.7 
5.7 
4.5 
3.9 

4.5 
5.4 
5.4 
5.4 
5.2 

5.2 
2.0 
3.0 
4.2 
4.0 

4.0 
2.0 
0 

"'"6  " 
36 
24 

37 
45 

69 
76 

84 

73 

107 

106 

0 

° 

0 

0 

90 
44 
76 

82 
73 
83 
88 
90 

74 

74 

54 
6.2 
8.1 

22 

72 
83 
83 
82 
82 

85 
88 
94 
92 
94 

97 
98 
98 
98 

98 

90 
97 
98 
97 
99 

92 
84 
81 
82 
81 

80 
82 
82 
84 
84 

88 
86 
86 
86 
89 

91 
93 
94 
98 
102 

104 
113 
114 
115 
114 

112 
112 
112 
116 
114 

110 
114 
114 
116 
118 

118 
120 
118 
118 

lie 
lis 

117 
116 
116 
116 

118 

102 
99 
99 
100 
100 

101 
102 
114 
99 
100 

117 
IIS 
120 
L22 
120 

lis 

120 
120 
118 
116 

118 
117 
117 
116 
US 

lis 

lU 

2 

128 

3 

125 

4 

124 

123 

6 

12! 

7 

120 

8 

na 

9 

126 

10 

124 

11 

117 

12 •. 

113 

13 

112 

14 

106 

16 

102 

16 

106 

17 

106 

18 

102 

19 

100 

20 

100 

21 

101 

22 

100 

23 

100 

24 

71 

25 

26 

26 

25 

27 

25 

28 

25 

29 

25 

30 

32 

31 

Note.— Canal  reported  dry  during  the  winter. 
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MoiUhfy  dMutrge  of  Hammond  (East  Side)  canal  near  Collintton,  Utah,  for  the  year 

ending  Sept.  SO,  1916. 


Month. 

Discharge  In  second-Ieet. 

Run-Oft 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

October 

17 
5.7 
107 

99 
UO 
122 
138 

3.9 

0 

0 
72 
80 
99 
26 

10.5 
4.18 

49.7 

88.8 
107 
113 

94.2 

546 

Nuvwu>wi  \-W 

140 

M«T  S-21 

2,«0 
6,280 
«,S80 
6,950 
5,510 

Jmio...             .  ...  ........*....... 

July 

Ancniit 

n^S^hW--':                  

WEBER   RIVER   BASIN. 


WXBEB  BI7BK  HKAX  OAKI.SY,  XTTAH. 

Location. — In  NE.  J  sec.  15,  T.  1  S.,  R.  6  E.,  near  mouth  of  canyon  about  3  miles 
above  Oakley,  Summit  Coimty.  South  Fork  of  Weber  River  enters  2  miles 
above  station,  and  Beaver  or  Kamas  Creek  6  miles  belotr. 

Drainaob  area. — 163  square  miles. 

Records  availablb. — October  22,  1904,  to  September  30,  1916. 

Gage. — Inclined  staff  on  left  bank  about  a  quarter  of  a  mile  above  the  upper  ditch 
diverting  from  Weber  River.    Bead  by  John  Ftanson. 

Disc'RABOB  ifBABUBBMENTS. — ^Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders;  steep  and  rough  but 
apparently  fairly  permanent.    One  channel  at  all  stages. 

Extremes  or  dischaboe. — ^Maximum  stage  recorded  during  year,  7.0  feet  June  13 
(diachaige,  1,940  second-feet);  minimum  discharge  not  determined. 

1904-1916:  Maximum  stage  recorded,  8.5  feet  July  6,  1907,  and  June  5-7,  1909 
(discharge,  4,010  second-feet);  minimum  stage,  4.0  feet  for  periods  during  Febru- 
ary and  March,  1908  (discharge,  46  second-feet). 

Ice.— Stage-diachaige  relation  seriously  aSected  by  ice. 

DivBRSiONS.^ — None  above  station  but  several  canals  take  out  below  for  irrigation  use 
around  Oakley  and  between  Oakley  and  Kamas. 

Rboulation. — None. 

AccuRACT. — Stage-discharge  relation  permanent;  aSected  by  ice  November  10-19. 
November  28  to  December  4,  and  December  17  to  March  10.  Rating  curve 
fairly  well  defined  above  200  second-feet  and  poorly  defined  below.  Gage  read 
to  half  tenths  once  daijy  except  during  winter  when  it  was  read  about  twice  a 
week.  Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table 
except  for  period  when  stage-discharge  relation  was  affected  by  ice.  Records 
obtained  by  use  of  rating  table  for  stages  above  200  second-feet  good;  others  fair. 

Ditducrge  meattirement*  of  Weber  River  near  Oakley,  Utah,  during  the  year  ending  Sept. 

30, 1916. 


[Made  by  W.  E.  Dickinson.] 

Date. 

b^t. 

Dis- 
charge. 

April  1» 

Fttt. 
4.85 
4.42 

aic-fu 
288 

InlTia 

128 

94927*— 19— WSP 
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Daily  dUduirge,  in  uamd-Jeet,  of  Weber  River  near  Oakley,   Utah,  for  the  year  endtmj 

Sept.  SO,  1916. 


Day. 

Oct. 

Nev. 

Dec. 

liar. 

Apr. 

May. 

June. 

July. 

Au<. 

8»pt. 

1 

102 
92 
92 
92 
92 

92 
92 
92 
84 
84 

84 
84 
84 
84 
84 

84 
84 
75 
75 
75 

75 
75 
75 
75 
75 

75 
75 
75 
75 
75 
75 

75 
75 
75 
75 
75 

75 
75 
75 
75 

124 
135 
135 
148 
148 

148 
161 
161 
161 
176 

176 
192 
210 
227 
247 
2S9 
334 
408 

267 

267 
257 
289 
3.58 
408 

490 
579 
T41 
775 
642 

549 
519 
579 
M2 
775 

919 
1,180 
1,160 
1,240 
1,080 

995 

846 
775 
707 
M2 
579 
549 
M9 
579 
610 

612 
642 
642 
579 
519 

462 
4S3 
519 
642 

846 
1.160 

1,210 

995 

846 

1,080 

1,420 

1,630 
1,420 
1,530 
1,720 
1,830 

1,S30 
1,620 
1,940 
1,830 
1,830 

1,830 
1,720 
1.620 
1,420 
1,340 

1,080 
995 
775 
846 
846 

846 
846 
810 
810 

707 

674 
642 
579 
519 
462 

408 
358 
358 

358 
334 

311 
289 
J«7 
247 

247 

267 
247 
227 
192 
176 

176 
161 
155 
150 
145 

140 

102 
102 
92 
135 
135 

135 
124 
134 
124 
227 

193 
170 
MI 
146 
148 

135 
135 

m 

124 
124 
124 
124 
124 
112 

va 

102 
102 
102 
103 
103 

*3 
92 
92 

93 
92 
92 

91 

3              

93 

3 

92 

4                  

92 

5_ 

102 

102 
102 
92 
92 
92 

92 
92 
92 
92 
92 

92 



75 
75 
75 
75 
80 

84 
8S 
92 
102 
124 

161 
192 
161 
161 
148 
148 
135 
134 
124 
124 
121 

81 

« 

M 

7 

M 

R 

M 

9 

93 

10 

8« 

U 

M 

12 

7S 

IS 

75 

14 

75 

15 

75 

16 

75 

17 

75 

18 

75 

19 

75 

30 

112 
112 
112 
112 
112 
112 

112 
112 

7» 

21 

75 

tt 

75 

23 

75 

34 :::. 

75 

25 

7S 

28 

71 

27 

75 

38 

7i 

29 

75 

30 

75 

31 

NOTE.— Mean  discharge  estimated  oa  account  of  Ice  as  (allows:  Nov.  10-19,  85  second-feet:  Nov.  2«-30. 
105»econd-foet:  Doc.  1-4. 100 second-feet;  Doc.  17-31,  SS second-feet;  Jan.  1  to  Feb.  5, 659eeond-feet;  Feb.6 
to  Mar.  10,  70  second-feet. 

Monthly  discharge  oj  Weber  River  near  Oalley,  Utah,  for  the  year  eniUng  Sept.  SO,  1916. 


DLScharge  In  second-foot. 

Kan-o3 

Montb. 

Marhnnm. 

Minimum. 

Mem. 

(total  in 
acra-feat.) 

October 

102 
112 

75 
75 

82.3 
91.2 
90.6 
65.0 
09.3 

102 

301 

728 
1,310 

279 

124 
79.6 

5,060 

5,430 

5,t3B 

t'» 

March                  ..                                                           ..      . 

192 

775 

1,240 

1,940 

674 

227 

92 

6,m 

124 
519 
707 
92 
92 
75 

17.900 

May 

44,800 

78,000 

July       

17,200 

7,e» 

September 

4,740 

The  year. 


376 


301,000 


WZBXK  RIVBa  AT  DBVILS  SLIDE,  UTAH. 

Location.— In  SW.  }  see.  19,  T.  4  N.,  R.  4  E.,  about  300  feet  north  of  hotel  and  500 
feet  downstream  from  highway  bridge  at  Devils  Slide,  Morgan  County.  Loot 
Creek  enters  from  the  right  a  quarter  of  a  mile  above  the  station. 

Drainaob  area. — 1,090  square  miles. 

Records  available. — February  1,  1905,  to  September  30,  1916. 

Gaoe. — Vertical  staff  on  left  bank  just  above  cable,  installed  September  21,  1915, 
at  same  site  and  datum  as  inclined  staff  used  March  9,  1912,  to  September  20, 
1915.  Original  gage  used  February  I,  1905,  to  March  8,  1912,  was  an  inclined 
staff  at  same  datum,  but  on  opposite  bank  of  river.    Read  by  A.  E.  Lucas. 

DiscHABGE  MEASUBEUENTS. — Made  from  cable  or  by  wading. 
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Channel  and  control. — Bed  composed  of  gravel  and  sapd;  shifU  occasionally. 
One  channel  at  all  stages. 

Extremes  of  discharqe.— Maximum  stage  recorded  diiring  year,  5.65  feet  March 
21,  April  29,  and  May  7  (discharge,  2,970  second-feet);  minimum  stage,  2.075 
feet  September  7  and  8  (discharge,  104  secpnd-feet). 

1905-1916:  Maximum  stage  recorded,  7.0  feet  May  28  and  June  4-8,  1909  (dis- 
charge, 5,120  second -feet);  minimum  discliarge,  48  second-feet,  September  7  and 
8,  1915  (stage  1.78  feet). 

IcB. — Stream  does  not  freeze  at  this  point,  but  there  is  occasionally  a  little  shore  ice; 
stage-discharge  relation  not  seriously  affected. 

DiTBRSioNS. — A  number  of  canals  divert  water  from  Weber  River  and  tributaries  in 
the  vicinity  of  Oakley  and  Kamaa  for  irrigation  and  domestic  use. 

Rboulation. — None,  other  than  diversions  for  irrigation. 

AccTJBACT. — Stage-discharge  relation  permanent  throughout  the  year;  not  affected  by 
ice.  Rating  curve  well  defined  between  50  and  1,500  second-feet  and  fairly  well 
defined  up  to  3,000  second-feet.  Gage  read  to  quarter  tenths  once  a  day.  Daily 
discharge  ascertained  by  applying  daily  gage  re^uiing  to  rating  table.  Records 
good. 

Discharge  measuremenU  of  Weber  River  at  Devil*  Slide,   Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Feel. 
2.30 
4.10 
2.34 

aee.-fl. 
164 

Apr.  20 
July  27 

W.  E.  Dickinson 

1,230 
170 

do 

Daily  discharge,  in  second-feet,  of  Weber  River  at  Devils  Slide,  Utah,  for  the  year  ending 

Sept.  30,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

149 
149 
141 
149 
157 

157 
149 
149 
149 
141 

141 
149 
149 
149 
149 

141 
149 

149 
149 
149 

149 
149 
141 
141 
141 

141 

149 
149 
149 
149 
141 

135 
135 
141 
141 
149 

141 
179 

les 

163 
179 

163 
149 
157 
157 

223 

212 
157 
202 
223 
249 

230 
230 
202 
202 
149 

195 
179 
141 
169 
212 

195 
157 
179 
202 
230 

223 
202 
169 
189 
189 

179 
179 

169 

las 

179 

130 
122 
122 
115 
149 

163 

202 
230 
195 
169 

169 
130 
141 
149 
141 
135 

141 
1«3 
195 
179 
169 

179 
169 
157 
212 
195 

169 
179 
179 
179 
179 

195 

189 
163 
179 
169 

163 

179 
195 
195 
189 

179 
163 
169 
157 
149 
156 

163 
179 
195 
212 
202 

212 
202 
212 
195 
212 

212 
212 
196 
179 
179 

189 

189 
189 
179 
179 

179 

212 
212 
212 
195 

189 

'  223 

189 

163 

141 
157 
1.57 
202 
309 

288 
268 
268 
268 
376 

425 
450 

.■ai 

608 
503 

559 
651 
823 
979 
1,430 

2,910 

1,750 

1,970 

1,150 

787 

823 

899 
1,060 
924 
787 
651 

717 
1,020 
979 
861 
861 

751 
683 
717 
823 
979 

1,530 
1,430 
1,150 
1,240 
1,430 

1,430 

1,640 
1,750 
1,530 
1,330 

1,240 
1,150 
1,240 
1,530 
1,760 

1,970 
2,430 
2,790 
2,910 
2,430 

1,970 
1,860 
1,860 
2,080 
2,430 

2,670 
2,910 
2,790 
2,730 
2,670 

2,430 
2,190 
1,970 
1,640 
1,430 

1,330 
1,150 
1,110 
1,060 
1,150 

1,150 
1,150 
1,1.50 
1,060 
1,020 

979 
899 
861 
899 
1,060 
1,330 

1,430 
1,330 
1,150 
1,330 
1,630 

1,640 
1,750 
1,750 
1,860 
1,860 

1,970 
1,860 
l.SfiO 
1.970 
1,970 

1,860 
1,860 
1,750 
1,750 
1,640 

1,330 

1,150 

979 

939 

899 

899 
823 
787 
683 
619 

559 
603 
460 
450 
400 

353 

309 
309 
268 
268 

249 
223 
202 
302 
223 

309 
288 
249 
230 
223 

223 
202 
195 
189 
223 

186 
176 
179 
195 
195 
195 

189 
189 
195 
202 
659 

400 
400 
331 
309 
286 

268 
268 
249 
230 
230 

230 
223 
195 
169 
160 

179 
166 
163 
157 
140 

149 
149 
135 
136 
141 
135 

130 

2     

130 

3 

130 

4     

122 

6                

116 

6            

110 

7 

106 

8     

IOC 

9 

110 

10 

115 

11   

157 

12     

149 

13 

141 

14 

141 

15    

149 

16     

141 

17                   

135 

18 

136 

19 

136 

20 

136 

11 

130 

22 

135 

23     

157 

24 

149 

25 

149 

26 

148 

27 

149 

28 

149 

29 

149 

30 

141 

31 
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Monthly  discharge  of  Weber  River  at  Devil*  Slide,  Utah,  for  the  year  ending  Sept.  30, 1916. 


Month. 


Discharge  In  s«caod-feet. 


Uaxlmum.   Hinlmiun. 


Mean. 


Rniwitf 
(total  tn 
acre-iec*). 


October 

November 

December 

Jannary 

February 

March 

Ajwfl 

May 

Jime 

July 

August 

September 

Tho  yi-ar 


157 
249 
230 
212 
223 
2,«10 

2,  no 

2,010 

1,S70 

S» 

£50 

1S7 


141 
13S 
\\i 
141 
163 
141 


619 
176 
135 
106 


147 

178 

171 

175 

195 

742 

1,4«0 

1,640 

1,440 

272 

224 

135 


9,0«0 

io.«ao 

10,500 
10.800 
11,200 
46,000 
88,100 
lOl.OOO 
85,700 
16,7W» 
13,800 

8,aao 


2,910 


106 


M6 


411,000 


WZBEK  RIVEH  HZAH  FLAUT  CITT,  TTTAH. 

Location. — In  SE.  \  sec.  5,  T.  6  N.,  R.  2  W.,  at  county  highway  bridge  on  road  to 
Ogden,  Weber  County,  a  inile  from  Plain  City,  about  a  mile  below  moutli  of 
Founnile  Creek,  2  miles  below  Mill  Creek,  6  miles  below  Ogden  River,  and  6 
miles  above  point  where  Weber  River  flows  into  Great  Salt  Lake. 

Drainage  area. — 2,060  square  miles. 

Records  available. — May  14, 1905,  to  September  30, 1916.  Records  were  obtained 
at  this  point  in  1904  by  the  State  engineer  of  Utah. 

Gaoe. — Chain  gage  on  upstream  side  of  highway  bridge  installed  November  12, 1914, 
at  same  datum  as  old  gage.  Gage  used  1904  to  November  11, 1914,  was  painted  on 
upstream  side  of  middle  pier  of  bridge.    Gage  read  by  W.  E.  Davies. 

Discharge  measurements. — Made  from  bridge  or  by  wading.    Conditions  fair. 

Channel  and  control. — Bed  composed  of  sand  and  mud.  Shifting.  One  channel 
at  all  stages;  banks  high. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  18.7  feet  at  6  a.  m. 
March  22  (discharge,  6,730  second-feet);  water  standing  in  pools  July  30  to  Aug^ust 
4.    Stage  below  2.0  feet. 

1904-191C:  Maximum  stage  recorded,  19.1  feet  June  6,  1909  (discharge,  7,580 
second-feet);  water  standing. in  pools  July  14  and  15, 1915,  and  July  30  to  August 
4,  1916.    Stage  below  2.0  feet. 

Ice. — River  occasionally  freezes  over  during  very  cold  weather.  Discharge  for 
such  periods  determined  by  comparison  with  record  of  flow  at  Devils  Slide. 

Diversion. — In  the  summer  practically  the  entire  flow  of  Weber  River  above  this 
station  is  used  for  irrigation. 

Regulation. — Flow  affected  by  diversions. 

Accuracy. — ^Stage-discharge  relation  not  permanent  for  stages  below  10  feet;  affected 
by  ice  during  wint*.  Rating  curves  fairly-well  defined  except  that  below  50 
second-feet  they  may  be  considerably  in  error.  Gage  read  to  quarter- tentJha 
once  a  day.  Daily  discharge  determined  by  applying  daily  gage  height  to  rating 
tables,  except  for  ice-affected  periods  and  days  in  August  and  September  when 
water  did  not  reach  gage.    Records  fair. 

Discharge  mecuurementt  of  Weher  River  near  Plain  City,  Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by— 

Oage 

Dis- 
charge. 

Ian    21 

L.  W.  Jordan 

Ftel. 
>6.12 
14.00 
6.30 

S*e.-fl. 
3S8 

Apr.  11 

3,470 

June  26 

A.  B.  Purton 

877 

a  Stage  diBcharge  relation  affected  by  ice. 
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Daily  Htcharge,  in  leeond-feet,  of  Weber  River  near  Plain  City,  Utah,  for  (he  year  ending 

Sept.  SO,  1916. 


Dny. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

t 

2S« 

250 
237 
237 
237 

237 
846 
246 
256 
265 

856 
246 
208 
211 
202 

320 
228 
237 
237 
346 

837 
237 
237 
238 
237 

337 
837 
237 
237 
237 
837 

328 
328 
330 
330 
330 

230 
385 
306 
265 
328 

374 
306 
328 
338 
328 

S38 
351 
351 
374 
374 

396 
446 
446 
446 
374 

328 
874 
423 
338 
374 

374 
351 
361 
374 
398 

398 
423 
374 
374 
374 

398 
398 
374 
374 
398 

422 
398 
374 
351 
351 

374 
422 
446 
471 

*n 

422 

398 

709 
663 
653 
653 
1,000 

1,260 
1,070 
1,000 
978 
1,230 

1,680 

1,820 
2,000 
2,200 
1.990 

2,060 

2,300 
2,880 
3,330 
4,500 

5,940 
6  460 
8,200 
5  860 
4,380 

3,480 
3,610 
3,850 
3,800 
3,240 
3,030 

2,720 
3;320 
3,610 
3;  100 
2;980 

3,720 
21500 
3,470 
3,640 
2,980 

3,650 
3,700 
3,960 
8,560 
3;  660 

3,850 
4,260 
4,640 
4,710 
3,910 

3,460 
3,140 
3,030 
3,170 
31600 

4,380 
6,230 
5,700 
8,030 
6,030 

5,530 
4,640 
4,250 
4,020 
4,500 

4,920 
4,440 
5,370 
5,300 
4,6(0 

4,250 
3,700 
3,240 
3,030 
2,750 

2,100 
2,370 
2  230 
2,200 
2;  370 

2,330 
2,300 
3,130 
2,080 
1,990 

1,900 
1,700 
1,700 
1,470 
1,470 
1,560 

1,880 
1,800 
1,830 
1,630 
1,800 

1,730 
1,900 
1800 
3,030 
1,860 

1,800 
1,900 
1,880 
1,780 
1,730 

1,830 
1,600 
1,560 
1,500 
1,470 

1,470 
1,600 
1,370 
1,000 
970 

883 
711 
855 
648 
379 

277 
277 
277 
159 
159 

88 
42 
31 

1} 

30 
20 
10 
10 
10 

52 
47 
41 
41 

41 

41 
33 
30 
26 
20 

20 
20 
20 
20 
0 
0 

0 
0 
0 
0 
50 

224 
224 
191 
159 
129 

101 
63 
29 
29 

2 ■.. 

3          

4 

5 

6 

446 

423 
374 
398 

388 

496 
446 

590 
653 
709 
681 
737 

709 
681 
653 
636 
599 

599 
626 
626 
599 
626 

«53 

681 
681 
653 
681 

709 
737 
795 
766 

7 

g 

S 

10 

It 

12 

13 

14         

IS 

M i 

17       

18 

' 

19 

30 

a 

22. 

15 

33 

25 

34 

39 

35 

39 

36    

49 

37 .• 

61 

28 

61 

20 

61 

30 



61 

31 



Nora. — Dbcharge  estimated  on  account  of  Ice  as  follows:  Dec.  28-31, 350  seoond-feet;  Jan.  1-5, 375  second- 
feet;  Jan.  10-20, 430  seoond-feet;  Jan.  23-25, 435  second-feet:  Jan.  28-31, 385  second-feet;  Feb.  1-6, 460  second- 
feet.  DlRchar^  estimated  as  water  did  not  reach  gage,  Aug.  5;  mean  flow  Aug.  15  to  Sept.  31, 10  second- 
(tet;  Sept.  32  and  33. 

Monthly  diteharge  of  Weber  River  ruar  Plain  City,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  seoond-feet. 

Run-off 
(total  in 
acre-f«ot). 

Maximum. 

Moan. 

October 

365 
446 
471 

202 
820 

267 
330 
388 
411 
634 
2,680 
3,750 
3,120 
1460 
61.4 
44.2 
20.7 

15,800 

Norember. 

19,800 

Pecwiiber 

23,900 
25,300 

January a 

Pehrnary ; 

795 

8,460 

6030 

6  630 

3,030 

377 

834 

61 

36,500 
165,000 

March..: 

653 
2,470 
1,470 

379 
0 

April 

223,000 

May!..::::.:.;...:.:::..::::::::.:::...!::: 

192,000 

June 

86  900 

July 

3  780 

Augufit    .- 

0 

2  730 

ffqSfoibw 

i;»o 

6,480 

0 

1,100 

795.000 

JORDAN   BIYEB  BASIK. 
roBDAV  BZVEK  ZTEAS  tXKt,  T7TAE. 

Location. — In  sec.  25,  T.  6  S.,  R.  1  W.,  about  800  feet  below  pump  house  at  outlet 

of  Utah  Lake  and  4  milee  southwest  of  Lehi,  Utah  County. 
Dbainaok  area. — 2,570  square  miles. 
Bbcords  available.— May  30  to  December  31,  1904;  July  22,  1913,  to  September 

30,  1916. 
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Gaqb. — ^Vertical  staff  in  stilling  well  on  right  bank  about  25  feet  above  bridge  January 
6,  1914,  to  September  30,  1916;  read  by  W.  A.  Knight.  Gage  used  May  30  to 
December  31,  1904,  and  July  22,  1913,  to  January  5, 1914,  was  vertical  staff  nailed 
to  upstream  side  of  right  bridge  abutment;  same  datum  1904-1916. 

DiBCBAROE  KEASDSEMEMTS. — Made  ffom  Cable  about  400  feet  above  gage  or  by 
wading. 

Channel  and  control. — ^Bed  composed  of  clay  and  hardpan.  Banks  clean  and 
low;  not  subject  to  overflow.  One  channel  at  the  gage.  Arcwi  slightly  con- 
stricted below  by  highway  bridge.  Slope  is  very  flat  and  stage-dischaige  relation 
may  be  slightly  affected  when  fladilx>aids  are  placed  on  the  old  impounding 
dam  in  Jordan  Narrows,  6  miles  north  of  the  station  (12  miles  by  river). 

ExTKBKBS  OF  DI8CHAK0B. — MaTJniiim  Stage  during  year,  5.50  feet,  July  25,  with 
pumps  running  (dischatge,  755  second-feet).  Minimum  stage  occurred  at  6 
p.  m.  on  December  15  when  river  was  dry  due  to  a  strong  north  wind  which  blew 
the  water  in  the  lake  away  from  the  outlet  gates. 

1904,  1913-1916:  Maximum  stage  recorded,  5.78  feet  May  31,  1914  (disduugc, 
794  eecond-feet);  minimum  stage  occurred  at  6  p.  m.  December  15,  1915,  when 
river  was  dry. 

Ice. — Stage-dischaige  relation  seldom  seriously  affected  by  ice.  During  unusually 
cold  weather,  however,  the  river  sometimes  freezes  over  below  station  and  the 
open-channel  rating  is  not  applicable. 

DrvEBSioNS. — None  above  the  station.  In  tbe  Narrows  about  6  miles  north  (several 
miles  farther  by  river)  a  number  of  large  canals  divert  for  irrigation  in  Salt  Lake 
Valley  and  for  use  by  the  smeltem,  etc.,  in  the  vicinity  of  Garfield. 

Bbgulations. — During  the  irrigation  season,  when  the  natural  flow  from  Utah  Lake 
is  inadequate  for  the  demands  below,  water  is  pumped  from  the  lake  into  Jordan 
Biver.  A  pumping  plant  with  a  capacity  of  about  800  cubic-feet  per  second 
is  at  outlet  of  lake,  800  feet  above  gage,  and  is  owned  and  operated  by  various 
canal  comjMOuee  interested  in  the  stream. 

AccuBACT. — Stage-discharge  relation  not  permanent,  because  of  slight  shifts  in 
control,  variable  effect  of  wind  on  both  river  and  lake,  increased  vekxntiee  due 
perhaps  to  pumping,  and  possible  backwater  from  flashboards  on  dam  at  Jordan 
Narrows.  There  seem  to  be  in  general  two  conditions  of  stage-discharge  relation- 
one  existing  when  the  river  is  fed  by  gravity  flow  from  the  lake  with  the  check 
gates  wide  open,  and  the  other  when  the  pumps  are  in  operation  and  the  check 
gates  closed.  No  ice  effect  during  the  year.  Four  fairly  well  defined  rating 
curves  used.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  deter- 
mined by  applying  mean  daily  g{ige  height  to  rating  table.  Records  fair.  Wind 
effect  serious  and  the  amount  uncertain;  discharge  for  windy  days  may  be  con- 
siderably in  error,  but  total  discharge  is  probably  not  Beriously  affected. 

Ditdutrge  mearuremeaU  of  Jordan  River  near  Lehi,   Utah,  during  the  year  ending  Sept. 

30,  1916. 


Drte. 

Made  by- 

Qsge 
height. 

Db- 
charge. 

Date. 

Madeby- 

0«e 
heii&t. 

Dis- 
charge. 

Oct.     0 

A.  B.  Pnrton. 

Fut. 
2.76 
2.25 
2.30 
4.45 

04.40 

ate.-1l. 
226 

ise 

188 
SOS 

Tnne  24 

Sept.  23 

29 

38 

A.  B.  Purton. 

gut. 
S.00 
4.38 
3.81 
3.81 

^•4 

Mot.   6 

do 

J.  J.  Builbrd 

J.J.  Sanford 

488 

Fob.    7 

do 

367 

Apr.  14 
14 

W.E.Dickinson. 

..do 

378 

a  Btroog  wind  upstream  afleeted  stoge-discdiarge  relatloD. 
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Dailji  dticharge,  in  »econd-/eet,  oj  Jordan  River  near  Lehi,  Utah, /or  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

284 
2o4 
234 
233 
234 

233 
238 
231 
230 
233 

231 
231 
230 
230 
233 

231 
230 
230 
228 
230 

228 
230 
230 
230 
233 

230 

228 
230 
228 
230 
230 

230 
206 
IW 
156 

156 

156 
156 
156 
156 
156 

141 
114 
114 
80 
86 

82 
81 
82 
81 
82 

83 
86 
88 

70 
«3 

68 
78 
97 
98 
100 

99 
100 
101 
103 
103 

105 
107 
105 
98 
S3 

93 
03 
93 
S3 

28 

108 
114 
120 
88 
88 

88 

88 
88 
88 
91 

98 

107 
113 
78 
29 
32 

35 
36 
38 
42 
4£ 

46 
46 
48 
64 
67 

62 
70 
80 
90 
88 

94 

96 
114 
118 
120 

122 
123 
125 
12S 
126 

129 
131 
133 
135 
140 
142 

144 
147 

149 
162 
154 

167 
162 
163 
184 
212 

265 
286 
286 
291 
286 

301 
306 
311 
SIS 
317 

318 
324 
327 
331 
334 

338 
338 

342 
347 

354 
366 
361 
85« 

379 

385 
383 
383 
387 
387 

383 
386 
329 
385 
388 

392 
392 
399 
401 
406 

406 
410 
419 
424 
433 

433 

338 
444 
303 
374 
474 

485 
438 
492 
494 
392 

500 
602 
4«4 
606 
604 

508 
500 
466 

512 
613 

716 
523 
527 
630 
534 

540 
544 

548 
550 
553 

559 
561 
565 

as 

512 

570 
668 
574 
682 
586 

487 
487 
588 
586 
588 

464 

589 
589 
587 
591 

S81 
597 
593 
483 
464 

588 
591 
559 
584 
688 

586 
561 
578 
576 
570 
572 

570 
570 
568 
587 
550 

534 
563 
559 
557 
555 

553 
550 
540 
540 
680 

682 
702 
686 
879 
682 

650 
644 
644 
6(8 
M6 

652 
654 
650 
650 
6S0 

650 
650 
650 
648 
658 

682 

688 
«S8 

688 
686 

684 
682 
702 
702 
704 

698 
711 
724 
726 
734 

738 
738 
736 
734 
755 

732 
732 
730 
730 
732 
728 

726 

726 
726 
72» 
692 

660 

688 
688 
688 
688 

688 
688 
686 
690 
680 

667 
«42 
644 
M 
640 

652 
665 
660 
650 
650 

652 
654 
654 
652 
646 
653 

652 

2 

eso 

3 

648 

4     

648 

5 

646 

• 

646 

7 

650 

g 

652 

9 

646 

10 

642 

n 

628 

12 

594 

13 

586 

M  

582 

15 

580 

19 

582 

17 

586 

U 

586 

19 

580 

20 

582 

21    

580 

22 

560 

23 

465 

2« 

452 

2S 

454 

2t 

445 

27 

434 

28 

420 

29 

30 

338 

31 

Note.— BatiDCCOTves applicable  as  follows:  One,  Oct.  1  to  Not.  13,  Feb.  1-10,  and  June  IS  to  Sept.  21; 
cne,  Nov.  15-21,  Feb.  11-12,  and  Feb.  18  to  June  14;  one.  Nor.  22  to  Dec.  29;  and  one,  Sept.  23-30.  Indirect 
method  for  shutlng  control,  Dec.  30  to  Jan.  31,  and  Sept.  23.  Discbai^  interpolated  Feb.  13-18,  June  29, 
and  July  11, 17,  and  21.    Discharge  estimated  Nov.  14,  Dec.  IS,  Apr.  12,  and  Sept.  22. 

Monthly  discharge  of  Jordan  River  near  Lehi,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 


Dlsdiatge  In  second-tbrt. 


Maximuin.   MMm^'ni       Ifean. 


Rtin-off 
(total  In 
acre-feet). 


October 

NoTvmber 

December..... 

January. 

Februivy 

llardu 

Aprfl. 

llay 

June 

July. 

August. 

September.... 

nieyear 


284 
230 
120 
142 
347 
474 
716 
697 
702 
755 
726 
652 


28 
35 
144 
303 
392 
464 
534 
648 
640 
338 


233 

117 

9a2 

90.6 
262 
380 
515 
565 
612 
704 
673 
563 


14,300 

6,960 

S.SSO 

5,570 

16,100 

23,900 

30.600 

34,700 

36,400 

43,300 

41,400 

33,500 


291,000 


BUIOIIT  OBXBK  HXAK  SAlTTAQinH,  XTTAH. 

Location.— In  sec.  12,  T.  10  S.,  R.  1  E.,  at  power  plant  of  ifuh  Power  &  Light  Co., 

about  a  mile  from  Santaquin,  Utah  Oounty. 
Drainage  area. — 27.5  square  milee. 
Rbcorss  ayaclablb. — ^March  8, 1910,  to  September  30, 1916. 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Gaob. — Hook  gage  at  a  4-foot,  rectangular,  sharp-creeted  weir  with  complete  end 
contiactionB,  in  the  power-plant  tailrace,  and  a  vertical  staff  above  a  similar 
5-foot  weir  in  the  main  creek;  there  is  also  a  vertical  staff  fastened  to  a  Cottonwood 
tree  on  left  bank  of  creek  about  250  yards  above  the  power  house.  Gage  reader, 
William  Broadbent. 

Discharge  ueasubementb. — Hade  by  wading. 

Channel  and  control. — Bed  of  rocka  and  coarse  gravel;  may  shift  slightly.  Banks 
high  and  clean.  Controls  for  both  gages  formed  by  weirs.  One  channel  at  all 
stages  at  upper  gage  in  creek. 

Extremes  op  discharge. — Maximum  discharge  reported  during  year,  97  second- 
feet,  April  28;  minimum  discharge  reported,  1.9  second-feet,  January  28. 

1910-1916:  Maximiun  discharge  reported,  150  second-feet,  May  10,  1910;  mini- 
mum discharge  reported,  1.9  second-feet,  January  28, 1916. 

IcB. — Stage-discharge  relation  not  seriously  affected  by  ice. 

DrvERSiONS. — Above  all  irrigation  diversions. 

Regulation. — ^Flow  may  be  affected  at  times  by  operation  of  power  plant. 

AccuBACT. — No  definite  information. 

Cooperation. — Record  of  daily  discharge  furnished  by  Utah  Power  &  Light  Co. 

This  record  gives  the  total  flow  of  the  creek  obtained  by  combining  the  flow  in 
the  tailrace  and  the  flow  in  the  main  creek. 
No  discharge  measurements  made  during  the  year. 

Daily  discharge,  in  second-feet,  of  Summit  Creek  near  Santaquin,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
3 
3 
4 
5 

e 

7, 
8. 
9 
10 

11 
12. 

13. 
U 
16. 

16. 
17 
18 
19 

ao 

21 
22 
23 
24 
25 

27 
28 
29 
30 
31 


8.3 
8.2 
8.5 
8.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.5 
8.6 
8.2 
8.0 
8.3 


7.5 
7.6 
7.5 
7.5 
7.2 

7.2 
8.8 
7.8 
8.0 
7.8 

7.2 
7.8 
7.7 
5.0 
7.8 

7.2 
7.1 
7.7 
7.5 
7.5 

7.5 
7.S 
7.5 
6.9 
6.2 

7.9 
7.8 
3.8 
7.2 
7.1 


7.4 
6.9 
6.9 
7.5 
6.6 

7.1 
6.9 
6.9 
6.9 
6.4 

6.6 
6.4 
6.6 
6.6 
6.4 

5.6 
6.6 
6.0 
5.6 
6.6 

6.8 
6.6 
6.8 
6.2 
6.6 

6.6 
G.2 
6.3 
5.7 
6.2 
6.3 


6.3 
6.3 
6.4 
6.2 
6.3 

6.4 
5.7 
6.8 
5.7 
5.6 

5.7 
5.6 
6.0 
6.9 
6.6 

6.6. 
6.8 
2.4 
5.6 
6.6 

6.6 
6.8 
6.8 
6.6 


5.9 
6.6 
1.9 
2.4 
3.8 
3.6 


6.0 
6.9 
5.9 
5.9 
5.9 

S.9 

6.7 
6.0 
5.0 
5.7 

54 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.3 
6.3 
6.0 
6.3 
6.4 

6.4 
6.4 
6.3 
6.4 


6.4 
6.0 
6.2 
6.3 
6.6 

6.6 
6.6 
6.6 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
8.5 

11 

14 

25 
22 
21 
16 
16 

16 
16 
16 
16 
14 
13 


11 
12 
11 
11 
11 

11 
11 
11 
11 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 

10 

10 
9.6 
9.5 

9.6 
9.3 
9.1 
9.0 
9.1 
9.1 


•.I 
9.5 
9.1 
9.1 
8.8 

8.8 
8.8 
9.8 
9.8 
9.8 

9.5 
9.0 
8.8 
9.0 
9.0 

8.8 
8.8 
8.3 
8.0 
8.S 

8.8 
8.5 
8.5 
8.8 
8.8 

8.8 
8.8 
8.0 
8.5 

8.S 
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Montkfy  dudmrge  of  Summit  Creek  near  Santaquin,  Utah,  for  the  year  ending  Sept.  SO, 

1916. 


Uonth. 

IHsdiarge  In  second-feet. 

Rnn-aS 
(total  in 
acre-feet). 

Ifaxlmum. 

IQnimuin. 

Ueu. 

October 

8.6 
8.8 
7.5 
6.9 
6.4 

2S 

97 

83 

64 

19 

12 
9.8 

7.7 
3.8 
5.6 
1.9 
6.0 
6.0 

13 

42 

20 

11 
9.0 
8.3 

7.98 
7.30 
6.54 
5.76 
5.97 
10.8 
28.2 
58.3 
41.6 
13.8 
10.1 
8.86 

491 

No^'wnNir. . . . , 

434 

402 

Juinary 

354 

343 

JIuch 

664 

ApiO. 

1,680 
3.580 

uKr::                          .      .   .:. 

jttst:":::::::::;::::::::;:::::::;::::::::;::::;:::":;:: 

848 

July 

621 

September 

527 

The  year 

97 

1.9 

17.1 

12,400 

PETSZTIIXBT  CBSXS  HSAB  FATBOIT,  T7TAH. 

IiOCATtoM.— In  SE.  i  SW.  }  sec.  29,  T.  9  S.,  R.  2  E.,  about  half  a  mile  above  power 
cauial  intake  and  3  miles  above  Payson,  Utah  County. 

Srainaos  area. — 28  square  miles. 

Records  available. — August  1, 1910,  to  September  30, 1916;  miscellaneouB  measuie- 
mentB,  1809-10. 

Gao3.— Inclined  staff  on  left  bonk. 

DiscRABOE  MEAsuREHENTS. — Made  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  rocks  and  gravel;  may  shift  during  ex- 
tremely high  water.    Banks  high  and  not  subject  to  overflow. 

EzTRBMBa  OF  DISCHARGE. — Maximum  discharge  reported  during  year,  165  second- 
feet  April  27;  minimum  discharge  reported,  4.3  second-feet  December  31. 

1910-1916:  Maximum  stage  reported,  4.02  feet  May  10,  1914  (discharge,  200 
second-feet);  minimum  stage,  1.44  feet  December  28, 1912  (discfaai^,  1.7  second- 
feet). 

Ice. — Stage-discharge  relation  possibly  affected  by  ice  for  a  few  days  in  January. 
Open-water  rating  curves  used. 

Dtvbrsions. — None  above  the  station. 

Rboulation. — City  of  Payson  has  constructed  several  small  reservoiis  above  the 
station  which  regulate  the  flow  to  some  extent. 

Cooperation. — Since  January  1,  1911,  records  have  been  furnished  by  the  United 
States  Reclamation  Service. 

Dittiuirge  meoMurementt  of  Peleetneet  Creek  near  Payson,   Utah,  during  year  the  ending 

Sept.  SO,  1916. 


Sete.    1            Made  by- 

Oa«e  i     Dts- 
beicht.    chaise. 

Date. 

Made  by— 

OB)!e 
height. 

Dls- 
chaiw. 

Jan.  26 

■a  yi  kAam^ 

Feet. 
2.14 
2.78 
2.69 
2.67 

Sec.-n. 

5.4 

45.8 

29.0 

26.7 

July  6 
28 

Sept.  4 
27 

E.  L.  McGrath 

Feei. 
2.38 
2.40 
2.33 
2.34 

aee.iU 
10.2 

An.  21 
Kay  30 

do 

E.  L.  McOrath 

Adams  and  Saxton 

Adams  and  Jones 

Jones  and  Saztoo 

10.8 
9.0 

30 

R.  If.  Adanu 

7.7 
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Dmljl  dxteharge,  in  tecond-feet,  o/Peteetneet  Creek  near  Payton,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

M^y. 

June. 

July. 

.\ug. 

Sept. 

1 

8.7 
8.0 

7.4 
7.4 
7.4 

6.8 
6.3 
6.3 
6.3 
6.3 

63 
6.5 
6.8 
6.8 
6.8 

6.8 
6.3 
6.3 
6.3 
8.4 

6.6 
6.5 
6.3 
6.3 
6.3 

6.5 
6.8 
8.8 
8.8 
6.5 
8.3 

6.3 
6.3 

6.6 
6.8 
7.1 

7.4 
7.4 
7.4 
7.1 
6.8 

6.5 
6.3 
6.3 
6.3 
8.6 

6.8 
6.5 
6.3 
8.5 
6.8 

6.8 
6.8 
7.1 
7.4 
7.1 

6.8 
6.8 
6.8 
6.8 
6.S 

6  8 
7.4 
7.0 
6.6 
6.6 

6.6 
6.8 
7.1 
7.1 
7.1 

7.0 
6.8 
8.8 
8.8 
8.6 

6.3 
8.3 

6.3 
8.5 
6.8 

7.0 
7.1 
8.8 
6.6 
S.1 

6.6 
5.3 
5.0 
4.8 
4.5 
4.3 

5  5 
8.7 
6.8 
6.9 
7.9 

7.  J 
7.1 
7.0 

8.4 
9.7 

12.1 
13.4 
11.2 
10.0 
8.7 

7.6 
7.7 
7.9 
7.9 
7.9 

8.2 
8.4 
8.2 
8.1 
7.9 

7.8 
8.0 
8.2 
8.0 
7.8 
7.9 

8.0 
8.0 
8.0 
8.2 
8.6 

g.6 

8.8 
9.3 
9.8 
9.7 

9.5 

9.8 

10.1 

10.4 

10.7 

10.1 
9.5 
9.8 
10.1 
10.1 

10.1 
10.2 
10.4 
10.0 
9.8 

9.8 
9.8 
9.5 
9.3 

9.6 
9.8 
10.1 
10.4 
10.4 

ia4 

10.1 
9.8 
10.0 

lai 

9.8 
0.5 
9.8 
10.1 
10.1 

10.1 
10.1 
10.1 
10.8 

10.4 

10.6 
10.7 
10.4 
9.8 
10.2 

10.7 
11.4 
12.1 
11.4 
10.7 
11.9 

13.2 
13.2 
13.2 
13.4 
13.7 

13.7 
13.7 
15.2 
18.0 
17.7 

18.8 
20.4 
22.1 
22.9 
23.7 

27.2 
30.6 
32.6 
84.6 
39.4 

44.2 
68.8 
60.6 
102.0 
134.0 

1S0.0 
165.0 
115.0 
65.8 
80.4 

110.0 
128.0 
141.0 
150.0 
168.0 

144.0 
128.0 
114.0 
09.0 
86.0 

72.0 
82.0 
91.0 
70.0 
49.0 

66.0 
MO 
80.0 
96.0 
92.0 

88.0 
80.0 
60.0 
66.0 
63.0 

67.0 
71.0 
67.0 
63. 0 
52.0 
41.0 

37.3 
33.6 
29.5 
25.4 
23.8 

22.1 

ao.8 

19.4 
18.8 
18.3 

18.3 
18.3 
17.4 
16.6 
15.8 

15.0 
15.0 
15.0 
14.6 
14.1 

13.4 
12.8 
12.8 
12.8 
12.4 

12.1 
11.8 
11.0 
11.0 
11.0 

11.3 
11.7 
12.0 
12.4 
11.7 

11.0 
10.7 
10.4 
10.4 
10.4 

10.4 

ia4 

10.1 
9.8 
9.8 

9.8 
9.4 
9.1 
9.1 
9.1 

9.3 
9.6 
9.5 
9.5 
9.3 

(.1 

8.8 
8.6 
9.0 
9.5 
10.0 

10.4 
U.O 
11.7 
12.0 
12.4 

12.0 
11.7 
11.4 
11.0 
10  7 

ia4 
ia4 
ia4 

10.1 

9.8 

9.6 
9.3 
9.3 
9.3 
9.1 

8.8 
&8 
8.8 
8.6 
8.4 

8.4 

&4 

a6 

8.8 
.9.1 
9.3 

8.8 

2                

8.8 

J 

8.8 

4 

8.8 

5 

8.8 

8 

8.4 

7 

S.6 

8 

8.8 

9 

8.8 

10 

8  < 

11 

8.4 

12 

8.4 

13 

9.1 

14 

9.3 

15 

9.5 

16 

9.6 

17 

9.6 

18 

9.3 

1» 

9.1 

20 

9.4 

21 

9.8 

28 

9.8 

23 

9.8 

24 

9.8 

25 

9.4 

26 

9.3 

27 

8l8 

28 

8.8 

29 

8.8 

30 

8.8 

31 

Monthly  dudtarge  of  Peteetneet  Creek  near  Payton 

Utdh.for 

the  year  ending  Sept.  SO,  1916. 

Month. 

DtsidiargR  ta  mrond-fget. 

Run-off 
(total  in 
aore-ltet). 

Maximum. 

Minimum. 

Mean. 

October 

8.7 

7.4 

7.4 

13.4 

10.7 

13.1 

166 

159 

37.8 

12.4 

12.4 

9.8 

6.3 
6.3 
4.3 
6.5 
8.0 
9.6 

13.2 

41 

U.O 
8.6 
8.4 
8.4 

8.n 

6.77 
6.40 
8.22 
9.61 
10.3 
46.6 
87.0 
17.7 
10.0 
9.94 
9.08 

412 

November 

408 

December ,. 

394 

606 

February 

647 

Uarch 

633 

AdcU 

2,770 

ifiy!:""::::::::::::::::::::::::::::::::::::::::::::::: 

6.350 

Jiine , 

1,050 

July 

615 

611, 

If^ptfinlnr . .  , . . . 

637 

Tbeyear 

165 

4.3 

19.1 

13,800 

NoTS.— Monthly  discharge  computed  by  United  States  Oeologlcal  Survey. 

spAinsH  Foax  at  tkistls,  utab. 

Location.— In  SW.  J  SW,  J  sec,  28,  T,  9  S.,  R,  4  E.,  in  Thistle,  Utah  Ckninty,  about 
800  feet  below  point  at  which  Soldier  Fwk  uid  Thistle  Creek  unite  to  form  Spanish 
Fork,  and  3  miles  above  Diamond  Fork. 

Drainage  area. — 490  square  miles. 

Records  available. — December  3,  1907,  to  September  30,  1916. 

Gaoe. — Inclined  staff  on  right  bank  10  feet  below  cable.  Used  May  4,  1915,  to  Sep- 
tember 30, 1916;  read  daily  by  Mrs.  Effie  Gordon.  November  21, 1912,  to  May  3, 
191-5,  a  vertical  staff  on  right  bank  at  same  site  and  datum.  December  3,  1907, 
to  November  20,  1912,  a  vertical  staff  on  left  bank  about  a  mile  downstream. 
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DiscBAitaB  MBABDKBMKNT8. — ^M»de  fnun  cable  at  gage  or  by  wading. 

Channel  and  control. — ^Bed  compoaed  of  gravel  and  sand.  One  channel  at  all 
stages.  Left  bank  low  and  subject  to  overflow;  right  bank  high  and  partly 
wooded.  Channel  straight  for  100  feet  above  and  600  feet  below  gage.  Gravel 
bar  about  30  feet  below  gage,  shifting. 

Extremes  of  discharge. — ^Maximum  stage  reported  during  year,  6.15  feet  May  9. 
(discharge,  822  second -feet);  minimum  stage,  3.90  feet  November  12  '(discharge, 
34.0  second -feet). 

1907-1916:  Maximum  discharge  reported,  920  second-feet  May  10,  1914;  mini- 
mum discharge,  1S.5  second-feet  December  20,  1913. 

IcB. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

DrvERfiioNS. — No  important  diversions  above  the  station. 

Requlation. — None. 

Cooperation. — Records  since  January  1, 1911,  furnished  by  United  Stat^  Reclama- 
tion Service. 

Discharge  meamremenU  of  Spanith  Fork  at  ThittU,  Utah,  dttring  the  year  ending  Sept. 

SO,  1916. 


Dstc. 

Madeby- 

0«fe 
beiiht. 

DU- 
charge. 

Data. 

Hade  by- 

GaRe 
beigbt. 

Dis- 
charge. 

XoT.  19 

J(  M    i'lr'Of       ,     . 

Feet 
4.02 
5.75 
4,94 
4.68 
4.42 

Sec.-lt. 

47.2 
587 
21.') 
140 

86 

Aug.  11 
23 

30 
Sept.  12 

JooM  and  Saxtioo 

Adams  and  Saxton 

Adams  and  Jones 

do 

• 

Feet. 
4.22 
4.16 
4.12 
4.16 

ni?- 

Hay     6 

Jane  10 

23 

July  27 

....do 

McOrath  and  Saxton.. . 

Adams  and  Saxton 

do 

51 

43.1 

SO 

Daily  dueharge,  in  tecond-feet,  of  Spanish  Fork  at  Thistle,  Utah,  /or  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dec. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

42.1 
38.9 
40l5 
42.1 
43.7 

43.7 
42.1 
42.1 
46.5 
37.2 

35.6 
37.2 
43.7 
45.3 

to.a 

46.9 
46.9 
46.9 
46.9 
43.7 

4as 

46.9 
43.7 
43.7 
43.7 

48.6 
48.6 
48.6 
48.6 
48.6 
45.3 

42.1 
45.3 
46.9 
43.7 

43.7 

43.7 
87.9 
SO.  2 
S2.1 
46.9 

45.3 
84.0 
46.9 
42.1 
87.2 

(4.1 

42.1 
S4.1 
63.7 
59.8 

S6.0 
S4.1 
54.1 
59. 8 
46.S 

66.0 
42.1 
38.6 
54.1 
50.2 

38.9 
52.1 
64.1 
SO.  8 
M.1 

S4.1 
64.1 
64.1 
54.1 
S4.1 

54.1 
45.3 
ES.8 
56.0 
S6.0 

S0.2 
42.1 
38.9 
43.7 
46.9 

46.9 
S0.2 
62.1 

208 
225 
208 
202 
228 

249 
258 
276 
249 
215 

205 
208 
259 
446 
4S6 

466 

535 
618 
618 
618 

635 
535 
662 
580 
600 

686 
709 
732 

822 
720 

690 
667 
674 
635 
590 

466 
431 
416 
431 
406 

396 
416 
387 
397 
361 

339 
328 
3  IS 
■     318 
322 
322 

297 
318 
284 
276 
276 

269 
242 
235 
225 
215 

225 
215 
205 
182 
183 

173 

164 
153 
144 

147 

144 
144 
132 
124 
121 

117 

no 

108 
102 
102 

94.3 

88.7 
86.7 
88.7 
84.8 

8L0 

81.0 
81.0 

86.7 
77.6 

74.2 
74.2 
74.2 
94.3 
76.9 

81.0 
81.0 
74.2 
64.0 
64.0 

62.7 
53.6 
60.1 
61.4 
69.1 

75.9 
90.5 
72.5 
72.5 
64.0 
62.7 

61.4 
61.4 
61.4 
61.4 
68.1 

89.1 

58.8 
58.8 
84.  9 
53.6 

51.0 
49.0 
58.8 
54.9 
62.3 

S3.6 
52.3 
51.0 
51.0 

sao 

49.0 
4S.0 
48.0 
47.0 
45.0 

41.0 
41.0 
41.0 
42.0 
43.0 
43.0 

43.0 

2       

44.0 

J         

44.0 

4 

43.0 

i 

44.0 

6 

43.0 

7          

42.0 

8 

41.0 

9 

45.0 

10 

45.0 

11 

46.0 

12 

46.0 

13 

47.0 

14 

48.0 

14..     .„ 

48.0 

16 

47.0 

17          

46.0 

IK 

46.0 

19 

46.0 

30          

46.0 

21          

4«.0 

J2 

46.0 

23 

46.0 

24 

45.0 

at 

46.4 

S( 

45.0 

27 

47.0 

28 ". 

48.0 

39 

49.0 

30 

49.0 

31 

NoiB.— No  record  Deo.  24  to  Apr.  10. 
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Monthly  discharge  at  Spanish  Fort  at  Thitlle,  Utah]  for  Oie  year  ending  Sept.  SO,  1916. 


Month. 


Di3cbarKe  in  second-faet. 

Ma.xim>im. 

Ulnlmiim. 

Umn. 

M.2 

35.6 

44.0 

63.7 

34.0 

48.8 

S8.8 

38.9 

sa.9 

618 

202 

337 

822 

318 

X9 

318 

102 

188 

94.3 

S3. 6 

78. 8 

69.1 

41.0 

S2.3 

4«.0 

41.0 

45.S 

RuiMiff 
(total  la 
agwfcrt). 


October 

November 

December  1-23 
April  11-30... 

May 

Juno 

July 

August 

September 


3,710 
3,(00 
3.»0 
11,400 

u,]ao 
11.  an 

4.«0 

s,m 

3,710 


Note.— UontUy  discharge  computed  by  U.  S.  Geological  Survey. 

SFAinSH  FOKK  KEAR  SFAITISH  FOKK,  XTTAH. 

Location.— In  SW.  }  sec.  2,  T.  9.  S.,  R.  3  E.,  about  half  a  mile  below  United  States 
Beclamation  Service  divenion  dam  of  Strawberry  Valley  project,  half  s  mile 
above  intake  of  East  Bench  canal,  5  miles  southeast  of  Spanish  Fork,  Utah 
County. 

Drainaoe  area. — 670  square  miles. 

Records  available.— May  23;  1900,  to  November  30,  1901;  March  26,  1903,  to  Sep- 
tember 30,  1916. 

Gaqe. — Inclined  staff  on  right  bank  January  1,  1913,  to  September  30,  1916;  original 
gage  inclined  staff  on  right  bank  about  600  feet  above  East  Bench  canal  heading. 
May  23,  1900,  to  November  30,  1901,  and  March  26,  1903,  to  July  31,  1912;  tem- 
porary gage  One-fourth  mile  above  original  gage,  August  1  to  December  31,  1912. 

Discharge  measurements. — Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  rocks;  one  channel  at  all 
stages;  straight  for  about  200  feet  above  and  150  feet  below  gage.  Banks  hi^ 
amd  may  cave  off  during  floods.  Water  is  turbulent  and  control  generally  shifts 
during  high  water. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  9.08  feet  March 
21  (discharge,  879  second-feet);  minimum  stage,  river,  dry  December  19,  20, 
and  February  6. 

1900-1916:  Maximum  stage  recorded,  6.0  feet  May  21,  1907,  (discharge,  1,970 
second  feet);  minimum  stage,  river  dry  at  several  different  times  when  entire 
flow  was  being  diverted  at  Reclamation  Service  dam. 

Ice. — Stage-discharge  relation  affected  by  ice  at  times. 

Diversions. — Above  all  important  diversions  except  the  United  States  Reclamation 
Service  power  canal  which  supplies  the  high  line  canal,  the  power  plant,  and  the 
Salem  canal;  water  can  also  be  returned  to  the  river  at  the  power  plant.  In 
1916  this  canal  diverted  85,000  acre-feet. 

The  Strawberry  reservoir  (present  capacity  about  250,000  acre-feet)  has  been 
constructed  to  store  the  waters  of  Strawberry  River,  a  stream  in  the  Colorado 
River  Basin;  this  water  can  be  diverted  to  the  Spanish  Fork  basin  by  means 
of  a  tunnel. 

Regulation. — Natural  flow  affected  by  diversion  by  the  United  States  Reclamation 
Service  half  a  mile  above  the  station  and  will  also  be  affected  whenever  wat« 
is  supplied  from  the  Strawberry  reservoir. 

Cooperation. — Since  January  1-,  1911,  records  have  been  furnished  by  the  United 
States  Reclamation  Service. 
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Diaeharge  meaturemenU  of  Spanish  Fork  near  Spanish  Fort,  Utah,  dtiring  the  year  ending 

Sept.  30,  1916. 


Date. 

Hade  by- 

Oace 
height. 

DIs- 
cbarge. 

Date. 

Made  by- 

Gaeo 
height. 

Dis- 
chaige. 

Uar.  22 

R.  M.  Adftmff 

Ftet. 

6.86 
6.65 
7.50 
8.70 
8.67 
6.48 
5.32 
5.05 
4.88 
4.74 

See.-ft. 
507 
466 
514 
787 
848 
372 
187 
163 
130 
110 

July  5 
27 

Aug.  9 
IS 
22 
31 

Sept.  6 
18 
25 

E.  L.  McOrath 

Adams  and  Saxton 

Jones  and  Saxton 

do 

do 

do 

do 

do 

do 

FeU. 
4.89 
4.93 
4.20 
4.45 
4.43 
4.50 
4.47 
4.40 
4.42 

See.-ft. 
130 

23 
Apr.  11 

^^    1 

17 

June    8 

do 

do 

do 

do 

do 

E.  L.  HcOrsth 

137 
44 
71 
«6 
77 
77 

20 
July    3 

do 

do 

do 

«6 
«7 

Daily  discharge,  in  tecond-feet,  of  Spanish  Fork  near  Spanish  Fori,  Utah,  for  the  year 

ending  Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

14.5 
9.8 
9.8 
12.1 
12.9 

12.1 
12.1 
12.1 
11.3 
9.3 

6.9 
7.9 
9.8 
10.6 
13.7 

14.5 
14.5 
14.5 
13.7 
13.7 

12.9 
12.1 
10.6 
9.3 
9.3 

11.3 
12;  I 
12.1 
11.3 
10.6 
10.6 

8.S 
8.8 
8.8 
8.8 
9.3 

10.6 
23.2 
17.6 
16.0 
17.6 

12.1 
6.4 
12.9 
14.5 

8.8 

14.5 
11.3 
12.1 
14.5 
16.0 

16.8 
16.0 
15.2 
17.6 
8.8 

16.0 
16.0 
12.4 
8.8 
14.5 

8.8 
8.8 
11.3 
16.0 
14.5 

14.5 

n.3 

10.6 
12.9 
14.5 

12.9 
6.9 
14.5 
14.5 
16.0 

7.9 

6.3 

2.7 

0 

0 

2.9 
7.6 
11.3 
11.3 
11.3 

11.3 
11.3 
11.3 
11.3 
11.3 
11.3 

44.1 
46.7 
45.4 
61.7 
94.0 

88.0 
82.0 
83.5 
105.8 
148.2 

164 
166 
188 
196 
198 

229 
258 
254 
333 
314 

879 
552 
562 
303 
320 

381 
324 
408 
366 
351 
320 

286 
381 
297 
140 
381 

354 

321 
216 
354 
270 

514 
510 
467 
474 

447 

607 
537 
556 
505 
442 

392 
404 

458 
542 
626 

556 
687 
789 
846 
687 

662 
522 
496 
496 
634 

681 

756 
756 
788 
638 

654 
618 
522 
482 
425 

376 
359 
340 
195 
342 

346 
330 
319 
308 
337 

280 
268 
253 
227 
227 
2.t2 

237 
226 
209 
212 
309 

204 
201 
193 
198 
201 

206 
193 
189 
182 
174 

178 
173 
181 
175 
165 

166 
164 
152 
147 
147 

134 
138 
142 
131 
131 

147 
147 
151 
119 
138 

138 
137 
139 
151 
164 

160 
164 
164 
166 
174 

179 
171 
138 
137 
141 

140 
125 
123 
128 
132 

135 
140 
140 
137 
122 
104 

106.0 
102.0 
83.5 
80.7 
87.0 

94.0 
83.5 
41.6 
46.7 
42.9 

36.6 
46.7 
82.0 
78.1 
74.2 

76.8 
76.8 
80.7 
79.4 
74.2 

71.6 
71.6 
76.6 
75.5 
72.9 

72.9 
74.2 
74.2 
78.1 
76.8 
76.8 

75.6 

2 

75.6 

3 

75.5 

t 

23.2 
23.2 

23.2 

"is.'i' 

26.8 

■■27."7' 
37.8 
19.6 
25.0 

25.0 
25.0 

■"25.6' 
26.8 
26.8 

31.3 

25.0 
25.9 

0 

19.6 
24.1 
27.7 
28.6 

36.5 
41.6 
36.5 
36.5 
39.1 

37.8 
37.8 
46.6 
40.7 
44.1 

44.1 

46.7 
46.7 
46.7 
46.6 

47.5 
51.7 
63.4 
64.2 

71.6 

S 

70.3 

g 

76.8 

7  

75.5 

8 

79.4 

9 

82.0 

10 

80.7 

11 

80.7 

12  

80.7 

13 

79.4 

14 

06.2 

15 

69.0 

ig    

66.3 

17 

64.8 

18 

64.8 

19 

66.2 

20 

71.6 

21 

71.6 

22 

23 

24 

25 

26 

72.9 
70  3 
70.3 
67.6 

67.6 

27 

66.2 

28 

69.0 

29 

54.2 

30 

52.6 

81 

Note.— StiEC-discbarge  relation  affected  by  Ice  at  times  from  Jan.  1  to  Feb.  3;  mean  discharge  for  periods 
pot  estimated. 
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Monthly  discharge  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  the  gear  ending  Sept. 

SO,  1916. 


Honth. 


October 

November 

December 

February  4-28 

March 

April 

May 

June 

July 

August 

September 


Dischargo  In  seoond-iget. 


Maximum.   Minimum.      Mean, 


M.5 
23.3 
16.0 
63.4 

8;» 

846 

788 

237 

179 

106 
82.0 


6.9 
6.4 
0 
0 

44.1 
140 
195 
131 
104 
41.6 
S2.5 


11.6 
13.3 
10.8 
38.9 

2S3 

464 

444 

179 

143 
74.0 
71.2 


Run-off 
(total  in 
acre-foet). 


707 
786 
864 
2,010 
15,600 
27,600 
27,300 
10,700 
8,790 
4,550 
4,2<0 


NoiB, — Monthly  discbarge  computed  by  United  States  Qeologloal  Survey. 


SPAnSH  TOSK  AT  I.AKB  SHOBZ,  VTAB. 

Location. — In  NE.  }  sec.  15,  T.  8  S.,  R.  2  E.,  about  a  mile  east  of  Lake  Shore,  Utah 

County,  3  miles  above  mouth  and  about  3  miles  northwest  of  Spanish  Fork; 

below  sJl  tributaries  and  diversions. 
Dbainaob  abba. — 700  square  miles. 
RscoRDe  AVAILABLE. — December  10,  1903,  to  July  10,  1907;  March  10,  1909,  to 

September  30, 1916. 
Gaoe. — Inclined  staff  with  vertical  low-water  extension,  on  right  bank  about  half 

a  mile  below  highway  bridge  March  10,  1909,  to  September  30,  1916;  original 

gage  vertical  staff  on  left  bank  immediately  below  bridge  December  10,  1903, 

to  May  25,  1904;  gage  at  the  old  cable  800  feet  above  the  bridge  May  26,  1904, 

to  July  10,  1907. 
DiscHABOE  HBABUBEMENT8.— Made  from  cable  at  present  gage  or  by  wading. 
Channel  and  conthol. — Bed  soft;  fairly  permanent.    One  channel  at  all  stages; 

banks  of  earth,  high  and  clean. 
Extremes  op  dischaboe. — Maximum  stage  recorded  during  year,  12.85  feet  April 

29  (dischai^,  792  second-feet);  minimum  stage,  river  dry  August  7-16,  and 

August  21  to  September  8. 
1903-1916:  Maximum  stage  recorded,  16.0  feet  May  11,  1909  (discharge,  1,430 

second-feet);  minimum  stage  occurred  in  1916,  see  preceding  paragraph. 
Ice. — Stage-discharge  relation  slightly  affected  by  ice  for  short  periods. 
Diversions. — Entire  flow  is  diverted  above  station  during  last  part  of  irrigation 

season;  only  waste  and  return  waters  pass  the  gage  at  that  time. 
Regulation. — Natural  flow  affected  by  the  diversions  above  station. 
Cooperation. — Since  January  1,  1911,  records  have  been  furnished  by  the  United 

States  Reclamation  Service. 


Discharge  measwements  of  Spanish  Fork  at  Lake  Shore,  Utah,  during  the  year  ending 

Sept.  SO,  1916. 


[Made  by  B 

.  M.  Adams.] 

Date. 

Oage 
hei^t. 

Dis- 
charge. 

DaU. 

Gage 
height. 

Dis- 
cfaacge. 

JaB.25 

Ftet. 

4ce 

7.82 

See.^t. 
«3 
355 

Apr.27 

Fed. 
12.32 
4.78 

3ee.^t. 

737 

Mar.  39 

May  22 

m 
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Daily  diiehmge,  in  iecond-J!ut,  of  SpaniA  Fork  at  Lake  Shore,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


IHy. 

Oct. 

Nov. 

Dee. 

Jta. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 

2.6 

2.6 

2.6 
2.6 
2.6 

2.6 

2.6 
2.6 

a.« 

2.6 
3.6 

2.6 
2.6 
2.5 
2.4 

2.a 

2.5 
2.6 
2.6 
2.6 
3.7 
4.1 

6.0 
6.0 
6.0 
6.0 
6.0 

11.6 
17.3 
23.0 
2X0 
23.0 

28.0 
33.0 
42.0 
51.0 
60.0 

60.0 
60.0 
62.5 
65.0 
.^0 

65.0 
65.0 
65.0 
65.0 
6S.0 

65.0 
45.0 
65.0 
65.0 
70.5 

76.0 
70.0 
82.0 
7D.4 
78.4 

74.0 
75.0 
76.0 
73.5 
71.0 

76.5 
82.0 
80.0 
78.0 
76.0 

75.0 
74.0 
74.7 
75.2 
70.0 

7».0 
82.0 
73.6 
65.0 

aa.0 

£5.0 
M.0 

62.5 
56.0 
66.6 
68.2 

50.8 
61.4 
61.0 

87.6 
S2.5 

47.5 
45.5 
60.0 
72.8 
86.0 

80.0 
74.0 
75.5 
77.0 
71.8 

66.7 
61.6 
67.7 
74.0 
64.4 

65.2 
63.5 
71.7 
88.0 
86.0 

02.0 
86.0 
80.0 
80.0 
80.0 
80.0 

79.0 
77.0 
7&0 
80.0 
88.0 

«6.0 
104 
107 
110 
112 

lU 

lis 

113 
113 

lis 

113 
116 
lU 

lis 

lU 

110 
120 
122 
123 
135 

123 
121 
IN 
131 

144 

119 
95 
122 
144 

167 
U7 
U3 
179 
236 

251 
251 
298 
274 
254 

X43 

277 
337 
349 
472 

627 
672 
5« 
528 
S81 

t81 
185 
409 

MS 
345 
S21 

817 
360 
193 
438 
4X5 

an 

366 
381 
421 

476 

646 
661 
560 
565 
609 

645 
698 
703 
663 
564 

537 
519 
571 
«45 
707 

735 

757 
779 
792 
627 

480 

425 
473 

4n 

464 

502 
628 
509 
54< 
582 

534 

451 
389 
317 
277 

229 

174 
122 
119 
Ul 

212 

138 
122 
116 
101 

80 

86 

33.5 

37.0 

31.0 

17.5 

4.5 
21.0 
17.5 
4.5 
3.0 

3.0 
3.0 
3.0 
2.0 
2.0 

2.0 
2.0 
2.0 
3.0 
3.0 

3.0 
2.0 
XO 
XO 
XO 

XO 

XO 
XO 
XO 
XO 

XO 
XO 
XO 
XO 

XO 
XO 
XO 
XO 
XO 

XO 
XO 
1.7 

1.1 

1.0 

1.0 
1.0 
1.6 
XO 
1.7 

1.3 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
LO 
1.0 

1.0 
XI 
X8 
X« 
1.7 
1.0 

1.0 
1.0 
1.0 
1.0 
0.7 

0.3 

ao 

0.0 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 

0.0 
X3 
4.5 
3.0 
1.6 

0.0 

0.0 
0.0 

ao 

OiO 

ao 
ao 
ao 
ao 
ao 
ao 

0.0 

a 

0  0 

3 

0.0 

4 

0.0 

5 

0.0 

6 

0.0 

0.0 

S        

0  0 

« 

0.3 

10 

0.7 

n 

12 

1.0 
1.0 

13 

1.0 

14 

1.0 

15 

1.0 

16 

1.8 

1.7 

W 

XO 

2  0 

20 

XO 

21 

XO 

XO 

21 

XO 

M 

2.0 

25 

XO 

X 

2  0 

27 

2.0 

28 

2  0 

2» 

30 

SI 

XO 
XO 

Note.— Discharge  (or  Dec.  30  and  31  Interpolated  by  United  States  Oeologlcal  Surrey. 
Monthly  disAarge  o/Spaniih  Fork  at  Late  Shore,  Utah,  for  the  year  ending  Sept.  30, 1916. 


Month. 


October 

Norember 

Deeember 

hanary 

February 

Mardi 

^::::::::: 

taoe 

JUy 

Angust 

September 

The  year, 


Dbdiaige  inseoond-ieet. 


Maximum.  HlTrimwin 


4.1 
7a5 
8X0 
9X0 
131 
673 
793 
682 
21.0 
X3 
4.5 
XO 


792 


23 

ao 
sao 

4S.5 
77.0 
96.0 
317 

17.5 
XO 
LO 
0 
0 


266 

43.7 
71.5 

Tai 

110 

306 

5«S 

381 
3.32 
1.52 
.536 
1.17 


m 


RniMiff 
<totalin 
aoi«4eet). 


164 
2,600 
4.400 
4.310 
6,330 
18,800 
33,500 
17,300 
198 
93.5 
3X3 
69.6 


87,800 


NOTB.— Moafhiy  diadiarge  oomputed  by  United  States  Oedogical  Survey. 
DIAMOHS  rOBX  XBAB  THISTZ.X,  UTAH. 

Location.— In  NE.  {  SE.  }  sec  17,  T.  9  S.,  R.  4  E.,  at  foot  bridge  about  200  yards 

above  mouth,  2}  miles  from  Thistle,  Utah  County. 
DsAiNAOB  ABEA. — 157  squAfe  miles. 

RxcoKOS  AvAiLABLB. — December  2,  1907,  to  Sept^nber  30,  1916. 
Gage. — Inclined  staff  on  left  bank  about  5  feet  above  footbridge. 
DnsoHAROK  MKAsuREUEirrs. — Made  from  footbridge  or  by  wading. 


Digitized  by 


Google 


64 


SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Channel  and  control. — Bed  composed  of  small  gravel;  shifts.  Onecluuuiel  at  all 
stages;  straight  for  100  feet  above  and  below  gage.  Banks  covered  with  cotton- 
wood  trees;  subject  to  overflow  during  extreme  floods. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.08  feet  May  7 
(discharge,  457  second-feet);  minimum  stage,  2.74  feet  January  21  (discharge, 
4.2  second-feet). 

1907-1916:  Maximum  discharge,  735  second-feet  May  9,  1909  (stage,  5.5  feet). 
Minimum  discharge  occurred  in  1916,  see  preceding  paragraph. 

Ice. — Stage-discharge  relation  slightly  affected  by  ice  for  short  periods. 

Diversions. — No  diversions  of  importance. 

Regulation. — Natural  flow  affected  by  water  supplied  from  the  Strawberry  reser- 
voir. 

Cooperation.*— Since  January  1,  1911,  all  records  have  been  furnished  by  the  United 
States  Reclamation  Service. 


Discharge  measuremenU  of  Diamond  Fork  near  Thistle,   Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

Oaee 
height. 

Dis- 
charge. 

'     Date. 

Made  by— 

Gaw 
bcigbt. 

ch&rge. 

Jan.    31 

Fat. 
2.90 
4.90 
4.4S 
4.32 
4.76 
4.72 
4.30 

8ee.-tU 
9 
368 
186 
166 
232 
234 
137 

July   23 

Aug.  11 
14 
23 
30 

Sept.  12 

R.  U.Adams 

nrtt. 
4.68 
4.32 
4.45 
4.S8 
4.60 
4.65 

188 

***y  ,5 

do 

Tones  and  Baxton 

do 

Adams  and  Jones. 

do 

121 

do 

13 

26 
June  10 

23 
July     4 

do 

UcGratb  and  Sa.xton... 

Adams  and  Baxton 

do 

i«a 

170 
170 

Daily  discharge,  in  second-feet,  of  Diamond  Fork  near  Thistle,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jon. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Bert. 

1 

28.3 
26.3 
28.3 
26.3 
27.0 

27.0 
27.0 
26.3 
26.3 
26.3 

28.3 
26.3 
27.0 
26.3 
27.0 

27.0 
27.0 
28.3 
26.3 
27.0 

26.3 
26.3 
26.3 
25.6 
25.6 

25.6 
25.6 
25.6 
24.9 

24.9 
24.9 

24.2 
24.2 
24.2 
24.2 
24.2 

24.9 
34.0 
26.3 
28.4 
27.0 

2&3 
28.4 
27.0 
27.7 
27.7 

27.0 
26.3 
27.0 
26.3 
27.0 

27.0 
27.0 
26.3 
27.0 
27.0 

27.0 
25.6 
18.6 
30.5 
2a3 

26.3 
25.6 
26.3 
24.9 
26.3 

25.6 
25.6 
24.2 
24.9 
25.6 

24.2 
24.9 
24.2 
29.8 
29.8 

29.8 
22.8 
16.5 
13.0 
12.4 

18.6 
207 
23.5 
18.6 
18.6 

200 
1.3.0 
16.6 
13.0 

lao 

7.6 

7.5 
7.6 
1L4 
9.0 
9.6 

9.9 
6.6 
8.7 
11.7 
11.7 

7.2 
6.9 
9.6 
9.9 
9.3 

10  5 

5.7 
6.0 
6.0 

4.2 
6.0 
5.7 
6.0 
UO 

12.0 
12.0 
9.0 
9.0 

9.0 
9.0 

9.0 

7.2 

10  5 

11.7 

las 

11.7 
14.1 
15.3 
1&2 
16.2 

16.2 
15.6 
16.2 
1&2 
1&5 

17.1 

15.6 
16.5 

las 

16.6 

ia8 

17.1 
17.4 
1&8 
16.8 

17.7 
18.8 
17.7 
16.8 

17.7 
17.7 
17.7 
16.8 
26.0 

18.4 
18.8 
200 
25.5 
27.0 

32.6 
42.0 
42.0 
30.5 
305 

4a4 
48.4 
44.4 
106.0 
6L0 

183.0 
159.0 
192.0 
TOO 
77.0 

74.0 
95.0 
900 

7ai 

64.9 
63.6 

90 
104 
146 
128 
103 

88 
94 
130 
140 

236 

192 
164 
156 
183 
226 

244 
282 
219 
177 
174 

133 
151 
186 
244 

290 

379 
381 
379 
374 
302 

255 
244 
252 
319 
400 

427 
457 
447 
432 
374 

323 
302 
290 
259 
230 

206 
192 
205 
206 
190 

186 
183 
192 
202 
164 

149 
149 
149 
146 
142 
142 

142 
128 
128 
146 
137 

139 
130 
128 
205 
225 

224 
220 
220 
220 
218 

233 
233 
233 
233 

250 

250 
248 
241 
239 
248 

242 

270 
261 
256 
270 

270 
272 
136 
132 
274 

268 
266 
309 
303 
314 

344 
345 

346 
347 
348 

349 
269 
253 
243 

227 

217 
216 
215 
213 
213 

211 
188 
186 
182 

161 
158 

167 
160 
157 
142 
138 

440 
154 
162 
156 
158 

155 
153 
156 
157 
147 

152 
156 
159 
162 
156 

15« 
157 
170 
173 
173 

173 
173 
173 
173 
173 
17, 

173 

2 

173 

3 

IK 

4 

114 

4 

114 

6 

114 

7 

113 

8 

173 

9:  

173 

10 

171 

11 

in 

12 

173 

13 

171 

14     

144 

15 

146 

16         

146 

17 

143 

IS 

143 

IK 

143 

20 

168 

21 

180 

23 

180 

23 

180 

24 

173 

2S 

168 

26 

168 

27 

180 

28 

180 

29 

180 

30... 

163 

31 
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Monthly  discharge  of  Diamond  Fork  near  Thittle,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  second-feet. 


Uaximom.  Minimum.      Mean 


Run-oft 
(total  in 
acro-feet). 


October 

November. 

December.. 

January . . . 

February.. 

March. 

Ar 


April. 
May.. 


Jkuie. 

July 

Anfiust 

September. 


27.0 
34.0 
29.8 
12.0 
18.8 

192 

381 

457 

270 

349 

440 

180 


24.9 
18.6 
7.6 
4.2 
7.2 
16.8 
88 
142 
128 
132 
138 
113 


26.2 
26.5 
21.4 
8.68 
15.2 
59.1 

2C3 

253 

210 

251 

169 

158 


1,610 

1,580 

1,320 

534 

874 

3,630 

12,190 

15,500 

12,500 

15,400 

10,400 

9,400 


The  year. 


457 


117 


£4,800 


Note.— Monthly  discharge  computed  by  United  States  Oeologica]  Survey. 

VBTTED  STATES  BZOLAHATION  SE&VICE  POWEB  CAHAL  TOAB  SPAHISH  FOBS, 

UTAH. 

Location. — In  the  SW.  }  sec.  2,  T.  9  S.,  R.  3  E.,  near  mouth  of  canyon,  half  a  mile 

below  canal  headgates,  about  5  miles  southeast  of  Spanish  Fork,  Utah  County. 
Records  available. — January  1, 1909,  to  September  30, 1916. 
Gaoe. — Inclined  staS  on  right  bank  graduated  to  tenths  from  zero  to  5  feet. 
Discharge  measurements. — Made  from  footbridge  or  by  wading  at  gage. 
Channel  and  control. — Concrete-lined  section;  bottom  width  4.0  feet,  side  slopes 

1  to  1,  and  maximum  depth  of  water  will  be  about  6  feet.    Control  not  permanent 

owing  to  earth  and  rock  slides  below  the  gage. 
Extremes  of  discharge. — ^Maximum  stage  reported  during  year,  4.84  feet,  June  11 

(discharge  260  second-feet);  minimum  stage,  canal  dry  for  a  few  days  in  March 

and  April. 

1909-1916:  Maximum  stage  occurred  in  1916;  see  preceding  paragraph.    Canal 

dry  at  times  for  cleaning  and  repairs. 
Ice. — State-discharge  relation  sometimes  affected  by  ice. 
Diversions. — ^None  above  station. 

Reoulation. — Flow  controlled  by  headgates  half  a  mile  above  gage. 
Cooperation. — Since  January  1,  1911,  all  records  have  been  furnished  by  the  United 

States  Reclamation  Service. 

This  canal,  which  is  designed  for  a  capacity  of  500  second-feet,  diverts  on  the  left 
side  of  Spanish  Fork  in  the  SE.  }  sec.  2,  T.  9  S.,  R.  3  E.  About  3  miles  below  the  head 
is  the  for©  bay  of  the  power  plant.  Here  part  of  the  water  can  be  carried  on  in  the 
High  Line  canal  to  irrigate  lands  at  the  south  end  of  the  project  and  the  remainder 
used  to  supply  the  power  plant  or  turned  down  the  wasteway.  The  tailrace  water 
and  that  going  down  the  wasteway  is  used  to  supply  the  Salem  canal  or  returned  to 
the  river. 

"Discharge  measurements  of  United  States  Reclamation  Service  power  canal  near  Spanish 
Fork,  Utah,  during  the  year  ending  Sept.  30,  1916. 


Date. 

Madeby- 

GaEe 
height. 

Dis- 
cliargo. 

Date. 

Made  by— 

GaEo 
height. 

Dis- 
charge. 

Dec.  18 

R.  M.  Adams 

Fttl. 
2.30 
2.39 
2.73 
3.45 
4.38 
4.V5 
4.50 
4.  CO 
4.  CO 
3  55 
4.55 

Sec-It. 
55 
55 
96 
148 
217 
243 
224 
237 
228 
126 
221 

July  10 
17 
20 

Aug.  9 
15 
22 
31 

Sept.  f. 
18 
2.5 

E.  L.  McGrath 

Fret. 
4.85 
4.flO 
4.00 
3.85 
3.70 
3.04 
3.70 
3.C8 
3.53 
3.70 

Sec-It. 
240 

Feb.     1 
Apr.  21 

29 
May     9 

24 

do 

do 

do 

do 

do 

E.  L.  HcOrath 

do 

Adams  and  Saxton 

Jones  and  Sa.vton 

do 

K.  M.  Adams 

234 
156 
156 
149 
116 

Jones  and  Sa.xton 

R.  M.  Adams 

150 

19 

Adams  and  Saxton 

E.  L.  McGrath 

118 

Inly     3 
S 

do 

do 

142 

.....do 

do 

153 

-10— \vsp44a- 
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Daily  discharge,  in  second-feet,  of  United  States  Reclamation  Serviet  power  amal  near 
Spanish  Fork,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Ian. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt. 

1 

67.7 
70.2 
70.2 
70.8 
71.4 

70.8 
70.8 
70.8 
70.2 
(».6 

67.7 
67.7 

e».6 

70.2 

71.4 

72.7 
72.7 
72.1 
72.1 
71.4 

72.1 
72.1 
71.4 
70.8 
70.2 

72.1 
71.4 
71.4 
72.1 
72.1 
72.1 

70.2 
70.2 
70.2 
70.2 

eo.o 

69.6 
73.9 
72.7 
71.4 
73.9 

70.2 
66.5 
70.2 
63.0 
64.2 

72.7 
71.4 
71.4 
73.3 
75.3 

75.3 
74.6 
74.6 
76.6 
70.8 

74.6 
75.3 
62.5 
70.8 
74.6 

70.2 
70.8 
72.1 
74.6 
73.9 

73.3 
72.1 
71.4 
73.9 
74.6 

73.9 
68.3 
74.6 
75.3 
75.3 

70.2 

65.9 
50.4 
40.0 
64.2 

63.0 

87.7 
73.9 
71.4 
69.0 

69.0 
48.1 
69.7 
64.8 
66.4 
56.9 

60.0 
66.0 
64.2 
64.0 
65.0 

65.1 
58.3 
64.0 
72.0 
65.1 

69.2 
60.6 
63.2 
04.0 
65.1 

66.0 
65.7 
63.2 
61.8 
60.0 
63.6 
64.3 
61.0 
«6.8 
67.0 

72.2 
63.2 
64.2 
67.8 
62.7 
59.3 

00. 2 
00.5 
62.8 
6C.0 
68.0 

77.5 
81.0 
68.0 
88.5 
89.0 

80.0 
74.8 
71.8 
75.5 
75.9 

76.0 
61.8 
53.0 
05.1 
86.6 

88.0 
89.5 
90.0 
89.5 
90.0 

89.8 
100.8 
83.2 
83.6 

84.5 
85.2 
83.0 
86.6 
85.0 

86.3 
85.0 
85.1 
88.2 
79.6 

74.0 
79.4 
80.5 
72.2 
44.0 

ao 

0.0 
06.0 

0.0 
74.5 

0.0 
0.0 

78.3 
62.0 
77.0 

0.0 
86.2 
0.0 

ao 

00 
0.0 

75.0 
0.0 

84.5 
0.0 
0.0 

0.0 
0.0 

102.0 
0.0 

143.0 

0.0 
0.0 

ao 

0.0 
89.0 

89.8 
93.8 
94.5 
95.0 
92.4 

96.0 
91.0 
97.5 
102.0 
103.0 

187.0 
153.0 
150.0 
157.0 
184.0 

187.5 
151.0 
196.0 
194.8 
186.  S 

190.0 
202.5 
201.0 
217.0 
212.0 

205.0 
222.0 
222.0 
216.0 
213.0 

221.0 
220.0 
234.0 

227.0 
226.1 

204.0 
229.0 
247.0 
243.0 

243.0 

214.0 
208.0 
207.0 
233.0 
243.0 
243.0 

228 
214 
224 
217 
217 

214 
214 
224 
257 
258 

260 
255 
253 
248 
244 

244 

242 
235 
233 
233 

229 
227 
221 
220 
220 

216 
221 
220 
223 
221 

225 
225 
227 
123 
218 

217 
219 
239 
243 
240 

233 
231 
138 
220 
231 

226 

235 
158 
158 
137 

144 
137 
140 
147 
154 

157 
157 
157 
159 
157 
142 

137 
143 
136 
1S4 
132 

143 

12« 
129 
160 
155 

153 
156 
158 
148 
147 

148 

146 
148 
144 
146 

147 
146 
150 
148 
150 

149 
ISO 
148 
152 
150 
160 

ISO 

2 

150 

3 

t« 

4 

1« 

5 

148 

6 

146 

7  . 

1« 

8 

14S 

B 

149 

10 

I4S 

11.   • 

150 

12 

150 

13 

151 

14 

143 

IS 

la 

10 

142 

17 

143 

18 

143 

19 

147 

20  .    . 

151 

21 

151 

22 

153 

23 

153 

24 

150 

25 

IS 

26 

US 

27 

IS 

28 

IM 

29 

ISO 

30 

148 

31 

Monthly  discharge  of  United  State*  Reclamation  Service  power  canal  near  Spanish  F^irt, 
Utah,  for  the  year  ending  Sept.  30,  1916. 


Month. 

Dlsdiarge  In  seeond-ieet. 

Run-ofl 
(total  hi 
•cre-teet). 

Maximum. 

Minimum. 

Mesa. 

October 

72.7 
76.6 
76.3 
72.2 

100,8 
88.2 

184 

247 

260 

243 

184 

158 

67.7 
62.5 
40.0 
53.5 
53.0 
0 
0 

151 

214 

123 

126 

143 

70. » 
71.3 
07.1 
62.6 
77.1 
5ZS 
74.3 

216 

231 

187 

148 

149 

4,360 
4,240 
4  130 

December 

JwF^uftry 

S.MO 
4  430 

Marrh 

3,2» 
4,420 
13  20O 

April 

May :.:...:.:::.:r.:::::..:.: :::::::::. 

June 

M.TOO 
11,500 
9  IW 

July 

September 

8,8;» 

200 

0 

117 

8B,ooe 

Note.— Monthly  discharge  computed  by  United  State*  Qeologicat  Survey. 

HOBBLE  CKEXK  ITXAK  SPJtXKaYTLLX,  T7TAR. 

Location. — In  sec.  7,  T.  8  S.,  R.  4  E.,  about  150  feet  below  Springville  power  plant, 
1  mile  above  mouth  of  canyon,  and  4  miles  southeast  of  Springville,  Utah  County. 

Dbainaqe  AREA. — 120  square  mileo. 

Records  available.— March  23,  1904,  to  December  31,  1916,  when  station  was  dis- 
continued. 

Gage. — Vertical  staff  fastened  to  large  tree  on  right  bank,  75  feet  below  cable,  June 
1,  1909,  to  September  30,  1916;  original  gage  vertical  staff  about  1,000  feet  down- 
stream, installed  March  23,  1904,  washed  out  by  flood  April  2,  1907;  temporary 
gage,  vertical  staff  at  same  site  as  original  gage,  installed  June  1,  1907,  washed 
out  by  flood  about  May  1,  1909. 
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DiacBL&soB  MBAStrsEMBNTa. — ^Made  from  cable  or  by  wading. 

Channbl  and  contbol. — ^Bed  composed  of  boulden  and  coane  gravel;  fairly  perma- 
nent.   One  channel  at  all  stages;  banks  high  and  wooded. 

EzTBEMBs  or  DtscHABOB.^ — Mavimiim  stage  recorded  during  year,  6.40  feet  April  29 
(discharge,  824  second-feet);  minimum  stage,  3.15  feet  February  1  (discharge, 
17.4  second  feet). 

1909-1916:  Maximum  stage  April  29,  1916.    Minimum  dischaige,  7  second- 
feet  October  7  and  8,  and  December  10,  1905. 

ICB. — Flow  largely  from  springs.  Stage-discharge  relation  not  seriously  affected  by 
ice. 

Diversions. — The  only  diversion  above  the  station  is  the  power  canal  and  this  water 
is  returned  to  the  stream  about  150  feet  above  gage. 

Regulation. — Low-water  flow  may  be  somewhat  affected  by  operation  of  power 
plant 

Coopkkation. — Since  January  1,  1911,  all  records  have  been  furnished  by  the  United 
States  Reclamation  Service. 

Ditdutrge  meatwtmtnU  of  Hobble  Creek  near  Sprinffville,  Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Sate. 

Hade  hj— 

dace 

Dto- 
chaise. 

Date. 

Uadeby- 

Oaee 
height. 

Dl». 
charga. 

Iby    3 
]un»  26 
July  as 

R.M.Adamg 

McOnith  and  Sazton... 
Adams  and  Sazton. . .. 

Fat. 
S.30 
3.98 
3.60 

aec.-n. 

227 
«2 
30.3 

Aug.  21 
Sept.  11 
e«i>t.3» 

Jonea  and  Saxton 

do 

Adama  and  Saxton 

Fett. 
3.45 
3.50 
3.35 

Bu.-ft. 
25.7 
32 
22.7 

DaUy  disdutrge,  in  ueond-feet,  of  Hobble  Creek  near  Springville,  Utah,  for  the  period 
Oct.  1,  1916  to  Dee.  SI,  1916. 


Date. 

Oct. 

25.0 
23.6 
23.8 
23.6 
23.6 

23.6 
».S 
23.6 
23.6 
33.6 

23.6 
23.6 
23.6 
23.6 
23.6 

23.6 
23.6 
23.6 
22.9 
22.3 

22.3 
22.3 
22.7 
23.2 
23.6 

24.3 
25.0 
24.3 
23.6 
23.3 
23.1 

Nov. 

Vte. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Jane. 

Jnly. 

Aug. 

Sept. 

ms-iG. 

I 

22.8 
22.5 
22.3 
22.3 
22.3 

23.9 
23.5 
27.1 
26.0 
25.0 

26.0 
27.1 
26.4 
25.7 
26.0 

26.0 
27.1 
27.1 
27.1 
27.1 

27.1 
27.1 
26.0 
2S.0 
23.7 

36.4 
27.1 
27.1 
27.1 
37.1 

27.1 
26.4 
25.7 
25.0 
25.0 

25.0 
26.0 
27.1 
26.4 
25.7 

25.0 
25. 0 
35.0 
26.0 
37.1 

27.1 
27.1 
27.1 
37.1 
27.1 

28.0 
25.0 
26.0 
27.1 
26.4 

25.7 
25.0 
24.5 
24.1 
33.6 
33.6 

22.3 
21.0 
19.  S 
30.2 
20.6 

20.3 
20.0 
19.8 
30.2 
30.6 

19.8 
19.0 
19.S 
20.6 
20.1 

M.S 
19.0 
19.1 
19.3 
19.5 

19.6 
19.8 
20.4 
20.6 
20.6 

20.3 
19.8 
19.8 
19.8 
19.0 
18.2 

17.4 
18.2 
19.0 
19.8 
20.6 

20.4 
19.8 
20.4 
20.6 
30.8 

30.6 
30.6 
30.6 
30.6 
20.6 

X.6 
30.6 
31.0 
31.5 
31.5 

21.  S 
23.6 
25.8 
24.4 
23.0 

21.5 
23.6 
25.8 
33.8 

21.5 
21.6 
21.5 
22.9 
24.3 

35.8 
25.8 
3S.g 
34.2 
39.5 

59.0 

80.5 

122 

122 

122 

136 
194 
239 
399 

S74 

874 
494 
584 
464 
194 

332 
S>89 
314 
269 
224 
239 

254 
299 

344 

389 
374 

344 
299 
314 
437 
560 

674 
S64 
624 
494 
554 

629 
704 
7D4 
524 
464 

404 
434 
554 
674 
749 

674 
808 
808 
824 
534 

524 
507 
494 
624 
654 

569 
524 
494 
534 
624 

494 
464 
404 
374 
359 

194 
138 
264 
254 
354 

246 
239 
224 
224 
209 

309 

179 
179 
178 
179 
179 

178 
179 
179 
164 
179 

224 
224 
224 
209 
209 

209 
209 
209 
209 
209 

194 
194 
188 
179 
164 

138 
136 
122 
98 
86 

98 

98 
88 
77 
77 



71.0 
65.0 
68.9 
50.5 
50.5 

50.5 
63.9 

67.4 
58. 9 
60.  S 

47.8 
45.0 
47.8 
60.6 
60.6 

47.8 
45.0 
47.8 
50.6 
45.0 

39.5 
39.6 
39.5 
39.5 
38.6 

39.5 
39.5 
43.0 
45.0 
43.2 
41.4 

39.5 
39.5 
39.5 
39.5 
39.5 

37.2 
84.8 

34.8 
34.  S 
30.2 

25.7 
K.7 
25.7 
85.7 
26. 7 

25.7 
27.1 
3S.5 

3ao 

27.8 

25.7 
25.7 
25.7 
27.1 
38.6 

30.0 

37.8 
25.7 
25.7 
2S.7 
23.3 

21.9 

J 

31.5 

3 

21.1 

4 

20.7 

5 

21.1 

6 

21.5 

7 

21.6 

H 

21.5 

9              

21.5 

W 

2S.3 

11 

30.0 

12 

27.8 

IS 

25.7 

14 

24.7 

15 

33  6 

16 

22.5 

17              

21  5 

1<) 

21  5 

19 

21.5 

ID 

22.9 

21 

24.3 

22 

26  7 

23 

24.0 

24 

22.3 

25 

20.6 

26 

30  t 

27 

30.6 

28 

29 

20.8 

30 

22  3 

31 
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SXTRFACE  WATEB  SUPPLY,  1916,  PABT  X. 


Dmly  discharge,  in  gecond-feet,  of  HoVbU  Creek  near  SpringviUe,  Utah,  for  the  period 
Oct.  1,  1915,  to  Dee.  31, 19ie— (Sontinned. 


Day, 

Oct. 

Nov. 

Dfle. 

Day. 

Oct. 

Nov. 

Dee. 

D«y. 

Oct. 

Nov. 

Dee. 

1916 
1 

U 
26 
28 
30 
28 

3« 
27 
29 
30 
30 

23 
21 
21 
21 
21 

21 
31 
22 
22 
22 

26 
36 
26 
24 
22 

21 
21 
21 
22 
23 

1916 
11 

30 
30 
30 

30 
30 

SO 
30 
30 
30 
30 

22 
23 
33 

23 
^ 

36 
26 
26 
26 
26 

24 
2« 
24 
23 
32 

24 
36 
38 
30 
30 

1916 
21 

30 
30 
30 
30 
30 

26 
22 
22 
22 
22 
22 

36 
26 
36 
26 
26 

26 
26 
26 
26 
26 

30 

2. 

12 

22. 

30 

3 

13 

23 

ao 

4 

14 

24 

30 

5. 

15. 

25. 

30 

6. 

16. 

36. 

30 

7 

17 

27 

29 

8 

18. 

28 

28 

9 

19 

29. 

27 

10. 

20. 

30. 

26 

31 

36 

Monthly  discharge  of  Hobble  Creel  near  SpringvUle,  Utah,  for  the  period  Oct.  1,  1915, 

to  Dee.  SI,  1916. 


Month. 

Diacbatse  bi  second-feet. 

Rnn-off 

(total  in 

acre-feet). 

Uazimam. 

Uinimam. 

Uesn. 

1915-16 

25.0 
27.1 
27.1 
22.3 
25.8 

674 

824 

569 

224 
71.0 
39.5 
30.0 

22.3 
22.3 
23.6 
18.2 
17.4 
21.5 

254 

136 
77.0 
39.5 
23.3 
30.6 

23.6 
25.7 
35.8 
19.9 
31.3 

193 

631 

345 

165 
48.6 
29.9 
22.7 

1,460 
1,530 
1.590 
1.230 

Novftinhftr 

December..               

January 

1  230 

11,900 

31,600 

21,300 

9,830 

3,990 

1,840 

1  3S0 

March 

April 

May..:.:::::; 

June 

July 

R^pt^^nth^r . .       

The  year 

824 

17.4 

121 

87,700 

1916 

30 
26 
30 

22 
21 
21 

27.9 
23.9 
26.0 

1  7M 

November 

1)430 

1,600 

NOTC.— Monthly  discharge  computed  by  United  States  Oeoiogical  Survey. 
PaOTO  BIVXB  AT  FO&XB,  UTAH. 

Location. — In  NW.  J  sec.  25,  T.  5  S.,  R.  3  E.,  half  a  mile  above  Vivian  Park  summer 
resort,  which  is  just  above  Forks,  Utah  County,  2,000  feet  below  mouth  of  North 
Fork  of  Prove  River,  which  enters  on  the  right,  and  3,000  feet  above  South  Fork, 
which  enters  on  the  left,  1  mile  above  Utah  Power  &  Light  Co.'s  diversion  dam, 
and  12  miles  up  Provo  Canyon  from  Provo,  on  highway  and  railroad  from  Prove 
to  Heber. 

Drainage  abba. — 600  square  miles. 

Records  available.— November  17,  1911,  to  September  30,  1916.  Records  have 
been  obtained  at  various  points  below  the  mouth  of  South  Fork  since  1890. 

Gage.— Vertical  staff  on  right  bank  October  5,  1915,  to  September  30,  1916.  Read 
by  J.  F.  Carter.  November  17,  1911,  to  October  4,  1915,  records  were  obtained 
from  an  inclined  staff  about  2,500  feet  downstream. 

Discharge  measurements. — Made  from  cable  from  highway  bridge,  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  large  boulders;  fairly  perma- 
nent. Banks  fairly  high  and  not  subject  to  overflow;  one  channel  at  all  stages. 
Well-defined  riffle  about  80  feet  below  gage. 
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EzTRSMBS  or  DiscHARGii. — ^Maximum  stage  recorded  during  year,  4.40  feet  at  8  a.  m. 
Ifarch  21  (discharge,  1,820  second-feet);  minimum  stage,  0.43  foot  at  8  a.  m.  August 
22  (diachiuge,  208  second-feet). 

1911-1916:  Maximum  discharge,  2,110  second-feet  June  8,  1912;  nniniiniim  dis- 
charge, 155  second-feet  September  1,  1915. 

IcK. — Stage-discharge  relation  slightly  affected  by  ice. 

DivERBioNS. — Station  is  below  diversions  for  irrigation  in  Heber  Valley  and  above 
those  in  the  vicinity  of  Provo. 

Rbgulation. — A  number  of  small  lakes,  at  the  headwaters  have  been  utilized  aa 
storage  reeervoiis  and  flow  is  regulated  to  slight  extent. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  January 
1  to  February  29.  Rating  curve  fairly  well  defined  between  225  and  1,000  second- 
feet.  Gage  read  to  hundredths  once  a  day.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  table  except  for  ice-affected  period,  when  a 
slight  correction  was  made.    Records  Mr. 

Ditdutrge  meaturementt  of  Provo  River  at  Forhs,   VUih,  during  the  year  ending  Sept. 

30,  1916. 


Uadeby- 

Gage  height. 

Dis- 
charge. 

Date. 

gage. 

Upper 
gage. 

Oct.     5 

Stonerand  Porter. 

Feet. 

0.80 

.96 

2.53 

2.80 

2.60 

2.48 

2.36 

1.07 

1.00 

.98 

.08 

Feet. 

a  52 

.69 

2.48 

2.74 

Z«5 

2.41 

2.33 

.71 

.58 

.57 

.70 

8et./t. 
233 

Jon.     8 

241 

Mar.  23 

L.  C.  Monsonff 

921 

23 

A.  B.  Parton 

1,070 

1030 

927 

Hay     5 

31 

C.  C.  Jacob 

968 

July  11 

Aug.    1 

16 

C.  C. Jacob 

300 

T.  F.  WenU» 

2S3 

C.C.Jacob 

230 

Sept.  13 

280 

a  Empteyise  of  Utah  Power  &  Ught  Co. 


t  Water  commissioner,  Provo  Rlrer. 


Daily  discharge,  in  tecond-feet,  of  Provo  River  at  Forki,  Utah,  for  the  year  ending  Sept. 

30, 1916. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

232 

226 
226 
226 
232 

232 
245 
246 
240 
237 

237 
245 
245 
248 
248 

24i 
259 
248 
250 
245 

242 
237 
240 
232 
242 

242 
237 
242 
221 
215 
211 

219 
211 
229 
211 
219 

213 
256 
245 
229 
250 

243 

245 
237 
245 
276 

282 
282 
300 
306 
318 

328 
821 
312 
306 
300 

315 
315 
265 
279 
315 

297 
306 
312 
315 
331 

318 
309 
300 
300 
300 

306 
2S4 
291 

300 
318 

294 
276 
259 
226 
259 

306 
300 
331 
331 
276 
279 
253 
262 
282 
262 
253 

226 
242 
239 
288 
262 

253 
253 
240 
300 
300 

253 

216 
282 
270 
262 

273 
245 
226 
253 
259 

264 
309 
2S4 
28.5 
279 

273 
234 
213 
264 
237 
348 

226 
262 
276 
288 
282 

288 
291 
291 
279 
282 

279 
279 
2W 
264 
256 

256 
253 
240 
256 
256 

256 
284 
264 
264 
267 

273 
297 
303 
297 

315 
321 
279 
321 
589 

578 
471 
377 
432 
504 

648 

552 
574 
.M9 
525 

478 
624 
697 
730 
931 

1,820 

1,140 

1,030 

923 

705 

66S 
640 
717 
640 
605 
633 

540 
601 
684 
636 
605 

655 
514 
525 
647 
616 

717 
856 
709 
697 
709 

784 
847 
873 
850 
747 

709 
648 
652 
721 
797 

931 

ft-* 

1,070 

1,140 

1.040 



915 
814 
789 
789 
898 

1,020 
1,080 
1.220 
1,250 
1,280 

1,180 

1,090 

999 

881 

814 

688 
60ft 
5.55 
544 
601 

578 
578 
624 
632 
601 

570 
525 
507 
,589 
676 
839 

957 

1,020 

864 

864 

1,010 

1,160 

1,150 
1,080 
1,100 
1,180 

1,150 
1,100 
1,080 
1,040 
1,040 

956 
974 
898 
873 
864 

822 
789 
672 
593 
563 

525 
436 
401 
425 
333 

363 
346 
343 
312 
318 

315 

306 
309 
306 
306 

291 
285 
282 
285 
282 

282 
291 
282 
270 
256 
259 
262 
262 
259 
262 

262 
262 
309 
M8 
238 
239 

259 
247 
250 
247 
282 

297 
270 
270 
253 
247 

245 
245 
253 
237 
234 

242 
237 
226 
221 
213 

210 
208 
221 
226 
247 

245 
229 
237 
240 
245 
270 

273 

2 

253 

3 

253 

4 

345 

i 

247 

6 

347 

7 

250 

8 

243 

9 

265 

10 

337 

11 

306 

12 

297 

13 

279 

14 

282 

IS 

285 

16 

285 

17 

285 

18 

282 

19 

294 

20 

388 

21 

376 

22 

23 

291 

24 

265 

25 

270 

26 

262 

27 

253 

28             .     ..  . 

256 

29 

245 

30 

245 

31 
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Mmithiy  di»charge  of  Provo  River  at  Fork*,   Utah,  for  the  year  ending  Sept.  SO,  1916. 


DtaiAiaige  In  naond-feet. 

Biuwifl 
(total  in 
aere-leet). 

Uonth. 

Huinnim. 

ail 
ail 
aat 
ai3 

233 

a7» 

614 

SOT 
363 

ass 
ao8 
a4a 

Mean. 

as* 

328 
331 

m 

303 

1,820 

1,140 

1,280 

1,180 

363 

297 

837 

238 
260 
203 
258 
270 
640 
743 
788 
883 
280 
244 
271 

14.600 

16,000 

18,000 

15,000 

15,500 

Uarch... 

39,400 

April. 

44,200 

^^;; ::::;:: 

49,100 

51,400 

jnly 

17,800 

AUKUStl 

15,000 

September           ..      

16,100 

The  ywr        

1,820 

aos 

431 

313,000 

SOTTTK  FOBK  OF  FSOTO  BITZK  AT  F0BK8,  TTTAH. 

Location. — In  oec.  26,  T.  5  S.,  R.  3  E.,  at  Vivian  Park  simuner  reeort,  just  above 
Forks,  Utah  County,  about  a  quarter  of  a  mile  above  confluence  of  South  Fork 
with  Provo  River  and  12  milee  up  Provo  Canyon  on  highway  and  railroad  from 
Provo  to  Heber. 

Dbainaob  abea. — 30  square  miles. 

Rbcobds  atailablb. — November  17, 1911,  to  September  30, 1916. 

Gaoe. — ^Vertical  stafi  nailed  to  Cottonwood  tree  on  right  bank  June  15,  1913,  to  Sei>- 
tember  30,  1916;  read  by  J.  F.  Carter.  Datum  raised  2  feet  on  jone  12,  1915. 
Original  gage,  vertical  staff  about  150  feet  above  mouth  of  stream,  used  November 
17, 1911,  to  June  14, 1913. 

DiscHABOB  If  BA80REMBNTS. — Ifado  from  foot  log  near  gage  or  by  wading. 

Channel  and  comtbol. — ^Bed  composed  of  gravel;  shifting.  One  channel  at  all 
stages;  banks  high  and  not  subject  to  overflow. 

KxTsEKES  OF  DISCHABOB. — Maximum  stage  rectHded  during  year,  0.76  foot  at  9.30 
a.  m.  May  12  and  13  (discharge,  50  second-feet);  minimum  stage,  0.46  foot  at 
9.30  a.  m.  May  29  (discharge  24  second-feet). 

1911-1916:  Maximum  discharge,  74  second-feet,  June  10,  1912;  minimum  dis- 
charge, 22  second-feet.  May  16, 1915. 

Ice. — Stage-dischatge  relation  not  affected  by  ice. 

DrvEBSiONS. — ^Below  all  divendona. 

Reovlationb. — None. 

Accuracy. — Stage-discharge  relation  fairly  permanent.  Rating  curve  pooriy  defined. 
Gage  read  to  hundredths  once  daUy.  Daily  discharge  determined  by  applying 
daily  gage  height  to  rating  table.  May  be  subject  to  error  at  certain  periods  due 
to  diurnal  fluctuation.    Records  fair. 

Discharge  meaetcrementt  of  South  Fork  of  Provo  River  at  Fork*,  Utah,  during  the  year 

ending  Sept.  30, 1916. 


Date. 

Hadebr— 

Oace 
bel^t. 

Dfii- 
cbarge. 

Date. 

Uadeby- 

Oalte 
height. 

Dls- 
ehaige. 

Oct.     5 
Jan.     8 

net. 

0.00 
.58 
.68 
.70 

26.7 
47.4 
44.5 

Ifay    5 

Jane  20 
Aug.    1 
Sept.  13 

L.C.  Uonson 

Uonson  and  Swendsen  a 
T.  F.  Wentit 

net. 

0.70 

.rs 

.50 
.61 

**5S-a 

56.7 

Har.  23 

L.  C  Hoosona 

29.0 

23 

A.  B.  Partem 

H.  li.  Stoner 

37.8 

a  Utah  Pcnrer  &  Light  Co. 


t  Water  oommissianer,  Provo  Rirer. 
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Dmfy  dudmrge,  in  teeond-feet,  <jf  SouA  Fork  of  Prvoo  Rmr  at  Fork*,  Utah,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oet. 

Not. 

D60. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

34 
34 
36 
36 
36 

38 
36 
36 
36 
36 

31 
33 
31 
31 
31 

31 
84 
34 
34 
S4 

34 
34 
34 
33 

32 

33 
33 
33 
31 
32 
32 

33 
33 
33 
33 
33 

33 

36 
36 
36 
36 

34 
34 
34 

33 
38 

36 
38 
36 
36 
36 

36 
36 
36 
M 
36 

36 
38 
36 
36 
36 

36 
36 
36 
34 
36 

S5 

36 
35 
35 
34 

34 
34 
84 

34 

36 

34 
34 
34 
34 
34 

34 
34 
34 
34 
34 

34 
34 
34 
34 
83 
34 

34 
34 
34 
34 
34 

33 
33 
33 
84 
34 

34 
34 
34 
34 
34 

34 
34 
34 
34 
34 

34 
34 
34 
32 
32 

33 
82 
31 
32 
32 
31 

30 
30 
30 
30 
30 

30 
» 
28 
28 
38 

28 
28 
28 
28 

28 

28 
28 
28 
28 
28 

28 
28 
28 
38 
28 

28 
29 
28 

28 

28 
28 
28 
31 
33 

30 
30 

a» 

29 

29 

30 
30 
30 
29 
29 

28 
29 
29 
30 
30 

46 
43 
42 
40 
40 

40 
40 
37 
35 
35 
34 

34 
34 

34 
34 
85 

34 
34 

34 
35 
35 

39 

39 
40 
39 
38 

44 
43 
43 
43 
42 

42 
42 
39 
39 

40 

44 
44 

48 
48 
46 

44 
44 
44 
42 
42 

44 
44 

44 

4« 
48 

48 
SO 
50 
48 
48 

42 
42 
40 
40 
39 

38 
37 
37 
37 
37 

37 
37 
84 
34 

28 
28 

28 
28 
33 
28 
43 

46 
44 
44 
♦4 
44 

44 

40 
40 
40 
40 

40 
40 
38 

39 
39 

39 
39 

37 
37 
37 

37 
35 
35 

35 
35 

35 
35 
34 
34 
35 

35 
35 
35 
35 
30 

32 
32 
32 
32 
35 

35 
35 
35 
85 
35 

34 
32 
30 
32 
32 

29 
30 
34 
30 
30 

28 
29 
29 
29 
30 

34 
33 
32 
32 
33 

33 
32 
35 
35 
35 

37 

ts 

35 
35 
35 

37 
35 
36 
86 
37 

37 
37 
35 
35 
35 
35 

35 

J  

35 

3 

85 

4   

35 

5 

35 

6 

3S 

7  

35 

8 

87 

9   

87 

10 

38 

11 

37 

12 

38 

IJ 

38 

14 

37 

15 

39 

16 

39 

38 

18 

38 

38 

20 

39 

21 

38 

39 

2S 

39 

2t 

39 

25 

38 

26 

SO 

JJ 

38 

28 

43 

37 

30 

87 

Monthly  ditdiarge  of  SonA  Fori  of  Provo  Rhtr  at  Forks,   Utah,  for  the  year  ending 

8«pt.  SO,  i916. 


Discharge  ta  aeooad-lMt. 


Uaxlmum.  MJnlmiim.     i^f  t^, 


Run-off 
(total  In 
acte-Ieet). 


October 

November 

Deoembar. 

January 

Februiury 

Uardi 

April 

y&f. 

Jane 

July 

Au)(U9t 

September. . . . 
The  year 


33.5 
35.1 
34.5 
33.3 
28.5 
32.9 
39.5 
40.7 
38.3 
33.1 
33.8 
37.5 


2,060 
2,090 
2,120 
2,060 
1,640 
2,020 
2,350 
2,500 
2,280 
2,040 
2,080 
2,280 


34 


35.1 


25,500 
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SUKFACE  WATER  SUPPLY,  1916,  PABT  X. 


8EVISK  UkKB  BASOr. 

OTH  CBZKX  SZAK  HATCH.  ITTAH. 

LocATioH. — In  sec.  1,  T.  37  S.,  R.  6  W.,  about  a  quarter  of  a  mUe  above  bockwato: 
of  Hatchtown  reservoir,  three-qnarterB  of  a  mile  east  of  east  boixndary  of  Sevier 
National  FoKSt,  and  3}  miles  southwest  of  Hatch,  Garfield  Connty. 

Drainage  arka. — 151  sqnaie  miles  (measured  on  topographic  maps). 

Records  availabub.— Jnly  15  to  September  20,  1912;  May  17,  1913,  to  August  22, 
1914;  October  1,  1915,  to  September  30,  1916;  also  some  miscellaneous  measoie- 
ments  in  1911  and  spring  of  1912. 

Gage. — Stevens  continuous  water-stage  recorder  (m  left  bank.  Hay  2  to  July  3, 1914, 
and  September  23,  1915,  to  September  30,  1916;  original  gage,  vertical  staff  on 
left  bank,  1^  mUes  above  present  site,  in  sec.  2,  T.  37  S.,  R.  6  W.,  July  15  to 
September  20,  1912,  and  May  25  to  July  11,  1913;  Stevens  water-stage  recorder 
at  site  and  datum  of  original  gage,  July  12, 1913,  to  April  25, 1914. 

Discharge  measurements. — ^Made  from  caUe  or  by  wading. 

Channel  and  control. — One  channel  at  all  stages.    Control  pennanent. 

Extremes  of  discbarge. — Maximum  stage  during  year,  from  water-stage  recorder, 
3.72  feet  at  3  a.  m.  May  12  (discharge,  511  second-feet);  miniTniim  stage  recorded, 
0.92  foot  on  January  28  and  29  (discharge,  17  second-feet). 

1912-1914  and  1916:  Maximum  stage  recorded,  3.78  feet  at  7  a.  m.  and  5  p.  m. 
June  1,  1914  (discharge,  535  second-feet):  minimum  stage  recorded,  0.98  foot 
July  31, 1913  (discharge,  10  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  during  most  of  December, 
January,  and  February. 

Diversions. — Below  all  diversions. 

Regulation. — None. 

Accuracy. — Stage.discharge  relation  permanent.  Rating  curves  well  defined 
between  20  and  300  second-feet,  and  fairly  well  defined  above.  Water-stage 
recorder  operated  satisfactorily  except  during  winter  period  and  from  November 
14  to  30,  1915,  and  July  24  to  August  3,  1916.  Daily  dischaige  ascertained  by 
applying  to  rating  table  the  mean  daUy  gage  height  determined  by  inspecting 
recorder  graph,  except  for  periods  of  defective  gage-height  record.  (See  footnote 
to  table  of  daily  discharge.)    Records  good  except  for  periods  mentioned. 

Ditcharge  meaturenuntt  of  Mammoth  Creek  near  Hatch,  Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Dttto. 

Hade  by— 

bS^t. 

DIs- 

cbaige. 

Date. 

Hade  by— 

be^t. 

Dis- 
cbargK 

Oct.   21 

J.  J.  Saoford 

Fttt. 
1.07 
1.28 
1.12 
1.48 
1.9« 
3.57 

ate..ft. 
20 
27.5 
22.8 
37 
83 
480 

Hay   19 
June    1 
15 
29 
Aug.  20 
S«pt.  13 

7.  7.  flraifnnl..     . 

Feet. 
3.42 
3.20 
Z92 
2.36 
1.81 
1.52 

^- 

Dec.   11 

A.  B.  Porton 

do 

do 

do 

do 

do 

309 

Feb.  22 

J.J.  SaDford 

256 

Apr.    3 

22 

do 

do 

do 

124 
00 
40.7 
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DaUj/  diteharge,  in  teeond-feet,  of  Mammoth  Creek  near  TTateh,  Utah,  for  theyear  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dee. 

Tan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

32 
32 
34 
35 
34 

34 

34 
29 
30 
30 

32 
32 
30 
29 
25 

2t 
28 
28 
28 
27 

22 
22 
22 
20 
21 

23 
24 
25 
23 
21 
22 

23 
24 
21 

19 
20 

2« 
27 
28 
29 
30 

25 
2S 
26 

35 

17 
19 
20 
21 
24 

25 
26 
25 
V> 
28 

22 
22 
22 
22 
24 

24 
23 
22 
22 
24 

26 
26 
28 
30 
29 

29 
30 
32 

35 
38 

49 
46 
50 
43 
38 

36 
36 
36 
36 
36 
35 

36 
38 
!» 
41 
38 

38 
37 
37 
38 
41 

44 
44 
42 
42 
44 

50 
60 
65 
65 
64 

66 
77 
99 
123 
152 

167 
195 
•  241 
265 
238 

213 
206 
213 
236 
382 

361 
435 

458 
473 

484 

492 
492 
473 
454 
421 

406 
3S2 
385 
392 
345 

800 

282 
303 
310 
265 

236 
254 
285 
303 
342 
406 

335 
345 
365 
378 
389 

3»2 
382 
375 
365 
351 

328 
303 
282 
260 
236 

218 
204 

195 
186 

182 

171 

163 
154 
147 
136 

117 
127 
122 
123 
117 

109 
103 
103 
101 
97 

95 
92 
91 
89 
84 

82 
80 
78 
.  82 
82 

82 

78 
74 
72 
70 

71 
70 
67 
70 
80 

150 
150 
120 
90 
140 
110 

110 
105 
105 
103 
111 

116 
97 
96 
92 

87 

83 

78 
75 
71 
69 

67 
66 
64 
63 
62 

50 
53 
52 
51 
48 

44 
44 
44 

57 
67 
52 

48 

i 

47 

3 

40 

4 

40 

5 

44 

C 

43 

7 

42 

8 

43 

9 

4S 

10 

47 

U 

29 

4S 

IJ 

43 

13 

41 

J4  

41 

15 

40 

1« 

40 

41 

Ik 

40 

22 

22 

23 

23 

40 

» 

30 

21 

38 

38 

23 

39 

39 

25 

38 

as 

24 
24 

17 
17 
18 
20 

!!!!!!! 

38 

41 

28  

34 

47 

30 

M 

Note. — No  gage-height  record,  dischatse  estimated  by  comparison  with  record  o(  flow  of  6e%-ier  River 
at  Hatch,  Nov.  14-30,  30  second-reet:  Mar.  1-3  and  Julv  24  to  Aug.  3,  as  given  in  table.  StageKliseharge 
relation  affected  by  ice,  diachaige  estimated  by  comparison  with  now  of  Sevier  River  at  Hatdi:  Dec  2-10, 
32  second-feet;  Dec.  12-15,  29  second-feet;  Dec.  16-31, 38  second-feet;  Jan.  1-11,  30  second-feet;  Jan.  12-16, 
«0  second-feet;  Jan.  17-25,  26  second-feet;  Feb.  11-18,  24  seoond-teet;  Feb.  23-29,  23  second-feet. 

Monthly  discharge  of  Mammoth  Creek  near  Hatch,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  second-feet. 


Maximum.  Mlnlmnm.     Mean. 


Run-off 
(total  in 
acie-feet). 


October 

November. 
December.. 

January 

February.. 

March 

April 

May 

June 

July 

.August  — 
September. 


20 


50 
265 
492 
39;f 
ISO 
116 

66 


The  year. 


492 


22 
36 
206 
117 
67 
44 
38 


27.5 
27.8 
34.7 
31.7 
23.1 
31.3 
84.2 

351 

248 
92.3 
73.9 
42.6 


89.3 


1,600 
1,650 
2,130 
1,950 
1,330 
1,920 
5,010 
2I,G(!p 
14,!<00 
5,680 
4,540 
2,530 


64,800 
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SUBFACE  WATBR  SUPPLY,  1916,  PAST  X. 


SEnsK  sivEa  at  batch,  ittah. 

Location. — In  SE.  }  sec.  28,  T.  36  S.,  R.  5  W.,  at  county  bridge  a  quarter  of  a  mile 
eaat  of  J.  C.  Barnhurst's  house  at  Hatch,  Garfield  County,  and  IJ  miles  below 
Hatchtown  reservoir. 

Drainage  area. — 260  square  miles  (measured  on  topographic  maps). 

Records  available. — June  3  to  November  4, 1911 ;  December  10, 1911,  to  September 
30, 1916. 

Gaoe. — Stevens  continuous  'water-stage  recorder  50  feet  below  bridge,  August  23, 
1914,  to  September  30,  1916;  inspected  by  J.  C.  Bamhuret.  Gages  previously 
used  as  follows:  June  3  to  November  4,  1911,  and  December  10,  1911,  to  May  7, 
1912,  original  gage,  about  an  eighth  of  a  mile  upstream  from  present  site;  May  8, 
1912,  to  May  6, 1914,  vertical  staff  on  middle  pier  of  bridge;  Stevens  water-stage 
recorder  IJ  miles  above  bridge,  May  7  to  May  25, 1914,  when  Hatchtown  reservoir 
dam  broke  and  released  11,600  acre-feet  of  stored  water.  This  recorder  was 
reinstalled  at  old  site  below  bridge  August  23,  1914. 

DiscHAROE  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  AND  CONTROL. — Bed  composed  of  sand  and  gravel;  fairly  permanent.  One 
channel  at  all  stages. 

Extremes  op  discharob. — ^Maximum  stage  recorded  during  year,  3.47  feet  at  7  a.  nu 
May  10  (discharge,  1,040  second-feet) ;  minimum  stage,  0.80  foot  November  30, 
December  1  and  2  (discharge,  80  second-feet). 

1911-1916:  Maximum  stage  recorded,  5.8  feet  June  5,  1912  (discharge,  1,210 
second-feet);  minimum  stage,  1.0  foot  March  18  to  April  2,  1912  (discharge, 
10  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

Diversions. — Above  all  diversions  except  Hatch  Bench  canal  and  Panguitch  Lake 
ditch,  which  divert  a  small  quantity  of  water  from  Mammoth  Creek.  Hillsdale 
ditch  diverts  about  4  miles  downstream  and  several  other  canals  about  7  miles 
below  for  irrigation  in  Panguitch  Valley. 

Regulation. — Entire  flow  controlled  by  gates  in  Hatchtown  reservoir  dam  before 
May  25,  1914. 

Accuracy.- — Stage-discharge  relation  subject  to  change  during  sudden  change  in  stage 
of  stream;  affected  by  ice  during  winter.  Rating  curve  well  defined.  Water- 
stage  recorder  not  in  operation,  discharge  interpolated,  during  following  periods: 
October  2-6,  January  21-24,  February  2-3,  and  April  23-29.  Daily  diacbaige 
ascertained  by  applying  to  rating  table  the  mean  daily  gage  height  obtained  by 
inspecting  recorder  graph.    Records  good. 

Discharge  mtasurementa  of  Sevier  River  at  Hatch,   Utah,  dtuing  the  year  ending  Sept. 

30,  1916. 


Date. 

Made  by- 

Oace 
height. 

Dis- 
charge. 

Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Oct.   21 

J.J.  Sanford.... 

Feel. 

0.84 

.79 

.74 

.72 

1.40 

2.20 

3.32 

Sec.-ft. 
97 
97 
89 
81 
280 
531 
980 

May   19 

June  1 
15 
29 

Aog.  8 
20 

Sept.  13 

J.  J.  Sanlord 

2.84 
2.34 
2.02 
1.46 
1.34 
1.13 
.97 

*"4 

Deo.  11 

A.  B.  Purton 

do 

do 

do 

do 

do 

do 

5flS 

Jan.    26 

J.  J.  Sanford 

Feb.  22 

Apr.    3 

22 

May     9 

do 

do 

do 

do 

291 
235 

115 

in 
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DaHy  duekarge,  in  teeond-feet,  of  Sevier  River  at  Hatch,  Utah,  far  the  year  ending  Sept. 

SO,  1916. 


Day. 


Oct.     Not.     Doc      Jan.      Feb.     Mar.     Apr.     May.    lone.    Jnly.     Ang.    Sept. 


1. 
2. 
J. 
4. 
S. 

t. 

7. 
8. 
9. 
10. 

II. 
12. 
13. 
U 
U. 

16. 

17 
18 
19 
30 

21 

a 

13 

M. 

2S. 

». 
27. 
28. 
2*. 
30. 
31. 


105 
106 
107 
106 
109 

111 
113 
109 
109 
105 

106 
105 
105 
105 
101 

lOI 

101 
101 
101 
105 

105 
106 
106 
106 
106 

105 

105 
105 
105 
105 
105 


106 
106 
106 
106 
106 

loe 

Ul 
131 
136 
126 

126 
126 
126 
122 
122 

117 
117 
117 
113 
113 

109 
109 
105 
105 
97 

97 
94 

87 


80 
80 
90 
103 
107 

109 
100 
109 
107 
101 

9S 
M 
95 
95 

94 

126 
128 
124 
122 
122 

122 

122 
123 
134 
U4 

124 
124 
134 
134 
124 
123 


138 
122 
96 


87 
115 
113 
90 
87 

94 
336 
321 
230 
230 

170 
87 
90 
92 
87 

87 

87 
87 
87 
87 

87 
87 
103 
209 
145 
178 


166 
158 
148 
140 
148 

119 

90 
90 
90 
90 

93 
92 
94 
101 

90 

87 
88 
85 
85 
82 


83 


85 
83 
83 
87 

94 

95 
99 
105 
105 

109 
113 
128 
140 
173 

284 

300 
390 


246 
240 
236 
230 
227 
206 


212 

236 
252 


249 
3SS 
281 
820 


351 
837 
327 
351 

393 
444 
483 

489 
478 

496 
634 

611 
689 
769 

809 
891 
891 
850 
842 


787 
693 
701 
737 
777 

854 

924 

965 

990 

1,020 

1,010 
986 
953 
903 
M6 

805 
761 
761 
789 
749 

681 
634 
634 

627 


530 
530 
561 
580 
603 
509 


599 
610 
623 
643 
662 

877 
658 
646 
646 
634 

607 
572 
623 

485 
459 

433 

415 
897 
380 
376 


354 
348 
334 
320 

307 
297 
278 
265 
255 


143 
236 
230 
218 
213 

309 

306 
304 
201 
195 

189 
189 
189 
204 
204 

204 
196 
193 
193 
198 

206 
195 
195 
193 
358 

493 
395 
320 
307 
497 
320 


829 

329 
414 
297 
258 

317 
243 
230 
221 
312 

304 

195 
195 
187 
184 

178 
173 
170 
168 
170 

165 

160 
153 
153 
163 

150 
148 
148 
178 
187 
158 


148 
143 
140 
140 
138 

133 
131 
190 
148 
140 

138 
131 
131 
131 
131 

128 
128 
128 
Ul 
131 

128 
128 
138 
136 
134 

128 
126 
128 
134 
117 


Monthly  discharge  of  Sevier  River  at  Hatch,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Konth. 


DlKhaige  in  seoond-feet. 


Maximum. 


Miiilmum. 


Uean. 


Run-off 
(total  in 
aore-teet). 


Oetoter 

November 

Dcicisnber. . . . . 
Jannaiy....... 

February 

Mardi 

June 

July 

August 

September 

The  year 


113 
131 
128 
336 
165 
390 
891 
1,030 
677 
497 
414 
150 


101 
80 
80 
87 
82 
80 
213 
530 
255 
189 
148 
117 


105 
110 
Ul  ■ 
123 
99.2 
159 
465 
750 
473 
343 
207 
133 


6,4S« 
6,560 
6,820 
7,560 
6,710 
9,780 
27,700 
46,700 
28,100 
14,900 
13,7UU 
7,860 


1,020 


80 


349 


181,000 


SXVISS  KIVXX  BXI.OW  OU>  HOVSTOIT  OAHAI^  HXAB  FAITaiTITCH,  TTTAH. 

LocATioK.— In  the  SW.  {  aec.  4,  T.  34  S.,  R.  5  W.,  jiut  below  heading  of  Old  Houston 
canal  and  about  3^  miles  north  of  Panguitch,  Grarfield  County. 

Dbainaoe  abea. — Not  measured. 

RxcoBDS  ATAILABLB. — ^August  1  to  September  30, 1916,  when  station  was  discontinued. 

Gaoe. — Vertical  staff  on  left  bank;  read  by  2iera  Church. 

DiscHAROB  MKASuREMBNTa. — ^Made  by  wading  near  gage. 

Channel  and  control. — One  channel  at  all  stages;  fairly  permanent. 

DivEBSioNS. — Numerous  diversions  for  Irrigation. 

RcotTLATioN. — Storage  in  Panguitch  Lake  afiects  the  flow  at  this  station  to  aomQ 
extent. 
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StTBFACE  WATER  SUPPLY,  1916,  PABT  X. 


AoccKACT. — Stage-discharge  relation  permanent  daring  period  of  Teoord.  Sating 
curve  not  completely  defined  on  account  of  insufficient  discharge  measurements. 
StaS  gage  read  daily  except  September  13-19,  when  observer  -was  away  bom 
station.  Daily  discharge  ascertained  by  applying  daily  gi^  h^ght  to  rating 
table;  estimated  for  days  on  which  gage  was  not  read.    Records  fair. 

Discharge  measureTnents  of  Sevier  River  below  Old  Houtton   ecnal,  near  Panguitek, 
Utah,  during  the  year  ending  Sept.  SO,  1916. 


IMade  by  J. 

J.  Sanford. 

1 

Date. 

he^. 

Di». 
charge. 

Date. 

he^t. 

THs- 
diaige. 

June  28 

Feel. 

aee.-ft 

102 
68 
30 

Au«.  8 

rtet. 

4.ao 

4.03 
3.64 

Stc-ft. 
274 

July  11 

Sept.  12.. 

187 

25      

88 

Daily  diteharge,  in  seeond-feet,  of  Sevier    Biver    helow    Old  Houtton  canal,   near 
Panguitch,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

1 

416 
416 
344 
416 
416 

416 
4M 
416 
380 
416 

44 

44 
44 

30 
30 

44 

44 
80 
30 
60 

11 

416 
416 
416 

416 
416 

380 
308 
176 
148 
100 

60 

78 
75 
72 
68 

64 
64 
60 
60 
60 

21 

100 

78 
78 
78 
60 

60 
44 
44 
44 
44 
44 

60 

2 

12 

22 

78 

3 

13 

23 

78 

4 

14 

34 

78 

5 

1  IS 

25 

7B 

16 

26 

78 

0 

27 

78 

7 

■  17 

28 

78 

8 

■  18 

29 

78 

9 

19 

30 

78 

10 

20 

31 

NOTS.— Discharge  estimated  Sept.  13-18. 

Monthly  discharge  of  Sevier  River  helow  Old  Boutton  canal,  near  Panguitch,  Utah,  for 
the  year  ending  Sept.  SO,  1916. 


UoDth. 


Discharge  In  seoond-teet. 


Ifaximum.  Mtnimnm.     Mean. 


RaiMrfl 
(total  in 
acre-feet). 


August 

Soptcml»r. 


494 

■78 


eas 


15,900 
3,(90 


SSTISR  aiVEK  HZAS  CEROLEVZLLB,  rTAS. 

Location. — Approximately  in  sec.  29,  T.  31  S.,  B.  4  W.,  2^  miles  above  mouth  of 

Pine  Creek  and  8  miles  aouthweet  of  Circleville,  Piute  County. 
Drainage  area. — 9S0  square  miles  (measured  on  topographic  maps). 
Records  available.— May  10  to  September  19,  1912;  April  23,  1914,  to  September 

30,  1916. 
Gaoe. — Stevens  continuous  water-stage  recorder,  with  outside  and  inside  staff  gages, 

about  a  mile  below  old  gage,  April  23,  1914,  to  September  30,  1916,  inspected 

by  James  Meeks;  vertical  staff  on  bridge  abutment  during  irrigation  season  of 

1912;  flow  practically  the  same  at  both  places. 
DiscHABOE  MEASUREMENTS. — ^Made  from  cable  or  by  wading. 
Channel  and  control. — One  channel  at  all  stages;  stream  bed  is  composed  of  sand 

and  rocks  and  is  fairly  permanent. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  8.0  feet  August 

6  (discharge  estimated  1,600  second-feet);  minimum  stage,  2.67  feet  September 

6  (discharge,  88  second-feet). 
1912,  1914-16:  Maximum  stage  recorded  in  1916;  minimum  stage,  2.50  feet 

July  16,  1915  (discharge  65  second-feet). 
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I<;e. — Stage-discharge  relation  not  affected  by  ice. 

DrvBBSiONS. — Above  all  diversions  for  Circle  Valley;  below  several  diversions  for 
Hatchtovn  project  and  Panguitch  Valley. 

Rboulation. — Flow  affected  somewhat  by  operation  of  Hatchtown  reservoir  until 
dam  broke  May  25, 1914. 

Accuracy. — Stage-discharge  relation  not  permanent.  Two  rating  curves  used,  fairly 
well  defined  by  frequent  measurements— one  applicable  October  1  to  January 
29  and  the  other  February  0  to  September  30.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  mean  daily  gage  height  obtained  by  inspecting 
recorder  graph;  shifting-control  method  used  January  30  to  February  8.  Rec- 
ords good. 

JHtcharge  meaawemenU  of  Sevier  River  near  CirdevUle,   Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

h3gl 

Dis- 
charge. 

Date. 

May  31 

June  15 
28 

July  11 
29 
31 
81 

Aug.    9 

Sept.  12 

Made  by- 

Oaee 
bai^t. 

Dls- 
cbatge. 

Oct    23 

J.  J.Sanlbrd 

Fta. 

2.94 
S.26 

3.36 
3.30 
3.78 
4.80 
fi.05 
6.54 
6.67 
6.08 

Sec.-)l. 
110 
1(3 

169 
194 
295 
607 
651 
771 
867 
677 

J.  J.Sanford 

Feet. 
4.44 
3.92 
3.14 
2.92 
4.30 
(.60 
(.50 
3.88 
3.10 

See.-ft. 
47( 

Dec     7 

A.  B.  Purton 

do. 

da 

388 

Jan.   35 

J.  J.  Sanibrd 

172 

Feb.  21 
Mar.  31 
Apr.  21 
May    5 

10 
18 

do 

do 

do 

.    do. 

:::::dS:::..:.::::::::::: 
do 

do 

do 

do 

do 

120 
462 

1,110 

1,070 

333 

165 

do 

do 

do 

Daily  diiduirge,  in  $econd-/get,  of  Sevier  River  near  CirdevUle,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

, 

12R 
120 
114 
111 
106 

103 
94 
89 
89 
90 

98 
99 
95 
99 
130 

111 
lOS 
122 
123 
122 

122 
111 
102 
101 
105 

IQS 
110 
120 
117 
116 
117 

123 
130 
120 
120 
123 

134 
1(4 

18S 
295 
297 

288 
164 
157 
141 
157 

178 
168 
163 
178 
172 

170 
174 
170 
1(4 
166 

163 
172 
153 
151 
161 

1(1 
159 

161 
166 
174 

170 

1(8 
170 
168 
170 

170 
1(1 
1(1 
1(3 
1(8 

151 
143 
142 
14( 
144 

174 

188 
194 
170 
1(1 

159 
137 
138 
181 
W7 
17( 

153 

207 
204 
200 
170 

170 
150 

148 
169 
1(4 

153 
120 
125 
170 
209 

190 

17( 
182 
190 
1(8 

150 
142 
159 
170 
1(6 

1(8 
1(3 
168 
106 
144 
13( 

140 
1(9 
182 
1(9 
178 

182 
194 
218 
238 
214 

203 
310 

191 
181 
186 

199 
195 
199 
208 
208 

210 
195 
189 

187 
183 

183 
193 
201 
181 

173 
171 
166 
171 
210 

247 
203 

195 
212 
238 

243 
245 
250 
254 
247 

238 
238 
238 
240 
259 

324 
452 
468 
477 
3(3 

373 
363 
339 
337 
324 
304 

319 
342 
355 
404 
402 

370 
343 
337 
350 
386 

439 
471 
444 
423 
428 

461 
524 
5.57 
680 
563 

see 

583 
620 
(58 
708 

731 
742 
786 
840 
852 

804 
710 
647 
635 
626 

690 
699 
801 
828 
840 

837 
837 
837 
801 
768 

734 
699 
664 

690 
708 

650 
592 
635 
535 
624 

477 
462 
490 
401 
463 
466 

458 
466 
409 
480 

607 

607 
SM 
493 
485 
477 

477 
461 
426 
390 
367 

352 
314 

273 
259 
245 

236 
212 
201 
189 
185 

181 
169 
164 
166 
IW 

149 
149 
140 
135 
136 

126 
124 

130 
124 
135 

IX 
128 
121 

128 
162 

203 
203 
181 
164 
158 

156 
160 
158 
175 
364 

627 
710 
741 
448 
401 
781 

426 
460 
818 
091 
743 

1,2S0 
898 

360 
342 
322 

302 
295 
295 
290 
288 

259 
245 
234 
234 
223 

199 
175 
142 
133 
109 

102 
102 

100 
99 
108 
114 

98 

3 

92 

3      

92 

4            

91 

6 

88 

( 

93 

7 

120 

8    

131 

S             

140 

10 

143 

11 

143 

12             

154 

13 

169 

14             

15.S 

15 

160 

IS 

167 

17 

167 

18 

167 

19 

167 

30 

171 

21 

171 

22 

175 

23         

176 

24 

175 

25 

1(9 

3(      

1(7 

27 

164 

28         

162 

29 

166 

ao       

160 

31             
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78  SURFACE   WATER  SUPPLY,   1»16,   PART  X. 

Monthly  discharge  of  Sevier  River  near  Circleville,  Utah,  for  the  year  ending  Sept.  SO,  1SJ6. 


Month. 

DfaduuBe  in  neoBd-int. 

Run-off 
(total  in 
scre-ieet). 

Maximum. 

Uhihnnm 

Hesa. 

October 

128 
397 
194 
307 
218 

852 
840 
607 
781 
1,250 
175 

69 
120 
128 
120 
140 
166 
319 
450 
164 
121 

99 

109 
169 
182 
164 
193 
276 
519 
657 
342 
247 

8.7«l 

10,100 

December 

«,960 

January,.  .             ...                  

10,100 

11,100 

March 

17,000 

30.900 

Mky.:::;:::::::::::::::'::' "::::::::::::::::::::::::;:: 

40,400 

30,400 

July 

1S,2C0 
20,400 

Aui^ust .                         

88  {            146 

8,690 

The  yeAT. .                                     

1,290 

88 

277 

301,000 

SETIER  KIVER  NEAK  KnrOSTOV,  TTTAH. 

Location.— In  NE.  i  sec.  9,  T.  30  S.,  R.  8  W.,  juat  below  highway  bridge  on  road 
from  Kingston  to  Junction,  1^  miles  above  mouHi  of  East  Pork  and  1)  miles 
northwest  of  Kingston,  Piute  County. 

Dbjunaoe  area. — 1,110  square  miles  (measured  on  topographic  maps). 

Records  available. — June  12,  1914,  to  September  30,  1916;  also  several  miacelU- 
neous  measurements  in  1911  published  in  Water-Supply  Paper  310  as  "South 
Fork  near  Junction,  Utah." 

Gaoe. — Stevens  continuous  water-stage  recorder  on  left  bank  near  bridge,  with  out- 
side and  inside  staff  gages,  August  7,  1914,  to  September  30,  1916,  inspected  by 
W.  S.  Price;  temporary  Stevens  water-etage  recorder  300  feet  doMmstream,  June 
12  to  July  15,  1914. 

DiscHABOE  HEABUREKENTS. — Made  from  cable  300  feet  below  gage  or  by  wading. 

Channel  and  control. — One  channel  at  all  stages;  stream  bed  composed  of  shifting 
sand  and  gravel. 

Extremes  of  discbasoe. — Maximum  stage  recorded  during  year,  Ai^ust  6  (discharge 
estimated  900  second-feet);  minimum  stage,  2.01  feet  at  8  p.  m.  July  5  (discharge 
51  second-feet). 

1914-1916:  Maximum  discharge  for  period  estimated  900  second-feet  August  6, 
1916;  minimum  dischaige  estimated  20  second-feet  June  20  to  July  1,  1914. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — Below  all  diversions  above  mouth  of  East  Fork. 

Regulation. — Flow  affected  by  diversions  for  irrigation. 

Accuracy. — Stage-discharge  relation  continually  changing,  owing  to  shifting  channel 
and  backwater  from  Piute  reservoir.  Frequent  discharge  measurements  permit 
determination  of  daily  discharge  with  a  fair  degree  of  accuracy  except  for  short 
periods  during  the  winter  when  the  station  was  affected  by  ice.  A  single  standard 
rating  curve  was  used  for  the  entire  year.  Curves  parallel  to  this  were  used  for 
various  periods,  their  positions  and  periods  of  use  being  determined  from  the  dis- 
charge measurements  and  field  notes.  Mean  daily  gage  height  determined  by 
inspecting  recorder  graph.  Daily  discharge  ascertained  by  appljing  mean 
daily  gage  height  to  rating  tables,  by  shifting-control  method,  and  by  com- 
parison with  flow  of  Sevier  River  near  Junction  and  East  Fork  of  Sevier  River 
near  Kingston,  except  for  i>eriods  of  ice  effect  and  miKsing  gage-height  record, 
for  which  it  was  estimated.  (See  footnote  to  table  of  daily  dischage.)  Records 
fair. 
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Discharge  tnearuremtnts  of  Sevier  River  near  Kingtlon,   Utah,  during  the  year  ending 

Sept.  30,  1916. 


Date. 

Oct. 

23 

28 

D«c. 

A 

Jan. 

27 

Feb. 

21 

War. 

30 

Apr. 

4 

IS 

20 

Mav 

2 

11 

Hadebjr- 


J.J.Santord. 

...do 

A.  B.  Purton 
J.  J.  Sanlord. 

....do 

....do 

...do 

....do. 

...do 

...do 

....do 


Oacc        Dis- 
height,    charge. 


Fea. 
1.50 
1.70 
2.5.8 
2.50 
2.84 
3. 82 
4.46 
4.82 
£.88 
6.76 
6.90 


Sec.-lt. 
88 
lOS 
208 
214 
248 
355 
3S0 
446 
530 
«48 
029 


Date. 


May  20 

June  3 
12 
26 

July  10 
30 

Aug.  7 
10 
21 

Sept.  11 


Made  by— 


J.  J.  Santord 

do 

do 

do 


do 

.do 

do 

do 

do 

do 


Gage       Dis- 
beight.  charge. 


Feet. 
8.77 
4.87 
4.78 
2.08 
2.11 
6.70 
9.40 
3.84 
2.80 
2.78 


See.-ft. 
61S 
337 
330 
64 
60 
432 
847 
334 
112 
103 


Daily  discharge,  in  second-feet,  of  Sevier  River  near  Kingston,  Utah,  for  the  year  ending 

Sept.  30,  1916. 


Day. 


1. 
2. 
3. 
4. 
«. 

S. 

7. 
8. 
». 
10. 

11. 
12. 

n. 

14 
15 
16. 
17 
18. 
19. 
20. 

21 
22 
23 
24. 
25 

26 
27. 
28, 
29, 
30. 
31 


Oct.  Nov.  Dec.   Jan.   Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept, 


as 


70 

ae 

65 
60 
00 
65 

6« 
66 
65 
88 
79 

101 
90 
84 
91 
97 

97 
97 


87 


105 
104 
105 
106 


110 
112 
114 
114 
116 

142 

188 
216 
208 
222 

214 
190 
180 
158 
167 
194 
196 
192 
207 
206 
207 
204 
199 
200 
181 

183 
190 
175 
163 
173 


169 
167 
176 
190 
206 

199 
194 
188 
186 
194 

192 
184 
178 
181 
178 
168 
153 
153 
149 
137 

149 
163 

171 
168 
165 

161 
146 

128 
151 
150 
150 


175 
175 
175 
190 
208 

207 
187 
1S4 
206 
208 

205 
190 
190 
190 
190 

205 
211 
221 
243 

218 

198 
190 
194 
210 
216 
220 
210 
224 
176 
170 
170 


180 
190 
200 
210 
220 

220 
230 
358 
366 
284 

250 
246 
238 
218 
210 

228 
231 
230 
241 
239 

242 
234 
223 
218 
214 
20O 
22S 
243 
214 


196 
193 
179 
193 
239 

293 
231 

198 
207 
246 

263 
265 
268 
278 
248 

246 
249 
2S3 

269 
307 

360 
402 
400 
540 
377 

364 
382 
385 
382 
362 
358 


320 
350 
380 
414 
426 

376 
350 
338 
356 
3»t 
452 
600 
446 
426 
426 

459 
537 
683 
570 
546 

537 
555 
607 
854 
676 

678 
684 
668 
735 
805 


765 
665 
568 
646 
520 
630 
689 
870 
800 
854 
844 
845 
822 
815 
816 
802 
556 
611 
604 
689 

661 
612 
472 
441 
410 
378 
150 
340 
340 
336 
335 


335 
335 


378 
384 
366 
342 
324 

336 
330 
294 
276 
258 
241 
202 
178 
186 
149 

132 

124 
114 
102 
89 

68 
58 
68 
67 
68 


60 
58 
54 
51 
51 
62 
80 
57 
62 
57 

61 
86 
63 
69 
93 

135 
122 
108 
106 
95 
91 
91 
89 
98 
161 

420 
600 
800 
670 
480 
610 


680 

480 
600 
770 
680 
900 
800 
480 
417 
450 

414 

384 
160 
342 
294 

264 

241 
208 
184 
168 

124 

89 
65 
84 

60 

67 
60 
88 
71 
77 
80 


70 
88 
66 
86 
80 

68 
73 
86 

88 
95 
101 
130 
161 
137 
180 

133 
142 
140 

136 
135 
138 
13» 
141 
158 
148 
140 
124 
119 
109 
79 


Note.— Staice^tscharce  relation  affected  by  Ice,  Dec.  30  to  Jan.  3,  Jan.  12-16.  Jan.  29  to  Feb.  9:  gage  not 
opentlng  Apr.  2. 3,  and  29,  May  23-27,  May  29  to  June  2,  Joly  26  to  Aug.  9,  discharge  estimated. 

Monthly  discharge  of  Sevier  River  near  Kingston,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Di.scharRe  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

October 

105 
222 
206 
243 
366 
MO 
805 
765 
3'^ 
600 
900 
158 

60 

110 

128 

170 

180 

179 

320 

335 

56 

51 

57 

58 

81.2 
177 
169 
199 
234 
293 
507 
535 
226 
166 
315 
112 

4,900 
10,500 
10,400 
12,200 
13,500 
18  000 

Novemtxjr 

January 

M«mh 

Apdl 

30,200 
82,900 
13  400 

Ma? .  . 

jiine 

July 

10*200 

Au^st 

19,400 
6  680 

September 

The  year 

900 

51 

251 

182  000 
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SUEFACE  WATBB  SUPPLY,  1916,  PAST  X. 


SJfVUCK  BIVKX  REAR  JTTVCTIOir,  1TTAE. 

Location. — In  SE.  i  sec.  34,  T.  29  S.,  R.  3  W.,  at  Harris's  ranch,  about  a  quarter  of 
a  mile  below  junction  of  East  Fork  with  Sevier  River  and  1}  miles  east  of  Junc- 
tion, Piute  County. 

Dbaikaoe  abba. — 2,390  square  miles  (measured  on  topographic  maps). 

Records  available. — ^June  1  to  September  2,  1911;  May  1,  1912,  to  December  31, 
1916,  when  station  was  discontinued. 

Gage. — Friez  water-stage  recorder  on  left  bank,  May  20,  1915,  to  December  31,  1916; 
June  1  to  September  2,  1911,  inclined  staff  on  right  bank  about  500  feet  below 
present  site;  May  1,  1912,  to  May  25,  1914,  Friez  water-stage  recorder  at  site  of 
original  gauge;  June  20  to  August  2,  1914,  vertical  staff  on  left  bank  about  400 
feet  below  present  site;  Augusts,  1914,  to  May  19, 1915,  Friez  water-stage  recorder 
at  site  of  vertical  staff  except  August  26  to  October  19,  1914,  when  the  recorder 
was  not  in  operation  and  readings  were  secured  from  the  vertical  staff. 

Discharge  measueementb. — Made  from  cable  or  by  wading. 

Channel  and  control. — Stream  bed  composed  of  sand  and  gravel;  shifts  during 
high  stages;  stage-dischaige  relation  affected  by  backwater  from  Piute  rea«^oir 
when  full. 

Extremes  of  dischaboe. — Maximum  stage  during  year,  from  water-Siage  recordo', 
5.48  feet  at  2  p.  m.  August  6  (discharge,  determined  from  extension  of  rating 
curve,  1,600  second-feet);  minimum  stage  recorded,  1.12  feet  at  7.30  p.  m. 
August  26  (discharge,  38  second-feet). 

1911-1916:  Maximum  discharge  occurred  when  gage  was  washed  out  on  May 
27,  1914,  due  to  the  failure  of  the  Hatchtown  dam  (mean  daily  discharge  estimat- 
ed, 5,600  second-feet);  minimum  stage  recorded,  —0.25  foot,  June  3  to  5,  1913 
(dischaige,  33  second-feet). 

Ice.— Stage-dischai^e  relation  somewhat  affected  by  ice. 

Diversions. — Numerous  diversions  above  station. 

Regulation. — Flow  controlled  to  large  extent  by  operation  of  gates  in  dam  of  Otter 
Creek  reservoir  on  East  Fork;  before  the  dam  failed.  May  25,  1914,  by  operation 
of  Hatchtown  reservoir  also. 

AccnRACY. — Stage-discharge  relation  variable,  owing  to  changing  control  and  back- 
water from  reservoir;  frequent  dischaige  measurements  made  during  the  year 
determine  these  changes.  Three  fairly  well  defined  rating  curves  used.  Opera- 
tion of  water-stage  recorder  satisfactory  throughout  the  year.  Daily  dischaige 
ascertained  by  applying  to  rating  table  the  mean  daily  gauge  height  obtained  by 
inspecting  recorder  graph;  several  rating  tables  and  shifting-control  method  used. 
Records  fair. 


Diicharge  meaturementt  of  Sevier  River  near  Junction,   Utah,  during  the  years  ending 

Sept.  SO,  1916  and  1917. 


Date. 


191S. 
Oct.   27 
Dec.     5 

1916. 

Jan.   27 

Feb.  21 

Mar.  29 

Apr.    4 

13 

20 

May    2 

12 

20 

lane    3 

12 


Made  by- 


J.  J.  Sanford . 
A.  B.  Purton 

J.J.  Sanford. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


OaKn 

Di9-       1 

height. 

charge,  i 

Feel. 

Sec.-/t. 

1  24 

143 

1.68 

281 

1.58 

237 

1.71 

276 

2.90 

S41 

2.93 

522 

3.18 

580 

3.60 

765 

3.98 

949   1 

4.01 

909 

3  50 

654 

2.90 

389 

2.M 

388 

1 

Date. 


Juno  15 
24 
26 

July  10 
28 

Aug.  1 
10 
21 
11 
9 
25 


Sept. 
Oct. 


Made  by- 


J.  J. 


1917. 
Jan.    12 


.  .Sanford., 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


.do. 


Oane 
height. 


Feet. 
2.42 
2.30 
2.  S3 
2.66 
4.56 
3.83 
3.04 
1.57 
l.SO 
3.25 
2.32 


1.78 


Dis- 
cfaaise. 


Stc-ft. 
237 
213 

a» 

3(3 
1,030 
902 
&57 
lis 
119 
633 
304 


214 
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Dmbf  diaeharge,  in  seeond-feet,  of  Sevier  River  near  Junction,  Utah,  for  the  period  Oct.  1, 

1915,  to  Nov.  SO,  1916. 


V.J. 

Oot. 

Nov. 

Dee. 

Jao. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

1915-16. 
1  

78 
75 
80 
84 
88 

90 
94 

9B 
105 
96 

90 
90 
90 
90 
103 

129 
125 
117 
117 
119 

m 

IS 
128 

117 
117 

133 
143 

145 
148 
148 
148 

148 
143 
135 
135 
135 

170 
198 
210 
220 
226 

232 
233 
218 
196 
308 

218 
308 
306 

220 
236 

339 
329 

239 
223 
210 

308 
228 
212 
212 
335 

341 
247 
335 
341 
389 

380 
368 
347 
333 
326 

232 
223 
218 
236 
329 

212 
300 

195 
185 
170 

180 
190 
20O 
30O 
200 

190 
176 
175 
180 
180 
180 

300 
300 
200 

210 
335 

335 
233 
315 
330 
339 

315 
215 
220 
220 
220 

230 
230 
230 
330 
336 

305 
195 
308 
333 
341 

347 
344 
353 
310 
195 
196 

371 
340 
405 
405 
340 

310 
304 
277 
277 
277 

268 

274 
271 
380 
386 

277 
268 
256 
256 
2S0 

347 
362 
271 
363 

344 
341 

233 
229 
277 

316 
268 
250 
247 
368 

283 
398 

298 
331 
374 

256 
265 
283 
310 
358 

436 
562 
668 
740 
570 

640 
525 
536 
634 
507 
446 

430 
450 
477 
524 
566 

514 
489 
468 
475 
514 

588 
636 
580 
576 
588 

620 
093 
764 
784 
768 

744 
764 
808 
888 
930 

953 
973 

068 
1,040 
1,090 

1,060 
9Sa 

860 
820 
792 

808 
884 
976 
972 
948 

944 
916 
840 
756 
738 

664 
613 
559 
534 
633 

618 
566 
510 
479 
458 

430 
381 

370 
357 
348 
343 

367 
381 
374 
370 
403 

413 
437 
437 
405 
378 

342 
367 
357 
330 
312 

294 
343 
213 
258 
352 

319 
303 

308 
205 
267 

270 
364 

297 
327 
342 

S39 
339 
336 
330 
324 

318 
334 
336 
339 
345 

345 
357 
357 
360 
384 

437 
458 

430 
367 
345 

339 
337 
313 

318 
378 

750 
970 
1,030 
1,030 
814 
938 

982 

928 

1,050 

1,230 

1,140 

1,350 

1,300 

912 

676 

562 

496 
458 
433 
426 
388 

363 
315 
317 
215 
182 

136 
89 
62 
S3 
48 

43 
42 

50 
60 
76 
85 

76 

2 

70 

3 

80 

4 

83 

4 

81 

C   

74 

7 

7S 

g   

87 

9 

n 

10 

107 

It   

lie 

IJ 

134 

IJ 

163 

14    

143 

IS 

134 

16 

139 

17    

138 

18 

138 

19   

134 

134 

21 

384 

a   

349 

360 

370 

^     

366 

x    

366 

27 

345 

28    

338 

at 

336 

ao 

300 

Day. 

Oct. 

Nov. 

DV- 

Oct. 

Nov. 

Day. 

Oct 

Nov. 

191& 
1 

339 
380 
458 
506 

360 

489 
1,120 
852 
664 
616 

363 
366 
363 
357 
257 

354 

375 

360 

.   363 

369 

U 
13 
13 
14 
IS 

16 
17 
18 
19 

30 

576 
473 
447 
440 
413 

374 
343 
317 
314 
311 

363 
380 
351 
254 
366 

393 

390 
369 
269 
272 

31. 

33. 
23. 
21. 
25. 

26. 
27. 
28. 
39. 
30. 
31. 

311 
310 
310 
309 
308 

306 
399 
200 
290 
281 
272 

286 

2  

263 

3(3 

366 

363 

300 

7 

370 

370 

9      

370 

370 

1 

NoTK. — Sta8»4iscbarge  relation  affected  by  ice  and  dischanje  estimated  from  oKserrer's  notes  and  by 
eompariaon  with  reoords  of  diaoharge  at  Kingston,  as  follows:  Dec.  20, 1915,  to  Jan.  4  1916,  Jan.  13-19,  and 
Jan.  31,  as  in  tabls;  Feb.  1-4,  215  second-feet:  Dec.  1-8,  360  second-feet;  Dec.  9,  250  second-feet;  Dao. 
10-31 ,  240  second-feet.  Discharge  July  36  and  Aug.  3, 6,  and  7  determined  by  aveiigiDg  hourly  discharge^ 
Aug.  19-21,  one  staff-gage  reading  dally.    Dischaiige  interpolated  Oct,  23-34  and  Nov.  27-30, 1916. 

94927*  — 19— W8P  440 6 
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SUBFACE  WATBB  SUPFLY,  1916,  FABT  X. 


MvnMy  ditdwrge  of  Sevier  River  near  Junction,  Utah,  for  ike  period  Oct.  J,  1915,  to 

Dee.  31,  1916. 


Uonth. 

Dlsdiarge  In  second-feet. 

RUD-Off 

(total  in 
acre-feet). 

Uftxfanum. 

^f  infnujm , 

Mean. 

October 

148 
SS 
iS8 

as 

«I6 

740 
1,000 
1,060 

437 
1,030 

870 

78 
185 
170 
105 

110 
308 

&4 

li 

874 
(88 

681 
818 
483 
4«8 
ISO 

8,780 

Novembv....... ............. 

12,100 

13,300 
13,500 

18,000 

Mflrrh 

223 
430 
842 
303 
813 
43 
70 

33,000 

April 

40,000 

^.:;:;":::::::. .:::::"". :::".:"":::;. :;:::::::": 

41,100 

18,900 

July 

38,  SOD 

38,800 

11,100 

1,350 

43 

861 

355,000 

me. 

October 

1,1» 
898 

372 
251 

431 
aa46 

35,800 

15,800 

December 

15,100 

•  Estknated. 

rarrz  sxsxKvoia  bzab  kastsvalx,  vtah. 

Location.— In  NW.  i  oec.  3,  T.  29  S.,  R.  3  W.,  at  Piute  dam,  11  miles  south  of  MaryB- 

vale,  Piute  County. 
Records  available. — ^March  22,  1914,  to  September  30, 1916. 
Gaqe. — Iron  pins  driven  every  foot  into  rock  face  at  outlet  gates;  readings  between 

foot  marks  axe  measured  with  a  graduated  scale. 
Cooperation. — Gage  readings  and  stonge  table  furnished  by  State  engineer  of  Utah. 

Daily  storage,  in  acre-feet,  of  Pivte  retemoir  near  Marytvale,  Utah,  for  the  year*  ending 

Sept.  SO,  1915  and  1916. 


Day. 


Oct.     Nov.     Deo.     Jan.     Feb.     Uar.     Apr.     Hay.    Tnne.    Inly.    Aug.    Sept. 


1. 
3. 
8. 
4. 
5. 

e. 

7. 
8. 
0. 
10. 

11. 
13. 
18. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

31. 
32. 
33. 
34. 
35. 

30. 
37. 
38. 
39. 
30. 
81. 


1914-15. 


9,700 
9,400 
9,300 
8,900 
8,500 

8,400 
8,000 
7,700 
7,400 
7,100 

6,800 
6,600 
6,300 
5,800 
6,600 

6,300 
5,100 
4,700 
4,400 
4,100 

3,800 
3.500 
3,200 
3.000 
2,800 

2,600 
2,400 
3.300 
2,000 
1.900 
l.roo 


1,700 
1,600 
1,600 
1,400 
1,260 

1,100 

1,060 

1,000 

960 

900 

800 
700 
650 
600 

460 

350 

260 

200 

0 

(•) 


6,300 
6,700 
7,100 

7,600 
7,900 

8,300 
8,600 
9,000 
9,400 
9,800 

10,100 
10,600 
10,900 
11,300 
11,600 

11,900 
12,200 
12,600 
12,800 
13,200 

13,600 
13,800 
14,200 
14,600 
14,800 

15,100 
16,400 
16,700 
16,000 
16,400 
17.000 


17,300 
17,600 
18,000 
18,400 
18,700 

19,000 
19,300 
19,700 
30.000 
20,400 

20,800 
21,100 
31,600 
21,000 
22,200 
22,600 
22,800 
23,300 
23,700 
23,900 

24,400 
24,800 
25,100 
25.400 
26,800 

26,100 
26.600 
26.800 


37,100 
37,400 
27,800 
28,100 
28,400 

38,800 
39,000 
39,300 

29,600 
29,900 

30,200 
30,600 
30,800 
31,100 
31,600 

32,000 
32,600 
33,000 
33.400 
33,700 

34,100 
34,400 
34,900 
36,200 
35,600 

36,000 
36,300 
36.600 
37,000 
37,400 
37.700, 


87,800 
87,800 
87,900 
37,900 
38,200 

38,400 
38,600 
38,800 

38,900 
39,000 

39.300 
89,400 
89,100 
89,000 
89,000 

38,900 
38,800 
38,600 
38.400 
38,000 

87,600 
37,600 
37,400 
37,300 
36,900 

36,300 
36. WO 
36,200 
34,600 
34,400 


*4,M)0 

84,700 
84,800 

34,700 
34,000 

34,600 
34,700 
34,700 
34,700 
34,800 

34.900 
36,000 
85,300 
36,800 
36,600 

37,100 
88,100 
38,600 
39,100 
39,700 

40,000 
40,100 
40.400 
40,600 
40,900 

41,000 
41,100 
41,200 
41,500 
41,700 
42,000 


43,900 
43,400 
43,600 

43,100 
43,600 

44,100 
44,400 
44,600 
44,800 
44,800 

45,000 
45,100 
44,800 
44,600 
44,300 

43,800 
43.300 
42,700 
42,000 
41,300 

40,600 
39,900 
39,300 
38,700 
38,400 

38,000 
37,000 
37,200 
36,600 
36,3001 


86,000 
35,600 
35,400 
84,900 
84,700 

33,700 
83.600 
33,000 
32.400 
32,000 

81,400 
81,100 
80,600 
30,100 
88,600 

29,200 
38,700 
38,100 
37,800 

27,400 

36,900 
26,500 
28,000 
26,800 
25,600 

25,200 
24,900 
24,000 
24.600 
24,300 
23.900 


33,400 
33,100 
33,600 
22,300 
21,900 

31,600 
31,200 
30,900 

30.600 
30,300 

20.000 
19,600 
19,300 
18,900 
18,600 

18,300 
18,000 
17,700 
17,500 
17,100 

16,900 
16,800 
16,600 
16.300 
16,100 

15,900 
16,800 
16.600 
16,300 
15,100 
15.000 


14,900 
14,900 
14,900 
15,100 
15,300 

I5,S00 
15,800 
U,080 

16,700 
15,800 

15,800 
16,800 
15,70) 
15,700 
15,700 

15,000 
16,400 
15,200 
15,100 
16,000 

14,900 
14,000 
14,400 
14,200 
13,900 

13.700 
13.600 
13.200 
12,800 
12,300 


"Reserrolrdry. 
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Doilg  ttorage,  in  itert-ftet,  of  Piute  retervoir  near  Manftvale,  Utah,  for  Ae  year$  ending 
SepL  SO,  1916  and  1916 — Coutinued. 


»»T. 


Oct.     Nov.     Dec.     Jan.     F»b.     Mar.     Apr.    Xay.    Time.    7n)f.    Aug.    Sept. 


191S-IS. 

I 

» 

J 

4 

S 


91,400 
11,400 
11,000 
10,000 

io,aoi 

9,500 

s.aoo 

9,900 
8,600 

8,300 
8,000 
7,700 
7,400 
7,100 

8,900 
6,700 
0,500 
<.200 
6,100 

6,000 
6,900 
5,800 
6,<00 
6,600 

6,600 
6,600 
6,000 
6,000 
5,800 
»1 1    6,600. 


6.. 

7.. 
«.. 
9.. 
10.. 

11.. 
12. 
U.. 
14.. 
IS. 

16. 
17.. 
W.. 
19. 


».. 
12. 
». 
24. 
25. 


». 

29. 
30. 


5,000 
6,600 
6,600 
5,600 
6,000 


13,600 
U,7K 
14,600 
14,900 
15,400 


6,600 
6,600 
6,800 
6.100 
6,500  17,000 


15,800 
16.000 
16,400 


6,800 
7,100 
7,400 
7,500 
7,900^18,800 


17,400 
17,600 
18,009 


8,300 
S,700 
9,100 
9,400 
9,600 

10.000 
10,400 
10.900 
U.200 
11,700 

13,200 
12,500 
12,800 
13,300 
13,500 


19,200 
19,500 
19,900 
20,300 
30,400 

20,800 
31,100 
21,500 
21,800 
23,300 

32,600 
23,000 
23,300 
23,700 
34,000 
34,360 


24,600 
24,900 
35,200 
35,600 
36,000 

36,500 
26,800 
27,300 
27,600 
28,000 

28,400 
38,600 
38,900 
39,100 
39,300 

39,800 
30,200 
80,700 
31,100 
Sl,600 

31,900 
32,400 
32,600 
33.000 
33,400 

33,800 
34,200 
34,600 
35,000 
35,200 
36,500 


36,600 
36,000 
30,200 
36,600 
36,900 

37,300 
87,700 
68,300 
38,900 

39,600 

40,000 
40,500 
41,000 
41,300 
41,700 

43,000 

42,500 
42,800 
43,300 
43,600 

43,900 
44,400 
44,700 
46,100 
46,400 

46,600 
45,800 
46,100 
46,200 


46,300 
46,300 
46,300 
46,100 
46,300 

48,400 
46,400 
46.380 
46.300 
46,300 

46.200 
46.300 
46,300 
46,300 
46,300 

46,300 
46,300 
46,400 
46,400 
46,600 

46,700 
47,300 
47,800 
48,800 
49,100 

49,400 
49,400 
49,400 
49,300 
49,200 
40,000. 


48,900 
48,800 
49,400 
60,300 
60,700 

50,500 
60.300 
49.800 
49.600 
49,100 

49,000 
48,900 
48,800 
48,500 
48,000 

47,800 
47,600 
47,300 
47,300 
47,400 

47,300 
47,000 
46,900 
46,900 
46,900 

46,800 
46,900 
46,900 
46,900 
47,200 


47,400 
47,500 
47,400 
47,000 
47,000 

46,800 
46,400 
46,400 
46,400 
46,600 

46,600 
46,600 
46,400 
46,000 
45,600 

46,400 
44.800 
441400 
43,800 
43,500 

43,000 
42.600 
42,200 
41,600 
41,300 

41,000 
40,600 
40,000 
39,500 
39,100 
38,400 


38,080 
88,000 
38.006 
38,060 
37,800 

37,000 
37,500 
87.300 
37,100 
36,800 

36,600 
36.500 
36,300 
36,300 
36,300 

36,000 
36,000 
36,100 
34,700 
84,400 

33,500 
32.800 
32,300 
31,800 
31,300 

30,700 


39,800 
39,600 
39,400 


38,400 
38,100 
37,800 

37,400 
37,100 
36,600 
36,400 
36,000 

35,800 
36,400 
36,100 
34,900 
34,800 

34,700 
24,600 
34,400 
34,300 
23,900 

23,800 
23,300 
33,000 
33,700 
33,600 

33,900 
23,800 
35,600 
36.600 
37,100 
37,900 


38,600 

39,200 
30,100 
31,300 
31,800 

34,000 
35,300 
36,700 
35,800 
36,600 

35,300 
35,000 
34.600 
34,100 
33,700 

33,800 
83,600 
32.000 
31.300 
30,400 

29,880 
28,960 
37,700 
36,600 
35,866 

34. 800 
23,800 
23,800 
22.400 
21.000 
30,100 


19,400 
18,600 
17.300 
16,400 
15,706 

14.900 
14.000 
13.300 
13,600 
11,700 

11,000 
10.200 
9.500 
8,800 
8,300 

7,300 
6.500 
6,700 
5.100 
4,400 

3,800 
3,300 
8,200 
3,000 
2,760 

3. 503 
2,306 
3,000 
1,900 
1,800 


Bzvas.  uyxR  bxi.ow  pitttx  dax,  vxab  kastbvau,  tttah. 

LocATiOM.— In  Bee.  84,  T.  28  8.,  E.  3  W.,  about  700  yards  below  dam  of  Piute  reservoir, 
11  milee  ooutk  of  Maryavale,  Piute  County. 

Dkainaob  area. — 2,440  square  miles  (meamired  on  topographic  maps). 

Records  avablable.— May  17  to  August  31, 1911^  May  1,  1912,  to  September  30, 1916. 

Gaob. — Fries  water-stage  recorder  about  SCO  feet  below  site  of  former  gage.  May  4, 
1912,  to  September  30,  1916;  new  datum;  sloping  gage  on  right  bank,  May  17  to 
August  31,  1911. 

DiscKAROS  KEAsuREifENTs.— Made  from  cable  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  loam;  one  channel  at  all  stages. 
Control  is  a  riffle  of  heavy  gravel  and  rocks  located  at  the  gage;  practically  per- 
manent, shifting  only  slightly  during  high  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.54  feet  May  4-5 
(discharge,  962  second-feet) ;  minimum  discharge  recorded  December  25-31  (dis- 
charge, 29  second -feet). 

1911-16:  Maximum  stage  recorded,  3  feet  May  27, 1914  (discharge.  1,380  second- 
feet);  minimum  stage,  —0.52  foot  October  25,  1913  (diachaige.   2.6  second-feet). 

Ice. — Stage-dischaige  relation  not  seriously  affected  by  ice. 

Diversions. — No  water  diverted  between  this  station  and  that  near  Junction. 

Rboulation. — Flow  past  station  entirely  controlled  by  operation  of  gates  in  dam 
above. 

AccuBACT. — Stage-dischaige  relation  permanent.  Rating  curve  well  defined.  Opera- 
tion of  water-stage  recorder  satisfactory.  Daily  discharge  ascertained  by  apply- 
ing to  rating  table  the  mean  daily  gage  height  obtained  by  inspecting  recorder 
graph.    Records  excellent. 
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IHscharge  TmasuremenU  of  Sevier  River  below  Piute  dam,  near  MarysvaU,  Utah,  during 
the  year  ending  Sept.  30,  1916. 


Date. 

Made  by— 

GaKe 
height. 

Dis- 
charge. 

Date. 

Made  by— 

Gage 
height. 

Dta- 
cbaige. 

Oct.  28 

J.J.Sanford 

Fett. 
1.14 
.6« 
.14 
1.93 
2.08 
2.30 

See.-fl. 
191 

83 

32.3 
S29 
63t 
781 

May  21 
June  16 
17 
24 
July  29 
Sept.  11 

J.  J.Sanford .« 

do 

do 

do 

do 

do 

P*tt. 
2.33 
1.77 
1.78 
1.88 
2.00 
1.9S 

Sec-fU 
811 

Dec.  12 

A.  B,  Purton 

49 

Jan.   29 

J.  J.Sanford 

4M 

Uor.  29 

Apr.  13 

20 

do 

do 

do 

M7 
586 
iS9 

Daily  discharge,  in  ucond-feel,  of  Sevier  River  below  Piute  dam,  near  Marytvale,  Vtah,f<3r 
the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

383 
379 
282 
280 
29« 

296 
292 
292 
292 
284 

284 

280 
280 
278 
276 

272 
272 
272 
272 
244 

194 
194 
194 
194 
194 

194 
194 
194 
194 
194 
194 

194 
194 
194 
194 
194 

194 
194 
164 
137 
137 

137 
137 
119 
100 
99 

99 
99 
99 
100 
100 

100 
76 
38 
3S 
38 

38 
-SI 
68 
79 
79 

79 
79 
82 
79 
79 

79 
81 
81 
82 
82 

82 
84 
73 
35 
31 

30 
29 
29 
30 
30 

30 
30 
30 
30 
29 

29 
29 
29 
29 
29 
29 

34 
33 
33 
32 
32 

32 
32 
32 
34 
36 

37 
37 
38 
38 
38 

38 
38 
43 
56 
56 

65 
95 
176 
238 

238 
238 
241 
238 
238 

238 
272 
309 
313 
313 

313 
313 
313 
317 
317 

317 
317 
322 
322 
322 

322 
322 
326 
352 
392 

435 
498 
643 
543 
543 
643 

543 

415 

97 

97 

386 

621 
627 
633 
639 
639 

639 
6.33 
633 

709 
780 

780 
780 
780 
780 
780 

825 
870 
870 
870 
915 

954 

962 
962 
862 
962 

954 
954 
954 
962 
962 

938 
938 
938 
938 
938 

946 
946 
938 
930 
930 

930 
922 
862 
802 
802 

802 
802 
802 
802 
671 

645 
645 
M5 
645 
645 
645 

573 
435 
374 
411 
4S6 

520 
508 
503 
503 
498 

470 
445 
392 
330 
388 

455 
465 
503 
503 
520 

to 
520 
514 
514 

508 

508 
508 
603 
503 
503 

503 
503 
514 
525 
525 

525 
525 
529 
531 
537 

543 
543 
543 
543 
543 

543 

543 
555 
579 
579 

579 
579 
561 
549 
543 

525 
498 
643 
585 
585 
591 

S97 
603 
609 
609 
621 

621 
627 
633 
639 
639 

639 
639 
639 
639 
639 

639 
639 
639 
621 
621 

615 
609 
603 
603 
697 

591 
585 
679 
597 
621 
609 

60 

2 

591 

3 

58S 

4 

579 

5 

573 

« 

561 

7 

573 

8 

591 

9 

579 

10 

S<7 

11         

561 

12 

13 

14 

573 
561 
555 

15 

579 

16 

597 

17 

579 

18 

567 

19 

591 

20 

609 

21 

585 

22 

567 

23 

565 

34 

537 

25 

635 

28 

619 

27 

SC3 

28 

498 

29 

492 

30 

486 

31 

NoTS.— No  gage-helgbt  record  Jan.  1  to  Feb.  6;  reservoir  gates  closed;  leakage  past  gates  and  flow  past 
station  estimated  as  follows:  Jan.  1-31,  29  second-feet;  Feb.  1-5,  31  second-feet. 

Monthly  diacharge  of  Sevier  River  below  Piute  dam,  near  Marytvale,  Utah,  for  the  year 

ending  Sept.  SO,  1916. 


Month. 

Discharge  In  second-feet. 

Run-off 
(in  total 

Maximum. 

Minimum. 

Mean. 

acro-feet). 

a'i3 
194 
84 

194 
38 
29 

2S6 

117 
50.9 
29.0 
51.0 

313 

705 

846 

480 

544 

618 

561 

15.700 
6,960 
3,130 

November 

January 

1  780 

238 
M3 
962 
962 
.573 
591 
639 
609 

2,980 

21,100 

March 

238 
97 
645 
330 
498 
579 
486 

April 

42,000 

May 

52,000 
28,400 
33,400 

July 

38,000 

September 

33,400 

The  year 

962 

384 

279,000 
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BXVmt  BIVEK  AT  8XVIEX.,  TITAE. 

Location.— In  E.  )  sec.  32,  T.  26  S.,  R.  4  W.,  nt  Sevier,  Sevier  County,  about  100 
yards  above  railroad  bridge  on  Y  spur,  50  yards  west  of  main-line  track  of  Denver 
A  Rio  Grande  Railroad  and  45  yards  above  mouth  of  Clear  Creek. 

Drainagb  arba. — ^2,700  square  miles. 

Records  AVAiLABtB. — May  20, 1911,  to  September  30, 1916. 

Gage. — Friez  water-stage  recorder  on  right  bank.  May  16, 1912,  to  September  30, 1916; 
original  gage,  vertical  staff  nailed  to  cottonwood  tree,  May  20, 1911,  to  January  7, 
1912,  when  carried  oui  by  ice;  temporary  gaige,  January  8  to  February  23, 1912; 
inclined  staff  at  same  site  as  Friez  water-stage  recorder,  February  24  to  May  15, 
1911. 

DiscHAROx  MEASUREMENTS. — ^Made  from  cable  or  by  wading. 

Channel  and  control. — Permanent,  except  at  sudden  high  stages. 

Extremes  ov  discraroe. — Maximum  stage  recorded  during  year,  4.08  feet  from 
8  a.  m.  May  9  to  noon  May  10  (discharge  1,120  second-feet);  minimum  stage, 
1.35  feet  3  p.  m.  December  16  (discharge,  32  second-feet). 

1911-1916:  Maximum  stage  recorded,  4.7  feet  at  6  p.  m.  June  3, 1914  (discharge, 
1,570  second-feet);  minimum  stage,  1.29  feet  October  26,  1913  (dischirge,  15 
second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

Diversions. — ^A  few  small  ditches  div^  between  Piute  dam  and  this  station. 

Regulation. — Flow  past  the  station  practically  controlled  by  operation  of  gates  in 
Piute  reservoir  dam,  about  27  miles  above. 

Accuracy. — Stage-discharge  relation  permanent  after  the  spring  floods.  Two  fairly 
well-defined  rating  curves  used — one  prior  to  May  17  and  the  other  after  May  26. 
Water-fltage  recorder  operated  satisfactorily  diuing  the  year  except  for  a  few  days 
in  November,  March,  and  April  and  diiring  the  winter.  Daily  discharge  ascer- 
tained by  applying  to  rating  table  the  mean  daily  gage  height  obtained  by 
inspecting  recorder  graph.  'Records  good  except  for  December,  January,  and 
February,  when  stage-discharge  relation  was  afiected  by  ice. 

Diieharge  meaturemenU  of  Sevier  River  at  Sevier,  Utah,  during  the  year  ending  Sept.  SO, 

1916. 


Date. 

Made  by— 

Owse 
luigbt. 

Dis- 
cliaise. 

Date. 

Vadeby- 

G8«e 
height. 

Di9- 

chaiga. 

Nov     1 

J  J  Sanftird  

Fttl. 

2.S3 
1.86 
1.61 
2.56 
2.70 
2.70 
3.3< 
8.67 
3.92 

101 
62 
397 
867 
360 
621 
820 
1,030 

May  17 

June  6 
10 
23 

July  8 
18 

Aug.  16 

Sept.  IS 

J.  J.  Sanford 

Feel. 
8.02 
3.  SO 
3.22 
8.50 
3.37 
8.28 
3.21 
3.38 
8.31 

1,010 
726 

Sec     3 

do 

do 

do 

do 

do 

do 

do 

do 

Jan    21 

J.  J.Sanfofd 

580 

Mar.  9 
25 
25 

Apr.  8 
19 
29 

do 

do 

do 

do 

do 

do 

743 
613 
598 
688 

626 
567 
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SITBFAOE  WATEB  SUPPLY,  1»16,  PAKT  X. 


Dailt/  diteharge,  in  second-feet,  of  Sevier  River  at  Sevier,  UUA,  for  the  year  ending  Sept. 

30,  1916. 


D«y. 

Oct. 

Not. 

Dae. 

Jan. 

Fab. 

Mar. 

Apr. 

lUy. 

Jon. 

JWy. 

Atn. 

Sapt. 

1 

418 
382 
382 
278 
318 

313 
300 

m> 

298 
305 

309 
309 
305 
302 
305 

302 
302 
298 
294 
294 

233 
212 
205 
206 
205 

202 
202 
199 
199 
199 
212 

212 
212 
212 
212 
212 

213 
212 
219 
205 

183 

177 
167 
157 
137 
131 

127 
123 
123 
123 
W 

123 
122 
8S 
71 
70 

66 
AS 
82 
103 
103 

108 
103 
103 
103 
103 

103 
108 
103 
105 
105 

106 
103 
103 
91 
W 

M 

68 
GO 
CI 

""is' 

68 

230 
233 
286 

240 
247 

250 
347 
290 
298 
298 

» 

299 
300 
3U 
302 

103 
304 
30S 
805 
306 

305 

806 
305 
306 

348 

409 
450 
495 
S30 
535 
fM 

567 
567 
314 
150 
135 

393 
611 
622 
622 
628 

083 

638 
B44 
«S0 
725 

810 
810 
812 
812 
812 

818 
878 
902 
902 
B14 

968 
992 

1.016 
1,016 
1,028 

1.028 
1,010 
1,010 
1,010 
1,016 

1,028 
1062 
1,076 
1,082 
1,082 

1,083 
1,076 
1,058 
1,058 

1,068 

1,068 

1.022 

1,014 

950 

908 

902 
886 
890 
878 
794 

726 
704 
698 
692 
687 
683 

683 

604 
487 
442 
345 

643 

664 
643 

665 
709 

704 

670 
648 
560 
525 

616 
621 
804 
632 
638 

654 
688 

626 
621 
610 

610 
610 
«10 
CM 
682 

S77 
582 
877 
594 
599 

599 
699 
604 
621 
610 

•04 
599 
588 
SS2 

577 

577 
S72 
MO 

666 
S72 

S77 
677 
W7 
S77 
S88 

(M 

680 

604 

no 
*tl 

696 
632 
632 
638 
643 

848 
648 
643 
643 
643 

043 
709 
665 
665 

660 

654 

648 
643 
643 
638 

638 
S32 
626 
621 
616 

•04 

S94 
688 
£82 

S99 
4B0 

604 

2 

S99 

3 

894 

4 

583 

t 

S73 

e 

566 

7 

&55 

8 

566 

9 

5<8 

10 

SM 

11 

■■■'»■ 
H 
66 

68 

ts 

62 
74 
72 

71 
«8 
06 
62 
65 

64 
«3 
61 
« 

77 

86 

98 

IM 

17» 

8SS 

12 

673 

13 

577 

14 

S73 

15 

560 

16 

6S3 

17 

588 

18 

588 

19 

577 

20 

604 

21 

590 

22 

683 

23 



560 

24 

n 

<8 

58 

68 

555 

as 

645 

26 

540 

27 

535 

28 

530 

28 

525 

30 

520 

U 

...'.. 

1 

- 

Mors.— Oace  not  in  operatii 
B-18.  8tag»4i8cbarge  relatloi 
Ian.  4-18,  So  aecond-fi«t;  20-23, 
feet. 


ratian.  disctaarKB  aMmataa  Not.  1^  11, 12,  U,  U,  18, 19,  Mar.  1>-17,  Apr.  7, 

Uon  aOected  by  ioe;  disctaarfn  estimated  as  follows:  Sec.  17-31,  57  aeoaDd-feet: 
^23, 02  aeoBDd-net;  28-81, 60  seoond-feet;  Feb.  1-8, 65  saoond-feet;  A-IO,  <7  aeoond- 

UonMy  diteharge  of  Sevier  River  at  Sevier,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discbarge  in  seoond-feet. 

Ruu-oS 
(totelin 

MaxliDnm. 

Mlnhntun. 

Mean. 

a<To4Bat). 

October 

418 
219 

Its 

•6 
170 
566 

1.030 
1,080 
7M 
621 
709 
604 

199 
•5 

•377 

146 
77.5 
(ft.  9 
78.7 

336 

713 

943 

615 

SSI 

635 

568 

17,000 

KOTambar 

8.4W 

Daoember 

4.770 

January 

3.680 

Febraary 

4.SM 

Mar^h 

230 

135. 
683 
442 

£60 
682 
520 

20,000 

April 

42.400 

1^.:::::::::::::;::::::::::::::::::;::::::::;:::::::::: 

58.00O 

7nne 

36.400 

Jnly > 

36  100 

39,000 

September 

33  800 

1,080 

419 

304,000 

SZVIXm  KIVEX  KXAB  BIOBFXEU},  VTAE. 

Location.— In  sec.  32,  T.  23  S.,  R.  2  W.,  about  150  feet  below  Vermilion  canal  dam 

and  2  miles  east  of  Richfield,  Seviet  County. 
Dbainaoe  arka. — ^Not  measured. 
Recobds  available.— July  22  to  September  30,  1916. 
Gage.— Stevens  coutinuoua  water-stage  recorder  on  left  bank,  with  inside  and  outsida 

staff  gages. 
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DisoHAROE  MEASUBSusNTS. — ^Ifade  by  wading  near  gage. 

Cbulnnbl  and  contbol. — Saad  and  gravel;  subject  to  change  during  hij^  stages. 

DiTBHSioNS. — Many  irrigation  canals  divert  from  river  above  station. 

Regulation. — Flow  controlled  by  reservoiis  upotream. 

AccuKACT. — Stage-diacharge  relation  not  permanent.  Rating  curves  fairly  well 
defined.  Water-stage 'recorder  gave  satisfactory  gage-height  record  during  period 
of  record.  Daily  discharge  ascertained  by  applying  to  rating  tables  the  mean 
daily  gage  height  obtained  by  inspecting  recorder  graph.  Shifting-control 
method  used  for  periods  of  shift.    Records  good. 

Diteharge  meantrenuntt  of  Sevier  River  near  Ridifield,  Utah,  during  the  year  ending  Sept. 

SO,  1916. 


[Made  by  J. 

J.  Sanford.] 

DaU. 

hei^. 

Dfa- 
obarge. 

Date. 

Oaee 
bei^t. 

Dis- 
charge. 

July  20 

Fett. 
1.13 
1.30 

Bte^l. 
8.4 
13.3 

Aug.  H 

Fei*. 
3.3S 
1.3S 

'"■t 

Auc.4 

Be^.7  

14.8 

DaUy  diediarge,  in  tecond-feet,  of  Sevier  River  near  Rid^field,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

My. 

Aug. 

Sept. 

Day. 

Italy. 

Aug. 

Sept 

Day. 

JUly. 

Aug. 

Sept. 

1 

14 
14 
13 
13 
24 

SO 
68 
67 
71 
64 

20 
16 
18 
18 
17 

16 
16 
16 
18 
20 

11 

75 
80 
78 
»5 

74 

68 
64 
47 
30 
27 

24 
25 
84 
84 

25 

25 
36 
36 
37 
36 

21 

7 
7 
8 
9 
14 

18 
20 
38 
28 
31 
23 

27 
27 
37 
36 
36 

36 
36 
26 
35 
34 
34 

38 

2 '.. 

12 

23 

29 

S 

13 

33 

S3 

4. 

14 

24 

38 

5 

15 

26, 

34 

8. 

16 

28. 

31 

7 

17 

37. 

31 

8. 

18 

38 

34 

9. 

It 

» 

36 

10. 

20 

7 

30 

38 

81 

Note.— No  gage-heigbt  record;  discharge  interpolated,  Sept.  14-18. 
Uonihly  diaeharge  of  Seiner  River  near  Richfield,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Konth. 

Dbcltaige  In  aeoond^Bet. 

Run-«a 
(total  In 
aore-feet). 

Maximum. 

Mlninnmi. 

Uean. 

Jnly 

38 
96 
38 

7 
13 
16 

18.7 
42.8 
36.1 

398 

Aognst 

2,820 

1.490 

Theoeriod 

4,610 

SEVIER  aiVEE  KSAR  VEEIIII.IOH,  TTTAH. 

Location. — In  NE.  J  sec.  19,  T.  22  S.,  R.  1  W.,  at  highway  bridge  half  a  mile  below 

Rockyford  dam,  2  miles  below  Vermilion,  Sevier  County,  and  4  miles  above 

mouth  of  Lost  Creek. 
Drainaob  arba. — 3,340  square  miles  (measured  on  topographic  maps). 
Records  available  .—July  15  to  September  23, 1912;  July  31, 1914,  to  Septemlter  30, 

1916. 
Gaoe. — Vertical  staff  on  right  bank,  July  31, 1914,  to  September  30, 1916;  original  gage 

used  in  1912,  a  quarter  of  a  mile  below.    Gage  reader,  Mrs.  Will  Barron. 
DncHABOB  meaburbmentb. — ^Made  by  wading  or  from  highway  bridge. 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Channel  and  control. — Fairly  pennanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.40  feet  at  8.90 
a.  m.  April  10  (discharge,  560  second-feet) ;  minimum  stage  recorded,  3.20  feet  May 
30  to  June  3,  June  8  to  10,  22  to  28,  and  July  1  to  23  (discharge,  3  second-feet). 

1912,  1914-1916:  Maximum  stage  recorded,  5.50  feet  at  5  p.  m.  November  24, 
1915  (discharge,  658  second-feet);  minimum  stage,  3.10 feet  July  9,  10,  28,  31,  and 
August  1,  1915  (discharge,  2  second-feet). 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — Entire  flow  diverted  above  station  during  low-water  season;  dischaige 
record  at  such  times  represents  seepage  and  return  flow  from  canals. 

Regulation. — Flow  past  station  regulated  to  a,  large  extent  by  dams  and  reservoirs 
above. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined  below 
600  second-feet.  Staff  gage  read  to  hundredths  morning  and  Evening  each  day 
during  the  irrigation  season  and  three  or  four  times  a  week  during  the  rest  of  the 
year.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
tabic;  estimated  August  29  to  September,. jll,  as  gage  height  record  was  unreliable. 
Records  good  for  irrigation  season  except  August  29  to  September  11. 

Discharge  measuremenU  of  Sevier  River  near  Vermilion,   Utah,  dtirirg  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

height. 

Din- 
charge. 

DaU. 

Made  by- 

Oam 
height. 

Di»- 
chafge. 

Oct.   26 

J.  J.  Banford 

Feet. 
4.24 
4.40 
4.30 
4.86 
6.32 
5.36 
5.0S 

8ec.-fi. 
129 
160 
148 
296 
620 
534 
388 

May  15 
25 
June    9 
July     7 
Aug.  14 
Sept.    9 

Feet. 
S.OS 
4.J8 
3.16 
3.20 
4.18 
3.92 

Sec.-ft. 
416 

Dec.  14 

A.  B.  Purton 

do 

do 

do 

do 1 

do 

296 

Jan.   22 

J.  J.  Sanford 

3.4 

Uar.    « 

28 

Apr.  10 

do 

do 

do 

do 

3.S 
114 
60 

Daily  discharge,  in  second-feet,  of  Sevier  Rii'er  near  Vermilion,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

1  

63 
63 
7J 
66 
60 

63 
68 
69 
60 
66 

63 
66 
87 
87 
98 

100 
114 
134 
155 
157 

162 
168 
168 
148 
125 

125 
116 
■      96 
104 
104 
104 

108 
108 
112 
116 
125 

134 
148 
148 
157 
157 
152 
148 
152 
148 
148 

157 
160 
164 
168 
203 

209 

200 
190 
196 
152 

152 
148 
143 
152 
154 

157 
153 
162 
173 
173 

168 
168 
157 
162 
168 

166 
162 
162 
162 
148 

143 

138 
125 
82 
85 

104 
120 
129 
134 
129 

129 
129 
116 
120 
85 
116 

116 
168 
143 
140 
138 

173 
143 
125 
148 
168 

146 
125 
120 
129 
125 

134 
138 
138 
134 
138 

148 
138 
134 
138 
148 

157 
162 
162 
125 
138 
104 

no 

116 
129 
143 
148 

190 
184 
19« 
209 
208 

162 
146 
131 
116 
136 

157 
146 
134 
120 
123 

126 
129 
126 
123 
120 
124 
129 
145 
160 

175 
190 
220 
250 
280 

309 
314 
319 
324 

352 

381 
389 
394 
400 
406 

406 
406 
406 
406 
421 

436 
451 
464 
477 
490 
504 
£17 
530 
530 
530 
530 

531 

532 
633 
535 
415 

415 
415 
415 
460 
635 

510 
510 
485 
438 
332 

332 
352 
372 
415 
415 

393 
294 
294 
294 
294 

294 
294 
294 
294 
294 

332 
332 
294 

294 
222 

190 
190 
353 
393 
415 

415 
415 
415 
415 
415 

393 
372 

372 
372 
372 

372 
294 
294 
294 
294 

294 
294 
294 
256 
3 
3 

3 
3 
3 
63 
63 

22 
37 
3 
3 
3 

18 
18 
27 
70 
78 

78 
70 
63 
63 
63 

4 
3 
3 
3 
3 

3 
3 
8 
18 

8 

3 
3 
3 
3 
3 

\ 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 

4 
6 

6 
6 
6 
L 
116 
116 

116 
116 
116 
116 
116 

116 
127 
138 
138 
190 

176 
116 
116 
116 
116 

116 
10« 
96 
63 
63 

63 
78 
78 
78 
78 

SO 
50 
SO 
58 
62 
S3 

54 

2 

55 

3 

SO 

4      

57 

J        

58 

G 

S9 

7         

GO 

8 

80 

9             

60 

10 

78 

11      

S7 

12 

110 

13 

116 

14 

110 

15 

78 

1« 

78 

17 

78 

18 

78 

19 

78 

M 

78 

71 

78 

22 

78 

J3 

78 

24        .          ..  . 

78 

26 

78 

76 

78 

27 

78 

a 

78 

29 

78 

30 

163 

31 
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Monthly  ducharge  of  Sevier  River  near  Vermilion,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  seoond-toet. 


Maxlmnm.  Mlnlmnm.     Uean, 


Run-off 
(total  bi 
acre-feet). 


October , 

November 

December 

jBnuary 

Febrtuiry 

March 

April 

May 

June 

July 

August 

September 

The  year 


168 
2(W 
173 
173 
209 
630 
t3S 
415 
78 
116 
190 
162 


60 

108 

82 

104 

110 

175 

294 

3 

3 

3 

SO 

54 


101 
154 
13» 
140 
144 
894 
400 
313 
26.4 

las 

98.7 
79.1 


533 


167 


6,210 

9,160 

8,550 

8,610 

8,280 

24,200 

23,800 

19,200 

1,670 

664 

6,070 

4,710 


121,000 


SEVIZa  HIVZH  HZ^t  OUBfllSOir,  TJTAE. 

Location. — ^About  60  rods  -west  of  southeast  comer  of  sec.  14,  T.  19  S.,  R.  1  W.,  near 
bridge  on  county  road  from  Gunnison  to  West  View  precinct,  about  3  miles  west 
of  Gunnison,  Sanpete  County.  San  Pitch  River  enters  from  the  east  about 
half  a  mile  below  the  station. 

Drainage  area. — 3,990  square  miles  (measured  on  topographic  maps). 

Records  available. — June  29,  1900,  to  September  30,  1916. 

Gaob. — Stevens  water-stage  recorder  on  right  bank  200  feet  below  bridge  May  19, 
1914,  to  September  30,  1916;  vertical  staff  on  right  bridge  abutment  June  29, 
1900,.to  May  18, 1914;  datum  lowered  1  foot  in  September,  1910. 

Discharge  measurements. — ^Made  from  cable  about  450  feet  above  gage  or  by 
wading. 

Channel  and  control. — One  channel  at  all  stages;  stream  bed  composed  of  fine  sand 
and  gravel,  shifts  at  high  stages. 

Extremes  or  discharge. — Maximum  stage  recorded  during  year,  4.88  feet  for  20 
hours  March  26  (discharge,  915  second-feet);  minimum  stage,  1.83  feet  July  13 
and  14  (discharge,  69  second-feet). 

1900-1916:  Maximum  stage  recorded,  6.34  feet  May  28,  1906  (dischaige,  2,240 
second-feet) ;  stream  dry  April  30, 1911. 

IcE. — Stage-discharge  relation  not  seriously  affected  by  ice. 

Diversions.— During  the  irrigation  season  the  greater  part  of  the  flow  is  diverted 
above  the  station. 

Regulation. — Flow  at  gage  is  affected  by  the  operation  of  the  Piute  reservoir  gatea 
and  numerous  irrigation  diversions  above. 

Accuracy. — Stage-discharge  relation  fairly  permanent  during  the  year  except  for  a 
change  in  April  due  to  shift  in  control  and  effect  of  backwater  from  San  Pitch 
River  during  short  periods  in  January  and  March.  Two  well-defined  rating 
curves  used.  0[>eration  of  water-stage  recorder  satisfactory  except  for  periods 
indicated  in  footnote  to  table  of  daily  dischaige.  Daily  discharge  ascertained 
by  applying  to  rating  table  the  mean  daily  gage  height  determined  by  inspecting 
recorder  graph;  shifting-control  method  used  April  4-24.    Records  good. 
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JHteharye  measwrementt  of  Sevier  River  near  Gvnnimm,  Utah,  during  On  year  ending 

Sept.  30,  1916. 


Dato. 

M«<1«by- 

mSH 

Dia-     1 
chaise. , 

Date. 

Ifadeby- 

Gate 
height. 

Dto. 
chaise. 

Oct.     5 

I.    W    T«^.t. 

FUt. 
3.36 

2.80 
3L36 
3.18 
3.20 
X22 
S.18 
3.92 

118 
210 
357 
313 
388 
249 
318 
S57 

Apr.    3 

18 

24 

May  13 

Jiine    3 

Sq>t.   8 

18 

E.  A.  Porter 

Fat. 
4.67 
8.51 
3.56 
3.18 
3.50 
L»7 
L99 
X13 

See.-fl. 

803 

Nov.    4 

T.  J.  Sanford 

do 

J.  J.  Sanford 

425 

22 

L.W.  Jordan 

490 

Dae.  15 

A.  B.  Purton 

E.  A.  Porter 

393 

Jan.     5 
refa.    2 

do 

7,  J,  flcnhiri 

ir"idoii";;iiiii;iii" 

do 

508 
99 

16 

do 

«• 

Mar.  19 

E.  A.  Porter 

J.  J.  Sanlocd 

129 

Daily  ditdutrge,  in  tteond-feet,  of  Sevier  River  near  Gunnison,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nor. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auc. 

Sept. 

1 

144 
142 
110 
108 
130 

122 
124 
127 
131 
131 

133 
135 
142 
158 
156 

162 
173 
181 
19S 
228 

342 
242 
240 
238 
230 

209 
209 
209 
305 

197 
197 

195 
19i 
311 
313 
242 

260 
308 

302 
289 
291 

292 
294 
295 

297 
398 

30O 

291 
300 
347 
368 

371 
35B 
347 
338 
330 

323 
315 
308 
300 
302 

319 
319 
319 
321 
327 

327 
321 
310 
313 
305 

308 

Hh 
291 
300 
308 

302 
281 
260 

3se 

269 

360 
269 
269 
269 
269 

278 
280 
280 
280 
280 
280 

300 
300 

300 
204 
306 

313 

308 
36 
305 
333 

338 
334 
316 
308 
300 

391 
291 

2SA 
302 
396 

291 

289 
286 
291 
306 

273 
288 
273 
265 
242 
245 

248 
2S2 
276 
305 
305 

396 
368 
408 
448 
455 
414 
386 
847 
334 
334 

313 
305 

310 
300 
302 

310 
327 
316 
294 
288 

278 
286 
300 
313 

319 
■  338 

SSO 
386 

448 

ID3 
506 

G28 
547 
647 

647 
648 
648 
549 
649 

eso 

550 

6G0 
534 
528 

537 
637 
554 

625 
732 

910 
830 
746 
748 
745 
745 

783 
822 
860 
800 
680 

515 
430 
513 
530 

560 

563 
166 

528 
518 
486 

461 
455 
467 
480 
492 

496 
430 
413 
404 
437 

443 
420 
436 
467 
450 

411 
386 

382 
383 
379 

396 
407 
411 
474 
558 

528 
509 
517 
495 
464 

453 

450 
440 
404 
453 

503 

440 
453 
443 
440 

411 
361 
370 
346 
334 
358 

186 
136 
93 
106 
148 

158 
152 
134 
118 
113 

118 
112 
82 
77 
105 

112 
128 
138 
123 
138 

122 

107 
Ml 
103 
03 

88 
85 

80 
75 
75 

80 
80 
77 
78 
77 

71 
69 
75 
83 

114 

109 
99 

69 
69 
83 

83 
71 
76 
71 
69 

71 
88 
88 
86 
86 

95 
82 
86 
82 

77 
77 

101 
143 
177 
160 
382 

325 

237 
224 
231 

237 

302 
283 
324 
329 

339 

360 
288 
288 

228 
109 

186 
170 
154 
148 
132 

112 
101 
101 
99 

104 
104 

104 

2 

99 

3 

07 

4 

99 

5 

96 

e 

97 

7 

93 

8 

93 

9 

104 

10 

116 

11 

IX 

12 

120 

13 

110 

14 

135 

15 

125 

16 

120 

17 

124 

18 

130 

19 

138 

20 

150 

31 

IM 

32 

153 

23 

164 

24 

190 

35 

214 

26 

209 

27 

306 

as 

199 

39 

181 

30 

31 

Note.— Water-stage  recorder  not  operating  Nov.  tl-U,  Nov.  35-38,  Dec  19-35,  Dee.  27-Jsn.  3,  Jan.  13-15, 
Jane  37-}iily  i,  and  Sept.  11-15,  for  which  p^ods  dally  oisoharKc  was  estimated  by  comparison  with  other 
stations  on  the  stream.  Stage-discharge  relation  affected  by  oackwater  from  San  Pitch  River  Mar.  10- 
17,  discharge  estimated. 


Monthly  ditcharge  of  Sevier  River  near  Ounniton, 

Utah.for 

ihe  year  ending  Sept 

.  SO,  1916. 

Month. 

Discbarge  In  second-leet. 

Roa-oS 
(total  In 

fl(ft3QID1IDl> 

MInlmimi. 

Mean. 

aer»«»t). 

October 

242 
371 
337 
338 
455 
910 
890 
558 
158 
114 
325 
354 

108 
196 
360 
343 

172 
296 

394 
395 
336 
669 
633 
427 
113 
81.5 
195 
.  138 

10,600 
17  600 

November 

necctnbor 

18,' 100 

February 

18,800 
33.000 
31,700 
26,300 

March 

319 
404 
258 

April .        . 

May 

June 

6,720 
5,010 
12,000 
8,310 

July 

69 
101 
93 

August 

The  year 

910 

69 

287 

208,000 
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SBVIEB  KIVXS  AT  CLASH'S  BBIDOX,  IIXAK  7AYZTTZ,  TTTAH. 

I 

Location.— In  SW.  i  sec.  13,  T.  18  8.,  R.  1  W.,  at  Clark's  bridge,  about  li  milea 

northweBt  of  Fayette,  Sanpete  County. 
Drain.\ge  area. — 4,960  square  miles  (measured  on  topograpbic  maps). 
Records  avaelabie. — ilarch  17  to  September  30,  1914;  May  8,  1915,  to  September 

30,  1916,  when  station  was  discontinued. 
Gaob. — ^May  8, 1915,  to  September  30, 1916,  Stevens  water-stage  recorder  on  right  bank 

immediately  below  bridge.    Previous  to  May  8, 1915,  a  vertical  staff  gage  fastened 

to  downstream  side  of  right  bridge  abutment.  j 

Discharge  measurements.— Made  from  bridge  or  by  wading. 
Chankel,  and  control. — One  channel  at  all  stages;  stream  bed  composed  of  fine 

gravel,  sand,  and  clay;  shifting. 
Extremes  or  discharge. — Maximum  stage  recorded  during  year,  5  feet  April  4 

(discharge,  1,300  second-feet);  mininnim  stage,  1.11  feet  July  3  and  4  (discharge, 

80  second-feet). 

1914-1916:  Maximum  stage  recorded,  6.7  feet  June  8,  1914  (discharge,  2,090 

second-feet);  minimum  stage,  0.70  loot  July  19,  1915  (discharge,  77  second-feet). 
Ice. — Stage-discharge  relation  affected  by  ice  for  short  periods  in  January  and 

February. 
Diversions. — Station  is  below  all  diversioDS  above  Sevier  bridge  reservoir. 
Regulation. — Flow  at  station  affected  by  cq>eration  of  Piute  reservoir  gates  and  by 

numerous  divereions  for  irrigation. 
AccuRACT. — Stage-discharge  rehition  variable.    Thirty-two  discharge  meaauiementa 

made  during  the  year  accurately  determine  tdianges  in  control.    Operation  of 

water-stage  recorder  satisfactory.    Daily  discharge  determined  by  diifting-control 

metiiod  throughout  the  year. 
Coopbration  . — Gage-height  record  furnished  and  many  discharge  measurements  made 

by  lower  Sevier  River  water  users. 

Ditcharge  mtaturementt  of  Sevier  River  at  Clarl't  Iridffe,  ntar  Fayette,  Utah,  during  tht 
period  Oct.  1,  19X6,  to  Jan.  16, 1917. 


IHtt. 

Made  by— 

a 

D<ii- 

r^'arge. 

Date. 

Made  by— 

Oaee 
height. 

Dis- 
charge. 

191S. 
Oct.     6 
Kov.    3 
24 

L.  W.  Jordan 

ltd. 

1.32 

1.88 
2.46 
2.40 

2.48 
2.42 
3.81 
3.81 
2.50 
4.48 
4.38 
3.30 
8.25 
2.88 
8.17 
2.89 
2.18 
1.72 

i.se 

aee.-/t. 

145 
248 
375 
848 

860 
841 
833 
288 
878 
1,090 
1,030 
580 
866 
435 
847 
473 
28$ 
174 
138 

1916. 

Jane  11 
28 

July  3 
12 

Aug.  2 
6 
8 
17 
21 
27 

Sept.  7 
18 
25 

Oct.   25 

Nov.  2 
21 

Dec.  8 
16 

1917. 
Jan.    16 

Feet. 
1.50 
1.30 
1.15 
1.31 
1.52 
2.84 
2.07 
236 
1.S5 
1.41 
1.22 
1.45 
1.90 
2.90 
2.  SO 
4.17 
3  75 
3.49 

<4.S0 

• 

138 

1st 

J  J  Banford      

do 

J.W.Thurston 

E.  A.  Porter 

1/.  W.  Jordan 

84 

Dee.  IS 

1916. 
Jan.   6 
22 

A  B  Purton... 

140 

do. 

R.  H.  Beckwell 

J.J.Sanford 

do 

do 

J.W.Thurston 

E.  A.  Porter 

179 
44« 
2S8 
344 

Feb     1 

do 

do 

do 

J.J.  Sanlord 

217 

1 

do. 

139 

17 

do. 

113 

Uar    17 

E.  A.  Porter 

147 

Apr!    1 
18 

do 

do 

J.J.Sanford 

E.  A.  Porter 

232 

do 

do 

do 

do 

do 

J.J.  Banford 

433 

339 

23 

E.  A.  Porter 

825 

Ut,y  U 

26 
81 

do 

do 

do. 

694 
665 

Jane    2 

-do 

do 

496 

a  Stage-dlsoharge  relatioa  affected  by  ice. 
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SCEFACE  WATER  SUFPLT,  1««,  PAST  I. 


IfiZj  •i'jfJJirjt    t'i  ufX/T^-f'-d.  '.f  !^'-'jir  K'-''  et  C-erk't  l-^i-pt.  tjs-  Fir<tSlt.    Ctak, 


:r»7. 

S'/T. 

•"Jd. 

I«c- 

its. 

FA. 

Mir. 

\^. 

M»r- 

;=ae. 

JcX. 

-■•as 

S«pC 

I 

i 

2*7 
2¥i 
T.\ 

XT. 

va 

322 
33* 

TR-p 
327 
337 
Vt) 
VA 

3t» 

SJ-. 
3J2 
Kl 

«n 
«n 

3»7 
375 

3W 

MO 
340 
217 
324 
327 

l>> 
1» 
117 
IS 

HI 
1*5 
146 
142 
I3» 

I4« 
l.M 
143 
VA 
\%\ 

1«7 
IW 
212 
222 
2U 
2rit 
23 
271 
271 
271 

2M 
162 
15$ 

X2 
24S 
242 

34i 

J4» 
3<i 
V.I 
»» 

3.-4 

»4« 
Si> 
S<3 
»i 

313 
W> 
TPfo 
333 
34% 

343 
332 
314 

v\^ 

327 
312 

am 

312 
314 

3» 
314 
372 
313 
340 
330 

■an 

Zi: 
»•' 
330 
J* 

»*> 

X*J 
3S-, 

a»4 

j»i 

VA 
343 
340 
310 

31« 
3IS 
327 
332 
334 

320 
320 
310; 
316 

3«a  , 

377 
377  . 
3>1 

va 

390 

135 

xr. 
zr, 

3S 

a« 

408 
«1 
4:3 

SB 
»7 

4» 
460 
417 
37* 
375 

375 
375 
351 
351 

asi 
375 

375 

364 
«0 
S6 

343 
35« 
372 
388 

41- 

01 

*« 

»M 

727 

«S 

«*• 
l.f** 
1.125 
I.Wj 

LOW- 
l,t»ju  ■ 

^1 

«»; 

727 

82}' 

968! 

1.240  1 

i.iao  1 

i.oio 

1,010 

1.030  < 
l.«0. 

I  w. 

I.'JSC. 

:  .2r> 

1.3t> 
I.Mii 

««i 

7l« 
7M 

34 

73t 
«7» 
fiSl 
C09 

5:« 

»43 
i» 
SS2 
592 

»2 
527 
466 

C7 
452 

4S1 
«2 
466 
4»6 
498 

417 
42i 
4i» 
3»4 
>M 

46^ 
IS 

sa* 

*V9 
5.%9 
.=i59 

527 

512 
496 
4*1 
466 
496 

559 

496 
496 
496 
4W 

4C6 
422 
408 
40H 
3^ 
310 

SD 
19 
Ui 
1» 

m 

i« 

1*7 

1«7 
U< 
142 

131 
i;2 
II» 

m 
12s 

144 
MO 
165 
I.M 

leo 

1«0 
144 
137 
139 
128 

ia> 

III 
105 
98 
92 

90 

so 

« 

93 

M 

ins 
IS 

137 
143 

loe 

I(B 
106 

112 

96 
96 
» 

to 

103 
lOS 
106 
118 

1» 
1» 
115 
106 
103 
105 

15 

346 
tl« 
145 

417 
310 
157 

XI 

M> 
314 

£5 
MS 

371 
314 
317 
«$ 
329 

Z14 
XK 

191 
IW 
181 

1«2 
137 
US 
lit 
131 
129 

131 
131 

3 

4 

1» 
123 

i 

« 

13 
122 
113 

« 

» 

W 

11 

12 

U 

1?:::::::::::::: 
j» 

17 

1* 

W 

20 

21 

115 
122 
134 

146 
137 
136 

r>2 

146 

146 
146 
146 

IW 
1.^2 

162 

22 

IS3 

21 

167 

24 

191 

n 

229 

25 

2M 

27 

237 

2H 

S3 

2» 

312 

m 

312 

13 



1 

yrrTt.—HUtet^bchtite  rebtlon  affected  by  Ice  Dec.  29  to  Ian.  4  and  Jan.  29  to  Feb.  4.    Dally  (Uacfaarso 
estimated  for  these  periods. 

MonOily  di$eharge  0/ Sevier  River  at  Clarh't  bridge,  near  Payette,  Utah,  for  tie  year  ending 

Sept.  SO,  1916. 


Honth. 

Run-off 
(total  in 
acnyfeet). 

Maximum. 

Mfaolmom.  I    Mean. 

October 

273 
.400 
372 
391 
537 
1,240 
1,300 
5S9 
233 
142 
417 
240 

117 
237 
295 
310 

200 
330 
333 
339 
387 
810 
668 
466 
145 
104 

m 

ISB 

13,300 

19,600 

December .         .  ... 

30,500 

30,800 

23,300 

March... 

402 
437 
310 
92 
80 
120 

m 

49,800 

April 

39,<00 

May.....:;.:::;::;::.::.:::: ; : 

28,700 

June „ 

July 

8,630 
6,400 

August .,,.. 

14,300 

September 

9,400 

Tbeyear 

1,300 

fO 

348 

252,000 

SZVIZa  aiVZB  at  KcAXTIZ'S  foks,  veab  fatetts,  ittas. 

Location.— In  SE.  }  aec.  21,  T.  17  S.,  R.  1  W.,  at  entrance  to  canyon,  a  third  of  a  mile 
below  return  of  Fayette  canal  to  river  and  7  miles  below  Fayette,  Sanpete  County. 

Drainaob  area. — 5,020  square  miles  (measured  on  topographic  maps). 

Recobds  available.— August  4  to  December  12,  1914;  June  18  to  November  3, 1915, 
when  station  was  discontinued. 

Gaoe. — Stevens  continuous  water-stage  recorder  on  right  bank,  600  feet  below  ford, 
June  22  to  November  3,  1915;  August  4  to  December  12, 1914,  McCoonell  water- 
stage  recorder  at  same  site  but  referred  to  a  datum  0.07  foot  lower. 

Discharge  measurements. — Madetiy  wading  at  ford. 

Channel  and  contbol. — Bed  composed  of  coarse  gravel;  one  channel  at  all  stages; 
shifts  occasionally. 
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ExTRBMBS  OF  DISCHARGE. — 1914-15:  Maximum  stage  recorded,  from  water-atage 
recorder,  4.06  feet  at  1.45  p.  m.  December  3,  1915  (discbarge,  664  second-feet); 
minimum  stage,  2.08  feet  at  3  p.  m.  July  20, 1916  (discharge,  85  second-feet). 

Ice. — Conditions  not  known. 

DrvBBSiONS.— Below  all  diveimone  and  tributaries  above  Sevier  bridge  reservoir. 

Rboulation. — Flow  at  gage  is  controlled  by  operation  of  Piute  reservoir  gates  and 
numerous  irrigation  diversions  above. 

AcctJRACT.— Stage-discharge  relation  changed  several  times.  Frequent  dischaige 
measurements  defined  the  rating  curves  fairly  well  for  limited  ranges.  Operatioii 
of  water-stage  recorder  satisfactory  except  October  22  to  November  2,  1915,  when 
clock  stopped.  Daily  discharge  ascertained  by  applying  to  rating  tables  the 
mean  daily  gage  height  determined  by  inspecting  recorder  graph,  e:icept  for 
periods  of  breaks  in  gage  height  record.     Records  good. 

Duchcarge  neaaurementa  of  Sevier  River  al  Mc Artie's  Ford,  near  Fayette,  Utah,  thaing  the 
period  Get.  1,  1914,  to  Nov.  3, 1915. 


Date. 

Madeby- 

Gwe 
height. 

Dis- 
charge. 

Date. 

Uade  by— 

OB«e 
height. 

Dis- 
charge. 

1914. 
Oct.     7 

R.  W.  Davenport 

J.J.  Santord.. 

Feet. 
3.78 
3.64 
4.01 

4.10 

See.-ft. 
486 
481 
648 

298 

265 
110 
103 

1915. 
June  35 
July    9 
Aug.^ 

31 
Sept.  17 
Oct.     6 
Not.    3 

J.C.  Dort 

Ftel, 
3.23 
2.15 
2.16 
2.14 
2.17 
Z50 
2.44 
2.80 

8te.-jt. 
99 

2S 

do 

do 

do 

92 

Dec.     3 

do 

do 

J  C  Dort 

100 
97 

1915. 

do 

103 

Jan.    26 
Kay  14 
June  18 

do 

L.W.Jordan 

m 

161 

do 

a  131 
2.25 

J,  T,  BnnftH'd .   . 

265 

23 

do 

■  Oage  belifht  of  thte  and  following  measurements  referred  to  new  datum  0.07  foot  higher  than  that  of 
1914  gage. 

Daily  diteharge,  in  stctmd-feet,  of  Sevier  River  at  McArtU's  Ford,  ruar  Fayette,  Utah,  for 
the  period  Oct.  1, 1914,  to  Nov.  3, 1915. 


Day. 

Oct. 

419 
391 
402 
444 

472 

489 
510 
538 
534 
530 

538 
522 
510 
496 
492 

492 
492 
506 

503 
496 

475 
468 
472 
475 
464 

464 

464 
461 
440 
440 
440 

Nov. 

Dec. 

Jon. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct, 

Not. 

1  

436 
430 
419 
422 
402 

398 
388 
380 
374 
377 

377 
374 
355 
350 
348 

340 
340 
340 
349 
394 

440 
447 
450 
450 
489 
806 
616 
596 
612 
621 

612 
628 
644 
612 
620 

636 
624 
628 
612 
688 

560 
542 

94 
96 
97 
95 
94 

92 
92 
92 
9S 
93 

90 
89 
88 
89 
89 

•      89 
89 
90 
90 
86 

86 
89 
93 

97 
106 

114 
105 
105 
98 
94 
94 

95 
95 
100 
109 
115 

117 
116 
114 
112 
105 

103 

104 

.   104 

100 

98 

103 
103 
103 

101 
97 

94 
95 
94 
93 

96 

97 
100 
98 
98 
97 
100 

98 
100 
121 
IM 
168 

153 
148 
ISO 
152 
150 

170 
170 
171 
175 
170 

171 
173 
187 
197 
195 

191 
186 

187 

175 

,     171 

170 
177 
187 
189 
175 



175 
173 
166 
147 
153 
163 
168 
168 
170 
168 

170 
175 
178 
101 
191 

193 
304 
398 

218 
236 

245 

2S3 

2     

283 

3 

: 

265 

4                     

S 

( 

7     

8 

9 

10 

:::;::::.;:::: 

II 

12 

13                  

14 

265 

15            

18 

17 

1^ 

iio 

108 
106 

104 

19 

20 

21 

22 

102 

247   

2S 

101 
98 
100 

99 
99 
97 
92 
94 

248    

24.                 

250    

25 

251- 

36 

298 

253    

27     

254    

28        

256  

29     

257    

30 

250   

31 

260  ; 

Non.— Discharge  Interpolated  Not.  14,  Dec.  2,  and  Oct.  22  to  Nov.  2,  1915,  because  of  broken  gage- 
height  record. 
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Monthly  ditcharge  of  Sevier  River  at  IfcAr tie's  ford,  near  F<B/eUe,  Utah,  /or  the  period 

Oa.  1, 1914,  to  mv.  s,  1915. 


Month. 


DlachsiEB  In  secsond^tet. 


lf!^7^1mifTn 


lUnimum. 

— % 


Run-off 
total (In 
scr»-fi>et}. 


1914. 

October 

November 

December  1-12 

191S. 

}anel8-a> 

July 

August 

September 

October 


538 
634 
S44 


UO 
114 
117 

197 
SfiO 


391 
S40 
642 


n 

98 
147 


479 
431 


101 
93.7 
102 

166 
206 


29,500 
2S.600 
14;S00 


2,600 
5,760 
6,270 
9,RS0 
12,700 


ivnsB.  BaiDosi  kebebtoir  vzab  nrAB.  utah. 

Location.— In  JfW.  i  see.  1,  T.  17  8.,  R.  2  W.,  at  dam  of  Consolidated  Sovier  Bridge 
Reeervoir  Co.,  about  13  miles  southwest  of  Juab,  Juab  County. 

Records  atailablb. — January  1,  1914,  to  September  30,  1916. 

Gage. — ^Inclined  staS  gage  about  100  feet  upstream  from  the  south  end  of  the  dam 
since  April  26,  1914.  January  1  to  April  25,  1914,  elevations  of  water  sur&ce 
ascertained  by  measuring  depth  of  water  with  a  rule  at  a  series  of  bench  marks  ; 
these  readings  were  checked  at  intervals  with  a  wye  level. 

Cooperation. — Gage-height  record  furnished  by  Consolidated  Sevier  Bridge  Reser- 
voir Co. 

Doily  gage  height,  in  feet,  at  Sevier  bridge  retervior  near  Juab,  Utah,  for  the  year*  endina 

Sept.  30, 1915  and  1916. 


Day. 

Oct. 

Not. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914-15. 
I 

1930 
19.20 
18.90 
18-80 
18.77 

18.60 
18.68 
18.75 
18.76 
18.85 

18.95 
18.97 
18.93 
18.93 
18.90 

18.85 
18.85 
18.90 
18.85 
18.86 

18.80 
18.80 
18.78 
18.  OS 
18.60 

18.85 
18.50 
18.45 
18.40 
18.30 
18.20 

18.10 

18.05 
17.90 
17.85 
17.70 

17.60 
17.45 
17.30 
17.15 
16.99 

16.98 
16.48 
16.54 
15.45 
16.20 

17.10 
18.00 
18.85 
19.70 
20.56 

21.30 
22.10 
22.90 
23.60 
24.41 

25.20 
26.00 
26.69 
27.41 
28.20 

28.90 
29.60 
30.30 
30.90 
31.60 

32.25 
32.85 
3350 
34.05 
34.60 

35.10 
36.60 
35.10 
36.50 
36.  V 

37.15 
37.55 
87.95 
38.40 
38.85 

39.05 
39.35 
39.60 
39.90 
40.15 

40.40 
40.70 
41.00 
41.20 
41.40 
41.60 

41.80 
42.00 
42.20 
42.30 
42.60 

42.20 

48.70 

66.10 

39.36 
38.93 
38-50 
38.05 
37.77 

37.20 
36-75 
36.40 
36.00 
36.55 

35.10 
34.70 
34. 30 
33-80 
33.36 

32.96 
32.53 
32.10 
31.70 
31.25 

30.85 
SO.  55 
30.05 
29.80 
29.30 

28. 9S 
28-60 
28-25 
27-90 
27-40 
27-00 

26.60 
26.20 
25.80 
25.46 
26.06 

24.75 
24.40 
24.0S 
23.70 
23.35 

23.00 
22.60 
22.16 
21.80 
21.40 

21.06 

20.70 
20-40 
20-03 
19.68 

19.25 
18.80 
18.55 
17-90 
17.76 

17.  SS 

17-35 
17-15 
16-97 
16-76 
16.64 

16.54 

2 

63.15 

16-40 

8         

68.75 

4 

16  40 

6 

47.50 

16-55 

16-65 

16  66 

s 

49.65 

66.10 

7         .... 

g 

., 

60.90 

16-66 

9 

16-56 

10 

68.96 

16- OS 

11 

43.35 

50.90 

S7.10 

16-00 

12 

47.66 

16.90 

13 

14 

.... 

15-90 

15 

48.80 

16.17 

18 

44.68  1  52.00 

68.66 

16-37 

17....- 

68.36 

16.50 

18 

19 

46.61 

16.9,'i 

20 

17- 2B 
17. 40 

21 

45.34 

53.20 

60.66 

22 

47.20 

28 

17.5«S 

24 

66.80 

17  34n 

25 

17.211 

26 

46.92 

64.40 

69.90 

41.80 

27 

16  6k 

28 

16  ^K 

29 

47.06 

30 

15  <j   •■ 

81.:::::::.::::: 

48.20 

68.75 

.« 
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i>«l!f  gage  height,  in  feet,  at  Sevier  bridge  retervior  near  Juab,  Utah, /or  the  yeart  ending 
Sept.  30, 1915  and  i976— Continued. 


I>«y. 

Oct. 

Not. 

Deo. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Jimo. 

July. 

Aug. 

Sept. 

ifti5-ie. 

1                       «•• 

33.20 

42.45 

50.30 

41.30 

2      

...I!.. 

26.10 

3 

12.72 

4 

61.10 

5                ..... 

34.30 

31.30 

6 

35.00 

43.70 

51.80 

14. 3S 

55.80 

g 

30.20 

60.M 

24.40 

10 

12.30 

\l 

36.82 

45.50 

53.80 

27.40 

30.60 

13 

15.25, 

64.30 

15             -      .  . 

36.70 

1ft             

38.20 

46.20 

56.60 

60.70 

21.40 

17 

13.53 

1  .. 

45.40 

19 

2».75 

20.60 

17.J0 

30.00 

48.10 

58.60 

S2.S0 

23 

33.40 

17.50 

14 

14.15 

2( 

32.10 

40.80 

40.30 

80.30 

27.70 

27             .  .  .  . 

31.50 

62.50 

21              

50.00 

31.  p 

68.70 

12.20 

31 

1425 

42.30 

61.00 

. 

SXTIEK  BITZH  KXAB  JVhS,  TTTAa. 

Location.— In  NE.  J  sec.  2,  T.  17  S.,  R.  2  W.,  1,600  feet  downstream  from  Sevier 

Bridge  dam  and  14  miles  aouth'n'eet  of  Juab,  Juab  County. 
Drainage  arra. — 5,120  square  miles  (measured  on  topographic  maps). 
Rbcorob  available. — September  23,  1911,  to  September  30,  1916. 
Gaoe. — Stevens  continuous  waternstage  recorder  on  left  bank,  500  feet  below  old 

gage,  since  April  16,  1914;  inclined  stafi  on  right  bank  1,000  feet  below  Sevier 

Bridge  dam,  September  23, 1911,  to  AprU  15, 1914. 
DiscHARQB  MEASI7RBMENT8. — Made  by  wadiug  or  from  cable  600  feet  above  gage. 
Channel  and  contsol. — One  channel  at  all  stages.    Bed  composed  of  sand,  clay, 

and  fine  gravel.    Artificial  control  of  rocks  about  40  feet  below  gage;  permanent 

except  during  very  high  stages. 
EzTREMBS  OP  discharge. — Maximum  stage  recorded  during  year,  5.50  feet  at  8  p.  m. 

May  2  (diachaige,  1,095  second-feet);  minimum  stage,  1.26  feet,  January  19,  2U, 

2^27,  30,  and  31  (discharge,  7  second-feet). 
1911-1916:  Maximum  stage  recorded,  7.8  feet,  May  28-29,  June  4-12,  1914 

(discharge,  2,030  second-feet);  minimum  discharge  recorded,  0.5  second-foot, 

^October  14,  1911. 
Ice. — Stage-diacharge  relation  not  affected  by  ice. 
Diversions. — None  between  this  station  and  that  near  Gunnison. 
Rboulatioii.— Flow  controlled  by  gates  in  dam  just  above  station. 
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AccuRACT. — Stage-diacharge  relation  permanent  except  during  very  high  etagee. 
Rating  curves  well  defined  by  frequent  measurementa.  Grage-height  record  from 
water-etage  recorder  very  satisfactory.  Daily  diacharge  ascertained  by  applying 
to  rating  table  the  mean  daily  gage  height  determined  by  inspecting  recorder  g^raph, 
except  for  days  of  considerable  variation  for  which  were  used  the  means  of  dis- 
charge obtained  by  applying  to  rating  table  the  hourly  gage  height,  and  except 
for  the  period  April  25-30,  for  which  shifting-control  method  was  used.  Records 
excellent. 

C!ooPERATioN. — Gage  height  record  furnished  and  many  diacharge  measurements 
made  by  Lower  Sevier  River  Water  Users. 

Discharge  measttrenenU  of  Sevier  River  newr  Juab,  Utah,  during  the  year  ending  Sept.  SO, 

1916. 


Date. 

Made  by- 

Oa^e 
height. 

Dis- 
charge. 

Date. 

Made  by- 

Oaco 
height. 

Dis- 
charge. 

Oct.     7 

L.  W.  Jordan 

F«. 
1.78 
1.85 
1.26 
1.28 
1.27 

3.  re 

4.24 
5.32 

9« 
6.8 
6.2 
8.5 
578 
097 
1,060 

June  24 
July    3 

17 

Aug.    I 

8 

13 
Sept.  30 

E.  A.  PortCT 

Fat. 
3.74 
3.25 
3.81 
2.38 
3.37 
3.11 
3.38 

*"-4 

Nov.  23 
Jan.   19 

do 

E.  A.  Porter 

J.  W.  Thurston 

E.  A.  Porter 

441 
580 

23 

R.  U.  BeckneU 

do 

J.W.Thurston 

R.  H.  BeckneU 

217 

Feb.  17 

L.  W.  Jordan 

475 

Mar.  28 

E.  A.  Porter 

Apr.  12 
l&y  11 

do 

do 

E.  A.  Porter 

478 

Daily  discharge,  in  second-feet,  of  Sevier  River  near  Juab,  Utah,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 


1. 
2. 
3. 
4. 
S. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16 
17. 

18. 
19 
20. 

21 
22. 
23. 
24. 
25. 

26 
27, 
28. 
29 
30 
31. 


Oct. 


494 
424 
424 
411 
360 

146 
70 
67 
91 

117 

117 
147 
171 
156 
147 

160 
162 
166 
214 
214 

226 
2S8 
321 
341 
341 


336 
278 
148 
131 
331 


Nov. 


253 

262 
262 
265 
262 

270 
270 
280 
292 
315 


334 

310 
331 


75 
230 
278 
236 
180 

149 
143 
95 
«7 
59 

53 
56 
66 
56 
«1 


Dec. 


Jan. 


Feb. 


Mar. 


10 
9 
9 
21 
24 

23 
23 
23 
24 
24 

18 
42 
44 
44 

40 

51 
33 

56 
54 
56 

308 
536 
580 
580 
594 
(09 


Apr. 


713 
878 
940 
940 
770 

713 
728 
728 
728 
728 

713 
713 
713 
653 

551 


384 
411 
438 
566 

580 
638 
638 
713 


912 
945 
885 

1,050 
1,020 


May. 


1,050 
1,080 
1,080 
1,080 
1,070 

1,050 
1,080 
1,080 
1,080 
1,080 

956 
956 
1,020 
988 
956 

892 
830 
727 
624 
495 

454 
508 
495 
495 
482 

440 
440 
440 
454 
468 


June. 


5M 
506 
610 
624 
610 

624 
654 
654 
654 
712 

7TO 
770 
800 
742 
695 

725 
742 
725 
712 


695 
688 
639 
S86 

552 

482 
372 
305 
372 
358 


July. 


358 
358 
358 
440 

508 

495 
482 
454 
440 
440 

508 
552 
566 
581 
581 

596 
596 
596 
S9« 
581 

638 
508 
495 
495 
482 


256 
223 
220 
223 
211 


Aug. 


213 
220 
228 
271 
358 


468 
482 
321 
3U 

40O 
400 
400 
400 
400 

413 
440 
468 
468 
482 

482 
454 
440 
428 
426 

413 
400 
844 
297 
292 
297 


Sept. 


284 
271 
271 
269 
269 

271 
284 
413 
413 
413 

426 
454 
482 
4S2 
482 

482 
495 
482 
482 


482 


«97 


639 
596 
538 
413 
310 
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Monthly  ditduarge  of  Sevier  River  near  Juab,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Montli. 


Discharge  In  second-feet. 


Maximum.   Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


October , 

November 

December 

January , 

February , 

Marcb 

April 

May 

June 

July 

Angnst 

September 

The  year. 


491 
334 

61 

13 

13 

609 

1,090 

1,080 

800 

506 

482 

697 


57 

53 

9 

7 

8 

9 

384 

440 

305 

211 

213 


232 

205 
33.6 
9.39 
9.66 

125 

722 

787 

623 

458 

381 

447 


1,080 


336 


14,300 
12,200 

2,070 
S77 
5S« 

7,690 
43,000 
48,400 
37,100 
28,200 
23,400 
26,600 


244,000 


SXVtBB  aiVZB  HZAR  KHXS,  T7TAH. 

Location. — In  SW.  \  sec  .36,  T.  14  S.,  R.  3  W.,  opposite  milepoet  682  on  Los  Angeles 
&  Salt  Lake  Bailioad  (Lynndyl  cut-ofi),  about  7  miles  below  Mills  post  office, 
Juab  County. 

Drainaob  abka. — 5,800  square  miles. 

Records  avaxlablb. — April  22,  1914,  to  September  30,  1916. 

Gage. — Stevens  continuous  water-stage  recorder,  with  outside  and  inside  staff  gages, 
on  left  bank  500  feet  above  railroad  bridge. 

DiscHAJtoE  MEASTTBBMBNTS. — Made  by  wading  or  from  cable  100  feet  above  gage. 

Channel  and  control. — One  channel  at  all  stages;  stream  bed  is  composed  of  heavy 
gravel  and  rock;  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.74  feet  at  7  a.  m. 
April  30  (discharge,  1,070  second-feet);  minimum  stage  3.14  feet  at  2  p.  m.  Janu 
ary  12  (discharge  estimated  36  second-feet). 

1914-1916:  Maximum  stage  recorded,  6.71  feet  May  27,  1914  (discharge,  1,910 
eecond-feet);  minimum  stage,  3.14  feet  at  2  p.  m.  January  12,  1916  (discharge 
estimated  36  second-feet). 

IcB. — Stage-dischaige  relation  not  affected  by  ice. 

Diversions. — ^Many  diveisions  above. 

Reouiation. — Flow  affected  by  operation  of  several  dams  and  irrigation  diversions 
above. 

AcccRACT. — Stage-discharge  relation  permanent.  Rating  curve  very  well  defined. 
Gage-height  record  from  water-stage  recorder  satisfactory.  Baily  discharge  ascer- 
tained by  applying  to  rating  table  the  mean  daily  gage  height  determined  by 
inspecting  recorder  graph;  discharge  October  1-9,  for  which  there  was  no  gage- 
height  record,  estimated  by  comparison  with  records  of  flow  at  other  stations  on 
the  river.    Records  excellent. 

Cooperation. — Gage  record  furnished  and  some  discharge  measurements  made  by 
lower  Sevier  River  water  users. 

Ditdutrge  meamremmt*  of  Sevier  River  near  MilU,  Utah,  during  the  year  ending  Sept. 

30, 1916. 


Data. 

Madeby- 

Gage 
height. 

Dto. 
charge. 

S<e.-/(. 
134 
90 
59 

Date. 

Made  by- 

Gage  1    Dis- 
hdght.  charge. 

Oct.   10 

L.  W.  Jordan 

Feet. 
3.93 
3.72 
3.48 

Mar.  29 
June  29 
Sept.   9 

E.  A.  Porter 

Feet. 
5.08 
4.64 
4.^2 

*'-4 

Nov.  29 
reb.  U 

do 

do 

do 

J.  W.  Tbursion 

376 
430 

94927'— 1&— WSP  440 7 
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DaUu  discharge,  in  second-feel,  of  Sevier  River  near  Mills,  Utah,  for  the  year  ending  Sept. 

30, 1916. 


Day. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Jane. 

JnJy. 

Aug. 

Sept. 

1 

800 
610 
455 
455 
440 

395 
175 
105 
95 
148 

1.W 
153 
192 
205 
185 

192 
195 
195 
215 
S38 

231 

2«8 
304 
347 
3«0 

3«a 

356 
347 
288 
140 

188 

96S 

292 
296 
804 
304 

304 
316 
316 
329 
338 

856- 

364 

356 

351 

364 

276 
172 
288 
300 
257 

305 

188 
145 
122 
112 

100 
92 
92 
M 

87 

90 
90 
92 
93 
»2 

93 
92 
92 
92 
93 

93 
93 
93 
93 
95 

86 
71 
62 
S3 
W 

M 

54 
64 
54 
63 

62 
51 
56 
52 
65 
64 

H 

66 
67 
67 
69 

60 
60 
54 
64 
65 

66 
49 
63 
58 
67 

60 
67 
49 
72 
68 

66 

60 
65 
60 
61 

62 
67 
65 
64 
63 
65 

61 
64 
86 
67 
70 

72 
73 
75 
72 
76 

64 
60 
60 
60 
00 

61 
64 
67 

74 
78 

73 

74 
70 
65 
62 

61 
62 
64 
62 

61 
60 
60 
60 
66 

66 
62 
61 
61 
66 

68 
68 
68 
68 
68 

68 
66 
84 
89 
90 

95 

98 

84 

103 

103 

138 
472 
686 
609 
614 
620 

663 
832 
926 
963 
888 

765 
731 
736 
736 
741 

741 

735 
731 

735 
646 

537 
441 
441 
461 
537 

609 
620 
657 
663 

797 

925 
925 
962 
025 
1,040 

1,000 
1,040 
1,040 
1,040 
1,000 

1,000 

1,000 

1,000 

962 

962 

962 

925 
925 
925 
963 

925 
867 
811 
682 
664 

494 
472 
494 
483 
472 

467 
446 
461 

451 
456 

483 

631 
542 
642 
553 
564 

664 
580 
686 
586 
592 

632 
657 
682 
689 
651 

695 
682 
689 
689 
676 

663 

663 
651 
609 
586 

648 
467 
387 
405 
420 

4lA 
396 
387 
382 
451 

483 
483 
476 
446 
430 

430 
483 

aoi 

526 
637 

642 
553 
559 
564 
564 

548 
515 
499 
4SS 
510 

404 

436 
396 

265 
361 
257 

349 
249 
357 
368 
347 

410 
425 
626 
425 
143 

874 
430 
430 
430 
430 

430 
425 

476 
471 
483 

600 
506 

488 
478 

467 

451 
441 
406 
360 
320 
325 

325 

a 

312 

3 

304 

4 

296 

s 

392 

e 

291 

7 

Z<!8 

8 

364 

9 

436 

10 

425 

11  

441 

12 

441 

w 

M 

4T« 
4*1 

15 

491 

16 

1SS 

17 

500 

18 

510 

19 

500 

» 

494 

21 

sn) 

22 

4iS 

21 

573 

24 

6:« 

25 

702 

26 

66J 

27 

632 

28 

6>R 

29 

521 

30 

420 

31 

Monthly  discharge  of  Sevier  River  near  Mills,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 


October 

November. .... 

December 

January 

February 

March 

April 

May 

Juno 

July 

Anprust 

September 

The  year 


Discharge  in  second-feet. 


Maximum. 


510 
364 

93 

72 

78 

620 

1,040 

1,010 

8!15 

664 

528 

702 


Ulnimmn. 


95 

87 

51 

49 

60 

60 

441 

446 

387 

257 

249 

288 


1,040 


49 


Mean. 


m 

246 
74.3 
59.1 
66.7 

157 

736 

767 

593 

457 

407 

466 


3SS 


Run-off 
(total  in 
acre-feet). 


16,700 

14,600 

4,570 

S.MO 

3,S40 
O.AjO 
43,800 
47,200 
35,300 
38,100 
23, «« 
27,700 


260,000 


BEVIES  SIVEH  KEAB  LTKHSTX,  T7TAE. 

Location.— In  Uie  SE.  }  see.  27,  T.  15  S.,  R.  5  W.,  at  homestead  of  P.  J.  Flahive, 

3i  miles  southwest  of  Lynndyl,  MillArd  County. 
DsAiNAQE  ABBA.— 6,270  BquATe  miles  (measured  on  topographic  maps). 
BscoRDe  AVAILABLE. — ^Apiil  25,  1914,  to  September  30,  1916. 
Gage. — Stevens  continuous  water-stage  recorder  on  right  bank,  with  inside  and 

outside  staff  gages,  IJ  miles  below  highway  bridge. 
Discharge  measurements. — Made  by  wading  or  from  cable  a  quarter  of  a  mile 

above  gage. 
Channel  and  control. — One  channel  at  all  stages.    Stream  bed  composed  of  fine 

gravel.    Control  permanent  except  for  very  high  stages. 
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EzTSEHSs  OP  biscHAROS. — Maximum  stage  recorded  during  year  5.47  feet  at  5  p.  m. 

May  16  (discharge,  930  second-feet);  minimum  stage,  1.55  feet  at  6  a.  m.  January 

26  (discharge,  21  second-feet). 
1914-1916:  Maximum  discharge  recorded  June  9,  1914  (discharge,  estimated 

1,820  eecond-feet);  minimum  stage  1.55  feet  at  6  a.  m.  January  26, 1916  (dischaige, 

21  eeoond-feet). 
IcK. — Stage  dischaige  relation  affected  by  ice. 
DrvERSiONS. — Numerous  diversions  above  station. 

Requlation. — Flow  affected  by  storage  and  irrigation  divetsions  above  station. 
AcccRACT. — Stage-discharge  relation  subject  to  alight  change  during  high  stages; 

aSected  by  ice  Febniary  20  to  March  8.    Two  well-defined  rating  curves  used. 

Operation  of  water-stage  recorder  satisfactory  except  for  i>eriods  covered  by 

footnote  to  table  of  daily  discharge.    Daily  disdiaige  ascertained  by  applying 

(o  rating  table  the  mean  daily  gage  height  determined  from  recorder  graph  by 

inspection.    Records  February  20  to  March  8  roughly  approximate;  excellent 

for  remainder  of  year. 
CooPBRATioN. — Gage-height  record  furnished  by  Lower  Se^er  River  Water  Users. 

Disebarffe  meancrermnU  of  Sevier  River  near  Lynndyl,  Utah,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

Madeby- 

ta^t. 

Dis- 
charge. 

Date. 

Madeby- 

Gwe 
height. 

Dis- 
charge, 

Oct.   11 

T+,  w.  Jordan 

Ful. 
2.19 
2.23 
L74 
1.82 
1.84 

83 

at.  4 

28.3 

Apr.  11 
May  2S 
Jane  23 

E.  A.  Porter. . 

Feet. 

4.46 

3.71 

4.2S 

-•2.69 

3.16 

Sec^t. 
SIS 

Nov.  » 

Feb.  16 

Uar.     9 

27 

do. 

do 

E.A.Porter. 

do 

J.  W.  Thurston. 

414 
S71 
184 

C.C.  Jacob 

Ting.  13 

'-       285 

Daily  disdurge,  in  SMond-fut,jgfs^i„  jn,^  near  Lynndyl,  Utah,  for  ihe  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

7l 

fi 

Dec. 

Jaa. 

Feb. 

Uar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

1.. 

230 

91 
90 

104 
94 

125 

88 

28 
2S 

607 
563 

870 
870 

373 

426 

296 
2.52 

167 
l.W 

225 
230 

3                      **" 

J           "•         .. 

4'.                 *"■" 

2S2 

90 

93 

74 

28 

751 

900 

452 

2tl 

167 

217 

5--IIIII"""" 

'220 
179 
142 

252 
252 

252 
2S6 
274 

128 
151 
104 
104 

104 

86 
88 

86 
68 
67 

74 
68 

59 
51 
57 

28 
28 

28 
2S 

28 

840 
840 

736 
635 

620 

900 
900 

900 

900 
900 

452 
466 

4SS 
621 

2  to 

366 
375 
875 
3T5 

17S 
184 

215 
2ii5 
370 

210 
208 

202 
204 
204 

S 

7 

8.., I.":; 

»..:. •» 

10...    * 

109 

274 

102 

90 

52 

27 

620 

870 

521 

SCO 

41)0 

2S8 

n ■• 

91 
91 

286 
298 

71 
51 

96 
88 

64 

89 

82 
51 

620 
620 

870 
840 

535 
549 

330 
345 

350 
200 

305 
300 

il:: '■ 

103 

310 

70 

70 

39 

46 

620 

840 

620 

410 

2iV> 

319 

i« — -1— 

112 

322 

84 

102 

38 

84 

606 

751 

650 

435 

295 

319 

u.:::  T' .. 

160 

310 

67 

97 

51 

32 

678 

870 

664 

530 

29S 

15              ...... 

179 

822 

65 

80 

41 

32 

620 

900 

664 

465 

298 

358 

17"""'. 

170 
170 
170 

310 
189 
210 

63 
61 
66 

62 
53 
45 

35 
33 
34 

30 
30 
29 

4S0" 
3S6 
835 

930 
870 
840 

650 
502 
592 

484 
4S7 
495 

311 

317 
319 

355 

iH....:::.  :: 

353 

».... 

»..:..:.:: 

179 

274 

75 

112 

34 

34 

322 

751 

620 

604 

342 

306 

„ *.• 

189 

263 

65 

Ul 

V 

36 

335 

606 

620 

498 

337 

363 

»■ * 

210 

230 

59 

130 

32 

38 

426 

4W 

606 

490 

350 

366 

23.:::: : 

210 

199 

60 

102 

32 

36 

452 

412 

692 

459 

3.-iS 

»::::"""T-: 

241 

189 

65 

83 

32 

55 

493 

412 

577 

428 

31O 

274 

189 

70 

42 

32 

44 

635 

412 

541 

400 

.  xa 

» J- 

310 
310 

142 
128 

135 
87 

30 
71 

32 
32 

44 
44 

649 

708 

386 
360 

501 

466 

395 
380 

342 

332 

565 

27 "J.. 

562 

2S....: *:: 

322 

112 

97 

210 

82 

100 

766 

360 

.    426 

310 

317 

501 

29. '"i... 

310 

104 

106 

179 

82 

373 

7S0 

360 

399 

230 

310 

436 

30 i... 

280 

07 

106 

151 

32 

466 

lit) 

360 

373 

202 

2H1 

431 

41 "I... 

230 

96 

127 

125 

4«0 

810 

34S 

335 

1S4 

213 

345 

.^.....J.... 

130 

112 

102 

493 

34* 

182 

228 

-^=X-f 

«»5rt?5SDally  discharge  for  Feb.  20-Mar.  8,  July  4-14, 24-2S  and  Aug.  7-12  osMmalpd  by  comparison  wttn 
thSetotBTW'"'"  "'  »"'"  Sngtog  stations  on  the  stream.  Wotcr-stoge  recorder  was  not  opcraluig  during 
Tals. 
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lionOily  discharge  of  Sevier  River  near  Lynndyl,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean. 


Kun-ofl 
(total  in 
acie-leetj. 


October 

November.. 
December. . 

January 

February... 

March 

April 

May 

June 

July 

Aupust 

September. 


The  year. 


426 
322 
151 
210 
125 
493 
840 
830 
664 


565 


322 
34g 
335 
182 
159 
202 


222 

228 
87.9 
94.0 
47.1 
92.6 

601 

688 

625 

372 

288 

338 


299 


13.600 

13.600 

5,400 

5.780 

2.710 

5.690 

35.800 

42,300 

3I.20O 

22.900 

17,700 

20,100 


217,000 


DELTA  AKD  MELVILLE  RESESVOnt  ITEAS  DELTA,  VTAE. 

Location. — In  SE.  J  sec.  2G,  T.  16  S.,  R.  6  W.,  at  south  end  of  diversion  dam  at  head 

of  canal  A,  about  8  miles  northeast  of  Delta,  Millard  County. 
Records  available. — Irrigation  seasons  of  1914,  1915,  and  1916. 
Gage. — Inclined  staff.    Zero  of  gage  is  level  with  bottom  of  headgatee  in  Canal  A. 

Daily  gage  height,  in  feet,  of  Delta  and  Melville  reservoir  near  Delta,  Utah,  for  the  yean 

ending  Sept.  SO,  1915  and  1916. 


Day. 


1915. 


10.. 

11.. 
12.. 
13., 
14.. 
IS.. 


Day. 


Apr. 


(«) 

i°> 
0.91 

1.94 

2.11 
2.40 
2.62 
2.79 
3.08 


Apr. 


May. 


1916. 

1 

2 

3 

4 

6 

6 

7 

8 

8 

10 


5.40 
5.  ,59 
5.55 
5. -19 
5,48 

5.  .'SO 
5.44 
5.45 
5.,'i6 
5.49 

5.44 
6.37 
6.23 
5.15 
5,04 


May. 


June 


5,44 
5.21 
5.20 
6.22 
5,29 

5.44 
5.26 
5.21 
5. 00 
4. 87 

4.74 
4., 57 
4, 51 
4.71 
5. 02 


July. 


5,56 
5.42 
6,47 
6.  ,50 
5,50 

5.5S 

5.'.5S' 
5.49 
5.  49 

5.44 
5.46 
5.  42 
5.  .50 
5.66 


.^Ug. 


5,22 
5,  IS 
5.  OS 
4.96 
4,95 


4.00 
4.00 
4,14 
4.S6 
4.78 

4,75 
4.60 
4.55 
4.70 
4.75 


4.15 
4.20 
4.30 
4.40 
4.35 

4.30 
4.35 
4.  19 
4.49 
4.49 


June. 


3. 85 
3.98 
3.98 
3.98 
3,98 

4,00 
3.81 
3,55 
3.55 
3.35 


4.69 

4.. 57 
4.49 
4.36 
4.20 
4,09 


Day. 


Sept. 


3.92 
3.99 
4,14 
4.50 
4.50 

4.54 
4.62 
4.65 
4.76 
4,94 

5.22 
6.48 
5.45 
5,39 
5.42 


DJy. 


1915. 


26 

27 

2S 

29 

30 

31 


Apr. 


i,2!h. 


3 

3.35 

3.40 

3.40 

3.27 

3,39 
3.45 
3.46 
3.40 
3.51 

4.10 

4.76 
4.78 
4.82 
4.90 


May. 


5.03 

'4  98 

5'2i> 
5. 51 

5.49 
5,28 
5.  .53 
5.56 
5. 54 

5.41 
5.28 
5.46 
5. 53 
5.56 
5.55 


June, 


5.40 
5.63 
5.58 
6.47 
v5.44 

0.  ... 

5.f? 
5.20 
5.33 
5. 40 

5.42 
5.62 
5.51 
5.38 
5,56 


July. 


1916, 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

20 


Apr, 


4.75 
4.6« 
4.55 
4.50 
5,20 

5.08 
4.S8 
4.65 
4.30 
4,00 


May. 


4.50 
4.55 
4.60 
4, 53 
4.87 

5.15 
5.45 
5.45 
5.37 
5.40 


June. 


3,20 
3.16 
3.28 
3.30 
3,39 

3.45 
3.70 
3.60 
3.80 
3.S6 


Day. 


21. 

22.... 

23.... 

24.... 

25.... 


1916. 


5.50 
5.49 
5,42 
5,43 
5.40 

5,40 
5.50 
5.4S 
5-50 
V55 

5'* 
5.3. 
5.41 
5. 3.S 
5.  ,15 
5.28 


Apr. 


Aug. 


4.00 
3-98 
3.84 
3.72 
3.64 

3.40 
3.16 
2.97 
2.82 
2.67 

3.17 
2.31 
3,45 
S.63 
3.70 
.3.72 


Sept. 


S.30 
4.S6 
4,60 
4,30 
3.96 

4.09 
2.49 
2.51 
2.05 
1.35 


2.03 


j^y.  June. 


3,60     '•»  I 
3.46    «M| 

3.00  ^-^ 
2.  S5  **•  30  f 

3.04  6- 201 
3.50  S-20 
3.70  fO' 
3.98  flf 
4,02  J* 
,83 


3.80 
3.78 
3.75 
3.65 
3.55 

3.20 
2.96 
2.63 
1.97 

(») 

(°) 


"  Below  0  of  gage. 
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BXVIEK  RIVZX  SBAS  DELTA,  ITTAH. 

LocATioK.— In  NW.  }  sec.  27,  T.  16  S.,  R.  6  W.,  1)  milea  below  Delta  spillway  and 
6^  milee  northeast  of  Delta,  Millard  County. 

Drainage  area. — 7,380  square  miles. 

Records  avAilable. — May  16  to  September  24,  1912;  March  1,  1913,  to  September 
30, 1916. 

Gaoe. — Gurley  water-stage  recorder  on  left  bank  at  same  datum  as  the  inclined  staff 
gage  used  prior  to  March  1, 1913. 

Discharge  measurements. — ^Made  by  wading  or  from  cable  about  100  feet  below 
gage. 

Channel  and  control. — One  channel  at  all  stages.  Bed  composed  of  firm  day  and 
hardpan;  right  bank  may  be  overflowed  at  extremely  high  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.22  feet  9  p.  m. 
April  5  (discharge,  880  second-feet);  minimum  stage,  0.57  foot  March  18-23 
(discharge,  23  second-feet). 

1912-1916:  Maximum  stage  recorded,  6.82  feet  May  31,  1914  (discharge,  1,470 
second-feet);  minimum  mean  daily  dischaige,  15  second-feet  July  26, 1914. 

Ice. — Stage-dischaiige  relation  at  times  affected  by  ice. 

Diversion. — Canal  A  of  the  Delta  project  takes  out  water  1}  miles  above  station. 

Rboxtlation. — Flow  at  station  controlled  by  r^^ilation  of  the  Delta  spillway  and 
Sevier  Bridge  reservoir. 

Accuracy. — Stage-dischaige  relation  not  permanent.  Frequent  discharge  measure* 
ments  define  the  rating.  Several  well-defined  rating  curves  used.  Operation  of 
■water-BtagB  recorder  satisfactory.  Daily  discbarge  ascertained  by  applying  to 
rating  table  the  mean  daily  gage  height  determined  from  recorder  graph  by  inspec- 
tion, except  for  ice  period,  and  periods  of  changing  control,  for  which  shifting 
control  method  was  used.    Records  excellent. 

Cooperation. — Gage-height  record  furnished  and  some  discharge  measurements 
made  by  Ijowct  Sevier  River  Water  Users. 

DistJutrge  meaturtmeni*  of  Sevier  River  near  Delta,  Utah,  during  the  year  ending  Sept. 

30,  1916. 


Date. 

Made  by- 

tw^. 

Dis- 
charge. 

Date. 

Madeby- 

hel^t. 

Dls- 
diarge. 

Oct.    9 

Ia  W,  Jordan 

Feet. 

1.14 

.45 

.24 

.21 

.95 

1.27 

.92 

1.03 

.72 

.58 

3.38 

8.14 

1.86 

1.50 

Se^^i. 

15.7 
5.0 
4.7 

58 

98 

64 

69 

38 

20 
326 
636 
220 
148 

May  31 

June  8 
9 
28 
30 

July  22 
27 

Aug.  2 
19 
31 

Sept.  4 
21 
29 
30 

J.  W.Thurston 

Porter  and  Thurston... 

J.  W.  Thurston 

do 

E.  A.  Porter 

Feel. 
i.se 

2.18 
1.98 
1.48 
1.82 
1.18 
.97 
.91 
1.30 
1.04 
1.05 
1.24 
1.30 
1.00 

""J- 

12 

r.W.Cottrell 

302 

14 

18 

Not.    5 

do 

do 

J.C.Dort 

257 
142 
233 

19 

28 

Jan.    11 

do 

do 

E.  A.  Porter 

do 

do 

J.  W.Thurston 

E.A.Porter      

108 
70 
63 

Uar    11 

do 

do 

do 

do 

do 

do 

124 

25 
SI 

Jacob  and  Porter 

E.  A.  Porter 

78 
82 

Apr.    9 

27 

Uay  30 

do 

do 

Thurston  and  Porter.. . 

110 
121 
67 

"'•"OR 
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SUBFAOE  WATER  StrpPLT,  1916,  PABT  X. 


Daily  dMuxrge,  in  second-ful,  of  Sevier  River  near  Delta,  Utah,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr, 


Hay. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3, 

4. 
5. 

6. 
7. 
g. 
9. 
U. 

II. 
U. 
13. 
14. 
Ifi. 

16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
21. 
25. 

36. 
27. 
38. 
29. 
30. 
«1. 


245 
245 
240 
177 
109 

113 
110 
95 
65 
44 


254 

lis 

76 
69 
61 

72 
85 

86 
86 
89 


96 
109 
117 
121 

128 
118 
IS 
101 
121 


258 
336 
203 
151 
123 

96 
59 
84 
96 
98 

82 
72 
M 
67 
67 

59 
63 
65 
63 
63 

75 
79 
65 
64 

65 
65 


23 

23 

23 
27 
31 

64 

65 
130 
314 
412 
361 


386 
510 
525 
432 
853 

760 
620 
532 
546 

675 

560 
532 
489 
351 


320 

192 
126 
117 
116 

124 

136 
180 
184 
18C 

190 
201 
258 
284 


322 

346 

358 
382 


370 
382 
395 
39e 

395 
370 
360 
365 


421 

462 
475 
370 
233 

178 
167 
149 
.138 
156 

147 

138 
138 
134 
145 
158 


163 

215 
238 
240 


223 
355 
282 
256 
254 

258 
273 
273 
373 
268 

213 
237 
245 
256 
279 

345 
2U 
235 
220 
192 

158 
140 
134 
131 
184 


160 

154 
156 
151 
147 

147 
186 
152 
151 
151 

170 

148 
142 
160 
186 

196 

184 
174 
202 
209 

196 
170 
180 
190 
190 

157 
82 
«0 
68 
61 
70 


60 
63 
61 
70 

110 
132 
144 
174 
353 

317 
153 
136 
132 
130 

130 
124 
127 
139 
130 

122 
119 
122 
129 
130 

139 

125 
120 
117 
103 
103 


115 

lOS 


87 
93 
96 
93 
105 

8> 

79 
89 
96 
102 


102 
103 
113 
112 

112 
107 
IDS 
165 
329 

337 
256 
120 
112 
124 


Note.— Discharge  isstimated  Jan.  20  to  Feb.  4,  and  Feb.  13  to  26  on  acooont  of  ioe,  by  o(»nparlson  with 
records  of  Bow  at  other  stations  on  the  stream. 

Monthly  ditcharge  of  Sevier  River  near  Delta,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 


Discharge  in  second-feet. 


Hazimum.  Blinlmiun,      Mean, 


Run-off 
(total  in 
acre-feet). 


October , 

November...., 

Decemljer. 

January , 

February , 

March 

April 

May 

Juno 

July 

August 

September...., 

The  year. 


245 
254 

336 
73 
65 
412 
853 
475 
279 
209 
253 
337 


853 


39 
23 
115 
134 
131 
60 
60 
79 


79.3 
90.3 
93.3 
60.6 
50.9 
67.5 

383 

297 

336 

153 

135 

135 


23 


114 


4,880 
5,370 
5,740 
3,730 
3,930 
4,150 
21,600 
18,300 
13,400 
9,410 
7,690 
7,440 


103,000 


oxnnnsoii'  bend  hesebvoib  iteab  delta,  tttah. 

Location.— In  sec.  15,  T.  17  S.,  R.  7  W.,  at  south  comer  of  reservoir,  at  head  of 

Deseret  canal,  about  2  miles  west  of  Delta,  Millard  County. 
Records  available.— Irrigation  seasons  of  1914,  1915,  and  1916. 
Gaqe. — Chain  gage  established  June  19,  1914;  readings  represent  depth  of  water  on 

gate  sill.    Depths  were  measured  directly  with  graduated  pole  prior  to  June  19, 

1914. 
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DaU}/  gage  height  in/ee^,  of  Gunnison  Bend  retervoirfor  the  years  ending  Sept.  SO,  1915 

and  1916. 


Day. 


1. 
2., 
S. 
4., 

5. 

e. 

7. 
8.. 
9.. 

10.. 

u. 

12. 
IJ. 
U. 
1$. 

IS. 
17. 

IS. 

IB. 
20. 

21. 
22. 
23. 
24. 
25. 

2«. 
27. 
28. 
29. 
30. 
31. 


1915. 


Apr. 


7.80 


8.70 


10.65 
10.80 
10.90 
11.00 
11.40 


May. 


12.15 
12.40 
».« 
12.55 
12.50 

12.70 
12.70 
12.60 
12.40 
13.35 

12.30 
11.80 
11.40 
11.10 
10.70 


11.40  10.38 
11.30  10.00 
11.301  9.80 
11.30  9.65 
11.301    9.60 


11.20,  10.  OS 

11.10'  11.10 

11.25i  11.80 

11.25  12.15 

11.15  U.75 

11.00  12.80 

11.50  13.70 


11.75 
13.00 
12.35 


12.60 
13.66 
13.90 
13.85 


June. 


13. 80 
13.15 
11.96 
11.95 
11.85 

11.80 
11.80 
11.90 
11.90 


11.90 
11.90 
11.90 
13.00 

12.00 
13.00! 
12.20 
12.05 
11.85 

11.60 
11.45 
11.10 
11.00 
11.30 

11.10 
10.60 
10.20 
10.00 
9.70 


July. 


9.50 
9.50 
9.50 
9.45 
9.40 

9.45 
9.70 
10.10 
10.50 
10.70 

10.70 
10.50 
10.30 
10.00 
9.70 

9.60 
930 
0.30 
9.30 
9.30 

9 

9  15 
9.30 
9.40 
9.60 

9.70 
9.80 
0.90 
10  00 
10  00 
9.90 


Aug. 


9.75 
9.70 
9.65 
9.50 
9.40 

9.35 
9.20 
9.00 
8.90 
8.76 

8.55 
8.50 
8.50 
8.50 
8.36 

8.40 
8.40 
8.40 
8.30 
8.26 

8.30 
8.20 
8.20 
8.10 
8.10 


8.20 
8.20 
8.20 
8.25 
8.10 


Sept. 


8.10 
8.00 
8.00 
8.05 
8.00 

8.10 
8.10 
8.30 
8.30 
8.20 

8.30 
8.45 
8.55 
8.80 
8.96 

9.10 
9.20 
9.30 
9.40 
9.66 

9.70 
9.PB 
9.85 

io.oo 

10.10 
10.25 
10  30 
10.45 
10.70 


Day. 


1916. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 , 

18 

19 

20 

21 

22 

28 

24 

25 

28 

27 

28 

29 

30 

81 


Apr. 


10.80 
11.00 
11.10 
11.20 
11.30 

U.40 
11.20 
11.00 
11.04 
11.60 

11.60 
11.60 
11.45 
11.50 
11.40 

11.75 
11.70 
11.65 
11.70 
11.20 

10.90 
10.70 
10.80 
10.45 
10.35 

10.35 
10.25 
10.15 
10.  a5 
10.00 


Uay. 


10.00 
10.00 
10.25 
10.36 
10.50 

10.60 

10.55 

10.45 
10.45 

10.45 
10.40 
10.50 
10.55 
10.45 

10.40 
11.05 
11.40 
11.90 


June. !  July. 


10.30 
10.  OS 
9.80| 
9.80 
9.75 

9.70 
9.60: 
9.54: 
9.60 
9.55 

9.50 
9.50 
9.55 
9. 58 
9.60 

9.67 
9.72 
9.85 
10.05 


12.201  10.20 


12.10 
12.00 
11.80 
11.65 
11.40 

11.30 
11.20 

u.ns 

10.90 
10.70 
10.45 


10.60 
10.72 
10.95 
11.03 
11.30 

11.42 
11.50 
11.42 
11.30 
11.12 


11.05 
10.90 
10.75 
10.75 
10.77 

10.78 
10.80 
10.80 
10.87 
10.70 

10.60 
10.30 
10.00 
9.91 
9.80 

9.80 
9.85 
9.80 
9.82 
9.87 

9.90 
9.90 
9.82 
9.80 
9.87 

9.90 
9.88 
9  56 
9.40 
9.20 
9.10 


Aug. 


&96 

8.  85 
8.75 
8.68 
8.52 

a40 
8.50 
8. 58 
8.70 
9.00 

9.04 
9  72 

9.  SO 
9.85 


9.85 
9.85 
9.90 
9.95 
9.98 

10.03 

10.  «> 
10.0,^ 
10.00 
9.98 

9.06 
9.90 
9.90 
9.  .85 
9.83 
9.78 


Sept. 


9.76 
9.73 
9. 70 
9.68 
9.65 

9.60 
9.60 
9.61 
9.62 
9.70 

9.81 
9.86 
9.90 
9.92 
9.98 

10.03 
10.06 
10. 09 
10.13 
10.33 

10.38 
10.40 
10.45 
10.51 
10.78 

10.40 
12.01 
12.38 
12.83 
12.33 


SEVISK  BlVXa  AT  OASIS,  UTAH. 

Location.— In  E.  J  sec.  33,  T.  17  S.,  R.  7  W.,  about  three-quartere  of  a  m'le  north- 
weet  of  Oasis,  Millard  County,  1}  miles  below  county  bridge,  locally  known  as 
Hinckley  Bridge. 

Dbainaob  akea. — 8,080  square  miles  (measured  on  topographic  maps). 

Records  available. — ^April  13,  1912,  to  September  30,  1916. 

Gaoe. — Stevens  continuous  water-stage  recorder  on  left  bank,  April  24,  1914,  to 
September  30,  1916;  vertical  staff  on  county  bridge,  in  the  SW.  }  sec.  22,  T.  17 
S.,  R.  7  W.,  April  13,  1913,  to  April  23,  1914;  datum  of  vertical  staff  raised  0.16 
foot  December  19,  1913. 

Discharge  measureuents. — ^Made  from  county  bridge  or  by  wading. 

Channel  and  conthol. — ^Two  channels  at  extreme  high  water,  one  channel  at  low 
and  medium  stages.  Bed  is  composed  of  sand  with  slight  -vegetal  growth.  Con- 
trol is  ordinarily  permanent  during  irrigation  season. 

Extremes  op  dischaboe. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
7.20  feet  at  midnight  Aixil  6  (discharge,  720  second-feet);  minimum  stage  1.50 
feet  August  8  and  September  8  and  9  (discharge,  11  second-feet). 

1912-1916:  Maximum  stage  recorded,  9.45  feet  June  12,  1914  (discharge,  1,580 
second-feet);  minimum  stage  2.00  feet  May  13  to  19,  1912  (discharge,  0.5  second- 
foot). 

Ice. — Stage-discharge  relation  at  times  affected  by  ice. 

DivEHSiONS. — ^Numerous  diversions  above  station  take  practically  entire  flow  during 
irrigation  season;  water  passing  gage  at  such  times  is  largely  seepage  or  return 
water  entering  below  Gunnison  Bend  reservoir. 

Regulation. — Flow  controlled  by  storage  reservoirs  and  diversion  dams  above  BtaUon. 
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Accuracy. — Stage-dischaige  relation  penoanent  throughout  the  year.  Batiog  curve 
well  defined.  Operation  of  water-stage  recorder  satisfactory  except  for  period 
July  29  to  September  20,  during  which  staS  gage  readings  to  hundredths  once 
daily  were  obtained.  Daily  discharge  ascertained  by  applying  to  rating  table 
the  mean  daily  gage  height  determined  by  inspecting  recorder  graph.  Becords 
good. 

Cooperation. — Many  discharge  measurements  made  by  engineers  of  Lover  Sevier 
River  Water  Users. 

Ditcharge  tneantrements  of  Sevier  River  at  Oasit,   Utah,  during  tht  year  ending  Sept. 

SO,  1916. 


Date. 

Made  by— 

&U 

Dis- 
charge. 

Date. 

Made  by— 

iSSTt 

Dis- 
charge. 

Oct.     8 

T,.  W.  Tnrdan 

Itut. 
l.«8 
1.98 

i.ts 

2.80 
2.04 

28.  S 
25.8 
80 
SO 

Mar.  81 

Apr.    8 
Hay  10 
June  23 
Sept  21 

E.  A.  Porter 

4.«3 

e.i7 

1.89 
1.04 
1.S4 

3ee.-n. 
811 

27 

F.  W.  CottteU. 

.;...do. 

do 

do 

do. 

383 

Not.  23 

J.  C.  Dort 

18.8 

Jan.    11 

E.  A.  Porter 

16.7 

liar.  10 

do 

11.0 

Daily  discharge,  in  second-feel,  of  Sevier  River  at  Oasis,  Utah,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct 

Not. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept 

1 

19 
20 
22 
22 

23 

25 
26 
16 
17 
17 

17 
17 
17 
16 
16 

16 
15 
17 
16 
16 

17 
19 
19 

16 
21 

21 
22 
28 
30 
30 
23 

34 
80 
26 
26 

37 

27 

26 
26 

27 
28 
26 
17 
23 

80 
28 
28 
28 
27 

27 
27 
28 
28 
20 

19 
27 
18 
SO 
27 

96 
28 
28 

80 
80 

30 
31 
63 
89 
96 

96 
87 
78 
74 
78 

78 
78 
70 
S4 
88 

88 
47 
45 
48 
61 

52 
52 
64 
60 
61 
62 

68 

62 
66 
64 
66 

80 
BS 
90 
87 

85 

83 
79 
78 
79 
74 

74 

78 
75 
76 
78 

68 
70 
73 
70 
73 

73 
72 
70 
70 
74 
125 

75 
74 
74 
76 
74 

74 
70 
72 
74 
60 

76 
74 
72 
70 
70 

60 
66 
66 
63 
63 

58 
58 
58 
58 
66 

56 
65 
50 
47 

45 

45 
45 
45 
45 

45 
45 
40 
SO 
30 

30 
26 
36 
26 
26 

36 
36 
36 
36 
27 

97 

38 
36 
26 
26 

24 

24 

26 

851 

336 

314 

2S1 
321 
431 
439 
630 

667 
667 
479 
415 
447 

447 
463 
407 
361 
190 

170 

134 

48 

82 

37 

38 
22 

21 
21 
21 

21 
20 
19 
20 
17 

•  18 
18 
17 
19 
18 

20 
19 
24 
27 
96 

26 
22 
21 
20 
36 

20 
20 
20 
26 
73 

67 
25 
24 

26 
30 

36 
24 
22 
18 
16 
15 

16 

14 
14 
14 
14 

16 
17 
10 
17 
19 

It 
It 
It 

16 
16 

16 
19 
17 
17 
18 

16 
16 
17 
18 
19 

20 
20 
19 
17 
17 

16 
16 
16 
15 
18 

18 

14 
IS 
18 
12 

13 
12 
12 
12 
12 

12 
11 
11 
12 
13 

12 
13 
18 
15 
U 

18 
14 
U 
14 
11 
U 

13 
13 
12 
13 
13 

IS 
14 
11 
11 
U 

12 
U 
U 
12 

12 

13 
U 
14 
14 

14 

18 
IS 
14 

14 

It 

14 
14 
U 
U 
13 
13 

12 

3 

13 

3 

12 

4 

12 

{ 

13 

g 

12 

7 

IS 

8 

11 

9 

U 

10 

12 

11 

12 

12 

12 

13 

12 

14 

12 

15 

13 

16 

12 

17 

12 

18 

13 

Ij 

19 

20 

12 

21 

IS 

23 

13 

23 

15 

14 
15 

16 
St 
35 
20 
U 

34 

26 

26 

27 

38 

38 

30 

81 

Note  — Oage  bel«ht  not  recorded  Jan.  31,  May  16  and  17,  Aug.  3,  4,  6,  9, 10, 14,  33,  34,  27,  Bqtt  1,  and 
10  to  20;  discbarge  mterpolated. 
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Monthly  diieharge  of  Sevier  River  at  0(ui>,  Utah,  /or  the  year  ending  Sept.  SO,  1916. 


Ifontb. 


October 

November 

December 

Janoary 

February 

March 

ApiU 

Ifty 

lune 

Jnly 

August 

September.... 

Tbeyrar 


Discharge  In  seoond-reet. 


M*'^^F*"Tn    vHniTTHTTn       Mean. 


30 
30 
«S 
125 
78 
SSI 
667 
72 
20 
18 
U 
35 


667 


11 


19.8 
25.3 
66.3 
75.8 
66.0 
60.8 
238 
24.4 
16.7 
13.1 
12.8 
14.4 


51.8 


RuiM>fl 

(total  in 

acre-Ieet). 


1,220 

1,510 

3,460 

4,660 

3,800 

3,7« 

14,200 

1,500 

994 

805 

786 


37,500 


EATOH  BSKCH  OAVAI.  KEAS  BATCH,  UTAB. 

Location. — In  NW.  J  sec.  1,  T.  37  S.,  R.  6  W.,  about  half  a  mile  below  head  of  canal 
and  3)  miles  southweet  of  Hajtch,  Grarfield  County,  on  road  to  Bawmill. 

Records  availablb.— May  15  to  September  30,  1914;  May  1  to  September  30,  1916; 
diacharge  measurements  in  1915. 

Gaob. — Yeitticsil  staS  nailed  to  side  of  wooden  flume  juat  below  waste  gate. 

DiscHABOB  HBASUREMBNTS.— Made  by  wading  about  100  feet  below  gage. 

Channbl  and  control. — Rectangular  flume  section,  4  feet  wide  at  gage.  Permanent 
control  is  afforded  by  free  fall  at  lower  end  of  flume. 

DnrsKSiONS. — ^None;  this  is  the  only  diversion  qff  any  importance  from  Mammoth 
Creek  above  the  gaging  station,  except  the  one  at  Panguitch  Lake. 

RBODI.AXI0N. — Flow  controlled  by  head  gates. 

AocuBACT. — Stage-dischaige  relation  fairly  permanent.  Rating  curve  fairly  well 
defined.  Gage  read  to  hundredths  once  a  week.  Discharge  for  days  when 
gage  was  read  determined  by  applying  gage  height  to  rating  table;  discharge  for 
intermediate  periods  obtained  by  interpolation;  and  monthly  discharge  deter- 
mined by  taking  mean  for  the  month.  Determinations  of  monthly  discharge 
roughly  approximate  on^y,  owing  to  infrequent  gage  readings.  No  record  of  gage 
height  available  for  1915. 

Canal  diwts  water  from  Mammoth  Creek,  probably  in  sec.  3,  T.  37  S.,  R.  6  W. 
The  water  is  used  for  irrigation  in  the  vicinity  of  Hatch. 

Ditdtarge  metuurements  of  Hatch  Bench  eanahnear  Batch,  Utah,  during  the  yean  ending 

Sept.  .10, 1915  and  1916. 


[Made  by  J. 

J.  Sanlord.) 

Date. 

hd^. 

DIs- 

Date. 

Oace 
bel^t. 

Dte- 
cbarge. 

Date. 

Gage 

Dto- 
cbaige. 

ins. 

Fid. 
a92 

.85 

am.^t. 

13.4 
14.2 

1916. 
May  19 

Feet. 
0.96 
1.06 
1.02 

16.8 
16.4 

1916. 
Aug.  20. 

Fett. 

0.32 

.80 

.«.-jr. 

Aug.  24 

Sept.  13 

10.2 

29 
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Monthig  discharge  of  Hatch  Bend  canal  near  Hatch,  Utah,  far  the  year  ending  Sept.  30, 

1916. 


Month. 


Kay 

Jane 

July 

August 

September 


Run.ofl 
(total  in 
acte-ieet). 


1,000 
810 

leo 

WO 


STATE  CAITAI.  ttZAB,  PAVOmTCH,  TTTAH. 

Location. — In  NW.  J  sec.  2,  T.  35  S.,  R.  5  W.,  about  three-quarters  of  a  mile  below 
head  of  canal  and  3}  miles  southeast  of  Panguitch,  Garfield  County. 

Records  available. — ^May  3,  1913,  to  September  30,  1916,  during  irrigation  seasons 
only. 

Gage. — Stevens  continuous  water-stage  recorder  on  right  bank  at  upper  end  of  flume. 
Gage  used  May  3  to  September  30,  1913,  was  s  vertical  ataS  nailed  to  right  aide 
of  flume  15  feet  from  north  or  lower  end.    Zero  of  gage  is  grade  of  flume. 

DiscHAROE  HEASUREifENTS. — ^Made  by  wading  or  from  plank  acroes  flume. 

Channel  and  control. — ^Wooden  flume  section.  Canal  bed  above  and  below  flume 
composed  of  clean  gravel.  Grade  of  flume  about  0.4  foot  below  that  of  canal. 
Concrete  cut-off  wall  at  head  of  flume  serves  as  control. 

Diversions. — None  above  station. 

Regulation. — Flow  controlled  by  headgates. 

Accuracy. — Stage-discharge  relation  changed  frequently  during  1915;  three  fairly 
well  definied  rating  curves  used;  permanent  during  1916;  one  fairly  well  defined 
curve.  Operation  of  water-stage  recorder  satisfactory  except  for  a  few  shcvt 
breaks  in  record.  Daily  discharge  ascertained  by  applying  to  rating  table  the 
mean  daily  gage  height  determined  by  inspecting  recorder  graph,  except  for 
days  of  considerable  variation,  for  which  were  used  mean  discharge  obtained 
by  applying  to  rating  table  the  hourly  gage  height.    Recwds  good. 

Records  indicate  amount  of  water  diverted  from  Sevier  River  for  the  Hatchtown 
IHOject  of  the  Utah  State  Land  Board.  Canal  diverts  water  from  Sevier  River  in 
sec.  14,  T.  35  S.,  R.  5  W.    The  water  is  used  for  irrigation  in  vicinity  of  Panguitch. 

Discharge  measurements  of  State  canal  near  Panmtitch,   Utah,  during  the  years  ending 

Sept.  SO,  1915  and  1916. 


Date. 

Madeby- 

Oaxe 
height. 

Dis- 
charge. 

Date. 

Made  by- 

he'l^. 

Di»- 
charee. 

1915. 
May  IS 

.        30 

June  15 

July    2 

15 

Aog.  11 

21 

Oct.     1 

J.J.  Sanford 

Ftet. 
0.94 
1.12 
1.54 
1.70 
1.56 

1.00 
1.06 
1.45 

29.6 
50 
56 
46 

21 
23 
38 

1916. 

May    5 

19 

June    1 

14 

29 

July  12 

Aug.  20 

Sept.  13 

J.  J.  Sanford  

Fitt. 
1.13 
1.53 
1.54 
1.72 
1.S2 
1.64 

1.46 

««V^' 

do 

do 

San  lord  and  Jones 

Porter,   Sanford,   and 

Jones. 
J.J.  Sanford 

do 

do 

do 

do 

Ao....'. 

do 

do 

41.6 
47.3 
S3 
63 
52 
3.S 

Sanford  and  Jones 

J.  J.  Sanford 

3».S 
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Daily  diieharge,  in  uctmd-feet,  of  State  canal  near  Pangteiteh,  Utah,  for  the  years  ending 

Sept.  SO,  1915  and  1916. 


Day. 

Oct.   1 

Day. 

Oct. 

Day. 

Otl. 

1914. 
1 

23 
23 
23 
24 
24 
24 
23 

8 
9 
10 
11 
13 
13 
14 

1914. 

23 
21 
20 
30 
20 
20 
20 

S 

1914. 
5 

2. 

0  

20 

3 

7 

23 

4 

8 

33 

8. 

9 

33 

6. 

0 

36 

7. 

1 

38 

D»y. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Day. 

May. 

June. 

July. 

Aug.  Sept 

Oct. 

1 

15 
19 
32 

40 
45 
41 
87 
40 

44 

40 
40 
12 
34 

54 

50 
48 
52 
50 

57 
56 
56 
59 
50 

SB 
60 
SO 
60 
60 

58 
54 
50 
47 
42 

'To 

23 
36 
24 

24 
24 
23 
22 

21 

21 
21 
31 
22 
23 

33 
33 
36 
33 
27 

35 
34 
24 
34 
34 

2t 
23 
21 
24 
2t 

39 

191& 
16 

23 
34 
23 
24 
24 

22 
22 
21 
22 
24, 

24 
26 
28 
30 
30 
3t 

50 
50 
51 
61 

51 

50 
49 
49 
49 
55 

59 
67 

57 
67 
57 

37 
37 
38 
35 
18 

18 
18 
41 
SO 
19 

21 
23 
30 
31 
23 

3i 
21 
23 
23 
31 

25 
30 
30 
29 
32 
31 

24 
24 
24 
23 
22 

22 
22 
22 
31 
22 

23 
23 
22 
28 
36 

2   

17 

3 

18 

4 

19 

5 

20 

6 

21 

7  , 

22 

S '. 

23 

9 

21 

10 

25 

n 

26 

12 

27 

13 •„. 

28 

14 

29 

15 

30 

31 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

Juno. 

July. 

Aug. 

Sept. 

1916. 
1 

2S 
3$ 
25 
35 
25 

27 
29 
31 
32 
33 

34 
36 
38 
44 
44 

46 
SO 
54 
54 
54 

64 
54 

54 
54 
54 

55 
54 
64 
54 
64 

60 
68 
64 
64 
64 
56 
65 
54 
52 
64 

61 
63 
66 
64 
37 

3 

6 

10 

5 

4 

3 
3 
3 
2 
3 

3 
3 
3 

4 
4 

44 
44 

43 
43 
42 

42 
42 
43 
46 
44 

44 

42 
40 
42 
42 

1916. 
16 

44 
44 

44 

45 
44 

39 
37 
34 
34 

36 

37 
41 
40 
44 
48 
47 

56 
66 
55 
56 
56 

58 
57 
67 
66 
56 

56 
57 
58 
58 
60 

80 
35 
33 
36 
32 

34 
34 
35 
25 
14 

14 
14 
14 
3 

8 
6 

4 
6 
8 
8 
13 

26 
31 
37 
39 
41 

42 
42 
44 

46 
60 
46 

42 

2 

17 

40 

3 

18 

40 

19 

40 

5  . 

20 

39 

e  

21 

36 

7 

22 

37 

23 

38 

9 

24 

38 

25 

38 

n 

26 

38 

27 

39 

13 

28 

40 

29 

40 

15 

30 

40 

31 

1 

1 

MOTB.— Detectli-e  uage-hoight  recoid;  discbarKe  estimated.  May  1-2,  July  4-9,  and  Aug.  17-23,  1915,  and 
Hay  1-4, 1916;  discharge  interpolated  Aur.  12-13,  191.^,  and  May  9,  11-12,  June  5-8,  IB,  22-23,  July  25-28, 
1916.    Canal  broken  July  26  to  Aug.  1, 1915,  discharge  loro. 

Monthly  ditdiarge  of  State  canal  near  Panguitch,  Utah,  for  the  years  ending  Sept.  SO, 

1915  and  1916. 


Month. 


1914. 
October  1-21... 

1915. 

M»y 

June 

July 

August 

September 


Discharge 
In  second- 
feet  (moan). 


24.3 


19.1 
47.3 
36.9 
33.3 
35.2 


Run-off 
(total  in 
acie-feot). 


1.010 


1,170 
2,810 
2,270 
1,430 
1,500 


Month. 


1916. 

May 

June 

July 

August 

September 


DischarRe 
In  secoiKl- 
fcct  (mean). 


3C.5 
55.0 
36.7 
17.2 
40.9 


Run-off 

(total  in 

acre-feet). 


2,240 
3,27D 
2,260 
l.OCO 
2,430 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


i.oira  CAVAi.  irzAB  PAiraTriTCH,  tttah. 

Location. — In  the  W.  i  sec.  2,  T.  35  S.,  R.  5  W.,  IJ  milee  below  head  of  canal  and 
3i  milee  Boutheast  of  Panguitch,  Garfield  County,  on  road  to  Hillsdale. 

Records  available. — May  8,  1914,  to  September  30, 1916;  irrigation  seasons  only. 

Gage. — Stevens  water-stage  recorder  with  outside  and  inside  staff  gages. 

Discharge  measurements. — Made  by  wading. 

Channel  and  control. — Earth  and  gravel  section.  A  permanent  control  is  afforded 
by  a  wooden  flume  and  diversion  box  just  below  gage. 

DivERSioiTS. — East  Bench  canal  diverts  water  a  few  feet  below  the  gage. 

Regulation. — Flow  controlled  by  head  gates  1}  miles  above. 

Accuracy. — Stage-discharge  relation  permanent  during  periods  of  records,  slight 
change  between  seasons  of  1915  and  1916.  One  well-defined  ntting  curve  for  each 
season.  Operation  of  water-stage  recorder  satisfactory.  Daily  discharge  ascer- 
tained by  applying  to  rating  table  the  mean  daily  gage  height  determined  from 
recorder  graph  by  inspection.    Records  excellent. 

Canal  diverts  water  from  Sevier  River  in  sec.  11,  T.  35  S.,  R.  5  W.    The  water  is 
used  for  irrigation  in  the  vicinity  of  Panguitch. 

JHtcharge  meaturemerUt  of  Long  canal  near  Parwuilch,   Utah,  during  the  yean  .ending 

Sept.  SO,  1915  and  1916. 


Date. 

Made  by- 

Gage 
height. 

Dis- 
charge. 

Date. 

Made  by— 

hci^t. 

Dis- 
charge. 

1916. 

Uay  18 

30 

June  15 

July    3 

16 

28 

J.  J.Saoford 

Feet. 
1.22 
1.51 
1.63 
1.82 
1.67 

1.58 

1.35 

1.22 

.97 

Sec^i. 

74 
77 
90 
78 

78 
60 

^7 

1916. 

May  6 
10 
19 

June  1 
14 
29 

Aug.  30 

Sept.  13 

J.J.  Santord 

Feel. 
ao3 
l.«< 

1.40 
1.63 
1.34 
1.87 
.54 
.38 

34 

do 

do 

Sanf  ord  and  Jones 

Porter,    Sanlord    and 

Jones. 
J.J.  Sonford 

do 

do 

do 

do 

do. 

do 

do 

St 
64 
73 
58 
86 
13.7 

Aug.  11 

34 

Oct.     1 

do 

Sanltord  and  Jones. 

J  J.Sanford 

34.4 

Daily  diicharge,  in  tecond-feet,  of  Long  canal  near  Panguitch,  Utah,  for  the  yean  ending 

Sept.  SO,  1915  and  1916. 


Day. 


Oct. 


1914-15. 
1   .                    

49 

2 

60 

3       

61 

4                      

62 

5 

50 

e                 

28 

7  

63 

g       .            

66 

9 

65 

10 

55 

l\                            

55 

12 

65 

13                           

66 

14 

42 

15     ,             

36 

18 

36 

17                                         

35 

18 

34 

19                              

33 

J0..» 

32 

21                           

31 

22  

23                      

24 

26     

J8 

27       

28                         

30       .          

31 

May. 


0 
0 
0 

1.4 
16 

20 

18 
18 
18 
18 

18 
19 
20 
13 
8.5 

20 


50 
42 

40 
37 


56 

60 
32 
32 
65 
72 
76 


June.      July. 


Aug. 


70 


Sept. 


Oct. 


34 
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Dailtf  discharge,  in  second-feet,  of  Long  canal  near  Panguiteh,  Utah,  for  the  years  ending 
Sept.  SO,  1915  ond  iSifi— Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept.  1 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1916. 
1 

32 
32 
32 
32 
32 

32 

74 
74 
74 
76 
76 

76 
75 
74 
75 
76 

75 

70 
66 
81 
56 

84 
84 
84 
83 
82 

84 
86 
87 
87 
93 

86 
80 
76 
69 
45 

69 
68 
67 

65  ; 

53; 

46 

«  1 
SO  ' 
S3' 
SO 

43^ 

36 
36 
30 
18 

1916. 
16     

68 
67 
M 
64 
64 

61 
66 

78 
78 
75 

72 
71 
71 
73 
75 
75 

60 
84 

82 
81 
82 

82 
82 

88 
88 
87 

86 
86 
86 
85 
84 

43 
49 
48 
63 
62 

68 
74 

74 
76 
66 

50 
24 
15 
6 
2 

....„ 

14 

22 
64 

51 
51 
51 

50 
50 
57 
72 
82 
71 

18 
18 

2 

17 

3 

18 

18 
19 

4 

19 

5 

20 

ao 
20 

6 

21 

7 

22       

20 

8 

23 

9 

24     .     . 

20 

10 

83 

81 

76 
74 
73 
71 

25 

19 

11 

26 

19 

12 

27     .  ... 

20 

13 

28 

20 
32 
32 

20 

14 

»:....:. 

21 

IS 

30 

18 

31 

None.— Dbcharge  Interpolated  Ma;  16-17,  Aug.  8-9,  and  estimated  70  second-lcet  Aug.  2-6, 1915.    Dis- 
charge estimated  Apr.  28  to  May  6,  and  July  29-30, 1916.    No  Sow  May  7-9  and  July  31  to  Aug.  1^  1916. 

JionlMy  discharge  of  Long  canal,  near  Panguiteh,  Utah,  for  the  years  ending  Sept.  30, 

1915  and  1916. 


Month. 


Discharge 
insecond- 
fset  (mean). 


1914. 
Oetaberl-21... 

1916. 

May 

June 

July 

August 

September 


44.8 


30.6 
76.3 
77.2 
61.6 
26.8 


RnnH>fl 
(total  in 
acre-feet). 


1,860 


1,880 
4,540 
4,750 
3,790 
1,590 


Month. 


1916. 

April  28-30 

May 

June 

July 

August 

September 


Discharge 
In  second- 

Run-cfl 

(total  in 

feet  (mean). 

acre-feet). 

28.0 

170 

67.2 

3,520 

77.3 

4,600 

61.9 

3,810 

20.3 

1,2S0 

34.0 

3,020 

CAST  PAHOTTITCK  CAMAI.  HXAa  PAMOmTCH,  ITTAH. 

Location.— In  NW.  1  sec.  34,  T.  34  S.,  E.  6  W.,  200  yards  below  head  of  canal,  IJ 
milee  aoutheast  of  Panguiteh,  Garfield  County. 

Records  available  .—May  9,  1914,  to  September  30,  1916;  irrigation  eeasona  only. 

Gaoe. — Stevens  water-stage  recorder  on  right  bank,  with  inside  and  outside  gages. 

D18CHAROB  MEASUREMENTS. — Made  by  wading  near  gage. 

Channel  and  control. — Earth  section.  Concrete  weir  15  feet  below  gage  serves  as 
control. 

DrvBRSioNS. — None  above  gage. 

Regulation. — Flow  controlled  by  head  gates. 

AociTRACT. — Stage-discharge  relation  permanent  during  1916;  changed  once  during 
1915  season  and  during  winter  of  1915-16.*  Two  fairly  well  defined  rating  curves 
for  1915,  one  well-defined  curve  for  1916.  Operation  of  water-stage  recorder 
satisfactory  except  for  short  periods  during  both  years.  Daily  discharge  ascer- 
tained by  applying  to  rating  table  the  mean  daily  gage  height  determined  from 
recorder  graph  by  inspection.    Records  excellent. 

Canal  diverts  water  from  Sevier  River  in  sec.  34,  T.  34  S.,  R.  6  W.    The  water 
ia  used  for  irrigation  near  Panguiteh. 
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Ditcharge  meoiuremenU  of  Eatt  PanguxUb  carud,  iMor  Pangwich,   Utah,  daring  the 
years  ending  Sept.  SO,  1915  and  191$. 


Date. 

Madeby- 

Gaee 
he^t. 

Dis- 
charge. 

Data. 

Hade  by— 

Gage 
beigfat. 

Dis- 
eharge. 

191S. 
Hay   18 
30 

J.  J.  Sanloid 

Feet. 
0.68 
LOS 
L17 
1.20 

1.08 

I.2C 

.94 

.64 

^«if5 
St.2 
41.5 
43.9 

35.2 
46.0 
21.  S 
13.8 

1916. 
Hay  10 
19 
Jnne  14 
28 
July  31 
Aug.  20 
Sept.  13 

J.J.  SanfWd 

FeeL 
LIO 
L03 
1.10 
L20 
.55 
.80 
.85 

*-f-, 

do 

do 

3SlO 

June  16 

do 

do 

do 

40.6 

July     2 
15 

Saoford  and  Jones. 

Porter,  Sanford,  and 
Jones... 

44.3 

do 

do 

do 

11.6 
21  3 

28 

Aug.  11 
Oct.     1 

J.J.  Sanford 

23.5 

<Io 

Daily  discharge,  in  second  feet  of  East  Panguitch  canal,  near  PanguiuA,  Utah,  for  the 
years  ending  Sept.  SO,  1915  and  1916. 


Day. 

Oct. 

Hay. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

1914-15. 
1 

17 
17 
17 
17 
19 

14 
13 
13 
13 

12 

12 
11 
11 
11 
10 

11 
10 
10 
10 
10 

10 

o.'s' 

.9 
.9 

.9 

.2 

1.7 

2.0 

2.0 

1.8 
1.0 
0 
0 
16 

16 
16 
18 
18 
15 

14 

.       15 

14 
.       16 

22 

.       27 

82 
.       37 

36 

38 
.       37 

41 

47 
47 
46 
44 

40 
45 
53 
«3 
61 

56 
52 
47 
44 
43 

45 
52 
28 
22 
£0 

60 

58 
56 
57 

n 

56 
54 
S2 
46 
48 

47 
43 
46 
53 
46 

41 
40 
38 
43 
47 

44 

41 

37 
87 
39 

44 
43 

38 
37 
29 

28 
29 
41 
44 

Bl 

61 
60 
47 
46 
45 
44 

43 

40 

28 
29 
34 

34 
36 
31 
28 

28 

27 
26 
30 
31 
30 

32 
41 
30 
25 
24 

23 
23 
24 
26 
25 

23 
21 
27 
20 
24 
19 

27 
42 

48 
48 
45 

45 
41 
38 
37 
37 

36 
36 
36 
30 
23 

20 
20 
21 
21 
21 

30 

11 

2 

3 

4 

5 

6 

7 

8 .: 

9 

10 

H 

12... 

13 

14 „ 

15 

16 ■ 

17 

18 

19 

20 

21 

22 

20 

23 

20  ' 

24 

20  ' 

25 

20 

26 

21 

27 

21 

21 
20 
15 

2S. 

29 

30 

31 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

Hay. 

June. 

July.  1  Aug. 

Sept. 

1916. 
1 

39 
40 
40 
40 
40 

39 
54 
64 
66 
68 

09 
68 
65 
61 
60 

57 
51 
45 
38 
34 

43 
41 
40 
38 
35 

41 
46 
46 
45 
44 

41 
40 
37 
34 
23 

21 
11 
26 
21 
28 

24 
24 
24 
24 

31 

28 
17 
25 
24 
23 

1} 
30 
29 
41 

43 
43 

46 
47 
45 

48 
28 
24 
24 

1916. 
16 

39 
.       36 
35 
34 
40 
42 
41 
40 
4« 
43 

38 
35 
37 
39 
39 
30 

36 
40 
45 
43 
41 

47 
64 
62 
60 

67 

55 
S3 

49 

47 
46 

24;      23 
24  ,      23 
33        « 

25 

2. 

17 

25 

3 

18     .. 

4 

19 

35 
31 

31 
30 
26 
24 

•21 

18 
16 
14 
13 
18 
IS 

22 

21 

20 
19 
18 
30 
43 

43 
43 

38 
35 
50 
41 

S3 

6 

20 

Ij 

6 

41 

21 

11 

7 

41 
41 
40 
39 

38 
37 
43 
48 
41 

22 

10 

8 

23 

10 

9 

24 

10 

10. 

25 

10 

11 

26  ... 

10 
10 
10 
10 

12 

27 

35 
39 
39 
39 

13 

28  .   . 

14 

29 

15 

30  . 

31 

Note.— 1SI5:  Discharge  estimated  Hay  13-17,  from  range  of  stage  Indicated  by  recording  gage. 

1916:  No  gage-lieieht  record;  disdiarge  Interpolated  May  9,  July  23-2S,  Aug.  7-S;  discharge  estimat  J 
from  data  furnished  by  Water  Master,  Apr.  27  to  May  7.  On  June  29,  estimated  flow  of  16  seccnd-f(] 
and  on  Sept.  13,  IS  second-feet  returned  to  river  fron  wasteway  below  the  station. 
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MonMy  ditcharge  of  Eait  Panguitch  canal  near  Panguilch,  Utah,  for  the  years  ending 

Sept.  SO,  1915,  and  1916. 


Mcntb. 


1014. 
October  1-21.... 

1015. 

IIar3-31 

Jane. 

Joly 

August 

September. 


Discharge 
iniiecond- 
toet  (mean), 


12.8 


13.7 
49.4 
42.2 
28.5 
29.0 


Bun-ofl 
(teUl  in 
acre-Ieet). 


630 


790 
2,940 

2,seo 

1,750 
1,730 


Month. 


Discharge 
in  second- 
feet  (mean). 


1916 
April27-«).... 

May 

June. 

July 

August 

September..... 


35.5 
39.9 
52.8 
31.0 
27.2 
25.4 


Bun-off 
(total  in 
acre-ieet). 


2,450 
8,140 
1,910 

i,6n 

1,510 


PAireTTTTCH  CSXEK  ABOVE  CAJfAUS,  BEAK  FAVOinTCH,  UTAH. 

Location. — In  SW.  J  sec.  36,  T.  34  S.,  R.  6  W.,  above  all  diversions  and  about  3  miles 
southmrest  of  Panguitcb,  Cktrfield  County. 

Drain  AGE  ab£a. — Not  measured. 

Records  available. — October  20,  1915,  to  September  30, 1916, 

G&QE. — Stevens  continuous  water-stage  recorder  on  right  bank  with  inside  and  outside 
staC  gages.    Gage  reader,  Omer  Beid. 

DiscHARQE  MEAsuHEMENTS. — ^Made  by  wading  near  gage  or  from  pole  bridge  400  feet 
above  g)%e. 

Channel  and  control. — One  channel  at  all  stages;  control  fairly  permanent  except 
during  high  stages. 

Extremes  of  discharoe. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
3.86  feet  at  9  p.  m.,  January  1,  due  to  ice  effect.  Maximum  open-water  stage, 
2.20  feet  at  4  a.  m.,  May  17  (discharge,  128  second-feet).  Minimum  stage  recorded 
0.57  foot  at  10  a.  m.,  January  28  (discharge  3  second-feet). 

Ice. — StagB-diflchaige  relation  seriously  affected  by  ice  during  winter. 

Diversions. — Above  all  diversions. 

Regulation. — Flow  regulated  by  storage  in  Panguitch  Lake. 

AccuRACT. — Stage-discharge  relation  not  permanent;  affected  by  ico  during  winter. 
Fairly  well  defined  rating  curves  used  October  20  to  January  25,  February  28  to 
April  16,  April  ^2  to  May  20,  and  June  1  to  September  30,  Operation  of  water- 
stage  recorder  satisfactory  except  for  period  July  15-29.  Daily  discharge  ascer- 
tained by  applying  to  rating  table  the  mean  daily  gage  height  determined  by 
inspecting  recorder  graph  or,  for  periods  not  covered  by  curves,  by  shifting  control 
method.     Records  fair. 

Discharge  measurements  of  Panguitch  Creek  above  canah,near  Panguitch,  Utah,  during 

the  year  ending  Sept.  SO,  1916. 


T>af. 

Made  by- 

Oa«e 
height. 

Dis- 
charge. 

1 

Date. 

Mode 

by- 

a 

Dis- 
charge. 

Oct     20 

J  3  Banlord 

Ffet. 

1.30 

.91 

.74 

.78 

1.45 

1.14 

1.10 

2.00 

8ec..fl. 
31.5 
14.6 
8.2 
11.7 
60 
45.6 
40.3 
111 

June    1 
14 
29 

Julyli 

Aug.  J 
Sept.  12 

J.  J.  Sanford 
do 

Fret. 
1.88 
2.00 
1.8S 
1.95 
1.3<i 
.78 
.72 
1.38 

Sec.-/t. 
75 

Dec     7 

A.  B.  Purton 

88 

J.m.    25 

J.  J.  Santord 

do 

do 

do 

do 

do 

do 

73 

Feb.  28 
Apr.  16 

22 
May    5 

20 

do. 

do. 

do. 

do 

do. 

79 
40.8 
12.7 
0.1 
44.7 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Daily  discharge,  in  second-feel,  of  Panguitch  Creek  above  canals,  near  Panguitdt,  Utah, 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

^pr. 

May. 

June. 

July. 

Ang. 

Sept. 

1 

28 
28 
28 
28 
28 

29 
30 
31 
12 
12 

9.4 

97 
9  7 
9.7 
9.7 
10 

91 
8.8 

11 

10 
9.4 

9.1 
11 
9.1 

8.8 
8.5 

12 
13 
15 
12 
12 

12 
13 
12 
13 
15 

15 
16 
18 
20 
18 

19 
21 
22 
25 
28 

39 
35 
35 
21 
16 

25 
27 
27 
28 
24 
20 

24 
26 
26 
28 
27 

28 
24 
24 
26 
34 

45 
41 
39 
39 
43 

53 
45 
42 
41 
37 

43 

55 
58 
66 
68 

63 
67 
69 
65 
52 

45 
42 
38 
39 
42 

43 
44 
47 
43 
52 

54 
70 
69 
97 
109 

117 
120 
115 
113 
111 

106 
98 
90 
84 
81 

78 
75 
74 
76 
77 
77 

77 
84 
87 
88 
88 

87 
87 
85 
84 
85 

87 
87 

as 

87 
84 

81 
88 
88 
86 
84 

82 
82 
84 
85 
79 

78 
78 
77 
77 

77 

72 
70 
68 
70 
72 

72 
77 
82 
84 
84 

82 
83 

80 
82 

...... 

42 

30 
28 
31 

27 
29 

24 
14 
13 
U 
11 

10 
10 
10 

11 

10 
10 

9.9 

10 
26 
26 

26 
34 
55 
52 
51 

58 
58 
55 
59 
73 
«4 

«S 

2 

65 

3 

5« 

4 

43 

6. 

42 

6 

■"9'i' 
9.4 

9.7 

8.8 
9.1 
9.4 
91 
9.7 

10 
10 
10 
10 
10 

10 
11 
10 
10 
11 

11 
11 
11 
11 
11 

9.7 
11 
11 
11 

43 

7 

43 

8 

42 

9 

44 

10 

43 

11 

43 

12 

43 

13 

16 

14 

17 

15 

18 

16 

It 

17 

9.7 
11 

8.2 
8.2 

9.1 
9.1 
91 

19 

18 

20 

19 

8.2 
7.6 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
8.2 
5.5 

19 

20 

32 

30 

28 
28 
28 
28 

28 
28 
28 
29 
29 
29 

18 

21 

17 

22 

1< 

23 

15 

24 

15 

26 

14 

26 

14 

27 

91 

14 

28 

14 

29 

14 

30 

23 

31 

.    1 

Note.— Discharge  estimated  on  account  of  Ice  effect  or  mls.sin(?  Rage-helRht  record:  Nov.  12-W,  24-26> 
28-30,  9  second-feet;  Dec.  16  to  Jan.  8,  8  second-feet;  Jan.  12-18,  9  second-feet;  Jan.  29-31,  7.5  seoond-leet! 
Feb.  1-6,  8  second-feet!  July  15-29,  62  second-feet. 

Monthly  discharge  of  Panguitch  Creeh  above  eanalt,  near  Panguitch,  Utah,  for  the  year 

ending  Sept.  30,  1916. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
afre-leet). 

Maximum. 

Minimum. 

Mean. 

October  20-31 

32 
31 
11 

28 

28.8 

14.5 

8.8 

8.3 

9.9 

20.3 

43.3 

75.0 

83.7 

67.5 

30.2 

29.0 

6St 

863 

539 

SOS 

February 

11 
39 

69 
120 
88 
84 
73 
65 

567 

12 
24 
38 
77 
42 
9.9 
14 

1,250 
2,560 
4,610 
4,980 
4,150 

April 

Mav 

Julv 

AuKust 

],8«0 
1,730 

September ....             .                                              ... 

The  period.                     .                         .... 

24,300 

BAKTOir  ASD  LE  FEVRE  OAKAL  NEAS  PAHOTnTCH,  XTTAE. 

Location. — In  sec.  9,  T.  34  S.,  R.  5  W.,  400  feet  below  head  of  canal,  just  below 
mouth  of  Threemile  Creek,  and  3}  miles  southeast  of  Panguitch,  Garfield  County. 

Records  available.— May  16  to  September  30,  1915;  April  26  to  July  26,  1916; 
miscellaneous  measurements  made  in  1914. 

Gage. — Vertical  staff  on  left  bank;  read  by  Zera  Church. 
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DiscHASOB  ifBASTTBBiiENTS. — Made  by  wading  near  gage. 

ChannbIi  and  control. — East  section.     Shifting  control. 

AccuRACT. — Frequent  changes  in  stage-discharge  relation  due  to  silting  and  scouring 
of  canal  bed.  Rating  curves  poorly  defined.  StaS  gage  read  to  hundredths 
once  a  day.  Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating 
table  and  by  shiMng^-contro^  method.    Records  only  roughly  approximate. 


Canal  diverts  water  from  Sevier  River  on  left  side,  in  sec.  9,  T.  34  S.,  R. 
Water  is  used  for  irrigation  in  valley  below. 


5  W. 


DMwrge  meatttremenU  of  Barton  and  Le  Feme  canal  luar  Panguiteh,  Utah,  during  the 
years  ending  Sept.  SO,  1915  and  1916. 


Date. 

Madeby- 

hei^. 

Charge. 

Date. 

Made  by- 

bei^t. 

Dis- 
charge. 

UlS. 
Hay  31 
Jane  U 
July^J 

» 

Ai«.  11 

25 

J.  J.Sanibrd 

1.20 

.87 

1.18 

1.00 

1.30 

.80 

.84 

a«.-it. 

t.4 
{.6 
73 
6.2 
8.6 
3.7 
4.1 

1916. 
May  10 
June    2 
14 

28 

July  11 

J.  J.  Sanford 

Feet. 
1.22 
1.20 
1.05 
1.07 
1.14 

''"fo 

do 

Sanford  and  Jones 

Porter  and  Sanford 

Saniord  and  Jones 

J.  J.  Suited 

do 

do .-. 

do 

do 

7.8 
4.2 
6.0 
5.9 

Saniord  and  Jones 

Daily  discharge,  in  second-feet,  of  Barton  and  Le  Fevre  canal  near  Panguiteh,  Utah,  for 
the  years  ending  Sept.  SO,  1915  and  1916. 


Day. 

May. 

June, 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1915. 
J        

8.9 
8L4 

10 
7.5 
7.5 

7.5 
7.8 
7.5 
9.7 
9.7 

9.5 
7.3 

13 

13 
7.1 

5.5 
7.5 
7.3 
7.7 
7.6 

7.5 
7.5 
8.3 
6.0 
6.2 

5.6 
5.0 
4.8 
6.8 
7.1 

8.6 
8.4 
7.0 
7.5 
6.0 

5.7 
5.0 
I.I 
4.1 
3.9 

3.5 
3.7 
Z9 
Z8 
Z9 

0.9 
.9 
0 
0 
0 

0 

8.8 

8.6 

8.6 

8L6 

7.7 
7:9 
7.9 
7.7 
8.1 

1915. 
16 

5.0 

0 

6.0 

7.1 

4.5 

4.0 

0 

0 

3.9 

0.4 

6.7 
6.5 
5.7 
5.7 
5.9 

7.5 
7.7 

10 
6.2 

11 

9.2 
8.8 
9.9 
10 
9.2 

9.7 
11 
9.5 
9.0 
9.2 
9.0 

3.1 
9.0 
7.3 
7.3 
7.0 

7.0 
6.8 
6.6 
5.9 
4.C 

3.1 
3.5 
Z3 
1.5 
1.4 
.9 

8.4 

3 

17 

8.8 

1      

18 

7.9 

7.7 

4 

19 

5 

20 

5.0 
4.1 

6  ... 

21 

7           .  .... 

22 

3.1 

8 

23 

2.9 

9           

24 

2.9 

10 

25 

8.1 

11  

26 

Z8 

12         

27 

Z8 

b:::::::::::::::  :::: 

28 

8.2 
8.4 
8.4 
9.0 

Z2 

14       

29 

0 

15               

30 

0 

31 

Day. 

Apr. 

May. 

June. 

July. 

Day. 

Apr. 

May. 

June. 

July. 

1916. 
1 

3.S 
3.6 
3.5 
3.5 

3.5 

3.5 
3.5 
3.5 
3.5 
9.1 

&S 
6.5 
6.2 
6.6 
4.9 

8.5 
7.3 
7.2 
6.4 
5.8 

5.7 
6.6 
5.7 
5.5 
6.4 

5.1 
6.0 
4.7 
4.6 
4.7 

4.3 
3.4 
3.5 
3.5 
3.3 

3.1 
3.1 
5.8 
7.4 
6.6 

6.4 
7.1 
6.2 
7.3 
7.3 

1916. 
16 

4.2 

7.1 
6.0 
6.9 

7.0 

5.8 
4.8 
7.8 
7.6 
6.6 

5.6 
5.5 
6.7 
6l4 
6.4 
8.5 

3.9 
3.8 
3.9 
4.6 
4.9 

5.1 
8.0 
5.8 
5.8 
5.1 

5.1 
5.1 
5.2 
5.2 
4.8 

3.4 

2 ;. 

17 

Z6 

3 

18 

1.8 

4  

19 

ZS 

5 

20 

Z5 

s    

21 

4.8 

7 

S::::::::::::::: :::::::: 

4.5 

a 

23 

6.8 

9 

21 

5.3 

10 

25 

5.3 

Jl 

28 

3.5 
3.5 
3.5 
3.5 
3.5 

5.3 

12 

27 

0 

n 

28 

0 

M 

29 

0 

18 

30 

0 

31 

0 

94927*— 10— WSP  440 8 
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STTBFACE  WATER  SUPPLY,  1916,  PABT  X. 


MoTUhb/  diaeharge  of  Barton  and  Le  Vtmt  tmuX  mar  PangmHA,  Utah,  far  &e  yam 
ending  Sept.  30, 1915  and  1916. 


XuiUi. 


Diwhaige 

In 

fJOCOUd.TMt 

(mean). 


Run-off 
(toUlin 
Bcre-feet). 


Disekav 

in 
asuuud-fert 


(toUIin 
aciBfcet). 


Hay  28-31. 

June. 

July 

August 

Beptember.. 


UlS. 


8.5 
6.7 
7.9 
5.0 
4.6 


70 
395 
490 
300 
275 


Apr.  IB-aO.. 
May.. 

June.. 
July.. 


1916. 


Tbe  period. 


1,530 


The  period. 


3.5 
5.6 
5.4 
S.9 


ss 

34S 
320 
MO 


9M 


HcEWZZr  CAHAL  HEAX  FAHaiTITCH,  VTAE. 

Location. — About  on  line  between  sees.  4  and  9,  T.  34  S.,  B.  5  W.,  100  feet  below 
head  of  canal,  just  below  mouth  of  Threemile  Creek  and  about  3}  miles  north 
of  Panguitch,  Garfield  County. 

Records  availabie.— May  9, 1914,  to  September  30, 1916;  irrigation  seaaona  only. 

Gaob. — Stevens  water-stage  recorder,  with  outside  and  inside  staff  gages,  May  9 
to  25,  1914,  when  it  was  washed  out  by  flood  from  Hatchtown  reservoir;  tem- 
porary vertical  staff  on  left  bank,  100  feet  from  head  of  canal,  was  installed  July  2; 
1914;  replaced  by  Stevens  water-stage  recorder  at  wiginal  location  May  19,  1915, 
datum  lowered  1  foot.    Gage  reader,  Zera  Church. 

DiscHABGB  MBASUBEKBNTS. — Made  by  wading. 

Channel  and  controi,. — Bed  composed  of  clay;  fairly  permanent. 

Diversions. — None  above  gage. 

Regulation. — Flow  controlled  by  head  gates. 

AccuBACT. — Stage^discharge  relation  changed  June  23,  1915,  and  on  July  31,  1016, 
by  sudden  rise  of  river.  Bating  curves  fairly  well  defined  for  each  season. 
Water-stage  recorder  operated  satisfactorily  during  1916;  record  interrupted  for 
short  period  in  1915,  staff  gage  read.  Daily  discharge  ascertained  by  applying 
to  rating  table  the  mean  daily  gage  height  determined  by  inspecting  recorder 
graph,  except  for  days  of  considerable  variation,  for  which  were  used  the  means 
of  discharge  obtained  by  applying  hourly  gage  height  to  rating  table.  Records 
good. 

Canal  diverts  water  from  Sevier  Riv»,  in  the  NW.  }  sec.  9,  T.  34  S.,  R.  5  W., 
about  100  feet  above  gage.  Water  is  used  for  irrigation  below  Panguitch,  on  ranch 
of  A.  A.  Church. 

Discharge  measurements  of  McEwen  canal  near  Panguitch,  Utah,  dvring  the  years  ending 

Sept.  30, 1916  and  1916. 


Date. 

Made  by— 

Gage 
beigbt. 

Dis- 
charge. 

Date. 

Made  by— 

i;^t. 

Dl». 
charge. 

1915. 
Hay  31 

J.  J.  Banted 

Ftet. 
1.86 
1.58 
1.42 
1.05 
1.01 
.90 
.98 

*1if3 
22.5 

.      28.5 
22.4 
21.4 
19.5 
20.6 

1916. 
June    2 
14 
28 
July  11 
Aug.    9 
8^.12 

J.  J.  m«forA 

FeeL 
1.03 
1.28 
1.10 
.85 
.58 
1.16 

^"if-7 

June  15 

July    1 

14 

29 

^.•4 

do 

do 

Porter  and  Santord 

Banford  and  Jones. 

J.J.  Bantord 

do 

do 

do 

do 

do*. ••.... ......... 

25.4 
S.S 
17.3 
1.S 
35.1 

do 
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Dtdljf  disdiarge,  in  seeond-feel,  of  McEwen  canal  near  Panguiteh,   Utah,  for  the  yean 
ending  Sept.  SO,  1915  and  1916. 


D«y. 

Vaj. 

Jona. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

28 
27 
27 
27 
36 

24 
25 
25 

26 
26 

25 
22 
33 
31 
22 

21 
20 
20 
23 
21 

19 
17 
24 
33 
33 

31 
30 
30 
30 
28 

27 
30 
30 
29 
29 

28 
24 
19 
23 
22 

31 
22 
21 
33 
34 

25 
25 
28 
SS 
24 

21 
21 
22 
20 
21 

22 
22 
22 
21 
22 
22 

21 
21 
20 
20 
20 

20 
20 
20 
20 
20 

19 
19 
19 
19 
19 

19 
19 
18 
19 
19 

19 
19 
19 
19 
19 

19 
20 
20 
20 
20 
20 

to 

22 

u 

25 

25 
25 
24 
24 
23 

23 
22 
22 
22 
22 

23 

21 
21 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
21 

21 

1018. 
1 

21 
21 
21 
22 
23 

23 
23 
24 

27 
27 

28 
28 
27 
27 

26 

26 
25 
24 
24 
26 

25 
24 
24 
23 
23 

23 
23 
23 
22 
21 

21 
21 
21 
21 
21 

20 
19 
18 
18 
18 

18 
16 
16 
17 
17 

17 
15 
14 
13 
13 

13 
12 
12 
12 
13 

15 
16 

16 
16 
15 
5 

0.6 
.5 
.6 
.5 
.8 

.6 

.5 

.5 

1.3 

1.3 

1.1 

1.0 

1.0 

.9 

.7 

.6 
.5 
.2 
.1 
.0 

.0 
.0 
.0 
.0 
.0 

.0 

.0 

.2 

7.6 

16.0 

21.0 

20 

J.. 

2 

19 

3 

3 

19 

4.... 

4 

19 

5 

s 

It 

8 



6 

21 

7 

7 

21 

s 

8 

31 

g 

9 

Zl 

10 

10 

23 

11 

11 

23 

12 

12 

24 

13.. 

13 

23 

M.. 

14 

23 

IS.. 

15 

24 

16 

16 

2i 

17 

34 

IS 

35 

19 

38 
16 

10 
18 
16 
16 
16 

16 

as 

28 
28 
28 
27 

19 

25 

to 

20 

25 

21 

21 

25 

S2 

22 

4 

12 
13 
21 

21 
21 
21 
21 
21 
20 

25 

33 

U............ 

2S 

34 

24 

25 

as 

25 

25 

36  .»     .  . 

26 

25 

27 

27 

25 

as      

28 

25 

39 

29 ; 

25 

30 

30 

25 

31 

31 

Note.— 4915:  Reoording  gage  not  in  operation  Tone  8-12:  one  staff  gspie  reading  dally.  Discbarge 
interpobted  June  4,  13-14.  1916:  Defoctii-e  gage-hetgbt  record,  diactaorgo  estimated  July  31  to  Aug.  8, 
and  Aug.  29-30.    No  flow  Aug.  20-27. 

Monthly  discharge  of  McEwen  canal  near  Panguitch,  Utah,  for  ihe  years  ending  Sept.  SO, 

1915  and  1916. 


Month. 

Discharge 
Insccond- 
feot  (mean). 

Run-off 
(total  in 
acre-feet). 

Month. 

Discharge 
in  serond- 
feet  (mean). 

III 

1915. 
May  19-31 

21.2 
25.0 
23.6 
19.5 
22.5 

545 
1,490 
1.430 
l,2tt) 
1,340 

1918. 
May  23-31 

17.5 
24.1 
10.1 
1.8 
23.1 

350 

June      .  ................. 

June , 

1,430 
990 

July 

July 

Angost. .................. . 

Anpiist 

110 

Septsmbar 

1,370 

out  KOVSTOir  GASAI.  HXAa  PAITOTIITCE,  rTAH. 

Location.— In  the  SW.  \  sec.  4,  T.  34  S.,  R.  5  W.,  at  Church  ranch,  half  a  mile  below 
mouth  of  Threemile  Creek,  and  3}  milee  eoutheaet  of  Fanguitch,  Garfield  County. 

Records  available. — June  1  to  September  30,  1915;  April  26  to  August  2,  1916; 
some  miscellaneous  measurements  during  1914. 

Gaob. — Vertical  staB,  read  by  Zera  Church. 

Dischabob  MEAsiTSEMENTs. — Made  by  wading. 

Channel  and  control. — Shifting  gravel  and  clay. 

Accuracy. — Stage-discharge  relation  changed  frequently  during  1916.    Bating  curve 
for  1915  well  defined;  for  1916,  several  poorly  defined  curves.    Staff  gage  read  to 
hundredths  once  a  day.    Daily  discharge  determined  by  applying  daily  gage 
height  to  rating  table  and  by  shifting-control  method.     Records  fair. 
Canal  diverts  water  from  Sevier  River  for  irrigation. 
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Ducharge  nuaturemenU  of  Old  Hotulon  canal  near  PangmUJi,  Utah,  during  the  yean 
ending  Sept.  SO,  J915  and  1916. 


Date. 

Made  by— 

hei^l 

Dla- 
cbarge. 

Date. 

Madeby- 

mSI 

Dto- 
cbarge. 

1915. 

J.  J.  Sanford 

Fat. 
1.58 
1.21 
.92 
L20 
1.06 

8.7 
2.7 
7.0 
4.5 

1916. 

May  10 

June    2 

14 

28 

July   11 

31 

J,  J.PMifnrd 

FttL 
L78 
L58 
1.08 
L32 
L48 
L04 

*«#8 

Jnly  1 
29 

Aog.  11 
25 

do 

do 

do 

do 

do 

do 

do 

do 

13.1 
3.9 
7.1 

7.9 

do 

2L8 

Daily  discharge,  in  second-feet,  of  Old  Houston  amal  near  Panguitdi,  Utah,  for  the  year* 
ending  Sept.  SO,  1915  and  1916. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

Jane. 

Inly. 

Aug. 

Sept. 

1916. 
1 

3.7 
13 
13 
14 
13 

13 
14 
13 
14 
13 

11 
10 
14 
13 
12 

&1 
7.1 
7.8 
9.2 
9.2 

8.5 
&9 
12 
8.1 
8.1 

4.3 
4.0 
3.5 
1.1 
1.6 

6.1 

6.4 

L7 

.7 

.7 

3.5 
6.4 
6.7 
6.4 
6.4 

5.1 
6.7 
6.4 
6.7 
6.1 

6.4 
12 
12 
13 
13 

12 
11 
11 

8.5 
&1 

7.8 
8.1 
7.8 
7.8 
8.1 

U15. 
16 

11 
11 
11 
11 
«l2 

8.6 
8.6 
3.7 
2.6 
216 

1.8 
1.6 
L8 

10 

11 

L8 
L8 
1.8 
LI 
U 

IS 

U 
8.9 
9.2 
8.5 

8.9 
8.1 
2.0 
1.8 
4.0 
6.1 

&1 
8.5 
6.4 
M 
S.1 

t.2 
XI 

1.8 
3.2 
3.2 

15 
Z7 
3.0 
8.7 
6.4 
5.4 

&I 

2 

17 

&1 

3 

18 

8.1 

4 

19 

K.1 

6 

20 

7.8 

6 

21 

7.4 

7 

22 

7.4 

8 

23 

7.1 

9 

24 

7.1 

10 

25 

«.7 

11 

26 

6.7 

12 

27 

&4 

13 

28 

6.4 

14 

29 

6.1 

15. 

30 

4.8 

31 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Apr. 

May. 

lone. 

July.' 

14 

11 
11 
10 
10 

10 

10 
8.5 
8.5 
&5 

10 
9.9 
9.6 
8.5 
1.5 
ZO 

An«: 

1916. 
1 

23 
23 
23 
23 
23 

23 
23 
23 
23 
22 

22 
21 
21 
18 

17 

8 
13 
13 
12 

9.4 

5.1 
10 
11 
12 
12 

4.4 
4.4 

3.8 
3.6 
3.3 

10 
9.6 
9.4 
9.4 
8.9 

8.9 
8.3 
7.8 
9.0 
8.9 

8.7 
8.7 
8.3 
9.9 
13 

1.1 

.5 

1916. 
16 

17 
15 
15 
15 
15 

13 
13 
13 
12 
11 

9 
9 
9 
10 
7 
4 

3.1 

2.9 
12 
25 
5.1 

4.8 
5.4 
6.7 
6.7 
10 

10 
6.7 
6.7 

10 

11 

2 

17  

3 

18 

4 

19 

5 

20 

6 

21 

7       

22 

8  

23  

9 

24 

10 

25 

n 

20 

12 

23 
23 
23 
23 

12 

27 

13 

28    

14 

29 

16 

30 

31 

Note.— 191C:  Discbarge  interpolated  Apr.  27-30  May  1-3  and  5-8;  estimated  May  28  to  June  1,  June  29 
to  July  10  and  July  14-15. 

Monthly  discharge  of  Old  Houston  canal  near  Panguitdi,    Utah,  for  the  years  ending 

Sept.  SO,  1915  and  1916. 


MoDtii. 

Discharge 
in  second- 
feet  (mean). 

Run^)ff 

(total  in 

acre-feet). 

Montb. 

Dtscbatge 
Inmnnnd- 
hetCmewi). 

RmMS 

(totelfn 

Mre-ieet) 

1915. 
June 

&6 
6.5 
4.7 
&4 

.MS 
400 
285 
oOO 

1916. 
April  26-30      

SIl8 

16.S 

T.6 

•.1 

.8 

JOB 

July 

i,a» 

4SS 

August 

September 

July 

MO 

S 

The  period  . 

1,760" 

The  period 

xa» 
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rOZ  CAVAI.  BZAS  CIBCtXVIIXE,  UTAH. 

LocATiOK.— In  SE.  }  sec.  3,  T.  31  S.,  R.  4  W.,  300  feet  below  head  of  canal  and  3J 
milee  southweet  of  Fullmer  store  in  CirclevUle,  Piute  County. 

Records  available. — May  14,  1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gaoe. — Stevens  water-eti^e  recorder  on  left  bank,  with  inside  and  outside  staff  gagea. 

Discharge  measurements. — Made  by  wading. 

Channel  and  conthol. — Earth  section.  Wooden  flume  with  removable  crest  board 
just  below  gage. 

DrvERSiONS. — None  from  canal  above  gage. 

Reoulation. — Flow  controlled  by  head  gates. 

Accuracy. — Stage-diiacharge  rielation  changed  several  times  during  1915  by  removal 
and  insertion  of  crest  board  on  control.  During  1916  these  changes  in  control 
were  less  frequent.  Several  fairly  well  defined  rating  curves  used.  Operation 
of  water-stage  recorder  satisfactory  throughout  each  season.  Daily  dischai^  ascer- 
tained by  applying  to  rating  table  the  mean  daily  gage  height  determaned  by 
inspecting  recorder  graph,  except  for  days  of  considierable  variation,  for  which 
were  used  the  means  of  discharge  obtained  by  applying  hourly  gage  height  to 
rating  table.    Records  fair  for  1915  and  good  for  1916. 

Canal  diverts  water  from  right  bank  of  Sevier  River,  in  sec.  3,  T.  31  S.,  R.  4  W. 
Water  is  used  for  irrigation  in  vicinity  of  Circleville. 

Discharge  measurements  of  Fox  canal  near  Circleville,   Utah,  during  the  years  ending 

Sept.  30,  1915  and  1916. 


[  Date. 

Made  by- 

OaRe 
height. 

Dis- 
charge. 

Date. 

Made  by- 

Oage 
height. 

Dis- 
charge. 

•  »15. 
Am.  38 
idqr   17 

37 

J  1.  Sanford        

Feet 
2.87 
2.00 
2.28 
2.18 
a. 91 
2.72 
2.36 
2.07 
2.88 

See.  ft 
17.3 
40.0 
41.8 
33.6 
6.1 
23.0 
14.2 
8.1 
23.3 

1916. 
Mar.  30 
May  11 

18 

31 
June  13 

28 
July  11 

29 
Aug.  18 
Sept.  12 

J.  J.  Sanford 

Feet. 
3.14 
2.56 
2.60 
2.76 
2.32 
1.28 

M.30 
e.l2 
1.76 

<I1.42 

^.0 

.....do... 

do..... 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

36.7 
37.9 
37.7 

Porter  and  Sanford 

J.J.Saalord 

30.4 
14.0 

At«.  10 

33 

Oct.     9 

.....do r. 

do... 

.....do 

13.9 

2.9 

28.5 

21.8 

•  Crest  board  placed  In  control  raising  gage  height  to  1 .84. 

A  With  additional  crest  t>oard  in,  gage  read  2.33;  board  removed,  1.30. 

«  Crest  board  removed. 

i  Crest  board  replaced;  board  in,  gage  read  1.62;  board  removed,  1.43. 

Daily  discharge,  in  second-feet,  of  Fox  canal  near  Circleville,  Utah,  for  the  years  ending 

Sept.  30,  1915  and  1916. 


Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

1914. 

36 
36 
36 
3.5 
35 
32 

1914. 
7    

32 
32 
32 
32 
32 
32 

1914. 
13 

32 

8 

14 

32 

9       

15 

32 

4 

10           

16 

32 

17 

30 

0.             .          ... 

12 
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Daily  ditckarge,  in  »econd-ffet,  of  Fox  canal  near  CircUvilU,  Utah,  for  the  yeart  ending 
Sept.  SO,  1915  and  /976— Continued. 


I>ay. 

Apr. 

May. 

June. 

Jidy. 

.Vug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Scpi. 

1915. 
1 

R 
5 
1 
0 
2 

11 
12 
13 

1^ 

16 
25 
22 

27 
36 
41 
40 
41 

40 
40 
40 
36 
2S 

36 
3fi 
41 
43 
43 
42 

42 
41 
42 
43 
42 

42 
41 
42 
4.^. 
4.5 

43 
41 
40 
39 
3S 

37 
3t> 
33 
37 
34 

34 
37 
35 
35 
34 

33 
31 
37 
38 
36 

34 
33 
34 
32 
36 

3.5 
34 
33 

18 
8 

8 
7 
6 

7 
8 

7 

] 
X 
9 

12 
12 
18 
21 
22 

24 
24 
25 
24 
22 
21 

21 
20 
19 
17 
16 

17 
16 
1.5 
14 
14 

13 
10 
7 
9 
9 

10 
10 
9 
9 
9 

9 
9 

9 
9 
9 

9 
9 
9 
9 
9 
9 

10 
9 
11 
26 
24 

22 

22 
20 
20 
21 

22 
21 
21 
21 
21 

21 
21 
20 
21 
21 

21 
21 
20 

20 
20 

23 
30 
30 
30 
30 

1816. 
1 

29 
30 
30 
30 
30 

28 
29 
29 
30 
30 

31 
30 
29 
29 
28 

10 

35 
36 
38 
35 
32 

32 

34 
36 
37 
35 

37 
38 
38 
38 
37 

37 
37 
36 
38 
38 

36 
34 
32 
32 
32 

30 
.30 
34 
39 
39 
38 

38 
38 
38 
39 
41 

40 
40 
38 
38 
36 

38 
34 
30 
26 
22 

20 
18 
16 
18 
34 

39 
.36 
33 
33 
34 

27 
14 
13 
14 
14 

11 
IS 
15 
14 
15 

14 

14 
14 
14 
1« 

12 
12 
10 
12 
15 

18 
19 
18 
17 
16 

16 
16 
16 
16 
22 

30 
3 
3 
3 
3 

13 

"ji' 

W 

14 



15 
28 
28 

as 

26 

26 

20 

8 

3 

3 

3 
2 

3 
3 
3 
3 

1 

2 

2 

3 

3 

3 

3 

4 

4 

3 

g 

5 

3 

6 

6 

3 

7 

7 

12 

» 

8 

IS 

0 

9 

»] 

10 

10 

18 

11 

11 

18 

12 

12 

22 

13 

13 

24 

]4 

14 

22 

15 

15 

21 

IR 

IB 

23 

17 

17 

21 

}i f 

18 1 

Vt 

19 

19 

H 

20 

20 

n 

21 

21 

16 

22 

22 

17 

23 

2) 

17 

2» 

21 

17 

25  .. 

25 

8 

33 
39 
39 
23 
23 

17 

2«.   .. 

26 

16 

27 

27 

1« 

2S 

1« 

n 

10 

28 

IS 

29 

29 

IS 

30 

.10 

31 

15 

31 

NoTF..— 191.5:  DischarR«  estimated  June  16-17,  Julv  28,  Sept.  28-30,  and  Oct.  1-9;  dischariw  Oct.  l-», 
:4  .sec.-fl.    1916:  Wscharce  estimated  Apr.  26-27, 3"   ""      "       *        -----  ■  •        ---- 

Sept.  1-6.    No  now  Apr.  17-24,  Aug.  1-2,  4-8,  8-15. 


24  .sec.-fl.    1916:  Wscharce  estimated  Apr.  26-27,  30,  May  1-3,  June  12-13,  July  27-30,  Aug.  16-17,  22-Jl 


Sept. 
1-3,  . 


Monthly  discharge  of  Fox  canal  near  Circlevillf,   Utah,  for  the  yean  ending  Sept.  ,W, 

1915  and  1916. 


Month. 


1914. 
October  1-22... 

1915. 

April  28-30 

May 

June 

July 

August 

September 


Disehnrge 

In  si>cond- 

feet 

(mean). 


32.7 


13.3 
25.4 
38.7 
19.2 
11.7 
21.3 


Run-off 

(total  In 

acre-leel). 


1,430 


80 
1,680 
2,300 
1,180 
720 
1,270 


Month. 


1015. 
October  1-9.... 

1916. 

April 

May 

June 

July 

August 

September 


Discharge 

Insecood- 

feet 

(mean). 


0  23.9 


20.8 
35.5 
30.0 
14.1 
8.8 
1S.0 


Ran-oS 

(total  in 

aore-Ieet). 


430 


1,240 

2,180 

1,780 

870 

Stt 


•  Estimated. 
CIRCLEVnXE  CAHAL  ITEAS  CIRCLEVII.LE,  UTAH. 

Location. — In  NE.  }  sec.  3,  T.  31  S.,  R.  4  W.,  three-quarters  of  a  mile  below  head 
of  canal,  and  3  miles  southwest  of  Fullmer  store  in  Circleville,  Piute  County. 

Records  available. — May  14,  1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gaoe. — Stevens  water-stage  recorder,  with  inside  and  outside  vertical  staff  gages. 

Discharge  measurements. — Made  by  wading. 

Channel  and  control. — Earth  section.  Wooden  weir  3  feet  below  gage  serves  as 
control. 
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Diversions. — ^Above  all  diversions  from  the  canal. 

Reoclation. — FIoTT  controlled  by  head  gates. 

AccuRACT. — Stage-dischaige  relation  changed  slightly  at  frequent  intervals  during 
1915  and  lees  frequently  in  191.6.  Changes  due  to  accumulatiun  and  subsequent 
removal  of  sand  above  crest  of  control. 

Standard  rating  curve  used  for  each  year  with  shifts  to  parallel  curves  for  changes 
in  stage-discharge  relation.  Operation  of  water-stage  recorder  satistactor}'.  Daily 
discharge  ascertained  by  applying  to  rating  table  the  mean  daily  gage  height 
determined  from  recorder  graph  by  inspection;  shifting-control  method  used  for 
periods  of  change .    Records  good . 

Canal  diverts  water  from  left  bank  of  Sevier  River  in  sec.  3,  T.  31  S.,  R.  4  W. 
a  riiort  distance  below  head  of  Fox  canal.  Water  is  used  for  irrigation  near 
Circleville. 

Ditcharge  meamremerU*  of  CSrclerille  amal  war  CirelevilU,  Utah,  during  the  yean  ending 

Sept.  SO,  1915,  and  1916. 


IHte. 

Kadeby- 

Oaee 
bel^t. 

Dis- 
charge. 

Date. 

Hade  by- 

he^t. 

Dis- 
charge. 

191S. 
Apr.  2S 
«ry^4 

2S 

J.  t.  Rtnfprd ... 

Fert. 
1.20 
1.08 
.76 
.92 
.82 
.74 
1.10 
.72 
.72 
.68 

Stc.-fl. 
56.0 
54.0 
34.3 
44.9 
33.7 
30.1 
49.5 
27.0 
28.6 
28.0 

1916. 
Mar.  30 

18 

31 

Jane  13 

2S 
July  U 

29 
Aug.  9 
Sept.  12 

J.  J.  Sanlord 

Ffrt. 

0.65 
.48 

1.10 

1.08 
.97 

1.18 
.94 
.85 
.97 
.50 
.78 

'"t. 

do. 

do. 

do. 

do 

do 

do. 

17.2 
52.0 
48.2 

7uly     1 
14 
27 

Auc.  10 
23 

Oct.     9 

Sanfordand  Jones 

Porter  and  Saaford 

Sanfocd  and  Jones 

J.J.  Sanford 

do 

do 

do 

do 

do 

do 

do. 

41.0 
67.0 
45. 0 
39.5 

Sanford  and  Jones 

J,  J.  Sfanford 

42.9 

18.4 

34.0 

Doily  ditchargt,  in  second-feel,  of  CircUville  canal  near  Circleville,   Utah,  for  the  ycart 
ending  Sept.  SO,  1915  and  1916. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1914-15. 
1 

52 
51 
51 
SO 
48 

40 
46 
44 
49 
46 

40 
46 
46 
46 
46 

46 
46 
46 
40 
46 

46 
44 

54 
53 
54 
54 
54 
55 
56 
64 
64 
54 

54 

55 
53 
49 
48 

43 
41 

50 
SO 
49 

48 
48 
47 
47 
48 

48 
46 
46 
*.=> 
4.? 
45 

44 
45 
45 
47 
47 

46 
45 
45 
44 
52 

60 

59 
58 
64 
74 

66 
59 
64 
54 
51 

47 
44 
51 
58 
52 

46 
43 
40 
39 
36 

34 
33 
33 
33 
35 
34 
34 
36 
40 
39 

38 
35 
32 
30 
28 

26 
26 
27 
28 
30 

38 
37 
42 
44 
36 

47 
51 
46 
41 
3) 
33 

31 
29 
28 
28 
29 

30 
29 
28 
27 
28 

29 

28 
28 
26 
27 

2S 
32 
30 
28 

28 

28 
28 
28 
30 
30 

30 
31 
31 
31 
31 
31 

60 
60 
61 
58 
64 

51 
47 
48 
46 
45 

45 

45 
45 
46 
47 

46 
40 
45 
47 
47 

43 
43 
41 
40 
40 

40 
40 
41 
41 
38 

36 

2    

34 

3 

33 

4 

31 

i           , 

SI 

5 

31 

7 

31 

H 

31 

9           

30 

10 

11      

12 

13        

14 

15 .'. 

16 

17 

18 

19 

JO    

21 

B 

21 

24 

25 

» 

27 

2g 

55 

S6 
SS 

29 



30 

31 ; 

1 
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Daily  discharge,  in  second-feet,  of  Circleville  eanal  near  CireltvilU,  Utah,  for  the  years 
ending  Sept.  SO,  1915  and  1916 — Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

191G. 
1 

21 
22 
22 
22 
21 

21 
21 
20 
20 
20 

20 
22 
22 
22 
24 

4S 
51 
51 

57 

56 

55 
54 
54 
53 
52 

51 
51 
51 
50 
50 

41 
42 
41 
41 
42 

42 
42 
42 
44 
47 

50 
54 
56 
54 
53 

42 
43 
42 
41 
41 

39 
39 
39 
39 
41 

40 
40 
39 
39 
45 

39 
45 
44 
40 
44 

47 
32 
21 
18 
19 

21 
2« 
29 
28 
25 

28 
27 
27 
27 
25 

26 
2S 
29 
31 
32 

32 
33 
34 
35 
35 

1916. 
16 

31 
30 
18 
17 
17 

17 
18 
18 
18 
27 

31 
31 

38 
56 
52 

49 
48 
48 
48 
43 

42 
42 
41 
41 
41 
41 
41 
41 
41 
41 
41 

52 
SO 
48 
48 
4« 

45 

46 
46 
46 
44 

46 
46 
45 
44 
44 

50 
48 
46 
45 
44 

44 
44 
42 
44 

50 

S6 
58 
55 
42 
41 
51 

35 
43 
48 
48 
4« 

44 

41 
37 
38 
33 

32 
30 
30 
29 
30 
31 

35 

2 

17 

36 

3 

18 

36 

19 

37 

s 

20 

38 

6    .  .. 

21 

38 

7. 

22 

38 

8 

23 

38 

9 

24 

38 

10.. 

25 

38 

11 

26 

37 

12 

27 

37 

IS 

2S 

37 

14 

29 

30 

31 

38 

15 

38 



Note.— 1915:  Recording  gage  clock  stopped,  discharge  estimated  from  range  of  stage  Indicated  by 
recorder,  July  28-29,  Aug.  21-22,  Sept.  4-5,  and  Oct.  4-8;  no  gage  record,  discharge  estimated  Irom  record 
of  Sevier  Klvcr  at  Kingston  Aug.  28  to  Sept.  2.  1916:  No  gage  record,  discharge  Interpolated  May  3-3, 
fr-10, 13-17, 28-30,  June  9-12,  and  14-16. 

Monthly  discharge  of  Circlevilk  canal,  near  CirclevUle,  Utah,  for  the  years  ending  Sept. 

SO,  1915  and  1916. 


Month. 


Discharge 
in  second- 
Icct  (mean). 


Run-ofl 
(total  in 
acre-feel). 


Month. 


Dlidisrn 
inseooao- 
(Mt(iiiean). 


Rnn-aS 

(toUlin 

aer»tat). 


1914. 
October  1-22 


April  28-30. 

May 

June 

July 

August 

September.. 


1915. 


46.9 

5.').  3 
49.9 
fi0.« 
35.  S 
29.0 
46.6 


2,040 

330 
3,070 
3,010 
2,180 
1,780 
2,770 


191S. 
October  1-9 


April. 

May 

June 

July 

August 

September.. 


1916. 


(2:0 

M.6 
47.7 
«.S 
44.3 
S4.7 
SS.« 


i,4n 

3,H0 

S.U* 
S,OM 


OLD  EnrOSTOIT  CA17AI,  ITEAR  CntCLSVIIXS,  TTTAE. 

Location.— In  SW.  }  eec.  35,  T.  30  S.,  R.  4  W.,  200  yards  below  head  of  canal  and  2 
miles  southwest  of  Fullmer  store  in  Circleville,  Piute  County. 

Records  available.— May  14,  1914,  to  September  30,  1916,  during  irrigation  seasons 
only. 

Gaoe.— Stevens  water-stage  recorder  on  left  bank  with  inside  and  outside  staff  gages. 

Discharge  measurements. — Made  by  wading  50  feet  above  gage. 

Channel  and  control. — Earth  section.  Crest  of  wooden  weir  just  below  gage  serves 
as  control. 

Diversions. — Not  known. 

Regulation. — Flow  controlled  by  head  gates. 

Accuracy. — Stage-discharge  relation  changed  frequently  during  1915  due  to  accumi  - 
lation  of  silt  above  control;  permanent  during  1916  except  for  the  period  April  26 
to  May  13,  on  which  dates  sudden  changes  in  flow  caused  changes  in  control. 
Several  rating  curves  used  for  1915  season;  one  well-defined  curve  for  1916  with  a 
parallel  curve  through  measurement  made  May  11,  for  the  period  April  26  to 
May  13.  Operation  of  water-stage  recorder  satisfactory  except  for  periods  indi- 
cated in  footnote  to  table  of  daily  discharge.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  mean  daily  gage  height  determined  by  inspecting 
recorder  graph.    Records  for  1915  good;  for  1916,  excellent. 

Canal  diverts  water  from  right  bank  of  Sevier  River  in  the  SW.  }  sec.  35,  T.  30  S., 
R.  4  W.    Water  is  used  for  irrigation  near  Circleville. 
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Dvenargt  mea*ur*mmU  of  Old  KingtUm  canal  near  CvrdevUle,  Vtdh,  during  the  yean 
ending  Sept.  SO,  1916  and  1916. 


Date. 

Made  by— 

Oaee 
beli^t. 

Dl9- 

diarge. 

Date. 

Made  by— 

be^l 

Dis- 
charge. 

M1& 
Apr.  as 
May  ^4 

July^l 
27 

J.  J.  Sanford 

FteL 

.       1.S0 

.       1.2S 

.       1.18 

.       1.8S 

.       1.03 

.90 

.       1.71 

.89 

.96 

1.0« 

8K.-A. 
M 

49.  H 

43.2 

75 

31.0 

25.2 

73 

2S.g 

27.1 

40.0 

191S. 
Apr.  21 
May  a 

June  2 
13 
28 

July  11 
29 

Sept.  12 
13 

J.J.Sanfotd  

Fttt. 
0.40 
1.38 
1.62 
1.72 
1.00 
1.S4 
1.12 
.86 
1.50 
1.34 

59 
67 
71 
68 
6« 
39.1 

do 

do 

do 

do 

Porter  and  .Sanf<»d 

7.  J.  Sanlord 

do 

do 

do 

do 

do 

...i.do 

do 

do 

do 

Aug.  11 

do 

do 

do 

23.1 

68 
49.2 

Daily  ditcharge,  in  uetmd-feet,  of  Old  KingtUm  canal  near  CirclevUle,  Utah,  for  the  yean 
eiuHng  Sept.  30,  1915  and  1916. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1914-15. 



49 
52 
66 

S3 
52 

53 
51 
SO 
53 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
11 

50 
50 
SO 
49 
49 

47 

48 
42 
40 
39 

38 
38 
87 
47 
45 

45 
43 
38 
33 
30 

32 
32 
34 
44 
47 
64 
71 
78 
78 
77 
68 

66 
65 
65 
67 
61 

55 

51 
50 
52 
56 

S3 
49 

48 
43 
40 

55 

72 
72 
77 
60 

54 
46 
40 
48 
67 

49 
45 
43 
87 
34 

31 
32 
84 
33 
88 

46 

39 
31 
30 
30 

28 
36 
27 
25 
21 

19 
18 
17 
19 
21 
42 
40 
52 
60 
50 

65 
68 
65 
68 
54 
62 

49 
46 
42 
89 
36 

37 
37 
85 
33 
30 

29 
31 
34 
32 
33 

34 
34 
34 
31 
29 

29 
29 

28 
29 
28 

29 
30 
30 
31 
31 
29 

31 
34 
40 
47 
45 

40 

40 
40 
40 
40 

39 
38 
37 
39 
40 

42 
43 
45 
46 
44 

43 
43 
41 
40 
40 
46 
49 
50 
51 
48 

4S 

2 

41 

3 

41 

4 

40 

5 

38 

0 

38 

7 

38 

8 

40 

9 

40 

10 

U 

12 

13 

H 

15 

I« 

17 

18 

19 

20 

a 

22 

23         ; 

24 

25                 

28.           

27 

28            

69 
78 
62 

20 

30            

81 

Day. 

Apr. 

May. 

Jon*. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June, 

July. 

Aug. 

Sept. 

1916. 
] 

16 
16 
17 
17 
17 

16 
16 
16 
17 
18 

20 
23 
24 
25 
24 

60 
56 
56 
67 
58 

58 

61 
61 
61 
59 

S9 
60 
68 
71 
67 

71 
73 
72 
69 
70 

70 
70 
70 
67 
67 

67 
66 
66 
84 
61 

56 
50 
48 
47 
46 

44 

40 
40 
38 
39 

34 
32 
31 
31 
34 

11  . 

12  . 
11    . 



1 
1 

1 
1 
a 

a 

2 
2 
2 

a 

a 

2 

a 
a 

31 

3 

1916. 

24 
17 
10 
8 
8 

5 
5 
6 
5 

4 

36 
58 
61 
64 
67 

67 
67 
67 
63 
63 

83 
84 
58 
58 
58 

56 
55 
55 
67 
75 
68 

58 
53 
49 
48 
41 

37 
36 
35 
32 
80 

76 
70 
88 
68 
67 

39 
41 
42 
41 
40 

39 
39 
38 
40 
49 

56 
44 
40 
24 
24 
30 

50 

2           

SO 

3 

1 
1 
15 

40 
44 

48 
51 

51 

4 

50 

5        

SO 

5 

52 

7 

53 

8        

46 

9 

22 

10        

18 

11 



11 

12 

58 

50 
49 
49 

7 

« 

4 

26 

15        

36 

^^ 

Non.— 19IS:  Inlet  pipe  clogged,  discharge  estimated  May  1-3;  interpolatad  May  lS-16, 18-19.  1918:  No 
gage-be^t  reoord,  discharge  interpolated  Aug.  21-23;  estimated  Aug.  26-31, 52  second-feet;  Sept.  1-11, 55 
second-feet    Mo  Dow  Aug.  4-17. 
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SrSFACE  WATEB  SCFFLT,  1916,  PABX  X. 


MonAly  ditdiarge  of  Old  KingMton  amni  near  CvelmUe,   rilajk,  for  ike  yean  ending 

Sept.  SO,  1915  and  1916. 


Discbarce 

fnseeoDd' 

jeet  (meaa). 


»I4. 
October  1-2L... 

1915. 
Apia2>-» 

July  .v.'.".'.'.'.  J"! 

Auenst 

September 


Bon«ff 
(tetalin 
aae-fHi). 


C4.7 

47.8 

S3L6 

J7.7, 

33.2 

42.0. 


1,430 


3^  MO 
3,190 

2,010 


ms. 

October  1-9 


is?::: 

Jme 

July 

■\UKUSt.. 


ins. 


2,500  .,  September. 


'Discfause 
iasvomd- 
toetCmeaa). 

Ron-off 

(t«talbi 

acn-toet). 

40.1 

715 

SL9 
«.8 

aa.7 

39.9 
193 
44.6 

1,300 
3,800 
3,610 

1,190 
2,690 

DAI.TOV  CMMAL.  AT  CIRCLXVIUJI,  XTTAH. 

Location.— In  SW.  }  sec.  25,  T.  30  S.,  R.  4  W.,  800  feet  below  canal  heading  and  a 
quarter  of  a  mile  southeast  of  FiUlmer  store  in  CiTdeville,  Piute  County. 

Records  available. — July  1,  1914,  to  September  30,  1916;  irrigation  seasona  only. 

Gage. — Vertical  staff  on  right  bank  100  feet  beloir  spiUway;  read  by  J.  P.  Meeks. 

DiscHAKGB  M EABusEMEN-ra. — Made  by  wading  w  from  pole  bridge. 

Chann-bl  A!n>  coN-raoL. — ^Earth  section.  Row  of  stakes  driven  into  canal  bed  jost 
below  g!^  serves  as  control  at  low  stages. 

DrvEBSioNs. — None  above  gage. 

Reguiation. — Flow  controlled  by  headgatee. 

AocuKACT. — Stage-discharge  relation  changed  frequently  during  each  irrigation 
season.  Rating  curves  fairly  well  defined.  Staff  gage  read  to  hundredths  once 
a  day.  Daily  discharge  ascertained  by  applying  daily  gage  hei^t  to  rating  table, 
principally  by  shifting-control  method.    Records  only  fair. 


Canal  diverts  water  from  left  bank  of  Sevier  River  in  sec.  35,  T. 
Water  is  used  for  irrigation  in  and  below  C^rdeville. 


R.  4  W. 


Dvekaiye  meamremeHts  of  Dalton  canal  at  CircleviUe,   Utah,  during  the  yeare  ending 

Sept.  SO,  1915  and  1916. 


Date. 

Iladeby- 

Gaite 
height. 

Dls-     ' 
charge. 

Date. 

Made  by— 

Gage 
heigfit. 

IMs- 
cbargeL 

1915. 

Apr.  28 

May  30 

July     1 

14 

27 

T.J.Santord 

Feet. 
4.28 
4.S6 
3l86 
4.26 
4.50 
3.54 
3.94 

4.04 

Sec.-ft. 

14.5  • 
10.1 

6li: 

11.6  1 
15.0 

2.6 
8.2 

las 

1916. 
May   18 
June    2 

13 

28 
July  10 

29 
Aug.  10 

18 
Sept.  13 

J.J.Sasiord 

Feet. 
4.63 
4.40 
4.50 
4.38 
4. 48 
3.76 
4.30 
4.43 
3.76 

^"t. 

do 

do 

do 

do 

19 
19.5 

Porter  and  Sanford 

J.J.Saofbid 

do 

do 

do 

do 

do 

do 

15.8 
11.3 

Aug.  11 
23 

1916. 
May    4 

do 

do 

....Ao 

2.0 
8.0 
13.5 
3.4 
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Daily  diteharge,  m  teeond-feet,  of  Dalton  canal  at  Circleville,  Utah,  /or  the  years  ending 

Sept.  SO,  1915  and  1916. 


D«y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

D»y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1915. 
1 

12.5 
1Z5 
1Z5 
12.5 
9.5 

9.8 
7.6 
8.0 
&0 
9.5 

13 
13 
1» 
17 
29 

18 
8.0 
&6 
9.8 
9.6 

8.7 
U 
12 
13 
14 

14 

13 
15 
15 

6.3 
11 
10 
11 
11 

11 
13 
11 
11 
10 

14 
11 
11 
11 
11 

6.6 
6.6 
7.6 
3.3 
3.3 

6.6 
4.9 
3.3 
3.9 
2.2 

3.9 
3.3 
3.7 
6.4 

8.7 

36 

33 
4.4 
4.4 

3.3 

Z4 
0 

7.8 
7.6 
7.3 

12 

6.1 
3.6 

19 

20 

1916. 
16  . 

16 
19 
30 
23 
19 

15 
IS 
12 
18 
18 

0 
10 
10 
16 
13 
22 

24 
24 
23 
20 
13 

14 
12 

10 
0 
0 

0 
22 
20 
20 
19 


10 
9.8 
10 
11 
10 

18 
18 
20 
0 
24 

28 

13 
7.8 
6.3 

11 

10 

8.8 
11 
16 
IS 

&1 

81 
6.8 
7.6' 
7.1 
6l8 

9.5 
10 
11 
11 

9.2 
11.0 

13 

3 

17 

0 

S 

18 

0 

4 

19 

3  3 

S 

20 

13 

t 

31 

1  1 

7 

22 

.8 

8 

23 

6.1 

9 

34 

6.1 

10 

25  .  . 

2.2 

11 

36 

7  I 

n 

37 

8.1 

13 

28 



15 

14 

29 

15 

15 
15 

15 

15 

30 

13 

31 

Daily  ditcharge,  m  »eeond-/eet,  of  Dalton  canal  at  Circleville,  Utah,  for  the  year  ending 

Sept.  30, 1916. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1916. 
1 

19 
18 
22 
18 
17 

26 
20 
19 
19 
19 

28 
29 
20 
30 
19 

13 
16 
10 
9 
8 

11 
14 
14 
16 
18 

7 
9 
6 
5 
5 

4 
6 
3 
6 
6 

6 
10 

6 
11 

8 

8 
7 
7 
7 
13 

0 
6 
8 
7 
7 

7 
8 
4 
1 
2 

2 
2 
4 
3 
11 

1016. 
16 

8 
16 
15 
23 
24 

20 
30 
22 
16 
16 

IS 
14 
14 
14 
14 
14 

17 
11 

8 
8 
8 

13 
16 
15 
14 
0 

14 
20 
17 
14 
13 

8 
8 
7 
6 
6 

12 

13 
13 
16 
IS 

9 
8 
3 
2 

I 

13 
19 
31 
14 
12 

3 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

11 

a 

17 

10 

3 

18 

11 

4 

19 

13 

s 

20 

13 

6 

21 

8 

7 

32 

9 

8 

23 

3 

9 

34 

7 

10 

35 

3 

11 

36 

1 

12 

M 
14 

18 
9 

27 

1 

13 

28 

1 

14 

29 

1 

15          ..  .. 

30 

4 

31 

Monthly  ditcharge  of  Dalton  eoTial  at  Circleville,   Utah,  for  the  years  ending  Sept. 

1915  and  1916. 


SO, 


Montb. 

Discharge  In  second-feet. 

Run-^ff 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

1916. 
Aor.  2S-30L 

15.0 
14.0 
13.8 
11.9 
7.37 
8.42 

89 

li&y 

29 
24 

2S 
IS 
26 

0 
0 
0 
2.2 
0 

861 

June...,..,....-....-.-.... - 

821 

July 

"32 

Augnst. 

453 

601 

3,460 

1916. 
May  13-31 

24 

29 
IH 
21 
13 

16.5 
16.7 
9.10 
6.13 
6.57 

65t 

0 

2.0 

0 

0 

934 

July 

660 

377 

Sepiember.. 

331 

2,920 

1      
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SUKFACE  WATER  SUPPLY,  1916,  PART  X. 


MITCHEU.  SLOVaH  CAVAI.  HEAB  JITVCTIOV.  UTAH. 

Location.— In  NE.  J  sec.  T.  30  S.,  R.  3  W.,  several  miles  below  head  of  canal  and 
2}  milee  south  of  Junction,  Fiute  County. 

Becobds  available. — May  15,  1914  to  September  30,  1916,  irrigation  seasons  only. 

Gage. — Stevens  water-stage  recorder,  with  outside  and  inside  gages. 

DiscHAROE  MEASUREMENTS. — ^&Iade  by  Wading. 

Channel  and  control. — ^Earth  section.  Concrete  weir  just  below  gage  serves  u 
control. 

Diversions. — None  above  gage. 

Regulation. — Flow  controlled  by  head  gates. 

AocuRACT. — Stage-discharge  relation  subject  to  changes  in  summer  due  to  accumula- 
tion of  moss  and  silt  above  control.  Standard  rating  curve  well  defined.  Opera- 
tion of  water-stage  recorder  satisfactory  throughout  each  irrigation  season,  ex- 
cept as  indicated  in  footnote  to  table  of  daily  discharge.  Daily  discharge  ascer- 
tained by  shifting-control  method  and  by  directly  applying  to  rating  table  the 
mean  didly  gage  height  determined  by  inspecting  recorder  graph.  Records  for 
1915  fair;  for  1916,  good. 

Canal  diverts  water  from  Mitchell  Slough,  probably  in  sec.  19,  T.  30  S.,  R.  3  W. 
Water  is  used  for  irrigation  above  Junction. 

Discharge  mea»urement»  of  Mitchell  Slouch  canal  near  Junction,  Utah,  during  the  yean 
ending  Sept.  30,  1915  and  1916. 


Date. 


W13. 
Apr.  2t 
liav   17 

» 
June  18 
July  U 

27 
Aug.  10 

23 
Oct.   23 


Made  by- 


J.  J.  Sanlord 

...do 

....do 

...do 

Porter  and  Sanford 
Sanford  and  Jones.. 

J.J.Sanford 

Sanford  and  Jones. , 
J.  J.Sanlord 


Oaee 
heigl 


II 


Fed. 
0.72 
.78 
.75 
.75 
.M 
.74 
.62 
.62 
.72 


Dis- 
cbarge. 


Sec.-ft. 
M.6 
17.5 
16.6 
14.0 
9.8 
15.6 
9.9 
9.7 
15.2 


Date. 


1916. 
Har.  30 
Apr.  21 
liay    3 

U 

18 
June  13 

28 
July  10 

28 
Aug.  10 
Sept.  11 


Made  by— 


J.  J.  Sanford 


-  ...do.... 

....do.... 

.  ...do.... 

....do.... 

....do.... 

...do.... 

....do.... 

....do.... 

....do.... 

....do.... 

be^u. 

*• 

TM. 

aK.4L 

0.43 

48 

.80 

K* 

.n 

.88 

]■} 

.n 

S»l 

.7» 

M.< 

.83 

Utl 

.70 

Vkt 

.80 

&I 

.80 

U.I 

.88 

31* 
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DaSy  ditduirgt,  in  teeond-feet,  of  Mitchell  Slough  canal  near  Junction,   Utah,  for  the 
years  ending  Sept.  SO,  1915  and  1916. 


Day. 

Oct. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1   

1914-15. 

10 
10 
9 
9 
9 

9 
9 
9 
9 
10 

11 
11 
12 
13 
14 

14 
14 
14 
14 
14 

14 
14 

18 
18 
18 
22 
21 

21 
20 
18 
14 
14 

13 
14 
13 
9.9 
11 

12 
11 
14 
16 
16 

16 
16 
14 
13 
14 

IS 
15 
13 
12 
12 

13 
14 
14 
14 
14 

15 
13 
12 
12 
14 

12 

10 
9.5 
9.1 
8.4 

8.0 
8.0 
9.1 
8.4 
8.4 

9.6 
13 
12 
12 
12 

13 
16 
15 
14 
13 
13 

11 
11 
11 
12 
13 

13 

13 
12 
10 
10 
12 
11 
11 
11 
11 

11 
11 
11 
10 
10 
10 
10 
10 
10 
10 
10 
13 
14 
14 
16 
16 

16 
16 
17 
18 
18 

18 
18 

18 
16 
16 

16 
15 
15 
15 
IS 

16 
16 
16 
16 
16 

16 
15 
14 
14 
13 

13 
12 

12 
12 
12 

13 

J            

13 

3 

13 

4              

13 

13 

e  

13 

7         

14 

g     

14 

9 

14 

10    

14 

u   

14 

12 

14 

13      

14   

j 

15     

It   

17 

18 
20 
20 
21 

23 
21 
20 
19 
18 

18 
18 
18 
16 
16 
18 

13      

IJ 

J2 

15 

24 

36 

14 
16 

2S   

29       

31 

Apr. 

May. 

Jane. 

July. 

Aug. 

8«pt. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1    

4 
i 
5 
4 
7 

12 
10 
10 
10 
10 

9 
8 
8 
8 
9 

18 
16 
14 
11 
12 

12 
10 
16 
17 
18 

20 

20 
22 
23 

18 
17 
18 
18 
18 

18 
18 
18 
17 
17 

17 
16 
16 
19 
19 

12 
12 
12 
11 
11 

12 
13 
12 
14 
14 

13 
13 
14 
15 
17 

20 
20 
20 
22 
22 

21 
20 
20 
19 
17 

14 
14 
13 
12 
11 

18 
19 
20 
20 
20 

18 
18 
21 
21 
20 

22 
22 
22 
19 
18 

16. 
17. 
18.. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
(11 

1916. 

9 
11 
16 
15 
14 

13 
14 
14 

14 
13 

16 
14 
14 

18 
20 

24 
34 
25 
25 
25 

25 
24 

22 
23 
25 

25 
25 
24 
24 
24 
.   21 

18 
18 
19 
20 
20 

16 
16 
16 
17 
19 

18 
17 
16 
12 
12 

17 
18 
17 
16 
15 

15 
14 
14 
15 
18 

22 

22 
22 
21 

20 
20 

10 
10 
10 
10 
10 

10 
10 
12 
11 

13 

15 
20 
20 
20 
20 
21 

19 

20 

3.   

22 

22 

21 

21 

7 



18 

17 

9. 

IS 

10  

14 

11 

13 

13 

13 

13 

14   

12 

13 

NOTB. — 1915:  Reoonllng  gage  clock  stopped,  discbarge  estimated  from  range  of  stage  recorded:  Apr.  28 
to  Hay  16, 16  sec.-ft.;  Oct.  13-22, 14  sec.-ft.  1916:  No  gage-height  record,  discharge  interpolated,  May  1-2, 
June  8-12,  and  27. 

ifonihly  discharge  of  Mitchell  Slough  eoTial  near  Junction,   Utah,  for  the  years  ending 

Sept.  SO,  1915  and  1916. 


Month. 


Dischaige 
in  second- 
feet  (mean). 


Run-off 
(total  in 
acre- feet). 


Month. 


Discharge 
in  second- 
leet  (mean) 


Run-ofl 

(total  in 

acre-tset). 


1914. 
October  1-22.... 

1915. 
April  2»-«> 

M»y 

Jone , 

July 

Angnit 

Be^cmber , 

October  1-23... 


11.  E 


15.6 
17.4 
15.1 

11.9 
11.5 
15.3 
13.7 


502 


164 

1,070 
888 
732 

707 
910 
624 


1916. 

Aorll 

May , 

June , 

July 

Aagast , 

September...... 


11.1 
20.4 
17.2 
15.5 
15.7 
18.3 


660 

1,250 

1,020 

946 

959 

1,090 
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SUBFACE  WATER  SUPPLY,  1916,  PART  X. 


JTTVCTIOir  MIDDIf  CAHAL  mAB  JUITCTIOH,  UTAH. 

Location.— In  NW.  }  sec.  16,  T.  30  S.,  R.  3  W.,  1,000  feet  due  east  of  Piute  County 
cheese  factory  and  800  feet  below  head  of  canal,  which  diverts  from  Sevier  River 
21  miles  southeast  of  Junction,  Piute  County. 

Records  available. — May  17  to  September  30,  1915;  May  1  to  September  30,  1916; 
some  miscellaneous  measurements  made  during  1914. 

Gaoe. — Vertical  enamel  gage  nailed  to  upstream  wing  of  old  wooden  flume;  read  by 
Andrew  Bamson. 

DiscRAROB  MEASUREMENTS. — ^Mado  by  Wading  near  gage. 

Channel  AND  coNTBOL. — Earthsection.  Nopermanent  control.  The  Bamaon  spring 
flows  into  the  canal  about  150  feet  below  the  gage,  and  at  times  a  diversion  dam 
is  placed  across  the  canal  just  below  the  spring. 

DivEBSiONS. — Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 

Accuracy. — Stage-discharge  relation  subject  to  changes  due  to  accumulation  of  silt 
and  vegetation  in  channel  below  gage.  Standard  rating  curve  developed,  parallel 
to  which  curves  through  various  measurementa  were  used.  Staff  gage  read  once 
a  day  to  tenths.  Daily  discharge  ascertained  by  applying  daily  gage  height  to 
rating  table  and  by  shifting-control  method.     Records  fair. 

Discharge  measurements  of  Junction  middle  canal  near  Junction,  Utah,  during  the  yean 
ending  Sept.  SO,  1915  and  1916. 


Date. 

Made  by- 

OaRo 
height. 

Pis- 
charge. 

Date. 

Made  by- 

Oaee 
height. 

Di'!- 

charge. 

1915. 
May   17 
June  1$ 

J,  J.  Sanford 

Ftrt. 
4.18 
3.79 
4.03 
4.28 
3.92 
3.84 

3.2 
8.3 
8.5 
S.S 
3.7 

1916. 

Apr.  21 

Hay     3 

11 

18 

June  13 

July   10 

28 

Sept.  11 

J  J.  Sanford    

Feel. 
3.86 
4.18 
4.14 
4.47 
3.78 
4.04 
4.10 
4.12 

Stc-fi. 

do 

Porter  and  Sanford 

J.  J.  Sanford 

July  14 
27 

do 

do 

do 

.....do 

do 

do 

11  4 

Aug.  10 
23 

do 

do 

Doily  discharge,  in  second-feel,  of  Junction  middle  canal  near  Junction,  Utah,  for  the  yean 
ending  Sept.  SO,  1915  and  1916. 


Dny. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1915. 
1 

1.8 
5.2 
4.7 
8.6 
2.1 

5.2 
4.3 
4.5 
1.8 
.1 

3.4 
1.8 
2.6 
1.8 
1.2 

9.8 
11 
8.9 
8.4 
8.4 

8.4 
8.4 
-.3 

12 

13 

7.3 
7.3 
6.9 
7.1 
7.3 

4.3 
4.3 
3.9 
2.0 
4.S 

4.2 
4.2 
6.2 
5.2 
6.2 

6.2 
6.0 
6.2 
6.2 
6.2 

3.2 
3.2 
3.4 
3.1 
3.1 

2.9 
2.9 
2.0 
2.8 
2.9 

2.1 
1.8 
3.2 
3.2 
2.1 

1915. 
16 

0 

0 

3.3 

9.8 

9.8 

7.4 
6.3 
5.2 
3.4 
.4 

0 

4.8 

4.6 

4.2 

2.4 

7.3 
7.1 
1.5 
1.4 
1.2 

1.2 
6.3 
8.6 
1.1 
6.3 

8.1 
8.4 
8.4 
8.1 
7.4 
7.4 

3.4 
3.2 
3.1 
S.1 
2.9 

2.9 
3.1 
3.4 
2.9 
2.9 

2.8 
2.6 
2.8 

a.  9 

2.9 
3.1 

}  i 

2 

17 

9.6 
9.2 
6.2 
6.0 

5.5 
6.1 
5.3 
5.1 
4.7 

3.5 

0 

0 

0 

0 

4.0 

3 

18 

A  5 

4 

19 

S 

20  . 

5  S 

0 

21..     . 

5  2 

7 

22 

3  9 

8 

23  . 

3  S 

9 

24 

3.4 

10 

25  ... 

3  « 

11 

26 

34 

12 

27 

3  I 

13 

28 

3.4 

14 

29 

1  8 

15 

30 

1.8 

31 
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Daily  di$eharge,  in  teeond-feet,  of  Junction  middU  canal  near  Jttned'on,  Utah,  for  the 
years  enairig  Sept.  SO,  1915  and  ;9i6— Continued. 


Day. 

May. 

June. 

Jaly. 

Aug. 

Sept. 

Day. 

May. 

Juno. 

19I& 
I 

4 
4 
4 
15 
10 

13 
14 
0 
0 
14 

8 
7 
4 
2 
13 

2 
2 
2 
2 
2 

S 
S 
5 
S 
2 

3 
2 
2 

2 

2 

0 
0 

1 

2 

3 
3 

1«6. 
16 

9 
6 
4 
2 

1 

S 
6 

5 
1 

1 

t 
6 
6 
5 
5 
4 

2 
2 
0 
3 
5 

4 
4 
2 
2 
6 

10 
12 
10 
7 
6 

2         .... 

17 

3 

18 

4  . 

19 

5 

20 

6 

21 

22 

8 

23 

9 

24 

10 

25 

11 

26 

12 

27 

IJ 

28 

14 

29 

is:::::::::::.' 

30 

31 

July. 

Aus. 

Sept. 

3 

0 

3 

0 

3 

0 

1 

0 

1 

0 

0 

0 

0 

0 

2 

0 

1 

0 

1 

0 

1 

0 

7 

0 

3 

1 

0 

0 

2 

1 

3 

1 

Monthly  discharge  of  Junction  middle  canal  near  Junction,  Utah,  for  the  years  ending 

Sept.  SO,  191S  and  1916. 


Month. 


Ma7i7-3I. 

Jane. 

July 

Anrait 

September., 


U15. 


The  period. 


Dlsehar) 
In  seooDi 
feet  (mean). 


4.3 
3.7 
7.1 
3.» 
3.2 


Ran.«fT 
(total  in 
acre-feet). 


127 
220 
439 

2S8 
193 


1,220 


Month. 


May.. 

June 

July 

August 

September.. 


1916. 


The  period. 


Dlscharee 
in  second- 
feet  (mean). 


e.1 

3.9 

3.8 

.« 

1.9 


Run-oft 

(total  in 

acre-feet). 


S75 
230 


34 

lis 


990 


SAST  FOKK  or  SXVIEB  BIVUl  AT  OOTOTO.  VTAE. 

Location. — In  the  NW.  J  sec.  15,  T.  31  S.,  R.  2  W.,  immediately  below  mouth  of 
Coyoto  Creek,  half  a  mile  below  diveinon  to  Otter  Creek  reservoir,  and  about  half 
a  mile  southeast  of  schoolhouse  at  Coyoto,  Garfield  County. 

Drainage  area. — Not  measured. 

Rbcosds  available. — December?,  1914,  to  August  15,  1915;  August  1  to  September 
30,  1916.  October  28,  1915,  to  August  31,  1916,  a  rtation  was  maintained  about  4 
miles  below,  but  the  flow  is  not  comparable  at  these  two  points  due  to  return  flow 
between  the  stations. 

Gaob.— Vertical  staff  on  right  bank  July  30  to  September  30,  1916,  and  March  12  to 
August  15,  1915.  Original  gage  vertical  staff  on  left  bank  fastened  to  old  bridge 
abutment  juat  above  present  gage;  diffo'ent  datum.    Gage  reader,  litazle  King. 

DiscHABOB  MEASCBBifKNTS. — Made  by  wading  near  station. 

Channel  and  contkol. — One  channel  at  all  stages;  stream  bed  sand  and  gravel, 
shifting  at  high  stages. 

ExTRBMBS  or  DiscHAROE.— Not  determined;  record  fragmentary. 

Ice. — No  record  during  winter. 

Diversions. — Canals  divert  for  irrigation  and  storage  above  the  station. 

Rboulation. — ^None  other  than  divotiona  above  mentioned. 

AcctTKACT. — Stage-diachaige  relation  unchanged  from  August  1  to  Septemb«  30, 1916. 
Rating  curve  fairly  well  defined  by  measurements  made  during  this  period  and 
the  first  p«rt  of  the  climatic  year  1917.  Grage  read  to  tenths  twice  daily.  Daily 
diachargeaocertainedbyapplyingmeandailygageheighttoratiiigtable.  Records 
fair. 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Ditcharge  measurements  of  East  Fork  of  Sevier  River  at  Coyoto,   Utah,  during  the  year 

ending  Sept.  SO,  1916. 

(Hade  by  J.  J.  Sanford. 


Date. 


Dis- 
charge. 


July  30. 
Aug.  21. 
Sept.  U 


Daily  discharge,  in  second-fed,  of  East  Fork  of  Sevier  River  at  Coyoto,  Utah,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

1       .  . 

S2 
52 

186 
160 
186 

300 
213 
80 
52 
52 

10 
10 
7 
7 

7 

7 
10 
13 
24 
10 

11 

7 
7 
7 
10 
7 

7 
7 
7 
7 

7 

10 
10 
10 
10 
7 

21 

7 
10 

10 
13 

2     

12 

22 

3 

13 

23 

4     

14 

24 

s 

15 

25 

A 

16 

26 

7  

17 

27 

8        .  . 

18 

28 

9  

19 

29 

10    

20 

30 

IB 

81 

Monthly  discharge  of  East  Fork  of  Sevier  River  at  Coyoto,  Utah,  for  the  year  ending  Sept.  SO, 

1916. 


Uonth. 


Diaoham 
InsMODa- 
Ceet  (mean) 


Run-off 
(total  in 
acrarfeet). 


August 

Septemtier. 


48.S 

7.7 


The  period. 


EAST  FOBK  OF  SEVIEK  RIVEB  ABOVE  OTTEK  CREEK,  HEAR  COYOTO,  TTTAH. 

Location. — In  W.  J  sec.  28,  T.  30  S.,  R.  2  W.,  just  above  Otter  Creek  reeervoir  outlet, 
about  6  miles  northwest  of  Coyoto,  Garfield  County,  and  12  milee  east  of  Kingston, 
Piute  County. 

Drainage  area. — Not  measured. 

Records  available. — November  1, 1915,  to  August  31,  1916.    Station  discontinued. 

Gaoe. — Vertical  staff  on  right  bank,  read  by  Delbert  Moore.* 

Discharge  measurements. — Made  by  wading  near  gage  or  from  bridge  at  gage. 

Channel  and  control.— Bed  composed  of  sand  and  clay;  shifting.  Water  ov«- 
flows  banks  at  high  stages. 

Ice. — Stage-discharge  relation  affected  by  ice. 

Diversions. — Coyoto  canal  and  Otter  Creek  reservoir  feeder  canal  divert  abo>ve 
station. 

Reg  ulation  . — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  in  winter  and 
backwater  from  Otter  Creek  reservoir  outlet  in  summer.  Several  shifts  in  a»- 
trol  occurred  during  the  period  of  records.  Rating  curves  poorly  defined.  (Jage 
read  to  tenths  once  daily.  Daily  discharge  determined  by  applying  daily  gage 
height  to  rating  tables,  by  shifting  control  method,  and  by  estimate.  Records 
poor. 
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Discharge  meaturement*  of  Ea»i  Fork  of  Sevier  River  above  Otter  Crech,  near  Coyoto, 
Utah,  during  the  year  ending  Sept.  SO,  1916. 


Rate. 

Made  by— 

bei^t. 

Dls- 

Date. 

Made  by— 

nose 
heiiht. 

Pis- 
charge. 

Oct.   28 

J.  J.  !>iiiir!>M 

Feet. 
8.  SO 
8.  SO 
7.50 
«.91 
8.00 

57 
21. « 
10.8 
8» 

•Apr.  20 

Hay  20 

June    2 

27 

J.J.SanfoTd 

Feet. 
8.S5 
7.85 
7.20 

■  7.78 

*?ii/^ 

Drf      8 

A.  B.  Purton.-. ........ 

do 

do 

do 

41.1 

Jan.    28 

J.  J.  Bantord 

23.1 

Frb.  29 
l£ar.  31 

do 

do 

2.9 

oBackwatsr. 


Daily  dischwge,  in  tecond-feet,  of  EoBt  Fork  of  Sevier  River  above  Otter  Creek,  near 
Coyoto,  Utah,for  the  year  ending  Sept.  SO,  1916. 


Day. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

27 
27 
27 
27 
27 

27 
34 
27 

57 
53 
49 
48 

41 

38 
31 
32 
34 

28 
87 
41 
54 
39 
40 
48 
87 
88 
50 

43 
44 
38 
38 

39 

83 

74 
«• 
60 
86 

44 

53 
71 
78 
76 

77 
48 
18 
42 
30 
24 

21 
18 
12 
12 
18 

18 
41 

56 

65 

104 

84 
22 
17 
22 
84 

34 
34 
38 

20 
20 

21 
22 
12 

8 

8 

9 
10 
10 
18 

20 
25 
25 
15 
16 

16 
20 
20 
10 
25 
30 
25 
20 
49 
92 

82 
15 
80 
42 
42 

82 
114 
139 
210 
103 

82 
92 
103 
92 

in 

114 

lOS 
103 
114 
108 
108 

82 
82 
92 
92 
92 

108 
108 
114 
128 
128 

114 
114 
138 
126 
126 

139 
139 
162 
174 
195 

202 
210 
225 
239 
243 

256 
285 
278 
284 
290 

296 
260 
236 
210 
196 

180 
168 

152 
128 
103 

85 
49 
42 
38 
36 

38 
30 
SO 
SO 
30 

30 
30 
30 
30 
30 
30 

25 
25 
26 
26 
30 

20 
16 
16 
16 
16 

10 
7 
8 
2 
2 

2 

1 
0 
0 
0 

0 
0 
0 
0 
2 

4 
4 

2               

3 

4                

8 

( 

7        

t              

9 

10              

U        

'..'*" 

20 

12 ■. 

20 

13      

20 

M 

20 

IJ    

22 

10 

Z7 
27 
27 
27 
27 

27 
27 
27 
27 

36" 

49 

82 
S3 
54 
65 

82 

49 
67 
87 
48 
36 
27 

26 

17         

26 

Ig 

26 

19               

28 

20 

30 

21 

30 

J2      

28 

23 

25 

2t 

25 

25 

28 

20 

26 

27          

26 

28 

26 

29 

40 

30 ' 

O 

n..:...........:....\.:...... 

25 

Nor.— Dlacbarge  estimated  on  aceonnt  of  loe:  Not.  9-16,  28  second-feet-  Nov.  25-30,  30  second-feet 
Dec.  1^  48  second-feet;  Dec.  15-18,  35  second-feet.  Stream  dry  June  18-24.  Diacharge  estimated  on 
aecomit  of  backwater:  Jane  25,  2  second-feet;  June  26  to  July  23,  4  sncond-feet:  July  24-31,  60  second-leet; 
and  Aug.  I-IO,  110  second-feet.  DischarKe  Interpolated  Not.  23,  Dec.  7,  9, 11, 13,  23,  25,  30,  Jan.  14, 17, 19, 
21, 34. 27,  Feb.  2,  Apr.  34,  26,  28, 29,  May  1, 2,  4,  6,  8, 10,  aM  12. 

JfoiUAfy  di$eharge  of  East  Fork  of  Sevier  River  above  Otter  Creek,  near  Coyoto,  Utah, 
for  the  year  ending  Sept.  SO,  1916. 


Month. 


Disdiarge  In  seoond-lcet. 


Maximum.   Minimum.      Mean. 


Run-off 
(total  In 
acn^eet). 


Novambcr. 

December.. 

Janoary — 

Febrnaiy.. 

Manta.. 

An 


Sg!-. 


Jone. 

July.... 

Aofott.. 


34 

S7 
77 
104 
210 
243 
298 
26 


28.1 
44.7 
49.2 
28.8 
50.7 

135 

124 
8.3 
15.9 
53.5 


1,870 
2,780 
8,030 
1,630 
3,670 
8,030 
7,620 
490 
980 
3,290 


The  period. 


33, ICO 


M927*— 19— Wflp440 0 
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SURFACE   WATER   SUPPLY,   1016,  PART  X. 


EAST  FOKK  OF  SEVIEa  BIVER  RZAS  XnraSTOH,  UTAH. 

Location.— In  SW.  }  sec.  13,  T.  30  S.,  R.  3  W.,  about  a  mile  below  highway  bridge 

and  2  miles  east  of  Kingston,  Piute  County. 
Drainaob  area. — 1,260  square  miles  (measured  on  topographic  maps). 
Records  available. — April  29,  1914,  to  September  30,  1916.    Records  obtained 

about  li  miles  above  Bockyford  bridge,  in  the  SW.  J  sec.  16,  T.  30  S.,  R.  2i  W., 

March  27,  1913,  to  April  28,  1914;  also  at  gage  three-fourths  of  a  mile  north  of 

Kingston,  in  the  NE.  J  sec.  10,  T.  30  S.,  R.  3  W.,  May  11  to  September  20, 1912. 
Gaoe. — Stevens  continuous  water-stage  recorder  on  right  bank,  1  mile  below  highway 

bridge,  April  24, 1914,  to  September  30, 1916;  vertical  staff  1 J  miles  above  bridge 

March  27,  1913,  to  April  28,  1914. 
DiscBAROE  MEASUREMENTS. — ^Made  from  cable,  highway  bridge,  or  by  wading. 
Channel  and  control. — Stream  bed  is  composed  of  gravel;  shifts  during  floods. 

One  channel  at  medium  and  low  stages.    Right  bank  is  overflowed  in  high  water. 
EzTREMBS  OF  DISCHARGE. — Maximum  stage  during  year,  from  water-stage  recorder, 

4.40  feet  at  3  p.  m.  August  1  (discharge,  660  second-feet);  minimuni  stage,  2.23 

feet  at  7  p.  m.  September  19  (discharge,  16  second-feet). 
1913-1916:  Maximum  stage  recorded,  4.40  feet  August  1,  1916  (discharge,  660 

second-feet);  minimum  stage,  1.00  foot  September  19,  20,  and  21, 1913 (discharge, 

8  second-feet). 
Ice. — Stage-discharge  relation  seriously  affected  by  ice. 
Diversions. — Present  station  above  all  diversions  in  vicinity  of  Kingston;  original 

site  below  all  diversions. 
Regulation. — Flow  affected  by  operation  of  gates  in  the  Otter  Creek  reservoir  dam 

8  miles  above. 
Accuracy. — Stage-discharge  relation  permanent  until  July  28,  when  a  sudden  rise 

scoured  out  the  control ;  affected  by  ice  during  December,  January,  and  February. 

Rating  curve  used  October  1  to  July  28  well  defined;  parallel  curves  used  for 

rest  of  year.    Operation  of  water-stage  recorder  satisfactory  throughout  year. 

Daily  dischatge  ascertained  by  applying  to  rating  table  the  mean  daily  gag« 

height  determined  by  inspecting  recorder  graph,  except  for  periods  of  ehift, 

for  which  shifting-control  method  was  used  and  for  period  of  ice  effect.    Reconls 

good. 

Discharge  meaturemtiUi  of  Eatt  Fork  of  Sevier  River  near  Kingston,  Utah,  during  the 

year  ending  Sept.  SO,  1916. 


DaU. 

Made  by— 

height. 

Dis- 
charge. 

Date. 

Madeby- 

^ 

Oii- 
ctep. 

Oct    28 

J.  J.  Sanford 

Feet. 
2.80 
Z86 
2.70 
2.58 
3.22 
3..% 
182 
3.84 
3.04 

Sec^f,. 

56 

18.9 

28.5 
146 
206 
316 
325 

72 

June  3 
27 

July  12 
28 

Aug.    8 

10 

.     21 

Sept.  13 

J.  J.  Sanloitl 

nn. 

X.8S 
S.73 
3.M 

4.  as 

4.06 
X40 
2. 38 

2.a 

aec^ 

Dec.    5 

A.  B.  Purtoti 

do 

do 

SH 

Jan     27" 

J.  J.  SanJord 

do 

3S 

Feb.  28 

do 

do 

do 

do 

do 

Mi 

Mar.  30 

Apr.  20 

May    2 

12 

do 

Sanlord  and  Jacob 

J  J.Saoford 

m 

119 

do 

X.t 

20 

..do 

o  Frozen  over  at  gage  and  o(mtrol. 
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Daily  discharge,  in  second-feet,  of  East  Forh  o/Serifr  Hirer  near  Kingston,  Utah,  for  the 

year  ending  Se})t.  30,  1916. 


Day. 

OH. 

Nov. 

Dec. 

Feb. 

-Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1            

25 
23 
23 
26 
26 

25 
25 
26 
28 
25 

23 
»1 
33 
33 
33 

31 
22 
22 
21 
22 

21 
21 
21 
23 
22 

52 
53 
49 
49 

49 
49 

49 
29 
2« 
2-t 
23 

23 
25 
27 
27 
28 

28 
27 
27 
35 
39 

29 
28 
28 
27 
27 

29 
29 
31 
29 
20 

25 
26 
25 
3,5 
60 

59 
49 
29 

30 
5S 

5S 
5.5 
33 
30 
2S 

'29 
29 

28 
28 
28 

24 

41 
40 
33 
31 
31 

33 
35 
35 
35 
36 

32 
29 
29 
28 
27 

27 
29 
30 
28 

27 
26 
25 
28 
41 

41 
32 
29 
29 
3.5 

33 
30 
36 
60 
33 

29 
33 
44 
47 
55 

70 
105 
130 
170 
i32 

120 
125 
140 
148 
135 
120 

120 
112 
115 
122 
122 

112 
10! 
99 

105 
108 

108 
1.52 
130 
130 
135 

US 
170 
218 
2:in 
2i5 

>97 
200 
215 
2.11 

2>S 

294 

3:)2 
370 
405 
405 

3-« 
327 
31.'! 
299 
299 
308 
327 
35,1 
3.5.5 
3^16 

311 
322 

282 
l.SO 
138 

99 
80 
73 
72 
76 

73 

68 
66 
62 
61 

5S 
56 
53 
53 
53 
53 

52 
SI 
5i 
49 
49 

49 
4S 
48 
48 
46 

46 
45 
43 
43 
40 

38 
38 
38 
108 
128 

130 
1,10 
1,12 
135 
246 

271 
275 
299 
308 
313 

317 
317 
317 
317 
317 

317 
317 
317 
322 
327 

327 
327 
327 
327 
327 
336 
327 
317 
317 
317 

317 
317 
317 
317 
322 

»)1 

385 
445 
453 
441 
430 

427 
435 

440 
440 
450 

4,50 
507 
468 
277 
209 
1.81 
163 
151 
1,54 
154 

1.54 
151 
125 
42 
27 

27 
27 
26 
25 
24 

23 

as 

27 
28 
28 
26 

26 

2  

25 

3..  ..      

25 

4 

25 

5    

23 

6 

23 

7         

22 

8 

22 

9 

24 

10 

22 

jl   

22 

12 

13   

22 
21 

ti 

20 

15 

19 

16 

18 

17 

18 

17 

19 

17 

2) 

26 

21 

193 

219 

23 

219 

245 

25 

249 

26 

257 

253 

M 

253 

253 

M 

253 

Note.— Piscliargc  intorpolatcd  because  of  Vtrokcn  c.^po-hcitjht  rword,  Ann.  2-5,  19,  nnd  20.  PtaRe-dis- 
charpe  relation  affected  by  ice  Dec.  17  to  Feb.  10.  Discharjje  estimated  as  follows;  Dec.  17-31,  22  second-feet; 
J.an.  l-:il,  -Ji  .lecoml-fee.t;  Feb.  l-,'i,  30  second-feet;  Feb.  6-10,  4i). second-feel. 

Monthly  discharge  of  East  Forh  of  Sevier  River  near  Kingston,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Uonth. 


October 

Novemlx^r.. 
December.. 
January — 
Febru.iry... 

March 

April 

May 

June 

July 

August 

September. 


The  year. 


DischarKe  in  secoQd-foct. 


Maximiun,    Minimum.      Mean 


41 

170 
405 
3.S5 
313 
4.53 
507 
257 


25 
99 
53 
38 
317 
23 
17 


30.1 
29.4 
29.6 
20.0 
33.1 
67.9 

1,89 

181 

110 

3;i9 

181 
96,3 


109.5 


Uun-ofT 
total  (in 
acrc-fect). 


1,850 
1,7,50 
1,820 
1,230 
1,900 
4,  ISO 
11,200 
11,100 
6,550 

20,  m) 
ii,:joo 

6,730 
79,400 


COTOTO  CAHAL  ITZAB  COTOTO,  tTTAH. 

Location. — About  half  a  mile  west  of  Riddle  ranch  house,  half  a  mile  south  of  mouth 
of  Antimony  Creek,  and  about  3  miles  south  of  Coyoto,  Garfield  County. 

Records  available. — July  30  to  September  30,  1916. 

Gage. — Vertical  staff  on  left  bank;  read  by  Douglas  Riddle. 

Discharge  measurements. — Made  from  footbridge. 

Channel  and  control. — Earth  channel;  fairly  permanent. 

Diversions. — None  above  gage. 

Regulation.— Flow  controlled  by  headgates. 

AccuBACY.^ — Stage-discharge  relation  permanent  during  season.  Rating  curve  not 
fully  developed.  Staff  gage  read  once  each  day.  Daily  discharge  ascertained 
by  applying  daily  gage  height  to  rating  table.    Records  poor. 
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Discharge  measurements  of  Coyoto  canal  near  Coyoto,    Utah,  during  the  year  ending 

Sept.  SO,  1916.  ^ 

(Uade  by  J.  I.  Sanford.] ' 


Date. 

Gage 
height. 

Dis- 
charge. 

July  30 

Ftet. 
5.30 

4.9- 
5.01 

8ec..fl. 
16.8 

Aug.  21 

lai 

Sept.  14 

8.8 

Daily  discharge,  in  second-feet,  of  Coyoto  canal  near  Coyoto,   Utah,  for  the  year  ending 

Sept.  30,  1916. 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

S«pt. 

1 

17 
19 
29 
26 
24 

19 

1 
0 
0 
0 

13 
13 
10 

8 
8 

8 
8 
8 
10 
10 

11 

0 
0 
0 
0 
0 

8 
8 
10 
10 
8 

10 
10 
10 
10 
10 

10 
8 
8 
8 
8 

21 

M 
1« 
M 
U 
8 

10 

to 

M 
18 
17 
16 

2 

12 

22 

3.. 

13 

23 

4 

14 

24 

S.. 

15 

25 

6 

16 

26 

7 

17 

27 

8 

18 

28 

9 

19..  .  .         .! 

»"":::::::;::::: 

10 

2o:::::::::::.i:::::: 

30 

17 
17 

31 

Monthly  discharge  of  Coyoto  canal  near  Coyoto,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


RuD-off 
(total  in 
•cre-fa«t). 


August 

Sept«inber. 


OTTEK  CKEEK  ABOTS  KESEKVOIB,  ITEAK  COTOTO,  UTAE. 

Location.— In  sec.  25,  T.  29  S.,  R.  2  W.,  three-quarters  of  a  mile  above  Ott€r  Creek 
reservoir  and  10  miles  north  of  Coyoto,  Garfield  County. 

Drainage  area. — Not  measured. 

Records  available. — January  17  to  AugTist  10, 1915;  October  1, 1915,  to  September 
30,  1916. 

Gaoe. — Vertical  stafi  on  right  bank;  read  by  Nelo  Biindley. 

Discharge  measurements.— Made  by  wading  near  gage. 

Channel  and  control. — Bed  of  stream  composed  of  sand  and  gravel.  One  channel 
at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.08  feet  at  8  a.  m. 
March  12  (discharge,  87  second-feet) ;  minimum  stage  recorded,  —0.17  foot  August 
10  to  September  8  (discharge,  0.6  second-foot). 
1915-1916:  Maximum  stage  recorded  March  12,  1916;  no  flow  August  10,  1915. 

Ice. — Stage-discbarge  relation  affected  by  ice. 

Diversions. — Canals  taken  out  for  irrigation  upstream. 

Regulation  . — One  reservoir  storing  water  for  irrigation  upstream ;  capacity  unknown. 

Accuracy. — Stage-discharge  relation  changed  during  winter,  permanent  thereafter. 
Rating  curve  for  spring  and  summer  period  well  defined  below  50  second-feet; 
for  period  October  to  December,  a  parallel  curve  through  measurement  made 
December  6.  Staff  gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  mean  daily  gage  height  to  rating  table.    Records  good. 
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DixAarge  meaturementa  of  Otter  Creek  above  reservoir,  near  Coyoto,   Utah,  during  the 

year  ending  Sept.  SO,  1916. 


Date. 

Made  by— 

Oaire 
height. 

Dis- 
charge. 

Date. 

Hade  by- 

he^t. 

Dis- 
charge. 

Dee     S 

A.  B.  Purton         ..  ,. 

.Wsrt. 
1.68 

a  2. 48 
2.45 
1.86 
L14 

8te.-ft. 
27.2 
6.3 
49.0 
33.2 
20.9 

May     2 
June    3 
July  30 
Sept.  15 

J.T.Sanfoid 

Fttt. 
I.K 
-.12 
-.16 
-F.22 

30.00 

Jan.  28 

J.  J.  San  ford 

do 

do 

do 

.83 

Feb.  39 
Uar.  31 
.4pr.  21 

do 

do 

do 

.96 
4.3 

a  Stage-discharge  relation  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Otter  Creek  above  reservoir,  near  Coyoto,  Utah,  for  the 
year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

5 

4 

13 

11 
12 
12 
11 
11 

12 
28 
29 
25 
23 

22 

21 
23 
20 
56 

53 
33 
£2 
24 
26 

27 
27 
30 
30 
34 

20 
18 
11 
44 
28 

23 
24 
27 
24 
26 

28 
32 
24 
31 
24 

27 
26 
23 
23 
26 

£3 
65 
61 
53 
64 

66 

6S 
69 
71 
83 

90 
92 
90 
83 
84 

82 
77 
73 
64 
60 

63 
66 
74 
72 
71 

67 
64 
62 
47 
38 
32 

33 
44 
43 
44 

42 

40 
39 
38 
36 
36 

36 
36 
38 
34 
34 

22 
23 
20 
19 
18 

18 
14 
11 
11 
14 

14 
18 
18 
36 
38 

30 
40 
36 
30 
37 

40 
46 
60 
68 
56 

57 
56 
45 
39 
30 

27 
30 
28 
27 
31 

18 
13 
13 
13 
11 

7 
5 
6 
5 

4 
4 

S 

1 
1 
1 
0.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
..9 

.9 
.9 
.9 
.9 
.9 

a7 

,7 

0.6 

0.6 

2            

3 

4                

g 

( 

7            

S   

9. 

10. 

11    

12. 

13         

14       

15 

1( 

17         

18 

52 
44 
47 

54 

54. 
52 
15 

58 

^ 
54 
52 

19 

20 

21       

22 

23 

24 

2 

25. 

3 

2«. 

2 

27     

2 

28. 

2 

29    

2 

30         

2 

31 

Note. — Discharge  estimated  because  of  ice:  Dec.  16-31,  25  second-feet;  Jan.  1-10, 15  seoond-feet;  11-20, 
I0seoond-(eet;21-31,6geoond-leet;  Feb.  1-17, 30secand-feet. 


Monthly  discharge  of  Otter  Creek  above  reservoir,  near  Coyoto,  Utah,  for  the  year  ending 

Sept  SO,  1916. 


Ifontli. 


October..., 
November 
Deoember. 
January. . . 
February. 

March 

Apn). 


Mean  dis- 

Run-off 

cbarge  in 
seoond-feet. 

(total m 

acre-feet). 

5.6 

343 

36.0 

1,560 

25.4 

1,560 

ia2 

627 

39.5 

3,270 

66.5 

4,090 

28.8 

1,710 

Month. 


M«y 

June. 

July 

August 

September.. 


The  year. 


Mean  dis- 
charge in 
seoona-fNt. 


29.3 

1.0 

.6 

3.1 

4.3 


Ban-Off 

(total  in 

Mre-fMt). 


1,800 

68 

40 

131 

354 


14,400 
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OTTEK  CKEEK  ITEAS  COYOTO,  T7TAH. 

Location.— In  W.  }  sec.  28,  T.  30  S.,  R.  2  W.,  just  below  outlet  of  Otter  Creels  reser- 
voir, 5  miles  northwest  of  Coyoto,  Garfield  County,  and  about  12  miles  east  of 
Kingston,  Kute  County. 

Dkainaob  area. — Indeterminate;  400  square  miles  of  Otter  Creek  basin  tributary 
to  reservoir,  which  receives  also  water  from  East  Fork  of  Sevier  River. 

Records  available. — June  21,  1913,  to  September  30,  191G;  irrigation  seasons  only. 

Gage. — Stevens  water-stage  recorder  on  left  bank,  with  outside  ataS  gage. 

DiscHAROB  measurements. — Made  by  wading  juat  below  gage. 

Channel  AND  CONTROL. — Bed  composed  of  gravel.  One  channel  at  all  stages.  Brood- 
crested  concrete  weir  just  below  gage  serves  as  permanent  control. 

Extremes  of  disciiaroe. — Maximum  stage  during  year,  from  water-stage  recorder, 
2.41  feet  July  12,  13,  20,  23;,  and  24  (discharge,  328  second-feet);  outlet  gate* 
closed  during  nonirrigation  season  and  a  flow  of  between  1  and  2  second-feet  is 
maintained  by  seepage. 

1913-1916:  Maximum  stage  recorded,  2.67  feet  at  3  a.  m.  July  4,  1914  (discharge, 
393  second-feet) ;  minimum  flow  1  or  2  second-feet  seepage  when  gates  at  dam 
are  closed. 

Winter  flow. — Gates  of  reservoir  usually  closed.     See  preceding  paragraph. 

Diversions. — Some  diversions  for  irrigation  above  reservoir. 

Regulation. — Flow  past  station  controlled  by  operation  of  outlet  gates  of  reservoir. 

AccuRACT. — Stage-discharge  relation  permanent.  Rating  curve  very  well  defined 
below  400  second-feet.  Operation  of  water-stage  recorder  satisfactory.  Daily 
discharge  ascertained  by  appl>'ing  to  rating  table  the  mean  daily  gage  height 
obtained  by  inspecting  recorder  graph.    Records  excellent. 

Discharge  measurements  of  Otter  Creek  near  Coyoto,    Utah,  during  the  year  ending 

Sept.  30,  1916. 


Date. 

Made  by— 

hci^. 

Pis- 
rhaiie. 

Dee.    6 

A.  B.  Purton. 

Feet. 
0.24 
2.10 
2.41 

Sec.-/l. 

},T.  »«nfor<l 

July  U 

da 

* 

a  Estimated. 


Daily  discharge,  in  second-feet,  of  Otter  Creek  near  Coyoto,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

11 
13 
12 
12 

12 

12 
12 
12 
12 
14 

15 
IS 
15 
14 
12 

316' 
313 
313 
313 
311 

313 
318 
318 
318 
31B 

324 
328 
328 
328 
326 

318 
316 
3IG 
318 
270 

192 

152 
152 
150 
150 

150 
1.S0 
150 
1.S4 
ISti 

6 
6 
C 
6 
6 

6 
6 
0 
5 
S 

4 
4 
4 
5 
4 

10 

IS 

15 
39 
115 

lis 

119 
121 
119 
172 
270 

206 
282 
322 
318 
316 

324 

322 
322 
32t 
32S 

326 
32G 
328 
328 
326 

326 
324 
322 
322 
322 
320 

1S6 

157 
G4 
21 
IS 

9 

8 
7 
6 
6 

6 
6 
6 
6 
6 
6 

2 

17 

4 

3 

18 

4 

19 

12 

SO 

2M 

2l4 

5 

JO 

6 

21 

7 

23 

L:::.::::::: 

2! 

9 

24 

242 

10 

25 

11 

26 

11 
11 
11 
11 
10 
10 

2i6 

12 

27 

244 

13 

2S 

14 

29    .. 

243 

15 

30 

244 

31 

NoTK.— Besarvoir  gates  opened  Kay  36.    During  winter  period  gates  are  ckwed,  but  a  seepage  llovot 
about  2  second-feet  passes  the  station. 
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Monthly  discharge  of  Otter  Crteh  near  Coyoto,  Utah,  for  the  year  ending  Sept.  30,  1916. 


Uonth. 


May. 
Jane. 
July. 


Discharge  Run-off 
in  second-  (total  in 
teet(mean).    acre-feel). 


3.7 
B3.3 
322 


226  ' 

5,5.'iO  I 
19,800 


Month. 


August 

September.. 


Discliar»! 
in  socond- 
fcct  (mean), 


115 

85.9 


Run-Off 

(total  in 

acre-feet). 


7,070 
5,110 


OTTER  CSXEK  RSSERVOIIt  FEEDER  CANAI.  AT  HEAD,  REAR  COYOTO,  UTAH. 

Loc.\TioN. — In  NW.  }  sec.  15,  T.  31  S.,  R.  2  W.,  just  below  passage  of  unnamed  wash 
over  canal  and  about  half  a  mile  southwest  of  schoolhouse  at  Coyoto,  Garfield 
County. 

REcottDS  AVAiLABLB. — December  8,  1914,  to  July  28,  1915,  and  August  1,  to  Sep- 
tember 30,  1916. 

Gage. — ^Vertical  staff  on  right  bank  fastened  to  old  bridge  abutment  August  1  to 
September  30,  1916.  Original  gage  used  December  8,  1914,  to  July  28,  1915, 
vertical  staff  fastmied  to  left  abutment  of  same  bridge.    Gage  reader,  Mazle  King. 

DiscHABGE  HEA8UBEHENT8. — ^Made  by  Wading  or  from  plank  across  flume. 

Channel  and  conteol. — One  channel  at  all  stages.  Control  practically  permanent; 
affected  slightly  by  moas  growth  in  summer. 

Extremes  op  discharge,  1914-15,  1916:  Maximum  stage  recorded,  3.4  feet.  May  8, 
1915  (discharge,  225  aecond-feet).    Minimum  stage,  canal  dry,  April  12-23,  1915. 

Ice. — None. 

Diversions. — None  above  station. 

Regulation. — Flow  in  canal  regulated  by  head  gates. 

AccuKACT. — Stage-discharge  relation  not  permanent.  Several  fairly  well  defined 
rating  curves  used  for  1915;  for  1916  fairly  well  defined  curs-e  developed  from 
one  measurement  made  during  period  of  records  and  several  made  during  climatic 
year  1917.  Gage  read  to  hundredths  once  daily.  Daily  discharge  ascertained 
by  applying  daily  gage  height  direct  to  rating  table  and  by  shifting-control 
methods.     Records  fair. 

Canal  diverts  water  from  East  Fork  of  Sevier  River  in  SW.  {  sec.  15,  T.  31  S.,  R. 
2  W.,  for  storage  in  Otter  Creek  reservoir. 

Discharge  meaturementa  of  Otter  Creek  reservoir  feeder  canal  at  head,  near  Coyoto,  Utah, 
during  the  years  ending  Sept.  30,  1915  and  1916. 


[Made  by  J 

J.  Sonford.] 

Date. 

Qace 
belght. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

hrt^. 

Dis- 
charge. 

1914. 
Dee.  8 

Feel. 
1.85 

1.88 
1.80 
2.90 

Scc./l. 
5S 

64 
55 
1S9 

1915. 
May  16     

Feet. 
3.20 
3.02 
1.88 
1.59 
1.64 

Sec.-ft. 
184 
151 
50 
26 
28 

1916. 
July  30 

Feel. 
2.44 
2.26 
2.05 

Sec.-ft. 
82 

June   1 

Aug.  21 

60 

191S. 

18 

Sept. 14 

43 

Jan.  17 

Julv  3.     ... 

llar.12 

■  23 

Apr.27 
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Daily  diichartje,  in  seeond-feet,  of  Olter  Creek  Tetervoir  feeder  carval  at  head,  near  Coyoto, 
Utah,  for.the  years  ending  Sept.  SO,  1915  and  1916. 


Day. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

1914-15. 
1        

55 
55 
60 
55 
55 

55 
55 
£5 
55 
55 

60 
60 
60 
60 
64 

64 
64 
64 
64 

68 

68 
68 
68 
68 
64 

64 
60 
64 
64 

68 
64 

55 
60 
60 
60 
65 

55 

60 
64 
64 
60 

60 
60 

60 
60 
60 

60 
64 
64 
64 
64 

64 

64 
6S 
71 
68 

68 
68 
66 

68 
68 

68 
64 
64 

64 
60 
55 
55 
60 

55 
55 

65 
60 
60 

60 
64 
64 
64 
64 

64 
64 
68 
68 
68 

73 
73 
68 
73 
73 
73 

73 
78 
93 
114 
114 

120 
125 
136 
134 
147 

147 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

.  164 

169 

174 
174 
191 
180 
174 

174 
180 
180 
186 
191 

202 
202 
225 
210 
.190 

185 
196 
186 
185 
185 

190 
185 
185 
185 
190 

190 
185 
186 
174 
185 

175 
170 
166 
150 
150 
ISO 

148 
140 
131 
128 
124 

120 

lis 

108 
100 
95 

90 
85 
80 
80 
60 

51 
42 
41 
34 
34 

34 
34 
34 
34 
34 

34 
34 
34 
34 

34 

34 

2 

26 

3 

26 

4 .• 

30 

5 

30 

6 

30 

7 

30 

8 

54 
54 
54 

49 
49 
44 
40 
40 

40 
36 
36 
32 
38 

42 
43 
61 
44 
44 

48 
49 
64 
60 
60 
60 

26 

9  

26 

10 

26 

11 

26 

12 

26 

13 

26 

21 

J5        

21 

16 

23 

17 

23 

18 

19 

18 

18 

18 

22 

18 

18 

24 

18 

18 

28   

18 

27 

29 

18 
30 

31                .    

Day. 

Oct. 

Nov. 

Aug. 

Sept. 

Day. 

Oct. 

Nov. 

Aug. 

Sept. 

1915-16. 
1 

34 
34 
34 
34 
34 

34 
34 
34 
34 
34 

34 
34 
34 
34 
34 

34 
31 

22 

48 
90 
175 
90 

48 

215 
41 
66 

120 
77 

120 
120 
104 
137 
104 

48 

48 
57 
57 
48 

48 
57 
77 
104 
44 

44 
44 
44 
44 
44 

1915-16. 
16 

34 
34 
41 
41 
41 

41 
41 
41 
41 

0 

0 
0 
0 
0 
0 
0 

90 
77 
66 
66 
66 

66 
66 
66 

77 
77 

77 
66 

66 
77 
66 
48 

44 

2      .  .  .. 

17 

44 

3 

18 

44 

4 

19 

44 

S 

20 

44 

6 

21 

44 

7.     

22 

44 

8 

23 

34 

9 

24 

J4 

10        .  . 

25 

34 

11    

26 

34 

12 

27 

34 

13 

28 

41 

14 

29 

57 

15 

30 

77 

31 
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MonOdy  diteharge  of  Otter  Creek  reservoir  feeder  canal  at  head,  near  Coyoto,  Utah,  for  the 
years  ending  Sept.  SO,  1915  and  1916. 


Ifonth. 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean, 


Run^off 
(total  in 

acre-Ieot). 


December  8-31. 

January 

February 

March 

April 

May 

June 

July  1-28. 


1«14-1& 


60 
68 
71 
73 

191 

22i: 
148 
34 


The  period. 


October 

November  1-11. 

August 

September 


191S-16. 


32 
55 
55 
55 

0 
ISO 
34 
18 


46.7 
61.4 
62.4 
04.3 
83.6 
184 
71.5 
23.6 


2,220 
3,780 
3,470 
3,990 
4,970 
11,300 
4,250 
1,310 


35,250 


1,720 
829 

5,300 
2,900 


OTTEK  CBXXK  BXSXKVOIH  FEESXK  CABAI.  AT  KOTJTH,  BZAB  OOTOTO,  TTTAS. 

Location. — In  sec.  22,  T.  30  S.,  R.  2  W.,  just  above  point  where  canal  dischargee 
into  reservoir,  about  4  miles  north  of  Coyoto,  Garfield  County. 

Records  available. — July  29  to  August  16,  I9I5,  and  November  12,  1915,  to  Sep- 
tember 30, 1916. 

Gage.— ^Vertical  staff  fastened  to  left  side  of  rating  flume;  read  by  Delbert  Moore. 

DiscHABOB  MEASUREMENTS. — ^Made  from  plank  across  flume. 

Channel  and  control. — Artificial  earth  channel;  rating  flume  forms  a  permanent 
control. 

Extremes  of  discharge,  1915-16. — Maximum  stage  recorded,  2.9  feet,  March  23 
and  24,  1916  (discharge,  219  second-feet);  canal  dry  for  short  periods  in  October, 
November,  and  December,  1915 

Ice. — None. 

Diversions. — Some  water  diverted  from  this  canal  in  vicinity  of  Coyoto  for  irrigation. 

Regulation. — Flow  in  canal  regulated  by  head  gates. 

Accuracy. — Stage-discharge  relation  not  permanent;  changed  in  March  and  again  in 
August,  1916;  slight  changes  at  various  times  due  to  collection  of  debris  in  flume. 
Standard  rating  curve  well  defined.  Gage  read  each  day  to  tenths.  Daily  dis- 
charge ascertained  by  applying  daily  gage  height  direct  to  rating  table,  and  by 
shifting-control  method.    Records  fair. 

This  canal  diverts  water  from  East  Fork  of  Sevier  River,  in  SW.  J  sec.  15,  T.  31  S., 
R.  2  W.,  near  Coyoto,  for  storage  in  Otter  Creek  reservoir. 

Discharge  measurement*  of  Otter  Creek  reservoir  feeder  canal  at  mouth,  near  Coyoto,  Utah, 
during  the  years  ending  Sept.  SO,  1915  and  1916. 


DMe. 

Made  by- 

Gage 
height. 

Dis- 
charge. 

Date. 

Made  by— 

Oase 
height. 

Dis- 
charge. 

1915 
July  29 
Dec    6 

J.J.San  ford 

1.12 
.89 

1.40 
1.48 
2.20 
2.25 

*1S«5 
7.4 

48 

58 
124 
137 

1916. 
May    3 
May  20 
June    2 

27 
July  12 

30 
Aug.  21 
Sept.  14 

J.  J.  Sanibrd 

reet. 
1.84 
2.30 
1.60 
.80 
1.14 
1.72 
1.54 
1.42 

Sec.^ 

do 

do 

do 

do 

do 

do.-. 

do 

141 

1018. 
Jan    28 

J.  J.Sanford 

60 
S.4 
19.1 

Feb.  28 
Mar.  SI 
Apr.  20 

do 

do 

do 

71 
55 

38 
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Daily  diteharge,  in  second-feet,  of  Otter  Creek  reservoir  feeier  canal  at  mouth,  near  Ccyoto, 
Utah,  far  the  years  ending  Sept.  30, 1915  and  1916. 


Day. 

Inly. 

Aug. 

Day. 

July. 

Aug. 

Day. 

July. 

Aug. 

MIS. 
1 

23 
22 
22 
22 
22 

23 
25 
25 
20 
14 

11 
12 
13 
14 
IS 

It 
17 
18 
19 
20 

1915 

14 
12 
12 
12 
14 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 

1915. 

2   

3 

4   

S 

6 

7  

g   

g   

31 
23 
33 

10 

Day. 

Nov. 

Dw. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1915-16. 
1   

0 
0 
0 
0 
0 

8 

8 

38 

38 

39 

39 
39 
39 
3S 
33 

■  22 
13 
13 

sa 
« 

32 
41 
41 
42 

33 

37 

4a 

42 
43 
43 

43 
43 
38 
35 
44 

44 
44 

44 

45 
40 

36 
36 
40 
36 
36 

46 
48 
46 
47 
47 

47 
47 
47 

48 

48 

48 

4g 
48 
48 

48 

48 

48 
48 
48 
48 
48 

4S 
92 
80 

lot 

86 

90 
-69 
48 

a 

48 

52 
62 
64 

4S 
48 

53 
58 
64 
M 
69 

64 
64 
«4 
69 

74 
80 
81 
52 
51 

56 
65 
60 
66 
76 

74 
88 
97 
97 
108 

108 
111 
112 
182 
130 

116 
116 
219 
219 

78 

67 
88 
100 
124 
ISO 
1S6 

163 
148 
148 
143 
ISO 

150 
156 
164 
158 
145 

138 
139 
14« 
139 
165 

167 
154 
154 
154 
156 

162 
167 
160 
159 
159 

151 

145 
137 
130 
98 

92 

86 
86 
74 
74 

86 

nr 

160 
163 
202 

303 
310 

aio 

152 
139 

139 
141 
141 
134 
136 

104 

74 
73 

72 
73 
69 
69 
69 
6a 

64 

68 
58 
5S 
53 

53 

48 
44 
48 
48 

38 
17 
14 
12 
10 

8 
8 
8 
8 
8 

« 
6 
« 
• 
« 

6 
S 
5 

5 
10 

10 
10 
10 
12 
14 

14 
17 
17 
17 
17 

20 
30 
30 
23 

38 

38 
38 
38 
38 
43 

43 

43 

48 
4S 
S3 

58 
69 
110 
110 
118 
139 

92 
80 
69 
80 
104 

207 
155 
129 
129 
129 

122 

116 
104 
9^ 
92 

80 
69 
64 

58 
58 

S3 
SO 
48 
48 
48 

38 
38 
43 
194 
104 
38 

38 

a 

3$ 

3...    

38 

4 

36 

6 

35 

6 

33 

7 

30 

g 

30 

S 

34 

10 

u 

n 

34 

12 

48 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
34 

38 
38 
0 
0 
0 

38 

13 

u 

39 

15 

16 

3* 

17 

Ig 

36 

19 

36 

20 

3S 

21 

34 

22 

U 
34 

23 

at 

34 

25 

u 

28 

33 

27 

32 

29 

S. ....:.......:....::: 

30 

30 

81 

Note.— No  gage  belgfat  record,  discharge  interpolated:  Dec.  14,  16;  Aug.  9,  II,  14,  16,  18,  and  22. 

Monthly  discharge  of  Otter  Creeh  reservoir  f elder  canal  at  mouth,  near  Coyoto,  Utah,  for 
the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  tn  seooniMM. 


Maxirium.   Minimum.      Mean. 


(total  la 
acr»4Mt). 


November  13-30 

December 

January 

February 

March 

April 

June '. 

July 

August 

September ^ 


48 
43 
48 
104 
319 
1C7 
210 
64 
129 
207 
38 


sxs 

28.3 
43.* 
6L4 

103 

M> 

115 
34.3 
4L3 

n.3 


1.W 

i.m 

3,109 

Urn 
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xurosToir  cavai.  at  kinostok.  utah. 

Location.— In  NE.  J  sec.  15,  T.  30  S.,  R.  3  W.,  300  feet  below  head  of  canal,  at  east 
edge  of  Kingaton,  Piute  County,  on  road  to  Coyoto. 

Records  AVArLABLE. — ^May  15,  1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gaob. — Stevens  water^stage  recorder,  with  inside  and  outside  staff  gages. 

Discharge  MEASnREUBNTs.— Made  by  wading  75  feet  above  gage. 

Channbi.  and  contsol. — Bed  composed  of  gravel.  Crest  of  combination  concrete 
weir  dividing  box  in  canal  just  below  gage  serves  as  control.  Stage  discharge 
relation  affected  at  times  during  1915  by  movement  of  the  dividing  blade; 
permanent  during  1916  season. 

Diversions. — ^Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 

AcciTRACY. — Stage-discharge  relation  changed  at  times  during  1915;  permanent  during 
1916  season.  Rating  curves  well  defined.  Operation  of  water-stage  recorder 
satisfoctory  throughout  each  season  except  for  short  periods  as  indicated  in  foot- 
note to  table  of  daily  discharge.  Daily  discharge  ascertained  by  shifting-control 
method  and  by  applying  to  rating  table  the  mean  daily  gage  height  determined 
by  inspecting  recorder  graph.    Records  for  1915  good;  for  1916,  excellent. 

Canal  diverts  water  from  left  bank  of  East  Fork  of  Sevier  River  in  the  N  W.  ^  sec.  14, 
T.  30  S.,  R.  3  W.    Water  used  for  irrigation  near  Kingston. 

Dwehargt  meanurementt  of  Kingston  canal  at  KingtUm,   Utah,  during  the  yean  ending 

Sept.  30,  1915  and  1916. 


Date. 

Made  by— 

he^ 

Dla- 
diarga. 

Date. 

Made  by- 

he^U 

DIs- 
charge. 

1915. 

J.  J.  Bsnford 

Fta. 
LM 
l.«t 
1.20 

.82 
L38 
1.22 

.55 

41.4 

22.0 

3.7 

31.7 

25.1 

1.9 

1016. 
May     2 

12 
Jane  12 

27 
Auk.  10 
Sept.  13 

J.  J.  Sanford 

Fttt. 
1.38 
1.39 
1.27 
L38 
.98 
1.00 

'"is 

.    ..do 

do 

32.2 

Jme  IS 

do 

do 

SS.S 

July    3 

18 

Aug.  10 

25 

Sanford  and  Jonee 

Porter  and  Sanford.... 
J  J.  Sanford        

do 

S&7 

do 

do.. 

H5 

U.4 

Sanford  and  Jones 

Daily  di»d>arge,  in  teeond-feet,  of  Kingston  earutl  at  Kingston,  Utah,  for  the  years  ending 

Sept.  SO,  1915  and  1916. 


Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

1. 

1914. 

10 
9 
9 

10 

10 
9 
10 
10 

9... 

1914. 

10 
11 
11 
12 

12 

13, 

»l 

17... 

1914. 

14 

X  

10 

18 

U 

J.     

11 

19 

M 

4                  

12. 

20 

!• 

5.              

13 

( 

M 

7 

IS 

g 

18 
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Daily  ditcharge,  in  iemnd-feet.  of  Kingtton  canal  at  Kingtton,   Utah,  Jot  the  yean 
ending  Sept.  SO,  1913  and  1916 — Continued. 


Ivay. 


1915. 


2. 
3. 
4. 
i. 
S. 
7. 
8. 
9. 
10. 

II. 
12. 
13. 
14. 
1.5. 


Maj.  ^  June. 


37 
37 
35 


17 
21 

27  I  30 

28  '    9.8 


28  ' 
26 


5.5 
7.0 


25  :  12 

22  17 

22  23 

23  '  26 
22  I  28 
28  I  28 
32  28 
32  I  29 


JuJy. 


26 

14 
3.5 
3.5 

18 

31 
31 
31 
31 
32 

32 
21 
20 
25 
31 


.\ag.    Sept. 


Oct. 


Day. 


1915. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


May.  Jane 


July.  I  Aug. .  SepL 


25 
24 
19 
12 
16 

10 

9.7 
16 
17 

6.7 

2 
10 
15 
15 
11 
10 


3 

8 

8 

8 

7.6 
13 
17 


Day. 

.Vpr. 

May. 

June. 

July. 

.\ug. 

S<.pt.  ! 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1916. 
1 

34 
32 
33 
32 
32 

32 
18 
17 
34 
34 

34 
33 
32 
30 
24 

23 
24 

26 
23 
26 

29 
30 
32 
30 
30 

29 
28 
28 
27 
25 

27 

28 
26 
18 
17 

17 
19 
27 
30 
28 

24 
23 
23 
17 
3 

24 

16 
15 
16 
15 

20 
20 
IS 
16 
17 

21 
■  16 
1.5 
19 
22 

23 
24 

12 
5 
3 

4 
5 

7 
9 

"1 

13 

15 

16 

15 

16, 

1916. 
16 

14 

19 
20 
20 
19 

19 
19 
19 
20 
20 
22 
23 
30 
35 
35 

26 
24 
24 
24 
24 

24 
24 
24 
23 
22 

23 
24 
25 
26 
26 
28 

22 
22 
22 
22 
23 
24 
24 
25 
26 
26 

28 
32 
32 
30 
28 

1 
2 
7 
16 
24 
26 
26 
36 
23 
14 

15 
15 
19 
25 
24 
24 

22 
22 
20 
11 

6 

» 
1» 
16 
13 
10 

13 
15 
17 

18 
24 
23 

16 

2 

17... 

14 

3 

IS 

13 

19 

12 

20 

19 

21 

13 

22 

21 

23 

20 

24. 

20 

10 

25 

20 

11 

26.      .  . 

20 

12 

27 

19 

13 

6 
6 
10 

28 

17 

14 

29 

17 

15 

30.. 

17 

31 



Note.— 1915;  No  gage-height  record;  dLicharge  interpolated  May  18-19,  July  2;  estimated  Oct.  7-15,  20 
second-feet;  Oct.  16-23,  1  second-foot.  1916:  No  gage-height  record,  discbarge  interpolated.  May  2ft-29, 
Junel9-23,  Sept.  6-12. 

Monthly  discharge  of  Kingston  canal  at  Kingston,  Utah,  for  the  years  ending  Sept.  M, 

1915  and  1916. 


Month. 


1914. 
October  1-20... 

1915. 

May  2-31 

June , 

July 

August 

September 

October  1-23... 


Discharge 
in  second- 
feet  (mean). 


11.7 


Run-ofr 
(total  in 
acre- feet). 


463 


26.2 

\,nm 

23.5 

1,400 

22.4 

1.380 

16.1 

990 

14.4 

857 

12.9 

5.S7 

Month. 


DlscbarM 
inseoond- 
leet  (mean) 


1916. 
April  13-30.... 

May 

June 

July 

August 

September 


19.8 
37.1 
9S.S 
19.8 
17.1 
14.5 


RuD-crif 

(total  In 

scre-leet). 


712 
1,S» 
1,H0 
1,» 
1(HD 


CLEAS  CSEZK  AT  SEVIXa,  UTAH. 

Location.— In  SE.  \  sec.  32,  T.  25  S.,  R.  4  W.,  at  Sevier,  Sevier  County,  about  100 
yards  above  confluence  of  stream  with  Sevier  River.  Dry  Creek  enters  from  the 
right  about  2i  miles  above  and  Mill  Creek  about  8  miles  above  the  station. 

Drainage  area. — 150  square  miles  (measured  on  topographic  maps). 

Records  avaii^ble.— February  23, 1912,  to  September  30, 1916. 

Gage.— Stevens  continuous  water-stage  recorder  on  right  bank,  April  4,  1914,  to 
September  30, 1916;  vertical  staff  at  same  site  February  23,  1912,  to  April  3,  1914; 
both  gages  at  same  datum.  i 

Discharge  measurements.— Made  by  wading  or  from  log  bridge  just  above  gage. 
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Chankbii  akd  controi.. — Bed  composed  of  sand  and  gravel.  One  channel  at  all 
stages.  Concrete  cutoff  wall,  installed  just  below  gage  August  31, 1914,  serves  as 
permanent  control. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recorder. 
2.36  feet  at  5  a.  m.  May  9  (discharge,  153  second-feet);  minimum  stage,  0.76  foot 
at  noon  September  3  (discharge,  2.2  second-feet). 

1912-1916:  Maximum  stage  recorded,  3.15  feet  May  24,  1914  (dischai^e,  240 
second-feet);  stream  dry  August  26,  1913. 

IcK,. — Stage-dischaige  relation  not  affected  by  ice  except  occasionally  for  short  periods. 

DiVBRSiONS. — Cove  canal  diverts  about  three-quarters  of -a  mile  above  the  station. 

Reoulation. — None. 

AccuRACT. — Stage-discharge  relation  permanent;  not  affected  by  ice  during  year. 
Rating  curve  well  defined  between  zero  and  150  second-feet.  Operation  of  water- 
stage  recorder  satisfactory  except  for  two  short  periods  in  March  and  April.  Daily 
discharge  ascertained  by  applying  to  rating  table  the  mean  daily  gage  height 
obtained  by  inspecting  recorder  graph.    Records  excellent. 

Discharge  meagwreTnenU  of  Clear  Creek  at  Sevier,  Utah,  during  the  year  ending  Sept.  30, 

1916. 


Date. 

Made  by- 

Oaee 
hci^t. 

Dis- 
charge. 

Date. 

Made  by- 

be^^t. 

Dte. 
charge. 

Dec.    4 

Ftet. 
1.12 
1.13 
1.39 
1.48 
1.72 
2.20 
1.74 

*-Vf7 
16.4 
35.6 
44.8 
73 
128 
67 

June  5 
10 
22 

July  8 
21 

Aug.  15 

Sept  IS 

J.  J.  Sanford 

Fat. 
1.84 
Z14 
1.70 
1.57 
1.19 
1.06 
.82 

Sec^. 

Ian.    21 

}.}.  Banford 

do. 

do. 

do. 

do. 

do. 

do 

123 

Mar.  » 
25 

Apr.  » 
29 

Mar  » 

do. 

do. 

do. 

do. 

do. 

66 
SO 
20.1 
132 
3.4 

Daily  ditdiarge,  m  ttcand-fut,  of  Clear  Creek  at  Sevier,  Utah,  for  the  year  ending  Sept.  30, 

1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1      

7.2 
S.8 
6.4 
6.4 
6.8 

7.2 
7.6 
6.4 
3.9 
3.6 

3.6 
8.9 
3.9 
3.9 
5.1 

4.8 
4.2 
3.9 
3.9 
3.9 

3.6 
3.6 
3.6 
3.6 
5.4 

7.2 
8.4 

8.8 
9.2 
9.2 
&8 

7.2 
6.8 
7.6 
6.4 
5.1 

6.7 
7.6 
8.0 
7.2 
7.6 

5.4 
7.6 
10.0 
13.5 
11.5 

14.5 
13.0 
15.0 
16.8 
17.4 

17.4 
16.2 
16.2 
16.2 
11.5 

15.0 
18.0 
9.2 
14.0 
18.6 

14.0 
14.0 
IS.  6 
16.2 
18.2 

15.0 
14.0 
13.5 
14.0 
15.0 

15.0 
12.0 
15.6 
14.5 
15.0 

las 

8.8 
9.2 
9.2 
9.6 

11.5 
13.5 
16.8 
14.5 
12.5 

15.6 
10.5 
12.0 
13.5 
11.0 
13.0 

12.5 
16.0 
15.6 
15.6 
16.8 

16.9 
11.0 
16.2 
26.6 
17.4 

14.5 
10.0 
12.0 
15.6 
19.2 

21.0 
20.4 
25.9 
20.4 
18.0 

11.5 
13.5 
16.2 
16.2 
15.6 

1S.0 
15.0 
13.5 
8.0 
13.5 
10.0 

13.5 
15.0 
18.0 
18.6 
19.8 

21.0 
23.1 
24.5 
24.5 
22.4 

21.7 
19.2 
16.2 
22.  t 
24.5 

25.2 
25.2 
24.5 
24.5 
23.8 

24.5 
25.2 
23.8 
24.5 
24.5 

24.5 
25.9 
25.2 
18.6 

21.0 
18.0 
20.4 
26.6 
33.6 

18.0 
19.2 
10.2 
37.8 
52.0 

54.0 
58.3 
61.6 
58.3 
61.0 

61.0 
57.2 
67.2 
60.5 
62.7 
90.0 
75.6 
70.8 
66.1 
45.0 

48.0 
51.0 
54.0 
57.0 
60.0 
63.0 

64 
63 
62 
SO 
56 

62 
40 
45 
45 
56 

66 
74 
68 
62 
69 

59 
66 
71 
71 
70 

68 
67 
78 
86 
06 

94 
130 
ISO 
130 
113 

108 

64 
56 
66 
60 

84 
126 
130 
141 
141 

131 
116 
111 
94 
89 

77 
78 
77 
79 
84 

82 
83 
84 
84 
84 

82 
68 
76 
77 
76 
77 

84 
79 

77' 

79 

86 

99 
91 
89 
94 
111 

110 
94 
79 

74 
78 

84 
80 
78 
83 
82 

76 
66 
SO 
66 
48 

46 
58 
64 
64 
64 

60 

62 

55 
48 
47 

44 
43 
SO 
41 

36 

31 
29 
27 
28 
28 

27 
25 
23 
20 
17 

18 
19 
18 
18 
20 

20 
22 
22 
20 
20 
19 

18.6 
15.0 
31.2 
60.0 
74.4 

88.7 
28.6 
23.8 
21.7 
19.8 

19.8 
19.2 
19.2 
16.2 
11.5 

7.6 
7.6 
9.2 
7.2 
6.0 

5.4 
4.8 
4.2 
3.9 
3.3 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

3.6 

2 

2.5 

3 

2.6 

4          

3.0 

5  

2.8 

$             

2.8 

7 

3.8 

g           

3.6 

9  

4.2 

10          

4.2 

11  

3.0 

12 

4.2 

13 

3.0 

14               

3.0 

15 

3.6 

16 

3.S 

17      

3.0 

18 

3.0 

19    

3.8 

20 

3.6 

21      

3.6 

22 

3.6 

33 

3.S 

24 

3.6 

25 

3.8 

26 

3.6 

J7     

4.6 

28 

4.2 

29    

8.8 

30 

3.0 

31 

Note.— No  gage-beJgbt  record,  dischaise  estimated,  Mar.  26-31,  Xpr.  2,  6-7. 
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hlonOibj  discharge  of  Char  Creek  al  Sevier,  Utah,  for  tie  year  ending  Sept.  30,  1916. 


UoQth. 

Discharge  In  second-tect. 

Run-off 
(total  In 
acre-fcet). 

Maximum.,  Uinimum.      Ue&n. 

Octobor 

9.2 
18.6 
16.8 
28.6 
25.9 
SO 

130 

141 

HI 
62 
74.4 
4.5 

3.C 

tl 
8.0 

13.5 

18 

43 

56 

46 

17 
2.6 
2.5 

5.64 
11.  S 
13.3 
15.7 
22.2 
48.6 
73.6 
89.4 
77.7 
10.8 
15.5 

3.45 

347 

November 

(M 

December 

8H 

January 

903 

1,2M 

March 

2,9W 

April 

4.389 

B^!:::::::::::::::;::::::::::::::::::::::::::::;:::::::: 

i,5W 

4.620 

July 

1,8M 

Aueusi ■     .  .      . 

95.1 

m 

The  year. . 

141 

2. 5           33. « 

24,  a» 

COVE  CASAI.  AT  SEVIEIt.  TTTAH. 

Location. — In  sec.  32,  T.  25  S.,  R.  4  W.,  90  feet  below  head  of  canal  and  about  three- 
quarters  of  a  mile  west  of  post  office  at  Sevier,  Sevier  County. 

Records  available. — May  29,  1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gage. — Stevens  water-stage  recorder  with  ontaide  and  inside  staff  gages. 

DiscHAROK  MEASUREMENTS. — Made  by  wading  at  gage. 

Channel  and  control. — Earth  section.  Wooden  weir  just  below  gage  serves  a» 
control. 

Diversions. — Above  all  diversions  from  canal. 

Rboulation. — Flow  controlled  by  head  gates. 

Accuracy. — Stage-discharge  relation  changed  several  times  during  seasons  of  1915 
'  and  1916,  the  changes  being  due  to  removal  and  replacement  of  flashboards  on 
control.  Several  poorly  defined  rating  curves  used.  Operation  of  water-stage 
recorder  satisfactory  throughout  each  season.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  mean  daily  g^e  height  determined  by  inspecting 
recorder  graph.     Records  fair. 

Canal  diverts  water  from  left  bank  of  Clear  Creek  in  the  NW.  i  sec.  32,  T.  25  S., 
R.  4  W.    Water  iq  used  tor  irrigation  between  Sevier  and  Joseph. 

Discharge  measuremenU  of  Cove  eanal  at  Sevier,  Utah,  during  the  yean  ending  Sept.  .V), 

1915  and  1916. 


Date. 

Made  by— 

height. 

Dis- 
charge. 

Date. 

Madeby- 

he^t. 

Via- 
cbarte. 

1915 
Apr.  25 
Mav  as 
Juno  28 
July   13 
An?.    9 

J.  J.  Sanford 

Feet. 
2.22 
2.32 
1.>17 
1.60 
.9<i 
1.00 

1.55 
2.3H 
2  05 

See.-fi. 
20.8 
24.7 
29.7 
24.9 
8.S 
7.2 

19.0 
17.7 
20.3 

1916. 

May   2S 

Juno    5 

22 

Jolr     8 

18 

21 

21 

21 

Ad(r.  15 

Sept.  13 

J.  J.Sanforri 

reel. 

z.sa 

2.» 
L87 

Las 

LOl 
LOL 
.70 
.19 
.71 

*--ir« 

do. 

do. 

Porter  and  Sacford 

J.  J.  Sknford 

do.... 

do.... 

do.... 

do.... 

do.  .. 

3t» 

iLt 

S.7 
13L0 

8«pt.  17 

do. 

11,7 

1916. 
Apr.  29 
uSy^l 

J.J.  Sanford 

do.... 

do.... 

..>do..  . 

7.* 

do 

do. 

do.... 

X,* 
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Daily  ditcharge,  in  aecond-/eel,  of  Cove  canal  at  Sevier,  Utah,  for  the  year*  ending  Sept. 

SO,  1915  and  1916. 


Day. 

1 
Oct.       i 

R 

Day. 

Oct..       1 

Day. 

Oct. 

1914. 
] 

12  . 

1911. 

1 
12   , 
17 
10   , 
10 
10   i 

15. 

1914. 

10 

2          . 

12  i     «- 

16 

10 

3 

13 

18  1 

13  ' 

10. 

11. 

12. 
IS 

17 

10 

4.                       

18 

10 

5 

19 

10 

6.     .       .              ...   , 

l!;i 

20 

10 

7 

11   1  14. 

21 

8 

I>ay. 

Vix. 

Apr. 

May. 

June. 

July. 

Aug. 

14 
13 
12 
12 
13 

13 

12 
9.2 
8.7 
8.4 

8.1 
8.1 
8.2 
7.5 
7.2 

8.4 

S.5 
8.1 
8.2 
8.8 

U 
10 
10 
10 
10 

8.7 

as 

&0 
7.8 
8.6 
9.0 

Sept. 

191.'). 

.        5.7 
«.S 
7.7 
8.1 
8.3 

7.7 
7.4 
8.4 
7.7 
&• 

7.2 
7.2 
9.2 
14 
19 

19 
19 
21 
.       21 
22 

24 
24 
22 
22 
21 

21 
22 
23 
20 
20 

27 
27 
26 
25 
25 

22 
20 
20 
17 
16 

17 
2S 
27 
28 

27 

27 
27 
25 
14 
14 

14 
14 

14 
14 
10 

21 
17 
16 
21 
27 
27 

27 
24 
16 
16 
16 

15 
20 
25 
28 
32 

33 

32 
30 
28 
27 

27 
27 
27 
28 
29 

29 
28 
29 
31 
32 

82 
31 
30 
29 

28 

32 
33 
35 
36 
39 

33 
26 
29 
34 
33 

31 
30 
25 
21 
21 

20 
16 
10 
12 
13 

13 
15 
13 
15 

14 

14 

18 
IS 
17 
17 
15 

ai 

2                     

6.2 

3       ; 

11 

13 

5                           

11 

10 

7             

9.0 

as 

9           

a4 

7.8 

7.4 

12         

7.4 

7.2 

J4                       

&2 

ao 

7.0 

17                  

7.0 

19       

20           

22                  

23         

24               

25         

20                  

l.S 
4.6 
S.4 
i.6 
S.1 
0.2 

2H                

31                    

•     Day.       ,Apr. 

U»y. 

June. 

July. 

Aug. 

s«pt.  1 

Day. 

Apr 

May. 

Jll]W.lj 

1 

ily. 

Aug. 

Sapt. 

1             .  J 

24 
21 
22 
23 
96 

27 
22 
26 
16 
26 

2S 
2t 
22 
20 
20 

28 
29 
30 
30 
28 

23 
24 
23 
24 
24 

24 
24 
22 
20 
20 

22 
22 
22 
20 
20 

17 
17 
10 
21 
18 

IC 
14 
13 

15 
16 

6 
6 
6 

7 

7 
8 
8 
8 
8 

8 

8  ■ 

9 
10 
10 

8 
8 
8 

8   • 

8  1 

1916. 
16 

21 

20 
20 
21 
22 

21 

17 

.        18 

19 

17 

11 
20 
14 
15 
20 
27 

30 
19 
19 
19 
18 

18 
18 
19 

14 

12 
12 
16 
IS 

9 

6 
6 

7 
9 

9 

10 
10 
8 
7 
6 

8 
8 
8 
5 
6 

7 
7 
7 
7 
8 

8 
8 
8 
7 
6 
8 

2         

17 

3 ; !::.... 

18 

19 

5                   .   ' 

20 

.    •       1 

21 

22 

8 ■ 

25 

21 

17 

18 

10 

10                     

2S 

20 

22 
25 
26 
24 
24 

11                   

26 

12'     ' 

27 

10 

13                     

28 

10 

29 

15         

30 

18 

31 

1 

Note.— 1915:  No  flo.v  Mar.  20-25.    Discharge  estimate!  Sept. 
estimated  Apr.  12-23,  2  second-feet;  Apr.  25-29, 17.5  secoad-(eet. 


18-3},  7  second-feet.    1916:  Discharge 
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Monthly  discharge  of  Cove  canal  at  Sevier,  Utah,  for  the  yeart  ending  Sept.  SO,  1915  and 

1916. 


Month. 


1914. 
October  1-21... 

1915. 
March  20-31... 

April 

May 

Jiuie 

July 

August 


Mean  dis- 
eharn;  in 
second-feet. 


11.4 


Run-off 
(total  in 
acro-feet). 


475 


2.3 

55 

1.5.1 

898 

21.3 

1,310 

26. 9 

1,000 

22.4 

1,380 

9.6 

591 

Month. 


1915. 
September.... 

1916. 
ApTiiasO.... 

Miy 

June 

July 

August 

September.... 


Mean  dis- 
charge in 
second-feet. 


7.0 


7.7 
21.3 
22.8 
13.5 
6.9 
8.6 


Run.o<t 

(total  in 

sere-feet). 


40 


»1 
1,310 
1,3«0 

830 

4a 

513 


KONSOE-CeinH  BEin>  CAITAI.  SEAS  JOSEPH,  ITFAH. 

Location.— In  sec.  27,  T.  25  S.,  R.  4  W.,  200  feet  below  head  of  canal,  2  mileesouth 
of  Joeeph,  Sevier  C!ounty. 

Records  ataiiable. — April  18,  1914,  to  September  30, 1916;  irrigation  seasonB  only. 

Gaoe. — Stevens  water-stage  recorder  on  left  bank,  with  inside  and  outside  staff  gages. 

DtscHABOE  measurements. — ^Mado  from  highway  bridge  half  a  mile  below  gage. 

Channel  and  control. — Earth  section.  Bed  of  stream  composed  of  sandy  loam. 
Wooden  weir  40  feet  below  gage  serves  as  permanent  control. 

Diversions. — Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 

AccuRACT. — Stage-discharge  relation  changed  April  1, 1915;  permanent  during  season 
of  1916.  Rating  curves  well  defined  before  and  after  change  in  1915;  one  well- 
defined  curve  used  in  1916.  Operation  of  water-stage  recorder  satisfactory 
throughout  each  irrigation  season.  Daily  discharge  ascertained  by  applying  to 
rating  table  the  mean  daily  gage  height  obtained  by  inspecting  recorder  graph. 
Records  excellent. 

Canal  diverts  water  from  right  bank  of  Sevier  River  in  the  NW.  i  sec.  27,  T.  25  8. 
R.  4  W.    Water  is  used  for  irrigation  southeast  of  Joseph. 

Diteharge  rMOtwrementt  of  Monroe-South  Bend  canal  near  Joseph,  Utah,  during  the  yean 
ending  Sept.  30,  1915  and  1916. 


[Made  by  J 

J.  Sanford.] 

• 

Date. 

Oage 
heiglit. 

Dis- 
charge. 

Date. 

Oare 
height. 

Dis- 
cbarge. 

Data. 

bei^t. 

Mt- 

1915. 

Mar.  20 

Apr.  24 

24 

May  14 

25 

June    9 

28 

July    6 

Feet. 
1.02 
1.72 
1.72 
1.70 
1.64 
1.78 
1.78 
1.80 
1.80 

See.-ft. 
31.6 
91 
88 
86 
82 
92 
93 
88 
93 

1915. 
Aug.    5 

21 

Sept.  17 

Oct.   12 

1916. 

Mar.    9 

Apr.  25 

May    6 

Feet. 

1.64 

1.51 

1.35 

.92 

1.11 

•  2.04 

1.60 

See.-ft. 
81 
70 
58 
28 

41.4 

91 

81 

1S18. 

""  «:::::::: 

June  23 

July    6 

6 

21 

Aug.  15 

Sept.  16 

16 

1.74 
1.90 
1.7S 
l.«8 
1.68 
1.67 
1.68 
1.64 
1.30 

m 

a 
» 
» 

o 

84 
81 

a 

a  Waste  gates  open. 
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Daily  dttdtargt,  in  »eeond-feet,  of  Monroe-South  Bend  canal  near  Joseph,    Utah,  for  the 
yean  ending  Sept.  SO,  1915  and  1916. 


Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

U14. 
1 

49 
52 
50 
49 

48 

47 
45 
44 
43 
43 

It 

13 
13 
14 
IS 

16 
17 
18 
19 
20 

1914. 

43 
35 
35 
35 

85 

35 
35 
35 
35 
35 

21 

1914. 

35 

2 

22 

35 

3 

23 

35 

4 

24 

23 

S 

C 

7 

8 

t 

10 

D.y. 

Mar.   Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1915. 
1  

36 
38 
42 
56 
66 

73 
80 
84 
84 
87 

90 
93 
92 
83 
82 

81 
80 
85 
89 

88 

88 
87 
85 
87 
88 

88 
88 
88 
88 
85 

81 
84 
81 
83 

84 

84 
83 
SI 
86 

86 

86 
86 
86 
86 

84 

84 
85 
85 
87 
88 

88 
87 
84 
83 
81 

81 
81 
83 
86 

87 
88 

88 
89 
89 
89 
90 

90 
91 
91 
92 
93 

94 
92 
92 
92 

81 

92 
94 
94 
94 
»1 

94 
94 
94 
94 
91 

94 
93 
92 
91 
91 

91 
91 
91 
91 
92 

94 

95 
95 
94 
94 

63 

48 
70 
83 
82 

82 
81 
80 
80 
80 

80 
80 
79 
79 
79 

79 
79 
79 
79 
79 
79 

79 
80 
81 
81 
81 

81 

80 
80 
80 
SO 

80 
SO 
79 
79 

78 

78 
77 
76 
76 
76 

64 
67 
56 
56 

56 

56 
66 
51 
63 
52 
50 

50 
48 
47 
46 
46 

45 
43 
43 
46 
48 

48 

48 
47 
47 
60 

54 
67 
55 
54 
£6 

64 
63 
61 
47 
43 

46 
60 
60 
60 
56 

a 

4 

7 

n 

11 
11 

11 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
28 
21 
30 
20 
20 

9 

10 

11 

2$ 

IJ 

IS 

It 

18 

20 

21 ". 

22     

23 

24    

25 

20       

27 

28     

2a 

33     

Jl 

D.y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.  [ 

Day. 

Api 

.  May. 

June. 

July. 

Aug. 

Sept. 

88 
85 

83 

83 
82 

83 
81 
81 
78 
76 

76 
75 
S3 
93 
93 

102 
99 

100 
87 
81 

85 
86 
87 
89 
93 

93 

89 
73 
87 
40 

88 
86 
85 
85 
85 

85 
86 
86 
85 
85 
84 
83 
82 
82 
83 

84 
84 
84 
83 
84 

85 
85 

85 
85 
85 

85 
84 
78 
88 
86 

1 

80 
79 
78 
77 
77 

79 
79 
83 
83 
82 

83 
S3 
81 
83 
81 

1916. 
16 

6! 
61 
71 

SI 
Sf 

K 
8( 
K 

a 

92 

8- 
8^ 
8" 
8' 
8- 

«2 
93 
96 
100 
104 

103 

102 
102 
100 
100 

92 
96 
105 
105 
r   105 
.  102 

90 

90 
89 
90 
90 

90 
80 
89 
89 
b9 
88 
89 
89 
89 
SO 

82 
83 
83 
83 
83 

83 

82 
82 
82 
81 

73 
SO 
59 
83 
84 
84 

S6 

86 
87 
87 
86 

85 
85 
84 
83 
82 

82 
83 
81 
81 
80 
80 

82 

2 

17 

81 

3 

18 

80 

4 

19 

78 

5  

20 

80 

21 

fO 

7 

22 

79 

33 

78 

9 

24 

77 

25 

76 

28 

75 

12 

27 

75 

28 

74 

14 

29 

74 

15 

53 

30 

73 

31 

NOTB.— No  flow  AprU  1-14, 1916. 

M927*— 19— wap  440 10 
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SUBFACE  WATEB  SCPPLX,  ISlfi,  PABT  I- 


Ufmfkiy  diiAarfe  of  MorrotSovth  Settd  anul  wear  Jottfk.  Vlak.Jor  tie  yevs  eiidittf 

Stpt.  SO.  1015  and  1916. 


Month. 

DivbanR 

Bns-oe 
';o-,il  in 

191 «. 
October  I-W 

m7 

• 

ms. 
Ifsreh%-31 

K.S 

1.2M 

Ai>riJ 

7i-» 

4.700  - 

Mir 

Jun* 

Jnlr 

August 

M.7 
«I 
«.2 
T0.7 

S.J1« 
5.«59- 

I  n  SRond- 1    (total  in 
|faet(i 


g:::::::::::::::::::::l 

^"^ii;-------""---'" -I 

AogtBt 

Ssfrtflnbor ' 


tt.S 


•1.4 

sn.5 

S3.V 
78.8 


2,938 


3.610 

s,sao 
s.iio 
s.oia 
s.ieo 

4.690 


■XVIZR  TAIXKT  CAMAL  XKAX  J08XFH.  TTTAH. 

Location.— A>>out  on  line  between  sea.  22  and  27.  T.  25  S..  R.  4  XT.,  at  station  20 

on  canal.  1}  miles  south  of  Joseph.  Se\'ier  County. 
Records  ataaable. — May  18.  1912.  to  September  30,  1916;  inigatlon  seasons  only. 
Gage. — Stevens  water-stage  recorder  on  left  bank.  Hay  13.  1913.  to  September  30, 

1916;  original  gage,  used  May  18.  1912.  to  May  12. 1913,  was  a  rotical  staff  10  feet 

above  State  weir,  in  the  8E.  {  sec.  15,  T.  25  S.,  R.  4  W. 
DiacHABOE  MEASi'BEXEN'Ts. — Made  from  laidge  600  feet  downstream  or  by  wading. 
Cbakn'ei.  and  cosTmoi.. — Earth  section.    Concrete  weir  20  feet  below  gage  Bervce  as 

owtiol. 
DrvEBSiONS. — Joeeph  canal  diverts  from  ri^t  bank  of  Sevier  Valley  canal  just  above 


REGi'tATfON. — ^Flow  controlled  by  head  gates. 

AccuRACT. — Stage-discharge  relation  changed  several  times  in  1915  by  placing  flash' 
boards  on  control  and  by  accumulation  of  silt  back  of  control  crest.  During  1916 
Uiese  troubles  were  eliminated  except  for  a  few  days  in  March,  when  there  was 
very  little  water  in  the  canal  and  fladiboards  were  inserted  to  force  water  into 
Joseph  canal.  Several  rating  cur\-e8  for  1915;  one  well-defined  curve  for  1916. 
Operation  of  water-stage  recorder  satisfactory.  Daily  dijicharge  ascertained  by 
applying  to  rating  table  the  mean  daily  gage  height  obtained  by  inspecting 
recorder  graph.     Records  good. 

Canal  diverts  water  from  left  bank  of  Sevier  River  about  1)  miles  south  of  Joseph, 
in  the  N^'.  i  sec.  27.  T.  25  S..  R.  4  W.  Water  is  used  for  irrigation  in  Sevier  VaII<>y 
as  far  north  as  Redmond. 


Diitharge  measwemenb  of  Sevier  Valley  canal  near  Jmeph,  Utah,  during  the  yeart  ending 

Sept.  SO,  1915  and  1916. 


" 

(Made  by). 

J.  Banford.] 

Data. 

Oaee 
lieli^t. 

Dis- 
charge. 

Date. 

he^t 

Dis- 
dharge. 

Date. 

Oaee 
height. 

Dis- 
charge. 

19U. 
M«r.  S 

FeH. 
a. 12 

».«s 

«.U) 
4.04 
4.07 
4.12 
4.14 
4.311 
4.29 
4.17 
3.74 
3.74 

SK.-/I. 

27.8 
225 
2^ 

200 

aiir. 

2.« 
278 

2sn 

2tifi 
22<'. 
223 

1015. 

Aug.  31 

Sept.  1.... 

Frrt. 
2.24 

S.27 
3.27 
2.  .10 
2.55 

2.28 
2.t<i 
2.18 
ZI8 
3.54 

^?2f 

219 

225 

IV, 

43.3 

39.6 
21.5 

135 

133 

244 

191  (. 
Apr.  25 

Ftfl. 
3.06 
8.11 
3.S2 
3.82 
3.00 
4.06 
4.06 
4.  OS 
4.06 
3.911 
l.«t 

Sr...p^ 

Al>r.25 

25 

na 

M»y  14 

17 

Oct.    12 

Nov.  1 

MayO 

279 

'  2,-,.:: 

i«.  : 

JiBie8 

20 

293 

12 

1916. 
Mar.  8      

June  10 

290 

2S 

10 

294 

July  6 

22 

3dO 

23 

11 

,  Apr.  7 

July  6 

297 

amb,  r 

Aug.  5...     . 

297 

^  21 ;... 

Sept.lS 

37V 

28 

1             19 
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Daily  ditdmrge,  in  tecond-feet,  of  Seiner  Valley  canal  near  Joseph,   Utah,  for  the  yean 
ending  Sept.  SO.  1015  and  1916. 


Day. 

October. 

Day. 

October. 

Day. 

October. 

1914. 
1 

172 
171 
173 

m 

172 
170 

9 
10 

11 
12 
13 
14 

Mi 

1914. 

170 

lae 

169 
167 
165 
162 
159 

159 

17 

1911. 

158 

2 

IS 

158 

3 

19 

141 
129 

139 

129 

5 

6 

22 

8 

170   •" 
170  li  16 

•.............>.*•••• 

23 

24 

lOG 
85 

Day. 

Har. 

Apr. 

May. 

lane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

191S. 
1 

0 
IS 

0 
It 
22 

26 
27 
38 
3S 
4S 

4S 
54 
106 
121 
131 

121 
134 
150 
182 
198 

308 
217 
221 
334 
321 

330 
224 
244 
253 
353 

344 
243 

238 
248 
253 

255 
254 
252 
244 
253 
255 
353 
357 
361 
363 

258 
251 
265 
257 
M» 

259 

258 
348 
251 
259 

363 
259 
253 
258 
258 
263 

361 
268 

257 
257 
256 

267 
262 
261 
286 
364 

364 
386 
359 
259 

382 

363 
261 
263 
269 
36» 

366 
265 
366 
364 
364 

386 
269 
289 
367 
366 

2S4 

280 

384 
36fl 
273 

280 
2S1 
279 

276 
376 

373 

27f 
280 
379 

279 

277 
277 
273 
270 
368 

270 
277 
277 
376 
275 

276 
375 
276 
378 
277 
376 

274 

272 
270 
272 
273 
272 
273 
270 
270 
268 

266 
267 
289 
272 
274 

276 
276 
276 
274 
273 
334 
316 
318 
324 
338 

227 
227 
228 
327 
327 
215 

218 
222 
236 
222 
220 
220 
220 
220 
221 
221 

222 
221 
224 
228 
231 

229 
225 
221 
223 
222 

224 
228 
227 
230 
233 

229 
225 
225 
225 
225 

223 
219 
219 
153 
.  162 

163 
161 
159 
149 
133 

136 
134 
135 
134 
139 

139 
109 
60 
65 
SO 
46 
43 
43 
43 
44 

44 

43 
43 
43 
43 

43 

2 

3 

4 

28 
28 
28 
30 
31 
30 

24 
34 
34 
34 
34 

34 
34 
33 
33 
33 

35 
39 
SI 
SI 
S2 

27 
0 
0 
0 
0 

8 

9 

11 

13 

14 

15 

]« 

17 

IS  

20 

21 

22 

21 

21  

25 

28  

27 

2S  

29 

,11 

0 

43 

•Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1916. 
1 

96 
73 
78 
86 
82 

115 
123 
133 
135 
136 

14S 
176 
209 
209 
216 

212 
311 
312 
225 
339 

238 
244 
340 
348 
350 
359 
353 
359 
263 
258 

249 
354 

370 
373 
365 
372 
280 
274 
383 
387 

887 
383 

283 
282 
276 

278 
390 
300 
383 
387 

390 
391 
391 
290 
290 

273 
271 
377 
391 
284 
290 

394 

372 
357 
250 
271 

294 
292 
291 
290 
294 

288 
287 
295 
290 
294 

301 
294 
289 
292 
293 

299 
295 
293 
292 
292 

291 
393 
394 
292 
292 

391 

396 
294 
295 
296 

296 
298 
293 
283 
383 

288 
386 
384 
286 
384 

2% 
286 
283 
287 
288 

283 
278 
278 
278 
280 

281 
281 
279 
282 
284 
287 

288 
290 
289 
284 
238 

292 
292 
293 
293 
290 

2S8 
286 
286 
292 
299 

292 
290 
286 
286 
389 

396 
295 

288 
284 
284 

281 
277 
276 
276 
278 
282 

va 

2 

280 

3 

279 

4 

374 

S 

271 

6 

270 

7 

275 

g 

279 

9 

278 

10  

279 

11 

277 

12 

278 

13 

282 

H 

282 

IS 

281 

16 

288 

17 

286 

1«  

234 

19 

280 

20 

281 

21 

275 

22 

272 

23 

271 

24 

268 

25 

265 

36 

60 
78 
98 
90 
94 

264 

27 

283 

2H 

363 

29 

363 

30 

360 

31 

96 
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SURFACE  WATER  SUPPLY,  1916,  PABT  X. 


Monthly  disdtarge  of  Sevier  Valley  canal  near  Joteph,  Utah,  /or  the  yean  ending  Sept. 

30, 1915  and  1916. 


IfODtb. 


1914. 
October  1-24... 

1916, 
Harcti6-31.... 

April 

May 

June 

July 

August 

September 


Discharge 
tnsocond- 
feot  (mean), 


165 


Run-off 

(total  In 
acre-Ioet). 


28 

1,500 

124 

7,380 

265 

15,700 

263 

15,700 

274 

10,800 

255 

16,700 

225 

13,400 

Month. 


Disebarge 
inseoond- 
ieet  (mean). 


1915. 
October 

I9I6. 
March  26-31... 

April 

May 

June 

July 

August 

September 


107 


86 
187 
280 
289 
286 
287 
276 


Runoff 
(totalis 
■cre-iBct). 


1,026 
11,100 
17,200 
17,  an 
17,400 
17.000 
16, «» 


BEVIEa  7AIJJCT  OAHAI,  irSAB  KICHTIEU),  TTTAH. 

Location.— In  SW.  i  sec.  8,  T.  23  S.,  R.  2  W.,  at  State  weir  or  head  of  State  extenaioo 

canal,  100  feet  below  bridge  on  county  road  from  Richfield  to  Aurora,  about  3| 

miles  northeast  of  Richfield,  Sevier  County. 
Records  available. — May  21,  1912,  to  September  30, 1916;  irrigation  seasons  only. 
Gaoe. — Friez  water -etage  recorder  on  left  bank  at  the  weir,  about  station  815  on  the 

canal. 
Discharge  measurements. — Made  by  wading  or  from  bridge  about  200  feet  below 

g«ge. 
Channbl  and  control. — Channel  is  gravel  and  sandy  loam.    Wooden  weir  just 

below  gage  forms  permanent  control. 
Diversions. — A  great  number  of  laterals  div^  water  above  the  station ;  water  passing 

the  station  is  available  for  the  State  Piute  project. 
Rbouiation. — Flow  controlled  by  headgates  and  numerous  diversions  above. 
AccuRACT. — Stage-discharge   relation   permanent   during    each   irrigation    season. 

Rating  curves  well  defined.    Operation  of  water-stage  recorder  satisfactory. 

Daily  discharge  ascertained  by  applying  to  rating  table  the  mean  daily  gage 

height  obtained  by  inspecting  recorder  graph.    Records  excellent. 

Diteharge  measurements  of  Sevier  Valley  canal  near  Richfield,  Utah,  during  the  years  ending 

Sept.  SO,  1915  and  1916. 


[Made  by  J.  J.  Strnford.) 

Date. 

Oaee 
heieht. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

h^l^. 

Dl*. 
charge. 

1915. 

Apr.  22 

22 

"»'  ^:::::;:: 

Jiane  11 

JUly    9 

12 

.       12 

Ang.    4 

Feet. 
1.63 
1.66 
&43 
2.58 
2.43 
2.50 
2.50 
2.50 
2.57 

Stt.-ft. 
79 
84 
148 
16« 
149 
154 
154 
153 
165 

1916. 

Aug.  30 

Oct.   28 

1918. 

Mar.  10 

Apr.    8 

6 

10 

17 

Fat. 
2.55 

1.04 

.65 
1.22 
1.41 

1.88 
ZOO 

4Z2 

11.3 

52 

62 
100 
110 

1918. 

Ajw.  28 

May  13 

25.. 

June    9 

21 

July  17 

Aug.  12 

Sept.   7 

Feet. 
Z30 
Z42 
2.69 
2.68 
Z60 
Z83 

Z43 

147 
176 
178 
1«« 
190 
184 
149 
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Daily  ditduirge,  in  seeond-feet,  of  Sei'ier  Valley  canal  near  Richfield,  Utah,  for  the  yeart 
ending  Sept.  30,  1915  and  1916. 


D«y. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

Day. 

Apr. 

-ay. 

June. 

July. 

Aug. 

Sept 

1(15. 
I 

122 
128 
130 
124 
134 

m 

144 
154 
147 
155 

156 
151 
154 
160 
160 

1S3 
154 
151 
154 
160 

168 
175 
160 
165 
163 

170 
156 
167 
166 
165 
160 

165 
160 
160 
173 
165 

163 

173 
168 
156 
156 

152 
165 
156 
ISl 
148 

160 
160 

157 
180 
170 

154 
153 

152 
155 
153 

183 
160 
160 
158 
164 

158 
153 
146 
166 
158 

163 
161 
100 
160 
158 

141 
151 
160 
167 
162 

154 
157 

158 
157 
154 

164 

161 
160 
170 
173 

170 

m 

170 
160 
176 
172 

163 
158 
164 
167 
160 

157 
165 
ISO 
160 
158 

163 
163 
170 
164 
161 

173 
177 
173 
169 
163 

138 
115 
120 
135 
151 

160 
153 
156 
168 
158 
153 

157 
161 
172 
167 
US 

160 
160 
160 
170 
163 

176 
167 
160 
178 
178 

173 
171 

165 
167 
163 

174 
170 
171 
172 
173 

170 
174 
166 
164 
167 

m«. 

1 

11 
11 
40 
49 
60 

<0 

88 
102 
100 

92 

88 

104 
133 
128 
114 

108 
113 
104 
104 
141 

130 
123 
131 
133 
130 

138 
126 
128 
132 
130 

135 
132 
142 
153 
132 

131 

146 

148 
150 
153 

153 
143 
136 
ISO 
147 

149 
160 

166 
167 
164 

178 
180 
173 
170 
175 

177 
160 
171 
183 
174 
170 

109 
174 
143 
137 
132 

177 
179 

173 
175 
170 

165 
164 

173 
168 
170 

172 
168 

172 
178 
175 

169 

172 
167 
166 
102 

ISO 
174 
109 
167 
159 

154 
168 
163 
163 
160 

172 
174 
176 
159 
161 

172 
162 
144 

160 
166 

.178 
181 
166 
160 
156 

159 
170 
174 
162 
174 

ISl 
172 
180 
168 
174 
172 

168 
160 

172 
210 
160 

138 
170 
191 
197 
193 

192 
185 

189 
192 
196 

189 
181 

172 
181 
156 

165 
163 
154 
ISO 
152 

156 
148 
IH 
151 
145 
152 

153 
140 
148 

} 

2 

3 

3 

4 

4 

{ 

s 

151 

ISf 

t 

6 

7 

7 

158 

8 

8 

177 

• 

9 

179 

10 

10 

178 

11 

U 

164 

la 

S 
8 
10 
10 

10 
10 
30 
60 
TO 

78 
80 
84 
94 
96 

108 
100 
133 
134 
127 

12 

164 

13 

13 

156 

14 

14 

168 

U 

15 

176 

IS 

16 

176 

17 

17 

180 

18 

18 

180 

19 

It 

170 

30 

30 

171 

a 

21 

183 

23 

22 

183 

33 

23 

180 

34 

24 

183 

3S 

25 

172 

38 

38 

182 

27 

27 

199 

38 

28 

302 

33 

29 

200 

30 

30 

202 

$1 

31 

Note.— 1915:  Discbarge  estimated  by  comparlan  with  records  at  station  near  Joseph,  Apr.  1-11,2  second- 
feet;  Apr.  13-21,  as  given  in  daily  discharge  taUo.  Record  di-'icontlnued  Sept.  30  ana  an  appraTlmate 
Idea  of  tne  flow  Oct.  1-23  can  be  obtained  by  comparison  with  Joseph  record. 

Monthly  dudiarge  of  Sevier  Valley  canal  near  Richfield,  Utah,  for  the  yeart  ending  Sept. 

SO,  1915  and  1916. 


Month. 

Disifliaige  in  seoond-Ieet. 

Run-off 
(total  in 
acre-leet). 

Uaximum. 

Minimum. 

Moan. 

Anrll     

1915. 

134 
179 
173 
176 
177 
178 

133 
183 
179 
181 
210 
203 

3 
120 

148 
141 
115 
157 

11 
132 
133 
144 
138 
134 

42.0 
154 
160 
161 
157 
168 

101 
157 
167 
166 
170 
172 
1 

2,500 
9,470 

1^ ::::::;::::::;::::;;;;:;;;;;:;;;;::;:;:::;::;::::;;: 

juoe   

9,520 
9,900 

July  

9,650 

10,000 
6,010 

April 

1916. 

May  ...."!....: 

9,650 

9,940 

Jaly 

10,300 

Atunist  

10,400 

10,300 
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STATX  CAHAI.  BKAX  SXSXOnD,  UTAH. 

Location.— In  W.  }  sec.  14,  T.  20  S.,  R.  1  W.,  at  station  1,304  of  canal  survey,  about 
5  miles  north  of  Redmond,  Sevier  County. 

Records  available. — May  10,  1913,  to  September  30,  1916;  irrigation  seasons  only. 

Gaoe. — Stevens  continnons  water-stage  rectader  on  right  bank  August  6,  1915,  to 
September  30,  1916;  May  10,  1913,  to  August  5, 1915,  vertical  sUfi  on  right  bank. 

Discharge  MEASDREKENTa. — Made  from  bridge  10  feet  upstream  from  gage  or  by 
wading. 

Channel  and  control. — ^Bed  composed  of  giavel  and  haidpan;  fadrly  permanent. 

EzTREKES  OF  DISCHARGE. — MaTJmuni  Stage  during  year  from  wster-atage  recorder, 
4.05  feet  at  7  a.  m.  September  9  (discharge,  142  second-feet). 
1913-1916:  Maximum  stage  occurred  in  1916. 

Diversions. — Numerous  divernons  above  gage. 

Regulation. — Flow  controlled  by  headgates  and  by  divendcms  above. 

Accuracy. — Stage-discharge  relation  not  entirely  permanent;  assumed  permanent 
during  1915;  changed  durii^  period  May  20-26,  1916.  Rating  curves  fairly  well 
defined.  Stafi  gage  read  twice  daily  to  hundredths  prior  to  August  6,  1915; 
operation  of  water-stage  recorder  satiabctory  after  that  date.  Mean  daily  gage 
hdght  obtained  by  averaging  staff-gage  readings  tot  day  or  by  inspecting  gage- 
height  graph.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height 
to  rating  table  exc^t  for  days  of  considerable  fluctuation  in  stage,  for  which  it 
was  determined  by  averaging  diachaige  obtained  by  applying  hourly  gage  height 
to  rating  table.    Recwds  good. 


State  canal  is  an  extension  of  the  Sevier  Valley  canal, 
near  Joseph  for  point  of  diversion  from  Sevier  River. 


See  Sevier  YaUcy  canal 


Ditcharge  meaturemaU*  of  Stale  canal  near  Rednumd,  Utah,  during  the  yean  ending 

Sept.  SO,  1915  and  1916. 

[Hade  by  J.  J.  Santed.1 


Dote. 


1915. 

July  10 

1» 

AUK.C. 

Sept.  4 

» 


Gaga 

Dia- 

beight. 

ebaiee. 

Fftt. 

n/'- 

2.93 

3.33 

108 

3.24 

101 

X20 

102 

1.0$ 

8.1 

DtU. 


nw. 


Dis-. 
t-jdurge. 


FetL 

I  Apr.2R O.M 

Uay  15 1  2.20 

27 1  2.92 

Jtin«20 1.78 

July  7 ZTO 

25 J  2.90 


52 
81 

72 

78 


Daily  ducharge,  in  second-feet,  of  Slate  canal  near  Redmond,  Utah,  for  the  years  ending 

Sept.  30,  1915  and  1916. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

191S. 
1 

71 
72 
81 
88 
91 

107 
107 

191S. 
IG 

90 
90 
101 
100 

84 
78 
S4 
4S 
64 
83 

CI 

91 

2 

81 
100 
107 
102 

43 

29 

119 
104 
102 

17 

SO 
64 
C2 
05 

CO 

""Oi 

75 
74 
74 
91 
84 

84 
84 

63 

3 

18 

41 

4 

19 

fi 

20 

6 

99 
97 
9S 
92 
101 

9n 

85 
30 

21 

7 

22 

8 

23 

9 

21 

10 

88 

85 
91 
85 

94 
9S 

25 

11 

20 

7 

12 

27 

41 

13 

23 

V, 

14 

29 

s 

15 

30 

31 
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Daily  diteharge,  in  teeond-feet,  of  State  canal  near  Redmond,  Utah,  for  the  years  ending 
Sept.  SO,  1913  and  29i6— Continued. 


Day. 

Apr. 

May. 

21 
43 
48 
62 
58 

33 

Juno. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

UIG. 
1          .  ... 

CS 
6.5 

1916. 
16. 

51 
60 
63 
32 

2 

17 

42 

3 

18 

4 

19 

6 

20 

121 
133 
132 
76 
30 

22 
6 

20 

36 

6S 
63 
64 
66 
64 

64 
64 

6 

«.5 
74 
72 
72 
72 

76 
66 

82 
78 
92 
6 
16 

78 
80 
53 

21 

84 

7 

22 

66 
79 
80 
80 

81 
82 
58 

81 
70 
74 
68 

82 
66 

124 

8 

23 

122 

9 

24 

83 

10 

42 

25 

32 

11 

28 

24 

12 

27 

33 

5 

35 

70 

72 

27 

13 



28 

3.5 
9.5 
6.5 

8.5 

14 

21 
64 

29 

.5 

IS 

30 

1.0 

31 



Note.— No  flow  for  periods  of  missing  discharge. 

Monthly  discharge  of  State  canal  near  Redmond,  Utah,  for  the  years  ending  Sept.  SO,  1915 

and  1916. 


Month 


DUdia 

rge  m  second 

-feet. 

Run-oil 
(total  in 
acre-fpct). 

Maximum. 

M'ni'nu"^  ■ 

Mean. 

66 

0 

30.9 

631 

107 

0 

41.6 

2,430 

106 

0 

30.3 

1,860 

104 

0 

39.1 

2,400 

119 

0 

36.7 

2,180 

9.5 

3.6 

6.50 

as 

72 

0 

24.7 

1,520 

6S 

0 

19.7 

1,170 

82 

0 

32.6 

2,000 

92 

0 

29.9 

1,840 

133 

0 

34.9 

2,080 

1915. 

May  17-31 

June 

July 

August 

September 

1916. 
April  28-30 

Miy 

June 

July 

August 

September 


JOSXFE  OAHAL  HSAB  JOSEPH,  UTAH. 

Location.— In  SE.  J  sec.  22,  T.  25  8.,  R.  4  W.,  100  yards  below  head  of  canal,  about 
1}  miles  south  of  Joseph,  Sevier  County,  on  road  to  Marysvale. 

Kecobds  availablb. — ^April  6,  1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gaob. — Stevens  water-stage  recorder,  with  outside  and  inside  staff  gages. 

DiscHABOK  MEASUBEMENT8. — Made  by  .wading. 

Cbannei,  and  control. — Gravel  section.  Concrete  weir  20  feet  below  gage  serves 
as  permanent  control. 

DrvEBsiONS. — Above  all  diversions. 

Regulation. — Flow  controlled  by  diversion  weir  and  head  gates  of  Sevier  Valley 
canal. 

AccuRACT. — Stage-discharge  relation  changing  during  1915;  permanent  during  1916. 
Shifting  in  1915  probably  caused  by  sediment  washing  in  and  out  above  creat  of 
control.  Backwater  during  periods  indicated  in  footnote  to  table  of  daily  dis- 
charge caused  by  a  check  below  control  used  to  force  water  into  a  small  lateral. 
Two  rating  curves  used  for  1915;  one  well  defined  curve  for  1916.  Operation  of 
water-stage  recorder  satisfactory.  Daily  discharge  ascertained  by  applying  to 
rating  table  the  mean  daily  gage  height  determined  by  inspecting  recorder  graph. 
Records  for  1915  good;  for  1916,  excellent. 

Canal  diverts  water  from  right  bank  of  Sevier  Valley  canal  in  the  SE.  |  sec.  22, 
T.  25  S.,  R.  4  W.    Water  used  for  irrigation  in  and  near  Joseph. 
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DMiarge  meaturemenU  of  Jouph  etmal  near  Jotepk,   XKah,  during  the  ytart  ending 

Sept.  SO,  1915  and  1916. 


[MadabyJ. 

J.Sanlmdl 

Date. 

0ac6 

cS^.             ^■ 

Gatn  1    Dls- 
beigbt.'  charge. 

Date. 

hei^t. 

Dis- 

1915. 

Mar.    5 

Apr.  »» 

25 

May  14 

Jnna    9 

28 

28 

July    6 

23:".'":i 

Aug.  21 

Fett. 

aa6 

L4S 
L46 
L76 
L52 
LSO 
LSO 
LSO 
LSO 
L44 
LIB 

S«..ft.  ! 

3L7 
35.2 
46l8 
37.6 
39.3 
38.4 
39L8 
3&4 
35.7 
22.3 

'           1915. 
Sept.  17 

1916. 
Mar.    8 

11 

Apr.  25 

25 

25 

25 

25 

25 

Feit. 
0.M 

.70 
.65 
L83 
L47 
.55 
.90 
.96 
L30 

atc.-ft. 
17.4 

lai 

8.7 
S3 
38L3 

7.1 
1&3 
2L3 
32 

1916l 

-•^  S:::::::: 

16 

29 

June  10 

July    6 

Aug.  15 

Sept.  15 

19 

19 

Pat. 
L68 
L6S 
LS> 
L«8 
2LU 
L42 

.44 
LIS 

.80 

47.7 
38.4 
47.1 
66 
37.9 
5 

2S.7 
13.9 
23.1 

Daily  diteharge,  in  seeond-feel,  of  Joteph  canal  near  Joieph,  Utah,  for  the  yeart  ending 

Sept.  SO,  1915  and  1916. 


Day. 

Oct. 

Day. 

Oct. 

Day. 

Oet. 

1914. 
1 

12 
12 

12 
12. 
12  , 

< 
U 
11 
U 
U 
U 
W 
M 

1914. 

12 
12 
12 
12 
12 
12 
12 
12 

17 

VB.*. 

13 

2. 



18 

13 

8. 



19 

13 

4 



30 

13 

5 



21 

13 

6 



22.  .  .  ./. 

13 

7 



23 

13 

8. 

M 

13 

, 

Day 

Mar. 

Apr. 

May. 

JOIM. 

July. 

Mxti. 

Sept. 

Oct. 

,                        »"                            i 

0 
0 
0- 
0 
0 

0 

8 

2.1 
6.3 

6.5 
13 
20 
20 
20 

22 
32 
28 
32 
32 

33 
33 
32 
32 
35 

35 
35 
36 
36 

37 

37 
36 
35 
36 
37 

40 
40 
39 
37 
30 

21 
19 
42 
47 
45 

40 
42 
41 
41 
41 

40 
39 
36 
37 
39 

42 

40 
37 
38 
37 
»1 

39 

40 
40 
39 
39 

38 
36 
36 
41 
48 

45 

45 

42 
39 
39 

39 
40 
42 
40 
40 

39 
39 
39 
39 
39 

39 
38 
38 
37 
37 

36 
34 
37 
41 
41 

30 
39 
38 
37 
36 

35 
36 
37 
38 
38 

38 
39 
35 
33 

34 

35 

37 
37 
36 
36 

37 
38 
37 
36 
33 
33 

32 
32 
31 
31 
31 

32 
32 
S3 
32 
31 

31 
S3 

33 
S3 
32 

33 

34 
33 
32 
32 

29 
25 
22 
19 
19 

18 
18 
19 
19 
19 

n 

18 
20 
22 
21 
21 

21 
21 
21 
21 
21 

20 
17 
17 
18 
18 

19 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 

2 1 

18 

3.;;::::::::::::::;;:;;;:;:::;;::;:::i 

17 

4 

21 

5 

1.4 

1.6 
1.8 
2.0 
2.2 
2.8 

2.9 
2.4 
3.4 
3.4 
3.5 

3.5 
3.2 
2.4 
2.9 
3.5 

3.5 
4.9 
8.0 
8.2 
8.0 

6.9 

6.9 

8.0 

5.4 

0 

0 

31 

6 

31 

7 

33 

8 

33 

9 

30 

10 

21 

11 

22 

12 

20 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

28 

30 
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Daily  ditdutrge,  in  setxynd-fiet,  of  Joteph  eamd  near  Joseph,  Utah,  for  the  years  ending 
Sept.  SO,  1915  and  ;97«— Continued. 


Dsy. 

Apr. 

May. 

ImM. 

Inly. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1916. 
1 

0 
0 

0 

2 

12 

27 

44 

48 
SI 
26 
29 
49 

<0 
54 

a 

Si 
U 

u 

M 
£0 
48 

46 
39 
34 
32 
38 

43 

t 
S3 
63 

62 
64 
42 
44 

46 

47 
43 
39 
88 

38 

38 
38 
40 
43 
37 

84 
84 
33 
34 
34 

35 
39 
39 
40 
40 

43 
43 
43 
46 
45 

46 
47 
48 
21 
6 

33 
30 
29 
28 
37 

28 
28 
27 
25 
27 

26 
28 
28 
28 
28 

1916. 
10 

50 
47 
42 
38 
34 

32 
38 
41 
42 
48 

52 
61 
50 
50 
48 

44 
40 
41 
40 
40 

42 
43 
40 
39 
40 

33 
36 
37 
45 
43 
44 

45 
40 
43 
60 
SO 

52 
54 
54 
51 
44 

42 
43 
44 

46 
46 

34 
33 
33 
33 
34 

33 
30 
30 
30 
31 

31 
31 
31 
33 
33 
33 

33 
38 
37 
37 
34 

8 
13 
34 
47 
46 

38 
32 
34 
33 

36 
36 

34 

2 

17 

32 

3 

18 

31 

4 

19 

30 

5 

20 

33 

6 

21 

29 

7 

23 

38 

8 

23 

33 

9 

24 

35 

10 

25 

33 

11 

26 

51 

12 

27 

29 

13 

28 

28 

14  

29 

28 

is:::::::::: 

30 

26 

31 

NOTC.— Dany  discharge  estimated,  because  of  backwater  from  below  control  Apr.  22-24. 29-30,  May  18-19; 
June  1-2,  July  11-13. 19-21.  Aug.  4-6. 13-14,  20-22,  28-29,  Sept.  5-7, 13-14, 1915. 

Monthly  discharge  of  Joseph  canal  near  Joseph,  Utah,  for  the  years  ending  Sept.  30,  1913 

and  1916. 


Month. 


Dischaiie 
in  rncond- 
feet  (mean). 


Run-^fl 
(toUl  in 
acre-feet). 


Month. 


Discharge 
In  sccona- 
feet  (mean). 


Itun-ofl 

(total  in 

acre-feet). 


1914 
October  1-24. . . 

1915. 

March  5-31 

Ajjril 

May 

June 

July 

August 

September 


13.0 


3.8 
19.0 
37.7 
39.7 
36.6 
28.0 
18.9 


571 


203 
1,130 
2,320 
2,360 
3,290 
1,720 
1,120 


1916. 
October  1-12... 

1916. 

April 

l&y 

June 

July 

August 

September 


24.6 


25.8 
44.1 
46.4 
34.8 
35.6 
29.3 


1,540 
2,710 
2,7«0 
2,140 
2,190 
1,740 


WILLS  CAKAL  HSAK  JOSEPH,  XTTAE. 

Location. — In  the  SW.  \  sec.  23,  T.  25  S.,  R.  4  W.,  thiee-quarterB  of  mile  below  head  of 
canal  and  2  miles  by  wagon  road  south  of  Joeeph,  Sevier  County. 

Records  available. — April  7,  1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gage. — Stevens  water^stage  recorder  with  inside  and  outside  staS  gages. 

DiscHABGE  meaburembnts. — Made  from  bridge  across  flume  20  feet  above  gage. 

Channel  and  control. — Wooden  flume  about  4}  feet  wide.  Permanent  control  is 
afforded  by  plank  acroes  flume  10  feet  below  gage. 

BrvBRSioNS. — None  above  station. 

Regulation. — Flow  controlled  by  head  gates. 

AccDSACT. — Stage-diacharge  relation  permanent.  Rating  curves  well  defined. 
Operation  of  water-stage  recorder  satisfactory.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  mean  daily  gage  height  obtained  by  inspecting 
recorder  graph.     Records  excellent. 

Canal  diverts  water  from  right  bank  of  Sevier  River  in  the  NE.  \  aec.  27,  T.  25  S., 
R.  4  W.    Water  is  tised  for  irrigation  near  Joseph. 
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DMuirife  meaturemenU  of  WtXU  amal  near  JoiejA.  Cioi.  during  tie  years  ending  Sept. 

SO.  1915  and  1919. 


1915. 


Fttt.      Ste.-fl. 


Kar  14 

J  J.  fi«i|(ml 

Imw    > 

do 

12 

do 

» 

do 

July    7 

do 

U 

Aug.    5 

J.  J.  SanlbnL ' 

21 

do ; 

l.M  • 
L'l  ■ 
1.'.2  • 

i.n> 

1.79 
1.20 


1».5 
».« 
21.3 
J2L- 
21. « 
K.3 
10.5 


mc. 


^i 


laJ. 
A  or. 


J.I. 


Sqrt.  16  I 


» 

2S   do 

!«' do.. 

2»i do.. 

s! d^.. 

5   d>.. 

23  : ds.. 

6  ; do.. 

U  ■ do. 


.do. 


rat. 
o.» 

1.S3 
2.11 
1.84 
1.65 
1.4S 
l.€0 
1.34 
1.44 
1.35 


a*e.-t. 

3.S 
lv7 
35.  S 
24.5 
20.0 
15.2 
1».0 
n  5 
lfi.6 
10.4 


Daily  ditcharge,  in  $eeond-/eet,  of  Well*  canal  near  Joseph.   Utah,  for  the  years  ending 

Sept.  30,  1915  and  1916. 


V%J. 

1                    i 
Oct. 

D.y. 

Oct. 

Day. 

Oct. 

1914. 
1 

11 

13 
13 
14 
U 

u 
1- 

1< 
li 

2i 

1914. 

!. 

21... 

1914. 

s 

2 

< 



1 

22 

3 

::::':"i        - , 

i  1 

8   1 
8| 

2J 

H 

4 



24 

8 

5 

ft 



6 

( 



\ 

7 

V.'.WV'A          7 

f 

8 

t 

9 

» 

10 

1                    7 

1 

D»y- 

Har. 

Apr. 

Iby 

June 

July 

-Vug. 

Sept. 

Oct. 

1 

1915. 

0.5 
.5 

4.9 
.7 

7.6 

9.1 

8.6 
8.7 
8.3 
7.4 

7.9 
6.5 
9.2 

15 

21 

21 
21 
19 
20 
22 

23 
22 
22 
23 
23 

23 
21 
19 
19 
19 

19 
19 
19 
19 
30 

30 
M 
19 
19 
18 

18 

18 
18 
19 
10 

19 
19 
30 
21 
20 

20 
20 
19 
18 
19 

19 
18 
13 
17 
17 
IK 

19 
31 
30 
30 
19 

19 

18 
18 
19 
30 

30 
20 
19 
19 
17 

17 
17 
30 
21 
31 

21 
20 
21 

Vi 

31 
21 
22 
22 
23 

22 
21 
21 
21 
33 

23 
23 
32 
23 
33 

37 
31 
25 
21 
«1 

21 
30 
17 
14 
14 

14 
14 
15 
15 
15 

IS 
15 
15 
15 
15 
15 

15 
14 
14 
14 
14 

15 
15 
15 
15 
15 

15 
14 
14 
14 
14 

14 
14 
14 
14 
14 

10 
6.4 
6.2 
6.4 
6.4 

6.5 
7.3 
7.0 
7.0 
7.0 
7.5 

7.4 
7.4 
7.7 
7.7 
7.5 

7.5 

7.5 
7.7 
7.7 
7.5 

7.7 

f:? 

7.4 
9.1 

8.7 
8.3 
8.3 
8.0 

7.7 

7.5 
7.4 
7.3 
6.9 
8.9 

6.9 
6.9 
6.0 
6.9 
0.9 

6  9 

2 • 

6  5 

3 

6.4 

4 

4  1 

6 

4.5 

« : 

4  5 

7 .                    

4  3 

8 

4.3 

9 

4  5 

10 

6.7 

11 

s.o 

12 

S  4 

13.::::::: :      :::::::      ::;:;::: 

It 1 

15 

1 

10 1 

17 ! 

in :::...:.::..::..:.::::  ::i...:::;: 



i« 

■   ■ 

20 

0.2 

.5 

.8 

1.2 

1.8 

1.6 

1.6 
I.C 
1.6 
1.3 

?:S 

22 

24 

25 

■::"":: 

27 

29 

30 

31 



"1 
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Dmlp  diteharye,  tn  teeond-feet,  of  Wellt  canal  near  Joaepk,  Utah,  for  Ihe  years  ending 
Sept.  30, 1915  and  i»76— Continued. 


Day. 


Apr. 

May. 

Joiw. 

Inly. 

Aug. 

Bvpt. 

2.5 

5.5 

27.5 

15.5 

14.5 

16.0 

3.5 

15.0 

23.5 

14.  S 

15.0 

15.5 

1.5 

23.0 

17.5 

14.0 

15.0 

15.5 

1.0 

25.0 

14.0 

14.0 

IS.O 

U.5 

1.0 

30.0 

18.5 

14.6 

15.0 

12.0 

1.5 

30.0 

19.0 

14.0 

15.5 

12.0 

2.0 

30.5 

1».0 

13.0 

15.5 

12.0 

2.0 

31.5 

18.0 

14.0 

15.5 

12.5 

2.5 

.13.0 

18.5 

13.0 

15.5 

12.6 

3.0 

34.0 

20.0 

12.5 

15.5 

12.6 

1.0 

34.0 

It.O 

12.0 

15.5 

12.5 

6.0 

34.0 

16.5 

11.5 

10.5 

12.5 

16.5 

33.0 

20.5 

12.0 

17.0 

13.0 

17.0 

32.0 

29.0 

12.0 

15.5 

13.5 

17.5 

34.5 

23.5 

12.0 

18.0 

12.5 

Day. 


Apr. 


May. 


June. 


July. 


Aug.  Sept. 


1916. 

i.'.'.'.'". 

3 

4 

5 

0 

7 

« 

9 , 

10 

II 

12 

n 

u , 

ij 


1916. 


21... 
23... 


34.. 
3S.. 

26.. 
27.. 
28.. 


31. 


16.5 
16.5 
16.6 
16.6 
16.0 

16.0 
16.5 
16.5 
in.  6 
19.0 


I  22.0 

21.0 

,  21.0 

I  20.5 

'  14.0 


34.5 
34.0 
33.5 
32.5 
31.5 

30.0 
29.5 

30.5 
30.5 
30.5 

27.0 
25.0 
21.5 
24.5 
20.0 
27.0 


17.5 
18.5 
17.5 
19.0 
19.0 

21.0 
30.0 
19.0 
19.0 
17.5 

16.5 
18.0 
18.0 
17.5 
16.5 


11.5 
16.5 
17.6 
14.0 
14.0 

14.0 
14.0 

14.0 
14.0 
14.0 

15.0 
17.0 
16.0 
14.5 
14.5 
14.5 


16.0 
16.0 
16.5 
15.5 
14.5 

15.0 
16.0 
14.0  1 
13.5  ' 

13.5  I 

13.6 

13.6  I 
14.0 
16.0  ! 
17.6 
17.5 


14.0 
U.C 
13.5 
13.5 
14.0 

14.0 
13.5 
13.5 
13.0 
13.0 

13.0 
12.5 
12.6 
12.5 
12.0 


Monthly  discharge  of  WelU  eaiud  near  Joseph,  Utah,  for  the  years  ending  Sept.  30,  1915 

and  1916. 


Month. 


1914. 
Oclol)crl-34... 

1915. 
March  20-31... 

AprU 

May 

June 

Jnly 

AURK'^t 

September 


DiaehaiKC 
in  second- 
feet  (mean). 


7.2 


Rnn-oS 
(total  In 
acre-feet). 


341 


1.3 

30 

14.4 

857 

18.7 

■     1,150 

19.9 

1,180 

19.2 

1,180 

11.8 

726 

7.6 

4S0 

Month. 


191& 
October  1-12.... 

1016. 

April 

May 

Juno 

July 

Anguxt 

September 


Discbarge 
In  second- 
feet  (mean). 


5.8 


11.4 
28.0 
19.3 
14.0 
15.3 
13.2 


Run-off 

(total tn 

acre4eet). 


137 


678 
1,780 
1,190 
860 
940 
786 


■OKBOZ  OAVAI.  HXAX  XUBINOBZ,  UTAH. 

Location.— In  S\V.  }  sec.  6,  T.  25  S.,  R.  3  W.,  1  mile  below  head  of  canal  and  3J 

miles  southwest  of  Elsinore,  Sevier  County. 
Records  avaii.ablb. — .\pril  4,  1914,  to  September  30,  1916;  irrigation  seasons  only. 
Gaoe. — Stevens  water-stage  recorder  on  left  bank,  with  inside  and  outside  staff  gages. 
DiscRAROE  MEASUREMENTS. — Made  by  wading.  i 

Channel  and  control. — One  channel  at  all  stages.    Bed   composed   of  gravel. 

Concrete  weir  with  18-inch  flashboards,  15  feet  below  gage,  serves  as  control. 
Diversions. — Not  known. 

Reottlation. — Flow  controlled  by  head  gates  and  flashboards  on  weir. 
AcciTRACT. — Stage-discharge  relation   changed   slightly  at  times  during  1916  by 

accumulation  of  silt  behind  creet  of  control ;  permanent  during  season  of  1916. 

Rating  curves  well  defined.      Operation  of  water-stage  recorder  satisfactory. 

Daily  discharge  ascertained  by  applying  to  rating  table  the  mean  daily  gage 

heig}it  obtained  by  inspecting  recorder  graph;  shifting-control  method  used  for 

short  periods  in  1916.    Records  excellent. 

Canal  diverts  water  from  right  bank  of  Sevier  River  in  the  NW.  i  sec.  12,  T.  25  S., 
R.  4  W.    Water  used  for  irrigation  in  and  near  Monroe. 
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SURFACE  WATER  SUPPLY,  1»16,  PART  X. 


DUcharge  measurements  of  Monroe  canal  near  EUinore,  Utah,  during  the  yean  ending 

Sept.  SO,  1915  and  1916. 


Date. 

Made  by- 

hei^l 

Ms- 
Charge. 

Date. 

Made  by— 

Oaee 
height. 

Dls- 
cfaarge. 

1915. 
Uar.    9 

J.J.SanMrd 

Fat. 
a  36 
1.37 
1.42 
1.40 
1.48 
1.50 
1.56 
1.42 
1.07 
1.10 
.88 

67 

59 

57 

66 

71 

74 

63 

39.3 

4a7 

27.0 

1916. 

Har.  11 

Apr.  24 

24 

24 

24 

24 

Uay  29 

June  21 

July     3 

Aug.    5 

Sept.  16 

J.  J.  Sanford 

Feet. 
0.55 
1.57 
1.11 
.67 
.87 
L31 
1.63 
1.50 
1.42 
1.58 
L56 

Sec-fl. 
11.1 

Apr.  24 

Uay    8 

June  10 

12 

25 

do 

do 

Sanford  and  Jones 

do 

J.  J.Sonford 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

74 

43.7 

16l1 

29.3 

57 

JUly^ 

Sanford  and  Jones 

I.  J.  Sanford 

80 
72 

Aug.  21 
Sept.  18 
Oct.   12 

Sanford  and  Jones 

J.  J.  Sanford 

M 
76 

do 

7« 

Daily  discharge,  in  second-feet,  of  Monroe  canal  near  Elsinore,  Utah,  for  the  yeart  ending 

Sept.  30,  1915  and  1916. 


Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

1914. 
I 

48 
48 
48 
48 
48 

48 
41 
26 
26 
26 

11 

12 

la 

14 

IS 

le 

17 
IS 
19 
20 

1914. 

26 
25 
28 
28 

25 

25 
25 
25 
25 
23 

21 

1914. 

2S 

2 

22 

25 

3 

23 

24 

4 

5 

6 

7 

8 

9 



10 





Day. 

Uar. 

Apr. 

uay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1915. 
1 

54 

54 
55 
67 
61 

61 
58 
55 
65 
54 

53 
54 
56 

88 
57 

54 
66 
59 
58 

SO 

62 
60 
61 
63 
63 

62 
59 
55 
56 
57 

58 
57 
56 
■5S 
88 

87 
86 
88 
87 
68 

88 
58 
67 
65 
55 

66 
86 
56 
61 
66 

67 
65 
65 
64 
66 

64 
62 
59 
59 
50 
m 

88 
88 
88 
87 
55 

57 
55 

SO 
55 
57 

61 
69 
68 
68 
67 

67 
68 
67 
68 
70 

70 
71 
71 
70 
70 

70 
71 
71 
71 
70 

70 
70 
71 
72 
73 

74 
74 
74 
73 
73 

73 
73 
72 
64 
65 

64 
64 
64 
64 
64 

64 
64 
64 
68 
65 

66 
66 
65 
65 
66 
66 

66 
65 
65 
64 
64 

64 
63 
63 
64 
62 

61 
62 
62 

62 
62 

64 
64 
63 
60 
60 

52 
40 
40 
41 
41 

40 
40 
40 
42 
41 
42 

42 
42 
42 
44 
43 

43 
43 
42 
42 
42 

42 
43 
43 
44 
43 

42 
42 
42 
42 

41 

41 
41 
40 
40 
40 

40 
40 
40 
40 
41 

41 

2 

40 

3 

40 

4 

37 

$ 

36 

6 

36 

7 

36 

8 

36 

9 

6.3 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 

4.0 
6.7 

16 

18 

18 

20 
20 
18 
18 
18 

18 
18 
18 
18 
18 
34 

30 

10 

11 

12 

28 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

24 

26 

27    

29 

31 
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2><n7y  diteharge,  in  second-feH,  of  Monroe  canal  near  Elnnore,  Utah,  for  the  years  ending 
Sept.  SO,  1915  and  /9i6— Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

Uay. 

June. 

July. 

Aug. 

Sept. 

1916. 
1 

0 
0 
0 
0 
0 

0 
0 
3 
5 
6 

7 

7 

33 

S0 

62 

83 
U 
75 
88 
96 

96 
98 
iS 
82 
92 

91 
90 

91 
92 

03 

81 
67 
76 
68 
61 

72 
72 
71 
74 
76 

72 
68 
73 
88 
80 

68 
64 
64 
66 
66 

66 

64 
67 
68 
68 

66 
66 
66 
66 

60 

76 
76 

76 
78 
78 

79 
78 
78 
78 
76 

78 

ti 
78 
78 
78 

67 

51 
78 
78 
78 

78 
68 
61 
62 
61 

67 
74 
74 
73 
72 

1916. 
16 

68 
66 
38 
40 
T9 

77 
78 
76 
74 
85 

86 
88 
88 
86 
85 

92 
90 
31 
60 
90 

84 

84 
89 
92 
90 

82 

80 
82 
SO 
78 
80 

73 
67 
66 
68 
70 

70 
71 
71 
71 
70 

70 

:o 

70 
68 
68 

66 
64 
62 

62 
64 

66 

68 
72 
72 
73 

71 
76 
75 
72 
72 
76 

78 
76 
76 
76 
78 

78 
78 
72 
66 
68 

68 
68 
68 
63 
68 
08 

74 

2 

17 

74 

3 

18..  . 

74 

4 

19 

73 

5 

20 

75 

t 

21 

75 

7 

22  . 

75 

8 

23 

74 

» 

24 

72 

10 

25 

71 

11 

1 
26 

70 

12 

27  . 

68 

13 

28 

66 

14 

30 

64 

15 

63 

31 

Note.— Qage  height  Har.  34  to  Apr.  I  unreliable;  crest  board  on  control  tampered  with;  discharge 
estimated. 

Monthly  discharge  of  Monroe  caTuil  near  Elnnore,  Utah,  for  the  years  ending  Sept.  SO,  1915 

and  1916. 


Month. 


Discharge 
I  In  second- 
'Ibot  (mean). 


Run-off 
(total  in 
acre-lDct). 


Month. 


Discharge 
insecond- 
fcot  (mean), 


Rnn-ofl 
(total  In 
acre-leci). 


1914. 
October  1-23... 

1915. 

March  9-31 

AprU 

June 

July 

August 


31.8 


14.2 
57.5 
59.1 
64.  B 
68.0 
55.  S 


1,450 


647 
3,420 
3,C30 
3,840 
4,180 
3,410 


1915. 

September 

October  1-12... 

1916. 

April 

May 

June 

July 

August 

September 


41.7 
34.2 


43.1 
83.1 
71.4 
68.0 
74.7 
70.3 


3,480 
814 


2,560 
5,110 
4,250 
4,180 
4,590 
4,180 


ELSnrOBZ  CAHAI.  HXAK  ELSINOBE,  UTAH. 

Location.— In  NW.  J  sec.  6,  T.  25  S.,  R.  3  W.,  about  300  yards  below  head 

of  canal  and  2}  miles  sduthwest  of  Elsinore,  Sevier  County. 
Records  available. — April  11, 1914,  to  September  30, 1916;  irrigadop  seasons  only. 
Gagb. — Stevens  water-stage  recorder,  with  inside  and  outside  staff  gages. 
DisCHAROE  MEASUREMENTS. — Made  by  wading  near  gage. 
Channel  and  control. — Bed  composed  of  gravel.    Concrete  weir  10  feet  below  gage 

servee  as  control. 
DrvKRSioNa. — ^Above  all  diversions  from  canal. 
Regulation. — Flow  controlled  by  head  gates. 
Accuracy. — Stage-discharge  relation  changed  slightly  during  1915  by  sand  accumu- 

latang  above  control;  permanent  during  1916.    Rating  curves  well  defined. 

Operation  of  water-stage  recorder  satisfactory  throughout  each  seasbn .    Daily  di»- 

charge  ascertained  by  applying  tb  rating  table  the  mean  daily  gage  height  obtained 

by  inspecting  recorder  graph;  shifting-oontrol  method  used  for  short  periods  in 

1916.     Records  for  1915  good ;  for  1916  excellent. 
Canal  diverts  water  from  left  bank  of  Sevier  River  just  above  the  Denver  &  Rio 
Grande  Railroad  bridge  over  the  river  south  of  Elsinore,  in  the  NW.  \  sec.  6,  T.  25  S., 
R.  3  W.    Water  used  for  irrigation  in  and  near  Elsinore. 
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SrBFACE  WATEB  SUPPLY,  1916,  PAKT  X. 


Di»d>arge  mtaniTeminU  of  EUinore  canal  near  EUinore,  Uki,  daruig  Ae  feat  endmg 

Sept.  30, 1915  and  1916. 

piadebjr  J.J.Sniorl.] 


Dmto. 

beigbt. 

Di»- 

I>ste. 

1    Ctrt 
height. 

Dto- 
cter-e.  : 

Dal*. 

hei^. 

Dia- 
daije. 

1915. 

M»'   « 

Ftrt. 

ass 

L72 
LH 
L7B 
L74 
L74 
LTO 

Stt.-fi. 

a» 

32.8 
25.0 
34.0 
32.6 
33.4 
34.4 

19Ul 

Auit.  21 

Bept.ia 

19I«L 

Mar.  7 

!    Ftrt. 

..'      L2S 

L26 

Stt.^.  • 
1.13 
liO 

as 
- 1 

401.7 

19I6. 

Apr.  2i 

M»v  29 

July  3 

Fett. 
LSO 
1.36 
L«0 
1.60 

8ft.-fi. 
2S.J 

Apr.  23 

May  8 

21.2 
21.4 

June  10 

.\u%.  5 

W  1 

25 

St-pt.  U 

L4S'        2a  5 

July  7 

Apr.  2« 

K 

2.02 

^  22..:::::. 

' 

Daily  diacharye,  in  tecamd-feet,  of  Eltiwtre  eartal  near  Elrinore,  XJlak,for  the  yean  ending 

Sept.  30,  1915  and  1916. 


mr- 

Uat. 

Apr. 

M>7.  '  June. 

JnlT. 

-Vus. 

Sept. 

Oct. 

1 

1915. 

&« 
.» 
.8 

&3 
14 

18 
19 
33 

23 
27 

31 
29 
29 
29 

38 

38 
29 
10 
32 
S3 

33 
32 
33 
S3 
33 

32 
33 
33 
33 
34 

S2 
28 
38 
36 
36 

36 
25 

35 
M 

IS 

39 
31 
33 
34 

86 

37 
36 
87 
38 
30 

ao 
ao 

19 
31 
33 

S 
32 

36 
30 
31 
31 

S3 

29 
27 
38 
35 

34 
34 
33 
36 
S2 

32 
32 
31 
31 
30 

34 

S7 
39 
36 
34 

U 

28 

31 
33 

32 
33 
S3 
33 
83 

33 
33 
33 
34 
35 

31 
S3 
S3 
S3 

SI 

30 
30 
31 
31 
31 

SO 
SO 
33 
32 
35 

35 
34 
16 

40 

40 

39 
36 
34 
35 
38 
38 

37 
38 
38 
35 

33 

SS 
S3 
31 
31 
31 

33 
31 
31 
31 
31 

SS 

33 
30 
30 
10 

9t 

17 
18 
19 

19 

19 
18 
17 
16 
16 
15 

15 
15 
15 
U 
15 

15 
IS 
15 
15 
15 

15 
IS 
IS 
15 
U 

15 

15 
IS 
IS 
16 

16 
15 
16 
15 
15 

15 
15 
16 
19 
19 

19 

2 

IS 

3 

16 

4 

11 

5 

9.1 

t ' 

8.8 

7 - 

8.S 

8 

LO 
LI 
L2 

L2 
L4 

u 

L4 
L4 

L2 
.8 
.6 
.2 

.5 
LI 
Zl 
L9 

.6 

.8 
.6 
.« 

.6 
.6 
.6 

8.0 

9 

7.8 

10 

13 

11 

14 

12 

13 

14 

IS 

16 

17 

IS 

19 

20 

21 

22 

23 

25 

2i 

25 

27 

28 

29 

30 

31 

D.y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.  , 

D«y. 

Apr. 

M«r. 

June. 

July. 

Aug 

.  Sept. 

1916. 
1 

0.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 

5 

17 

21 

33 

49 
48 
49 
48 
49 

49 
51 
51 
51 

48 

45 
45 
41 
40 
44 

29 
27 
24 
28 
3C 

41 
42 
43 
43 
44 

39 

39 
42 

40 
3i'> 

29 
30 
29 
31 
31 

32 
33 
35 
33 
32 

SI 

32 
32 
32 
31 

28 
23 
29 
29 
30 

32 
31 
31 
30 
39 

29 
31 
35 
35 
» 

34 
35 
36 
35 
34 

33 
33 

37  1 
36  ' 
34 

32, 

30 
28 
26 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
35. 

36. 
27. 
2H. 
7^ 

1916. 

24 

as 

35 
33 
23 

23 
27 
30 
31 
39 

45 

45 
48 

51 

51 

47 
46 
47 
45 
43 

43 
42 
43 

38 
32 

25 

22 
21 

ao 

21 

.        26 

34 
34 
33 
35 
34 

36 
33 
23 

16 
16 

26 
30 
31 
31 
31 

31 
28 
27 
37 
28 

37 
28 

38 
28 
38 

28 
32 
30 
28 
» 

34 
33 
31 
St 
31 

33 
39 
31 
31 
33 

S3 
36 
» 
37 
3S 
So 

25 
25 
35 

2 

3 

4 

25 

5 

21 

6 

17 

7 

17 

8 

9 

15 

10 

IS 

U 

13 

12 

13 

13 

13 

14 

11 

15 

30. 
31. 

NoTS.— No  gago  record,  dtsohargc  interpolated,  Sept.  9-14, 191«. 
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Monthly  dittharge  of  Elsinort  canal  near  Fhinore.  Utah,  for  the  years  ending  Sept.  SO, 

191 ',  and  1916. 


Uonth. 


Mean  di'*- 
chaig«  In 
(second- 
feet). 


1915. 

Karch8-31 

April 

Miy 

June 

July 

August 

September 

October  1-11.... 


1.0 
25.1 

27.5 
3a7 
33.7 
27.4 
15.4 
11.8 


Run-off 
(total  Id 
acre-Ieet). 


48 
1,490 
1,«90 
1,830 
2,070 
1,680 
916 
253 


Monlh. 


1916, 

April 

Jtoy 

June 

July 

Augusit 

September 


Mean  dls- 

chaigein 

(spoond- 

fect). 


19.4 
4a9 
33.2 
29.9 
32.0 
24.8 


Run-off 

(total  in 

acre-feet). 


1,150 
2,510 
1,980 
1,840 
1,970 
1,480 


BROOELTir  CAKAI.  NBAB  ELSHTORE,  UTAH. 

Location. — In  eec.  6,  T.  25  S.,  R.  3  W.,  about  a  quarter  of  a  mile  below  head  of  canal 
and  2\  miles  southwest  of  Elsinore,  Sevier  County. 

Records  avaiiable. — ^April  13, 1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gage. — Stevens  water-stage  recorder  on  left  bank,  with  outside  and  inside  staff  gages. 

DiscHAROE  MEABxmEMBNTS. — Made  from  bridge  75  feet  above  gage. 

Channel  and  control. — Bed  compoeed  of  gravel.  Concrete  weir  with  flaahboard 
200  feet  below  gage  serves  as  control. 

Diversions.— Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 

Accuracy. — Stage-discharge  relation  changed  slightly  several  times  during  1915  by 
accumulation  of  sand  behind  control  crest;  permanent  during  1916.  Rating 
curves  well  defined.  Operation  of  water-stage  recorder  satisfactory  throughout 
each  season.  Daily  discharge  ascertained  by  applying  to  rating  table  the  mean 
daily  gage  height  obtained  by  inspecting  recorder  (^aph.    Records  excellent. 

Canal  diverts  water  from  right  bank  of  Sevier  River  near  the  Denver  &  Rio  Grande 
Railroad  bridge  over  the  river  south  of  Elsinore,  in  sec.  6,  T.  25  S.,  R.  3  W.  Water 
used  for  irrigation  east  of  Elmnore. 


Discharge  meaiwrements  of  Brooklifn  canal  near  Elrinore, 

Sept.  SO,  1915  and  1916. 


Utah,  during  the  years  ending 


[Made  by  J.  J.  Suiford.] 

Date. 

he'i^t. 

Dis- 
charge. 

Date. 

(5  age 
heiiht. 

Dls- 
ebarge. 

Date. 

Oage 
height. 

Dis- 
charge. 

1»U. 

Mv.  *  

ftrt. 
1.17 
2;  32 
2;  27 
2.42 
2.28 
2.34 
1.92 

Sec..^. 

51 

45.2 

64 

47.6 

48.2 

28.3 

19U. 
Aug.  30 

Ftet. 
1.55 

1.18 
1.95 
2.43 

8K.-n. 
1&6 

5.2 
32.0 
53.0 

1919. 
Apr.26 

Feet. 
Z92 
L55 
Z74 
Z29 
2.14 
2.08 

See.-ft. 
75.0 

Apr.  24 

ySijB 

1»1<. 
Mar.  7 

do 

May  27 

17.5 
71.5 

limit  9          

June  21 

46.8 

25 

Apr.  7 

38.7 

July  7 

24...:::::: 

Sept.  19 

36.8 

Daily  discharge,  in  second-feet,  of  Brooklyn  canal  near  Elsinore.  Utah,  for  the  years 
ending  Sept.  SO,  1915  and  1916. 


Day. 

Oct. 

Day. 

Oct.       1 

«l 
15 
15  ' 
15 

15 
15 
14  ' 
14  1 

Day. 

Oct. 

1 

1914. 

42 
41 
42 
42 

42 
28 
15 
IS 

'    9... 

1914. 

17... 

1914. 

16 

2, 

10 

18 

32 

J              

11 

19 

44 

4 

12. 

20 

SO 

S 

13 

21 

SO 

6       

■  14 

22 

50 

7 

i  15 

23 

9d 

g.          

!  16.:::::::::::::::::::: 
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Daily  discharge,  in  leetmd-fett,  of  Brooklyn  earial  near  Eliinore,  Utah,  for  the  yean 
ending  Sept.  SO,  1915  and  1916 — Continued. 


Day. 

Uar 

Apr. 

May 

June.. 

July. 

Ang. 

Sept. 

Get, 

ISIS. 

1 

14 
16 
29 
28 
26 

25 
30 
37 
36 
35 

35 
34 
34 
32 
31 

30 
29 
29 
36 
51 

52 
50 
.   51 
55 
69 

59 
52 
46 
47 
47 

48 
48 
46 
44 
45 

44 
44 
44 

49 
58 

58 
CO 
58 
61 
«2 

«2 
64 
65 
51 
37 

37 
46 
48 
49 
51 

53 
54 
53 
52 
52 
53 

56 
CO 
58 
58 
56 

56 
56 
56 
56 
58 

58 
56 
56 
49 
« 

46 
47 
46 
48 
49 

49 
49 
48 

.Jl 

48 
50 
50 
50 
48 

48 
48 
47 

47 
48 

48 
48 
48 
47 
47 

47 
47 
44 
34 
34 

33 
31 
29 
30 
30 

30 
30 
30 
31 
31 

31 
34 
33 
33 
33 
33 

32 

32 
32 
32 
31 

32 
31 
32 
32 
33 

33 
32 
31 
31 
31 

32 
31 
31 
31 
31 

26 
16 
17 
17 
16 

16 
17 
17 
16 
17 
17 

19 
19 
20 
SO 
19 

19 
19 
19 

19 
19 

20 
20 
21 
21 
20 

21 
21 
20 
20 
20 

20 
20 
25 
45 
46 

33 
16 
15 
15 
15 

It 

2 

IS 

3 

IS 

4 

14 

6 

IS 

« 

30 

7 

20 

8 

4.0 
4.2 
4.2 

4  4 
3.0 
1.6 
4.6 
5.0 

5.3 
8.0 
7.1 
5.0 
5.0 

4.4 

4.0 
4.2 
1.4 

.7 

.5 
«.l 
18.0 
10.6 
4.0 
11.0 

20 

9 

17 

10 

1( 

11 

33 

12 

13 

I' 

15 

16 

17 

18 

20 

21            .      

23 



25 

26 

27 

28 

»:::::::::::::::::::::::::::::::::::: 

30 

31 

"  1 

Day. 

Har. 

Apr. 

May. 

June. 

July. 

Auj:. 

Sept. 

1916. 
1 

20 
19 
18 
14 
13 

22 

25 
32 
32 
31 

30 
29 
31 
32 
34 

36 
38 
41 
41 
41 

46 
52 
52 
54 
66 

74 

82 

96 
88 

88 

88 
85 
88 
84 
83 

84 
85 
92 
85 
86 

86 
86 
82 
78 
77 

76 
78 
86 
74 
70 

70 
70 
70 
70 
70 

70 
70 
64 
61 
61 
61 

60 
64 
44 
43 
49 

49 
49 
49 
50 
63 

53 
50 
60 
48 
41 

41 

46 
45 

47 
46 

46 
44 
42 
44 
41 

39 
40 
39 
38 
39 

40 
38 
38 
40 
40 

38 
38 
39 
39 
39 

38 
38 
38 
38 
38 

38 
36 
35 

36 
36 

36 
37 
37 
37 
38 

S8 
41 
41 
41 
41 
41 

41 
41 
41 
41 
41 

43 
43 
42 
41 
41 

41 
42 
44 
45 
50 

50 

48 
48 
48 
48 

48 
48 
44 
40 
40 

40 
40 
39 
39 
40 

40 

1 

40 

2 

19 

3 

3S 

4 

38 

5 

38 

38 

7 

37 

8 

39 

9 

40 

40 

11 

40 

12 

40 

13 

41 

14 

40 

6 

11 

17 
17 
17 
25 

34 
31 
22 
22 
22 

22 
22 
22 
21 
21 
20 

39 

16 

40 

17 

39 

3> 

19 : 

38 

20 

40 

21 

41 

22 

39 

39 

24 

38 

25 

36 

26 

36 

27 

3t 

28 

35 

29 

39 

34 

31 

NOTB. — 1915:  Stai^e-diseharge  relation  afTectcd  l>y  backwater  for  part  of  the  day,  due  to  ch*clr  brto* 
oontrol  employed  to  supply  water  to  a  .small  lateral,  discharge  estimated.  Mar.  3l/Apr.  13-13.  May  3,  Ih, 
»,  Jtane  S,  20,  July  4. 15, 28,  Aug.  6, 17,  31,  Sept.  27. 
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Monthly  diteharge  of  Brooklyn  canal  near  Eliinore,   Utah,  for  the  yeari  ending  Sept. 

SO,  1915  and  1916. 


Month. 


1914. 
October  1-23... 

1915. 
March  8-31 

^:::::::::: 

Jane , 

July 

August 

September. 


Dischaige 
In  second- 
feet  (mean) 


31.2 


Runoff 
(total  in 
acre-feet). 


1,420 


5.3 

251 

37.8 

2,250 

51. 5 

3,170 

61.0 

3,090 

38.2 

2,350 

26.6 

1,640 

21.5 

1,280 

Month 


1915. 
October  1-11... 


1916. 

March  15-31 

April 

May 

Jiuie 

July 

August 

September 


Discharge 
In  second- 
feet  (mean). 


17.2 


20.9 
42.6 
76.9 
46.0 
38.3 
43.1 
38.4 


Run-off 

(total iH 

acre-feet). 


376 


708 
2,530 
4,730 
2,740 
2, 360 
2,650 
2,280 


aiOHTTBLD  OAKAL  N2AS  ELSnrO&E.  tTTAH. 

Location.— In  NE.  \  sec.  6,  T.  25  S.,  R.  3  W.,  200  feet  below  head  of  canal  and  2 
miles  southwest  of  Elsinore,  Sevier  County. 

Recobds  available. — April  11,  1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gaoe. — Stevens  water-stage  recorder  on  right  bank,  with  inside  and  outside  staff 
gagee. 

Discharge  measurements. — Made  by  wading  75  feet  above  gage. 

Channel  and  control. — Bed  composed  of  gravel  and  sand.  Concrete  weir,  with 
removable  flashboards,  10  feet  below  gage,  served  as  control  until  May  10,  191C, 
when  permanent  crest  was  installed. 

Diversions. — Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 

Accuracy. — Stage-discharge  relation  changed  during  1915  season  by  accumulation 
of  sand  back  of  control  crest  and  changing  of  flashboards  on  control.  Dates 
of  change  in  conditions  are  accurately  known  from  discharge  measurements, 
gage  records,  and  information  furnished  by  water  master.  Several  rating  curves 
used  for  1915;  two  well-defined  curves  for  1916.  Water-stage  recorder  operated 
satisfactorily.  Daily  discharge  ascertained  by  applying  to  rating  table  the 
mean  daily  gage  height  obtained  by  inspecting  recorder  graph.  Records  for 
1915  good;  for  1916  excellent. 

Oanal  diverts  water  from  left  bank  of  Sevier  River  a  short  distance  below  the 
Denver  &  Rio  Grande  Railroad  bridge  south  of  Elainore,  in  the  NW.  J  sec.  6,  T.  25  S., 
R.  3  W.    Water  used  for  irrigation  in  Sevier  Valley  west  of  the  river  near  Elsiiiorc. 

Diteharge  Tneaturements  of  Richfield  caruil  near  Elsinore,  Utah,  during  the  years  ending 

Sept.  SO,  1915  arid  1916. 


(Made  by  J. 

J.  Santord.) 

Date. 

Oage 
hel2>t. 

Dis- 
cbarge. 

Date. 

he'^t. 

Dis- 
charge. 

Date. 

he^t. 

Dls. 
charge. 

191S. 

ICar.    8 

Apr.  23 

"^'  2§:::::::: 

27 

27 

27 

June    9 

25 

1.30 
1.86 
2.08 
2.38 
2.43 
2.04 
1.5« 
2.39 
2.37 
2.55 
2.40 

Set.-ft. 
«0.6 
111 

76 

78 
106 

64 

20.6 
102 

97 
116 

98 

1915. 

July  22 

Aug.  19 

30 

Sept.  18 

Oct.   12 

1916. 

Mar.    7 

Apr.  26 

26 

26 

Fetl. 
2.36 
1.45 
1.24 
1.40 
1.20 

.76 
2.30 
2.17 
1.82 

78 
56 
70 
52 

23.4 
108 

87 
67 

1916. 

Apr.  26 

May   17 

27 

June  21 

July    3 

Aug.    5 

Sept.  19 

19 

19 

FcH. 
1.37 
2.36 
2.18 
2.34 
2.10 
2.19 
1.47 
1.75 
2.00 

See.-fU 

18.3 
115 

95 
104 

82 

95 

23.8 

47.2 

74 

a  Estimated. 


94927°— 19— WSP  440- 
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SURFACE  WATER  SUPPLY,  1916,  PABT  X. 


Daily  dMmrge,  in  teeond-fut,  cfRidiJUld  etmal  war  BWture,  Utak,/or  tie  ytan  ending 

Sept.  SO,  191S  and  1916. 


D«y. 

OC   , 

D«T. 

Oct 

Day. 

Oct. 

1914. 
I 

35 
31 
47 
52 

43 
41 

43 

1 

M 
11 

U 

u 

14 
IS 

1914. 

A 

17 

1914. 

20 

3 



is    : 

20 

S 



VI 

19 

18 

4 

31 

30 

38 
31 
30 

20.  .  . 

18 

f 

21 

17 

8 

22 

17 

7. 



23 

30 

8. 

24 

33 

Day. 

Mar. 

Apr. 

Itoy. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1915. 
1 

34 

80 

to 

8* 

50 

55 

48 

46 

92 

103 

99 
98 
110 
103 
98 

94 
91 
88 

97 
116 

116 

121 
118 
105 
111 

110 

108 

loa 

105 
100 

108 
107 

Ill 

111 

M 

74 

16 

77 
77 
78 
99 
111 

112 
104 
97 
80 
88 

98 
100 

99 
108 
111 

118 

104 

101 

98 

97 

119 

lis 

116 
113 
106 
108 

107 
107 
100 
81 
.90 

89 
88 
88 
92 

94 

M 

92 
91 
« 
80 
84 

88 

85 

81 

78 
74 
75 
72- 

88 
68 
86 

66 

67 

67 
67 
61 
58 
S8 
61 

60 
80 
74 

88 
74 

73 
70 
88 
69 
88 

68 
74 
74 
74 
74 

71 
70 
70 
» 
66 

63 
60 
SO 

8 
8 

27 
56 

60 
59 
59 

57 

2 

50 

3 

SB 

4 

30 

38 

8 

21 

7   .  .. 

as 

as 

.8 

.6 

.8 
.8 

I 

34 

9 

10 

10 

69 

11 

57 

12    

54 

14 

18       .     

16 

74 
87 
100 

80 

88 
87 
77 
74 
80 

83 
106 
103 

94 
100 
)M 

17  

18      

20 

13 

33 

22 

28 
(0 
46 

« 
38 
34 
34 
34 
84 

31 

23 

116  \         92 
111  1    M 

23 

34 

108 
108 

108 

111 
111 
107 
106 

102 
108 

102 
108 
98 
98 

96 
94 

25 

ae 

27 

28 

28 

30 

81  
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Dally  dueharge,  in  ucond-Yeet,  of  Richfield  canal  luar  Eliinore,  Utah,  for  the  year  ending 
Sept.  SO,  1915  and  iSiS— Continued. 


Day. 

Uor. 

Apr. 

May. 

June. 

Jvij. 

Aug. 

Sept. 

»U. 
1 

106 
102 
106 
106 
106 

107 
110 

IIS 
126 
130 

131 
147 
144 
122 

lie 

117 
116 
121 
113 
III 

107 
106 
100 
83 
75 

70 
82 
84 
106 
106 
105 

106 
106 
104 
S3 
121 

121 
121 
126 
130 
134 

113 
102 

88 
85 
98 

98 
104 
104 
106 
106 

108 
104 
101 

104 
104 

»4 
95 
95 
93 
88 

81 

w 

«1 
«1 

106 
100 
»5 

88 

90 
88 
90 
91 

86 
80 
72 
75 
80 

80 
81 
83 
84 
86 

91 
104 
101 

98 
100 
100 

99 
95 
98 
100 
96 

101 
81 
80 
75 
73 

72 
75 
79 
73 
80 

87 
81 
85 
93 
88 

99 
96 
90 
84 

la 

80 
80 
78 

78 
86 
88 

86 

2 ■. 

85 

s •. 

79 

4 

81 

5 

75 

e 

71 

7 

23 

18 
10 
8 

8 
8 
8 
8 
8 

8 
8 
» 
10 
12 

10 

2' 

12 
29 
48 
87 
87 

93 
99 
60 
40 
81 

96 
99 
102 
102 
101 

107 
81 
112 
113 
113 

67 

g 

80 

9 

87 

10 

86 

11 

83 

12 

81 

13 

84 

14 

79 

15 

71 

1« 

79 

17 

80 

78 

19 

74 

20 

•3 

21 

94 

22 

00 

23 

86 

78 

2& 

73 

25 

71 

27 

70 

2g      

67 

20 

66 

30 

at 

NoTB.— 1915:  DaOy  discharge  estimated  Mar.  13-19, 0.6  second-toot;  May  3-7,  85  second-feet;  May  10-lS, 
1  second-toot;  Aug.  8-lS,  83  second-feet;  and  Mar.  20,  25-27,  30-31,  Apr.  1-3,  Sept.  6-7,  as  given  In  table. 
Canal  bead  gates  closed  Mar.  8-19,  May  10-15.     1916:  No  flow  Mar.  22  to  Apr.  9. 

MoTUhly  diteharge  of  Richfield  canal  near  EUinore,  Utah,  for  the  yean  ending  Sept.  SO, 

1915  and  1916. 


Montb. 


1914. 
October  1-24... 

I91S. 

March  8-31 

AjrU 

M& 

June 

July 

Angust 

September 

October  1-13... 


Discharge 
In  second- 
feet  (mean). 


30.3 


Run-off 
(total  in 
acre-het). 


1,440 


16.8 

800 

91.2 

6,430 

67.7 

4,160 

98.2 

6,840 

100 

6,160 

76.4 

4,700 

61.8 

3,680 

41.2 

980 

Month. 


1916. 

March  7-n 

AprU 

May 

June 

July 

Aogost 

September 


Discharge 
in  second- 
feet  (mean). 


6.S 
65.0 

109 

105 
89.7 
85.6 
78.6 


Run-off 

(total  in 

acre-fset)  , 


3,270 
6,700 
6,250 
6,520 
5,260 
4,680 


AHHABELI.A  OAVAI.  AT  SLSOTOHE,  TTTAH. 

Location.— In  NW.  J  Bee.  33,  T.  24  S.,  R.  3  W.,  about  400  yards  below  head  of  canal 
and  a  mile  'southeast  of  Denver  Sc  Rio  Grande  Railroad  station  at  Elsinore, 
Sevier  County. 

Rkcords  availablb.— April  11, 1914,  to  September  30,  1916;  irrigation  aeaflons  only, 

Gaob. — Stevens  water-stage  recorder  with  outside  and  inside  staff  gages. 

DisCHABOB  MBASTTHBMENTB. — Made  by  wading  150  feet  below  gage. 

Channbl  and  control. — Bed  composed  of  sand  and  gravel.  Concrete  weir  10  feet 
below  gage  serves  as  control. 

DivBBsioNS. — Above  all  diversions  from  canal. 

RBOxriAiiON.— Flow  controlled  by  head  gates. 
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SITRFACE  WAISB  StTFFLY,  1916,  FART  X. 


AocirsAcr. — Stage-diechaise  pntctically  pemaneiit.  lUtiiig  cnrve  wtH  defined. 
Operatkm  of  water-stage  records  aatisbctoiy  during  iirigation  Beasona  of  both  1915 
and  1916.  DaUy  diacbaige  aacertained  by  applying  to  rating  table  the  mean 
daily  gage  height  obtained  by  inspecting  recorder  graph.    Records  excellent. 

Canal  diverts  water  from  right  bank  of  Sevier  River  in  the.NW.  i  sec.  33,  T.  25  S., 
R.  3  W.  Water  is  used  for  irrigation  in  Sevier  Valley  east  of  the  river  and  bdow 
Elsin<ne. 

Ditdurge  mtatwementt  of  Amiabella  canal  at  EUinore,  Utah,  during  the  yeon  ending 

Sept.  SO,  1915  and  1916. 


J.Suifotd.] 

Date. 

iM^t. 

Dfa- 
efaarge. 

Date. 

1^. 

.^  I!       !>«<• 

hd^t. 

Dis- 
diarge. 

191S.          1    Fttt. 

Har.    9 0.46 

Apr.  2S ;      1.36 

May    8 1      1.36 

June  10 ,      1.31 

25 1      1.26 

27 LIS 

as LIS 

Stc..^. 

44.S 
43.9 

4as 

36.4 
29.8 
32.3 

19U. 

.  July     8 

1            21 

,  Aug.  30 

:  Sept.  18 

19I6. 

:  Mar.    9 

Apr.  r 

Fttt. 
1.31 
LOS 
.72 
.82 

.40 
La8 

^^8 

a&o 

IL6 
14.8 

3.0 
38.0 

1918. 

June    8 

6 

21 

July    3 

^"«-il:::::::: 

Sept.  19 

Fett. 
L43 
L44 
L16 
.98 
L04 
.96 
.93 

30.6 
3L1 
2X4 

a^o 

2LJ 
2L3 

Daily  diieharge,  in  $eeond-feet,  o/Annabetta  eanal  at  Eltinore,\Utah,  for  the  yean  ending 

Sept.  SO,  1915  and  1916. 


Day 

,  October. 

Day. 

October.    |i 

Day. 

October. 

1914 
1 

15 

1                15 

1              14 

1                14 

9 
10 
11 
U 

13 
14 
15 

U 

1914. 

15   ' 
15   ' 
15  1 
13  , 

IS 

17 

1914. 

IS 

2 

18 

13 

3 

.     ...     ............... 

19 

13 

4. 

30. 

13 

( 

1 

14 

31 

13 

6. 

13  i 
13  I 
13  1 

33 

13 

7 

1              u 

33 

11 

8. 

1 

1 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1915. 

14 
16 
32 
32 
31 

30 
30 
30 
18 
16 

10 
U 
17 
19 
20 

30 
22 
26 
33 
39 

40 
41 
45 
44 
44 

44 

44 

41 
41 
43 

4< 

48 
38 
34 
41 

43 
44 
44 

46 
45 

45 
46 
48 
48 
48 

47 
41 
42 
30 
19 

19 
19 
19 
19 
U 

at 

32 
30 
34 
36 
38 

40 
43 
44 
51 

50 

46 
4S 
40 
36 
40 
41 
37 
38 
29 
29 

S3 

36 
30 
38 
47 

48 
48 
49 
44 
4S 

S3 
24 
12 
32 

29 

SO 
28 
31 
SO 
47 

48 
46 
44 

39 
38 

36 
38 
32 

as 

25 

as 

24 
34 
34 
34 

26 
25 
38 
SI 
SI 

SI 

33 
IB 
38 
39 
80 

28 
28 
27 
28 
33 

33 
34 
S3 
33 
33 

24 
23 
19 
21 
23 

26 
26 
25 
34 
23 

19 
19 
16 
16 
14 

15 
15 
13 
11 
12 
18 

9 
10 
18 
38 

18 

16 
16 
IS 
15 
15 

16 
18 
18 
16 
18 

15 
IS 
15 
18 
14 

14 
45 
31 

34 

33 
33 
18 
18 
U 
IS 

14 

2 

IS 

3                     ' 

12 

4 

11 

5    .             

10 

6 ' 

10 

7 ' 

9 

8 

9 

9 

10 

11 

12 

13 

14 

3.8 
4.3 

4.3 
5.2 
6.6 
6.3 
2.4 

9 
9 

« 

IS 

16 

17 

18 

19 ' 

30 1 

21 

22 

23 ' 

24 

25 '    

26 

27 

J8 

29 

ao 

(1 

9.4 
16.0 

_ 

_ 
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DaUy  diaeharge,  in  leeondfeet,  of  AnnaheUa  cutmI  at  Eltinore.  Ubih,for  the  yean  ending 
Sept.  SO,  1915  and  1976— Continuea. 


Day. 

Apr. 

May. 

Jvme. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

UI6. 

as 

4 
10 

9 
22 
28 

26 

ae 

22 
22 
24 

44 

42 
44 
42 
43 

45 
M 
56 
S2 
56 

SO 
67 
54 
56 
66 

34 
30 
16 
10 
18 

32 

37 
35 
39 
52 

66 
52 
52 
35 
22 

18 
20 
22 
26 
28 

24 
24 

30 

28 
30 

26 
26 
25 
26 
26 

28 
28 
26 
25 
26 

26 
24 
24 
24 
24 

24 
25 
26 
25 
23 

24 
24 
21 
22 
20 

18 
17 
22 
26 
26 

28 
22 
24 
22 
21 

16 

24 
24 
25 
26 
25 

22 
24 
25 

27 
32 

36 
39 
38 
41 
42 

54 
43 
50 
42 
30 

30 
28 
28 
32 

34 

26 
14 
18 
16 
26 
39 

30 
23 
5 
26 
31 

31 

30 
28 
29 
30 

30 
32 
30 
26 
22 

24 
20 
18 
18 
19 

X 
23 

21 
20 
20 

22 
8 
4 
22 
25 
26 

24 
24 
24 
24 

23 

24 
20 
20 
20 
18 

16 
18 
17 
17 
X 
22 

23 

1 

17 

22 

2 

18 

23 

3 

19 

20 

21 

4    

23 

S 

24 
24 

6 

22 

7  

23 

18 

8     ...  - 

24    

14 
14 

9  

25 

10 

16 
18 

U  

27 

12 

28 

18 

13 

29    

18 

14 

30 

17 

IS 

31    

NoTK.— 1915:  Clock  of  recording  rage  stopped,  dlacbarge  estimated  trom  range  of  stage  recorded  May 
28  to  June  3,  June  7, 9,  July  7,  Aug.  31,  Sept.  3^,  7, 9-11, 26-29.  No  flow  Mar.  16-29.  1916:  No  ease  height 
record,  dlscnariKe  esUmated,  Apr.  15-19,  July  19-21.  Temporary  change  in  control,  discharge  determined 
from  parallel  rating  curve  June  6-14, 

Monthly  discharge  of  Annabella  eanal  at  Elsinore,  Utah,  for  the  yean  ending  Sept.  30, 

1915  and  1916. 


Month. 


(total  in 
acre-Ieet). 


Month. 


Discharge 
in  second- 
feet  (mean). 


Run-off 
(toUl  in 
acr»{eet). 


1914. 
October  1-23... 

1916. 

March  9-81 

Aj)ril 

June. 

July 

Atigost 


13.6 

2.6 
37.9 
35.6 
38.0 
31.5 
20.7 


115 
1,660 
2,190 
2,260 
1,940 
1,270 


1916. 

September 

October  1-11.... 

1916. 

April 

May 

June. 

July 

August 

September 


16.2 
10.4 

21.6 
40.8 
30.7 
22.1 
22.9 
20.9 


964 
237 

1,280 
2,510 
1,830 
1,360 
1,410 
1,240 


TXaMXUOS  CAITAL  HXAS  BIOHFIEI.D,  TTTAE. 

Location.— In  NW.  J  sec.  32,  T.  23  S.,  R.  2  W.,  5(X)  feet  below  head  of  canal  and 

2i  miles  east  of  Richfield,  Sevier  County, 
Rbcokds  available. — Apnl  10,  1914,  to  September  30, 1916;  irrigation  seasons  only. 
Gage. — Stevens  water-stage  recorder  on  right  bank,  with  inside  and  outside  stafi 


DiscHABGB  HEASURSMENTS. — Made  by  wading  or  from  bridge  a  quarter  of  a  mile 
below  gage. 

Channel  and  contbol. — Bed  composed  of  sandy  loam.  Concrete  weir  10  feet  below 
gage  serves  as  nominal  control,  but  owing  to  the  light  grade  of  the  canal,  growth 
of  moss  and  deposits  of  sand  cause  changes  in  the  rating. 

DrvERfiioNS. — Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 

Acc0RACT. — Stage-discharge  relation  changed  frequently  during  season  of  1915,  but 
remained  permanent  during  season  of  1916.  Several  rather  poorly  defined  rat- 
ing curves  used  for  1915,  well-defined  curve  used  for  1916.  Operation  of  water- 
stage  recorder  satisfactory  throughout  each  season.  Daily  discharge  ascertained 
by  applying  to  rating  table,  either  directly  or  by  shifting-control  method,  the 
mean  didly  gage  height  determined  by  inspecting  recorder  graph.  Records 
good. 

Canal  diverts  water  from  left  bank  of  Sevier  River  in  the  NW.  i  sec.  32,  T.  23  S., 
R.  4  W.  Water  used  for  irrigation  in  Sevier  Valley  west  of  the  river  and  northeast 
of  Richfield,  toward  Vermilion. 
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SURFACE  WATBE  STJPPI,T,  1916,  PABT  X. 


JHteharge  measuremerUB  of  Vermilion  canal  near  RiekJUld,  Viak,  during  the  yeart  ending 

Sept.  SO,  1S16  and  1916. 

[Uade  by  J.  J.  Banford.] 


Date. 

bdg^t. 

Dls- 
chaige. 

Date. 

Gara 
bei^t. 

Dla- 

Date. 

b^t. 

Db- 

I9U. 

Feet. 

8ec.-ft. 

191S. 

Feet. 

aec^. 

1           1816. 

Feet. 

See.-fl. 

^i 

22 

Le9 

73 

Ang.      14 

2.05 

.  Juno       6 

1.87 

87 

7 

1.M 

eo 

30 

1.63 

66 

1               21 

LS2 

«0 

Tane 

10 

1.83 

84 

Oct.       11 

1.88 

64 

July       3 

L74 

04 

a 

L85 

83 

20 

LSI 

58 

Mv 

8 

2.0i 

79 

1916. 

Aug.        4 

3L26 

62 

8 

2.04 

83 

Mar.      10 

.06 

1.0 

14 

3L20 

64 

8 

2.04 

86 

27 

.92 

36.8 

Sept.       f 

2:02 

«8 

30 

1.84 

87 

May        1 

1.68 

73 

19 

LOO 

SS 

21 

L87 

67 

13 

2.00 

98 

1 

Aug. 

4 

2.17 

81 

25 

1.83 

82 

Daily  ditcharge,  in  tecond-feet,  of  Vermilion  canal  near  Richfield,  Utah,  for  the  years  ending 

Sept.  SO,  1915  and  1916. 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Bept 

Oct. 

1916. 
1 

24 
21 
60 
100 
S7 

87 
68 
S4 

S7 
SS 

33 
39 
42 
64 

68 

57 
55 

57 
68 

64 

79 
73 
69 
68 
71 

65 
SO 
65 
50 
71 

84 
88 
SB 
77 
74 

66 
70 
71 
69 
72 

81 
89 
92 
95 
96 

g» 

94 

112 
119 
98 

86 
85 
81 
66 
66 

96 
105 
87 
76 
76 
83 

77 
101 
108 
104 

77 

73 
73 
73 
73 
73 

l» 
89 
83 

79 
80 

77 
83 

83 

78 
77 

84 
87 
85 
84 
68 

74 
74 
91 
84 
74 

77 
80 
75 
72 
75 

88 

8» 

82 
83 

77 

70 
72 
68 
69 
67 

70 
70 
71 
64 
68 

67 
66 
68 

72 
77 

80 
88 
86 
82 
84 
85 

86 
85 
80 
80 
76 

74 
86 
83 
79 
80 

77 
81 
78 
74 
72 

70 
80 
70 
64 
02 

68 
82 
69 
58 
57 

55 
56 

56 
56 

H 

57 
63 
71 
79 
75 

70 
65 

68 
64 
60 

69 
64 
66 

70 
74 

n 

70 
67 
66 
64 

62 
80 
61 
64 
87 

69 
62 

63 
88 
73 

73 

2 

71 

3 

72 

4 

73 

6 

72 

6 

70 

7 

« 

8 

M 

9 

M 

10 

66 

U 

6< 

12 

18 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

0 
0 

0 
0 
0 
0 
0 
13 

25 

26 

27 

28 

29 

30 

31 
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Daily  dMutrgt,  {n  uoanA-ftet,  of  Vermilion  canal  near  Richfield,  Utah,  for  the  years  ending 
Sept.  SO,  1916  and  19i6— Continued. 


Day. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1918. 
1 

41 

36 
29 
8 
3 

18 
38 
32 
31 
31 

28 
24 
80 
38 
57 

W 
82 
64 
70 
80 

54 

62 
54 

80 
81 

83 
84 
113 
81 
74 

78 
72 
72 
73 
70 

72 
75 
78 
88 
96 

99 
96 
92 
94 
94 

92 
00 
90 
92 
82 

82 
80 
80 
80 
82 

84 
80 
78 
80 
78 
76 

80 
78 
68 
71 
70 

80 
94 
96 
100 
97 

IDS 
105 
95 
94 

83 

76 
74 
79 
74 
68 

64 
78 
83 
79 
82 

78 
74 
89 
67 
46 

85 
86 
85 
62 
48 

51 
S4 

66 
SI 
50 

48 
72 
78 
74 
76 

72 
62 
62 
65 

58 

66 
67 
66 
72 
74 

87 
68 
68 
66 

62 
64 

72 
65 
60 
60 
68 

62 
46 
48 
63 
80 

46 
42 
64 
65 
80 

60 
43 

48 
88 
62 

82 
87 
68 
66 
68 

67 
61 
62 
54 

66 
83 

54 

2 

84 

3 

70 

4 

68 

5 

68 

6 

70 

7 

88 

8 

68 

9 

78 

10 

1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

17 
32 
32 
34 
32 

S3 
SO 
38 
38 
39 
42 

74 

11 

74 

12 

76 

13 

74 
71 

14 

15 

74 

1« 

70 

17 

88 

18 

83 

IS 

64 

63 

21 

71 

22 

74 

23 

80 

24 

88 

84 

78 

2« 

27 

79 

84 

29 

88 

80 

86 

31 

MonMy  dittharge  of  Vermilion  canal  near  Richfield,  Utah,  for  the  years  ending  Sept. 

SO,  1915  and  1916. 


Month. 


Discharge 
inseoood- 
leec  (mean). 


Ran-oll 
(total  In 
acre-foet). 


Month. 


Slacharge 
in  second- 
feet  (mean). 


Runofl 

(total  in 
acie-leet). 


1915. 
March  34-31... 

iSH:;:;:::::: 

June 

July 

August 

September 

October  1-11 . . 


1.6 
68.1 
84.6 
82.0 
75.2 
70.2 
66.7 
60.2 


26 
3,460 
6,200 
4,880 
4,620 
4,320 
3,970 
1,510 


1916. 

March  10-31... 

AprU 

May 

June 

July 

August 

September 


17.5 
47.8 
83.0 
80.9 
81.6 
56.8 
72.2 


764 
2,840 
5,100 
4,810 
3,780 
3,490 
4,300 


aOCRTOBO  CAKAL  KEAIt  VERXIUON,  VTAH. 

Location. — In  NE.  J  sec.  19,  T.  22  S.,  R.  1 W.,  at  highway  bridge  about  a  quarter 
of  a  mile  belc^  head  of  canal  and  2  miles  northeast  of  Vermilion,  Sevier  Obunty. 

Rkcobos  available.— July  8, 1914,  to  September  30,  1916. 

Gaoi. — Vertical  staS  nailed  to  light  bridge  abutment;  read  by  Earl  Thalman  and 
Mn.  Will  BaiTon. 

Discharge  measurements. — Made  from  highway  bridge  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  clay;  fairly  permanent. 

Ice. — Conditions  not  known.  ■ 

Diversions. — Not  known. 

Rxoulation. — ^Flow  controlled  by  head  gates. 
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SITEFACE  WAIEB  SUPPLY,  19M,  PART  X. 


Accuracy. — During  1915  Btage-diBchacge  reladon  changed  aevenl  times;  tatmg  ctuT«a 
poorly  defined;  for  1916  one  fairly  well-defined  curve  used  throughout  season, 
except  for  a  part  of  August  and  September,  when  changes  in  contiwl  occurred. 
Gage  read  daily  to  tenths  during  irrigation  season  and  seveial  times  a  week  during 
remainder  of  year.  Daily  discharge  ascertained  by  applying  daily  gage  heif^t 
to  rating  table,  either  directly  or  by  shifting-control  method.  Recdrds  for  1915 
fair;  for  ldl6,  good. 

Canal  diverts  water  from  Rockyford  reservoir,  a  small  reservoir  on  Sevier  Rivei 
at  Vermilidn,  in  sec.  19,  T.  22  S.,  R.  2  W.  Flow  dependent  on  water  stored  in  reser- 
voir and  seepage  and  return  waters  belojw  Richfield.  Water  used  for  irrigation  north 
of  Vermilion. 

Discharge  meaturemenU  ofRoekyJoTd  canal  near  Vermilion,  Ulah,  during  the  yean  ending 

Sept.  30,  1915  and  1916. 


Dote.                 Made  hy- 

r.aee 
height. 

Dis- 
charge. 

Date. 

Hade  by- 

^. 

Di9- 

charfR. 

1914. 
Oct.    28 

J.  J.  Sanford 

Feet. 
2.00 

1.66 
2.48 
2.47 
2.58 
2.28 
2.51 
2.54 
2.C8 
2.48 
2.54 
,    2.74 

aee.-ft. 
44.4 

35.2 

70 

70 

73 

76 

87 

81 

92 

84 

88 

88 

191S. 
Oct.    26 
Dec.  14 

1916. 

Jan.    22 

Mar.    6 

28 

Apr.  10 

June    9 
July     7 
Aug.  14 
Sept.  9 

J.  J.  Sanfoi 
A.  B.  Purt 

J.  J.  Sanfoi 
.  .  do 

t1 

Fen. 

1.72 
1.56 

1.43 
2.12 
1.80 
2.20 
Z47 
2.47 
2.72 
X54 
2.28 
2.76 

*1;1i 

do 

J.  C.  Dort 

39.8 

191.5. 
Mar.  24 
May     6 

■d 

34  3 

^     7 

J.  J.  Sanlbrd 

67 

Tone    1 

J.  C.  Port 

do.... 

do..... 

do 

48.8 

11 

J.J.  Sanford 

23 

do 

83 

My     9 

do 

.  do 

S5 

20 

Ang.  14 

23 

do 

do 

J.  C.  Dart 

do.... 

do.... 

do.... 

do 

94 

1? 

Sept.    4 

J.  J.  Sanford....  : 

Daily  diteharge,  in  taeond-feet,  of  Roehyford  canal  near  Vermilion,  Utah,  for  Ihe  yean 
ending  Sept.  SO,  1916  and  1916. 


Day. 

1914-15. 

1 

2 

8 

4 

6 

« 

7 

8 

9 

N 

n 

12 

13 

14 

15 

M 

» 

18 

». 

ao 

a 

22 

23 

24 

25 

36 

27 

28 

29 

» 

31 


Oct. 


Nov. 


Dec.       Jan 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


25 
23 
23 
23 
23 

23 
23 
23 
23 
22 

22 

22  : 

22  I 
22  ^ 

21  ' 
21  , 
22 
21 
31 

18  I 

15  ' 
17 

17  '. 
17  I. 

16  I. 

17  . 
17  ,. 

17  L 
16  t. 
16  ,. 


74 
74 

78 
78 
78 

78 
78 
0 
0 
0 
40 
87 
87 
88 
88 

88 
88 
88 
88 
88 

87 
88 
M 
86 
M 

87 
8« 
85 
85 
86 


83 
83 
83 
83 
83 

83 
81 
80 
79 
79 

78 
78 
79 
79 
79 

79 

laz 

100 
98 
9S 

90 
99 
91 
87 
87 


91 
92 
93 
93 
92 

91 
91 
91 
90 
8« 

8« 
M 

sa 

86 
86 

S8 
86 
86 
86 
S« 

86 
86 
87 
86 
8ft 

83 
83 

n 

7« 

80 


7» 
79 
fl3 

89 

as 

M 

81 

a 
n 
a 


87 

■a 

«7 
71 

71 

et 
w 
a 
a 

a 
a 
a 

• 
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Dotty  discharge,  in  uconc^feet,  of  Rocky  ford  canal  near  Vermilion,  Utah,  for  the  yeart 
ending  Sept., SO,  1915 .and  1916— Continued. 


Day. 


19U-lt. 

1 

z 

3 

4 

S 

« 

7 

8 

9 

10 

U 

12 

13 

14 

15 

1« 

17 

18 

19 

2" 

21 

2J 

8 

24 

M 

it 

27 

28 

29 

30 

II 


Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jtaly. 

Ahr. 

S3 

43 

40 

SS 

26 

52 

49 

96 

40 

90 

TO 

K 

44 

S» 

38 

26 

52 

49 

96 

76 

90 

70 

54 

45 

89 

38 

26 

S5 

SO 

96 

79 

90 

70 

S3 

47 

40 

38 

27 

58 

50 

90 

96 

90 

70 

S6 

49 

40 

37 

27 

62 

46 

85 

96 

90 

70 

54 

SO 

39 

38 

28 

66 

40 

?!! 

96 

90 

70 

a 

S2 

39 

37 

27 

61 

62 

96 

90 

71 

6j 

64 

39 

35 

29 

56 

ee 

8S 

96 

90 

71 

59 

64 

40 

30 

31 

51 

69 

90 

96 

90 

72 

n 

S4 

40 

37 

30 

S2 

89 

90 

96 

90 

85 

55 

64 

40 

36 

38 

54 

69 

90 

74 

90 

100 

55 

53 

40 

34 

27 

64 

69 

90 

74 

91 

100 

41 

44 

40 

34 

28 

64 

69 

90 

74 

91 

83 

40 

43 

40 

35 

25 

54 

69 

90 

74 

91 

83 

43 

43 

39 

34 

28 

54 

64 

88 

74 

91 

82 

43 

43 

38 

35 

26 

54 

64 

<W 

74 

92 

81 

45 

43 

38 

35 

34 

64 

64 

85 

74 

92 

72 

49 

42 

37 

35 

42 

54 

64 

85 

90 

92 

64 

53 

42 

33 

34 

49 

54 

64 

85 

90 

92 

64 

50 

43 

34 

35 

49 

52 

64 

85 

90 

98 

53 

53 

43 

35 

36 

48 

60 

62 

85 

90 

93 

B2 

54 

42 

as 

35 

48 

47 

SB 

7» 

90 

94 

Sk 

61 

42 

37 

34 

4« 

47 

74 

79 

90 

91 

51 

51 

42 

37 

3S 

48 

4T 

90 

79 

90 

100 

50 

46 

40 

37 

36 

48 

47 

W 

79 

90 

100 

60 

4S 

40 

37 

36 

48 

47 

90 

79 

90 

95 

73 

45 

40 

37 

37 

49 

48 

90 

79 

90 

9S 

73 

43 

M 

IS 

n 

SO 

48 

90 

7» 

90 

96 

72 

43 

39 

85 

28 

51 

48 

90 

85 

90 

as 

71 

43 

40 

33 

2S 

48 

90 

20 

90 

69 

70 

43 

IS 

26 



4S 

0 

«s 

6» 

Sept. 


68 
68 
66 
66 

65 
77 
85 
74 
64 

64 
64 
64 
64 
65 

65 
6( 

66 

et 

66 

66 

«l 
67 
87 
68 

fi8 
68 
68 
08 
46 


!ton — 1914-16:  Water  auitara  below  Ease,  discharge  eBtimated,  Nov.  12-23  and  Jan.  9-31. 2  s«oond-feet; 
F(b.  1-16,  3  second-feet.  No  gage-heUht  record,  ducharxe  estimated,  Jan.  6-8,  Feb.  17,  Mar.  22-23. 
1915-16:  No  nee-helght  record,  discbarge  interpolated,  Nov.  17-18, 22,  27,  30.  Dec  11,  Jan.  4, 11,  26,  Feb. 
1,  K,  12-13, 15717-18,  20-21,  23-24,  26,  28-29,  Mar.  1,  3^,  7-8, 10, 13-14, 16-17,  20-21,  28-24,  26-27,  29-30,  Apr. 
1-3.    Estimated  May  30  to  June  1. 

Monthly  dadtarge  ofRodeyford  canal  near  Vennilityn,  Utah,  for  the  yean  ending  Sept.  SO, 

1916  and  1916. 


Month. 

Disehatge  In  second-feet. 

Jlun-off 
(total  ta 

Maxinuun. 

Minimum. 

Mean. 

acre-feet). 

1M4-U. 
October 

45 

44 

25 
17 
10 
65 
85 
92 
88 
102 

39 
2 

15 
2 

43.5 
22.6 

20.3 

s.e 

5.4 
34.7 
64.2 
75.7 
74.2 
86.7 
86.5 
75.9 

2,670 

Nerenbw 

\,m 

1,260 

Jimary. 

346 

VfbniuT 

303 

itorS^'":::::::::::::::::::::::::::::::::.:. :.:.:.:;: 

i2 

50 

68 

0 

78 

2,130 

Anrll .... 

3,820 

v!ti.:^v:::::v::::::z^::::::"::""/:::^:"::::::":^ 

4,650 

June 

4,420 

July 

5,aM 

August 

93 

76 

l,m 

September 

90 

69 

4,530 

The  year 

102 

0 

49.9 

30,160 

IS15-16. 
October 

56 
64 
40 
38 
61 
66 
90 
96 
80 
100 
160 
85 

40 
39 
33 
26 
26 
47 
40 
» 
40 

s 

45 

40.6 
46.0 
37.7 
34.8 
36.1 
52.6 
67.  6 
80. » 
85.3 
90.8 
70.1 
66.8 

(.on 

Korember , 

Snembw 

Anrfl. 

2,6» 

i,m 

3.  MO 
2.08( 

3,an 

4.020 

j^....... ...........                                         . 

4,970 

J\ajy.7.""V.V."'.'.V.'.'.'.V.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.V.'.'.'.'.'.'. 

AURUSt 

September 

5,080 
6,580 
4,310 
3,970 

The  year 

100 

0  1         59.8 

43,400 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


SALIHA  CB£SK  AT  SAUSA,  UTAH. 

Location.— In  NW.  i  sec.  25,  T.  21  S.,  R.  1  W.,  at  bridge  south  of  hotel  at  Salina, 
Sevier  County,  about  a  mile  above  mouth  of  creek. 

Drainaoe  area. — 298  square  miles  (measured  on  topographic  maps). 

Records  available. — April  25,  1914,  to  September  30,  1916.  July  1  to  December 
31,  1900,  at  vertical  staff  gage  about  5  miles  southeast  of  Salina. 

Gaqe.— March  23,  1915,  to  September  30,  1916,  vertical  staff  gage  nailed  to  right 
bridge  abutment  a  quarter  of  a  mile  south  of  hotel ;  April  25,  1914,  to  March  22, 
1915,  vertical  staff  nailed  to  right  abutment  of  bridge  on  depot  road  in  SE.  J  sec. 
23.    Gage  reader,  Deane  Steele. 

DiscHABOE  MEASUREMENTS. — ^Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  gravel;  shifts  during  extreme  high 
water. 

Extremes  of  DzscBARaE. — ^1914-1916:  Maximum  stage  recorded,  5.20  feet  May  22, 
1914  (discharge,  270  second-feet);  no  flow  at  times. 

Ice. — Stage-discharge  relation  seriously  afiected  by  ice. 

Diversions. — Below  all  diversions. 

Regulation  . — None. 

AccuBACT. — Stage-discharge  relation  changed  frequently.  Owing  to  unreliability 
of  gage-height  record  and  instability  of  control,  determination  of  daily  discharge 
not  made  for  this  station;  record  of  monthly  discharge  for  1916  roughly  approxi- 
mate only.  Stream  practically  dry  at  mouth  from  about  the  middle  of  June  to 
September,  except  for  sudden  floods  caused  by  local  rainstorms. 

Discharge  meaturemerUt  of  Salina  Creek  at  Salina,  Utah,  dvring  the  year  ending  Sept.  SO, 

1916. 


Date. 

Mode  by- 

QasB 
hei^t. 

Dia- 
cbarge. 

Date. 

Made  by- 

hei^t. 

DL«- 
charg«. 

Dec.  14 

Ftet. 
1.08 
3.00 
1.24 
1.52 
1.48 
.79 

See.ft. 

7.3 

21.5 

14.4 

SO.  2 

30.1 

.8 

8.6 

Apr.  28 
May  15 
June  U 
July    0 

4^t-.^I 

J.J.Sanford 

Fat. 

1.82 

1.00 

.S» 

.59 

.58 

.42 

1.24 

*"# 

Jan.    22 

J.  J.Sanford 

do 

do 

do 

do 

do 

do 

14.5 

Fob.  18 
Mar.  10 

28 
Apr.  13 

18 

do 

do 

do 

E.  .\.  Porter 

1.3 
1.2 
1.2 
.4 

J.J.Santord 

1.08 

S2 

Monthly  discharge  of  Salina  Creel  at  Salina,  Utah,  for  the  year  ending  Sept.  30, 1916. 


Discharge  In  seoond-feet. 

Run-off 
(total  In 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

October 

1.5 
24.0 

0.2 

0.4 
6.5 

•  10.4 
a  18.0 

•  14.0 
2S.9 
in  a 

20 

November 

390 

December 

»«0 

1,110 

February 

800 

March 

78 
72 

135 
50 
58 

300 

9.7 
1.5 

1,590 

April 

650 

May 

22                 84.A 

3,971 

.7 

1.4 

0 

6.6 
6.0 
9.4 
6.8 

390 

July 

370 

sat 

September 

380 

The  year 

10,900 

a  Estimated;  stage-discharge  relation  afflocted  by  ioe. 
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WMT  TIBW  CAVAI.  AT  KKDUOnt,  VTAH. 

Location.— In  NW.  }  sec.  7,  T.  21  S.,  R.  1  E.,  about  100  yards  above  bridge,  where 
depot  RMid  CRMBeB  canal,  at  soutbeast  comer  of  Redmond,  Sevier  Coimty,  about 
three-quarters  of  a  mile  below  head  of  canal. 

Rbcokdb  available. — ^April  22, 1914,  to  Septonber  30,  1916,  during  irrigation  season 
only. 

Caoe.— Stevens  watei^stage  recorder  on  right  bank,  with  inside  and  outside  stafi 

gage*- 

DiscHABOE  HEAsvKEMENTS. — Made  by  wading  just  below  gage. 

Channel  and  oontsol. — Earth  section;  wooden  subme^ed  weir  at  head  of  wooden 
flume  30  feet  below  gage  acts  as  nominal  control,  though  filling  in  of  sand  behind 
the  weir  causes  changes  in  stage-discbaige  relation. 

Diversions. — Not  known. 

Regulation. — ^Flow  controlled  by  head  gates 

AccTTBACT. — Stage-discharge  relation  changed  several  times  during  seasons  of  1915 
and  1916,  due  to  manipulation  of  weir  crest  and  filling  in  of  sand.  Several  rating 
curves  poorly  defined  at  lower  stages.  Water-stage  recorder  gave  satisfactory 
gage-height  record  throughout  each  irrigation  season .  I>aily  discharge  ascertained 
by  implying  to  rating  table  the  mean  daily  gage  height  obtained  by  inspecting 
recorder  graph,  except  for  days  of  considerable  variation,  for  which  the  means  of 
hourly  discharge  were  used.    Records  fair. 

Canal  divots  water  from  left  bank  of  Sevier  River  in  the  SW.  i  sec.  7,  T.  21  S., 
R.  1  E.    Water  is  used  for  irrigation  weet  of  river  and  below  Redmond. 


Ditduarge  meaturemmt*  of  Wat  View  oanal  at  Redmond,   Utah,  during  &e  yean  ending 

Sept.  30,  191S  and  1916. 


Date. 


19U. 
Mar.    ( 

32 

Apr.  24 
May    « 

Jane  2 
28 
28 

Inly  8 
28 

Ang.  2 
M 
30 

8ept.U 

Oct.    i 


Made  by— 


.  W.T<a<lsn 
7.  Sanlord 
C.I>art. 
..do..., 
..do..., 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 
.do 


L.  W.  Jordan. 


Fca. 

4.66 
E.3« 
S.39 
{.58 
S.S9 
S.22 
4.54 
4.36 
4.3t 
4.49 
4.36 
4.34 
4.43 
4.5t 


Cte- 
obarge. 


Bee.-ft. 
13.7 
2».6 
27.2 
81.3 
31.2 
25.3 
12.3 

r.8 

8.4 

ia7 

8.7 
8.2 
10.2 
11.3 


Date. 


191ft. 
Apr.    2 

U 
Hay  U 

27 
June    t 

10 

27 
July  15 

Aug.  17 
28 

Sept.  10 
18 


Made  by— 


E.A.Porter 

Senford  and  Jaoob. 
E.  A.  Porter. 

do 

do... 

....do... 
....do... 
....do... 
....do... 

do... 

do... 

.do. 


J.  J.  Sanfocd. 


Osce  I   Dis- 
height.  f  cbarge. 


net. 

5.17 
5.56 
5.68 
e.49 
S.35 
5.14 
4.88 
6.12 
5.26 
6.S8 
5.25 
5.21 
5.26 


2L4 
27.8 
31.2 
28.2 
25.4 
30.0 
12.5 
17.8 
22.3 
39.0 
22.0 
22.6 
24.2 


Digitized  by 


Google 


172 


STJBFACE   WATER  SUPPLY,   1»16,   PABT  X. 


Daily  discharge,  in  teeond-feet,  of  Wat  View  canal  at  Redmond,  Utah, /or  Ike  yean  ending 

Sept.  SO,  1915  and  1916. 


Day. 


Apr. 

May. 

June. 

July. 

Aug. 

32 

30 

11 

14 

7.4 

30 

31 

26 

14 

11 

30 

32 

30 

11 

12 

8.5 

31 

32 

14 

13 

4.7 

31 

27 

12 

14 

0 

31 

28 

13 

18 

2.1 

30 

27 

9.0 

15 

0 

30 

34 

7.2 

14 

14 

29 

32 

9.8 

14 

25 

27 

20 

12 

12 

20 

27 

25 

13 

12 

21 

29 

24 

16 

12 

21 

32 

25 

17 

9.4 

19 

29 

14 

15 

7.6 

20 

27 

11 

18 

0 

23 

28 

22 

19 

.8 

24 

33 

27 

14 

1.2 

26 

33 

25 

12 

4.1 

26 

32 

26 

13 

10 

16 

30 

25 

14 

11 

15 

28 

25 

14 

11 

19 

28 

19 

14 

9.4 

28 

24 

18 

13 

8.6 

31 

33 

21 

14 

6.5 

30 

34 

20 

16 

5.8 

12 

30 

18 

20 

S.« 

10 

28 

22 

17 

6.3 

27 

30 

19 

8.1 

6.7 

32 

29 

14 

7.0 

7.4 

31 

30 

12 

9.2 

8.1 

2S 

7.9 

9.4 

Oct. 


1915. 
1                            ..                       

2 

3              .                  

4 

5       

16 

6 

21 

7                                                             .   . 

20 

9 

17 

9                                                         .   ... 

17 

10 

21 

11 

24 

12            

27 

13 

27 

14 

27 

15 

28 

16 

30 

28 

18        

30 

30 

20 

30 

21 

28 

28 

23 

27 

27 

25 

27 

26 

28 

27 

31 

28 

33 

18 

30 

0 

31 

21 

8.3 
8.3 
9.2 
8.5 
7.7 

7.9 
8.3 
9.2 
9.0 
9.8 

U 
10 
9.6 

9.S 
10 

10 
11 
11 
11 
11 

11 
11 
9.8 
10 
10 

10 
9.8 
9.8 

10 

10 


u 

22 


Day. 

Apr. 

May. 

June. 

Juiy. 

Aug. 

Sept. 

1916. 
1         

20 
23 
16 
14 
14 

9 
12 
21 

8 
0 

0 
0 
16 
14 

18 

24 
27 
27 
25 

28 

28 
26 
29 
36 
31 

32 
32 
32 
30 
29 

11 
10 
13 

26 
28 

25 
20 
20 
18 
22 

31 
32 
30 
24 
19 

15 
17 
16 
18 
20 

30 
22 
20 
20 
14 

18 
16 
27 
21 
18 

24 
23 
20 
19 
22 

16 
32 
30 
27 
32 

27 
23 
26 
27 
28 

23 
22 
20 
20 
20 

18 
18 
19 
21 
22 

23 
25 
27 
26 
23 

2 

3 

4 

5 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Day. 


1916. 


Apr.   May.  June.  July.    Aug.  Sept. 


30 
28 
23 
1» 
27 

30 
35 
35 
31 
29 

28 

.  24 

23 

24 

24 
23 


21 
33 
34 
9* 
» 

2) 
IS 

32 

27 
1« 

16 
16 
U 

20 
26 


Monthly  discharge  of  West  View  canal  at  Redmond,   Utah,  for  the  years  ending  Sept.  SO, 

1915  and  1916. 


Month. 

Discharge 
in  .sccond- 
fcet  (mean). 

Run-Off 
(total  in 
acre-feet). 

Month. 

Discharge 
in  se<x)nd- 
tBct  (mean). 

RuiMff 
(toUlin 
acre-fcet). 

1915. 
March  5-31 

24.5 
19.9 
30.0 
22.6 
13.1 
9.1 
9.7 
18.4 

1,310 

1,180 

1,840 

1,340 

810 

560 

880 

180 

1916. 
April 

15.5 
28.2 
17.4 
19.2 
26.0 
22.0 

920 

April 

May 

1,TM 

May..:;:: : : : 

June 

1,030 
1  ISO 

June 

July                         .      ... 

July 

August 

1,600 
1,310 

August 

Septemher 

October  1-5 
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VATXm  OAMAL  MX&K  OESTZK]TKU>.  VTAB. 

Location. — In  SW.  J  sec.  8,  T.  20  S.,  R.  1  E.,  half  a  mile  below  head  of  canal,  about 
2  miles  northwest  of  A:Ltel  railroad  station,  and  4  miles  south  of  Centerfield, 
Sanpete  County. 

Records  available. — ^AprU  21, 1914,  to  September  30, 1916;  irrigation  seasons  only. 

Gaoe. — Stevens  water-stage  recorder  on  right  bank,  with  inside  and  outside  stsS  gages. 

DiscHAKOE  MBASUKBHENTS. — Made  by  wading. 

Channel  and  contkol. — Earth  section.  Wooden  flume  with  crest  board  at  upper 
end,  50  feet  below  gage,  serves  as  control;  changed  at  times  during  irrigation 
seaaon. 

DrvEBsioNS. — ^Above  all  diversions  from  canaj. 

Rboulation. — Flow  controlled  by  head  gates. 

AccuoACT.^Stage-diacharge  relation  changed  daring  irrigation  seasons  of  1915  and 
1916  through  interference  with  crest  of  control  by  irrigators  and  through  backwater 
from  divenion  checks  below.  Four  fairly  well-defined  rating  cnrves  used  during 
these  seasons.  Operation  of  water-stage  recorder  satisfactory.  Daily  discharge 
ascertained  by  applying  to  rating  table  the  mean  daily  gage  height  determined 
by  inspecting  recorder  gr&ph.    Records  good. 

Canal  diverts  water  from  right  bank  of  Sevier  River  in  the  NE.  {  sec.  18,  T.  20  S., 
R.  1  E.    Water  is  used  fur  irrigation  east  of  river  near  Centerfield. 

Ditdtarge  meamrerMntt  of  FagetU  canal  near  Centerfield,  Utah,  during  the  yean  ending 

Sept.  SO,  1915  OTid  1916. 


Date. 

MadB  by— 

Osee 
Ini^t. 

DIs- 
tbatga. 

I>ate. 

Madeby- 

^^ 

Dls- 
chargs.' 

WIS. 
Var     4 

Feet. 
1.22 
2.00 
2.20 
2.36 
Z60 
2.U 
.  1.50 
L61 
1.48 
1.52 
1.71 
1.66 
1.52 
X48 

r 

62 

74 

51 

18.8 

24.7 

18.7 

21. 6 

24.6 

22.4 

18.4 

68 

1916. 

24 

25 

Mayg 

Jime   3 
10 
25 
Jnly  13 
Aug.    7 
Stpt.  IS 

E.  A.  Porter 

Feet. 
1.74 
2.30 
2.38 
2.19 
2.78 
2.50 
2.78 
2.07 
1.93 
1.97 
XI4 
2.11 
i27 

aec-lt 
29.0 

Apr.  34 

May  II 

27 

Itme    1 
2 
IS 
28 

July     8 

J.  C.  Doit 

do. 

do 

do. 

do 

do 

.....do 

.....do 

do 

do. 

J.  W.  Thurston 

E. A.  Porter 

24.9 

do 

d». 

do 

do 

do 

do 

Porter  and  Dort 

J.  C.  Doit 

28.8 
31.2 

65 

50 

64 

Z4.S 

17.6 

19.5 

Aug.    2 
30 

do 

do 

.....do. 

],.  V.  Jordan 

29.8 
29.6 

Sept.  13 
Oct      S 

.....do. 

38.8 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Daily  discharge,  in  second-feel,  of  Fayette  canal  near  •Centerfield,  Utah,  for  the  years  ending 

Sept.  30,  1915  and  1916. 


Day. 


1. 
2. 
3. 
4. 
S. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
36. 

28.. 
27., 
28.. 
29.. 
30.. 
31.. 


1915. 


Mar. 


3.4 
5.4 

5.0 
4.6 
4.5 
4.6 
4.5 

6.0 
4.1 
3.7 
3.2 

3.2 

4.5 
4.1 
3.7 
3.2 
3.2 

3.2 
3.7 
4.1 
3.7 
3.2 

2.8 
4.1 
4.1 
9.« 
6.3 
5.4 


Apr. 


5.0 
5.9 
5.9 

12 

12 

7.7 
8.2 
6.8 
6.8 
7.3 

9.6 
9.6 
9.1 

11 

11 


24 
50 
62 
41 

38 
30 
34 
42 
40 

41 
60 
46 
52 
76 


May. 


June. 


July. 


Aug. 


9?pt 


Oct. 


It 
IS 
.SI 
5« 
51 


Day. 


1916, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


25 
26 
24 
23 
23 

22 
23 
23 
23 
22 

26 
30 
30 
30 
31 


Day. 


1916. 


16 

24 

17... 

-29 

18 

30 

19... 

28 

20 

26 

21 

28 

22 

28 

2:) 

28 

21 

2H 

23 

26 

26 

36 

27 

36 

2.S 

40 

29 

42 

30 

38 

31 

Apr. 


May. 


June. 


July, 


16 
15 
18 
20 
22 

IS 
IS 
14 
14 

18 

20 
22 
19 
18 
17 
16 


Aug.  Sept 


40 

40  I 

3$ 
37  I 

37  I 
39 

41  ' 
40 


31 
31 
X 
30 
30 

30 
3) 

a 

J7 


39  « 

34  « 

26  « 

28  » 

26  41 

25   
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MoniUif  dMtarge  of  Fayette  canal  near  Centerfield,  Utah,  for  the  yean  endijxg  Sept.  SO, 

1916  and  1916. 


Discbaise  in  aecond-feet. 

Run^off 
(total  in 
acrft-foet). 

Maximum. 

Minimum. 

Mean. 

1915. 
March  4-31 

9.6 
76 
74 
82 
29 
26 
38 
58 

63 
69 
64 
43 
45 
42 

2.S 

5 
30 
20 
16 
12 
14 
15 

21 
31 
19 

14 
IS 
22 

4.35 
25.4 
37. 2 
39.2 
20.1 
19.4 
20.9 
40.8 

32.7 
S4.1 
29.5 
20.8 
36.0 
30.2 

243 

April 

1,510 

Maj~:;:;:;::;;::::;:;:::::::;:;:. :::;:. .:..:: :...:; 

3,520 

2,330 

JuJy 

1,240 

1,110 

1,240 

404 

1916. 
April 

1,950 

MiyT:::;::::::::::::::::::::::::::::;::::::;::::. ::::::;: 

3,330 

June 

1,760 

July .       .               

1,280 

AiigT^ttt.     .     ,     ,                                                         

2,210 

September 

1,800 

DOVBS  cahai.  rsak  OTrHirisoir,  tttah. 

Location. — About  on  line  between  secB.  23  and  24,  T.  19  S.,  R.  1  W.,  half  a  mile  below 
bead  of  canal,  3}  miles  west  of  Gunnison,  Sanpete  County. 

Records  avahable. — April  21, 1914,  to  September  30,  1916;  irrigation  seasons  only. 

Gaob. — Stevens  water-stage  recorder  on  left  bank,  with  inside  and  outside  staff  gages. 

Discharge  heasitrehents. — Made  by  wading. 

Channel  and  ooktroi.. — Earth  section.  Canal  carries  lazge  quantities  of  silt  and 
has  very  low  grade.  A  submerged  weir,  30  feet  below  gage,  serves  as  control,  but 
stage-discharge  relation  is  at  times  affected  by  backwater  from  below  the  weir. 

Diversions. — Probably  above  all  diversiona  from  canal. 

Rboviwition. — Flow  controlled  by  head  gates. 

Accuracy. — Stage-dischaige  relation  changed  several  times  during  seasons  of  1915  and 
1916  by  manipulation  of  the  flash  boards  below  gage.  Several  poorly  defined 
rating  curves  used.  Operation  of  water-stage  recorder  satisfactory  throughout 
inigatioii  season.  Daily  discharge  ascertained  by  applying  to  rating  table,  either 
directly  or  by  shifting-control  method,  the  mean  daily  gage  height  determined 
by  inspecting  recorder  graph.    Records  fair. 

Canal  diverts  water  from  left  bank  of  Sevier  River  in  the  SW.  i  sec.  24,  T.  19  S.,  R, 
1  W.,  about  li  miles  above  confluence  of  San  Pitch  and  Sevier  Rivers.  Water  used  for 
irrigation. 

Discharge  meaiurtmmU  of  Dover  canal  near  GunnUon,  Utah,  during  the  years  ending/ 

Sept.  SO,  1915  arid  1916. 


Date. 

Mardeby  - 

Gage 
hel2>t. 

Dls- 
diarge. 

Date. 

Made  by- 

hei^l 

DLs- 
cbazge. 

ins. 

Apr.   22 

May     7 

June    2 

12 

17 

26 

Jniy     a 

9 

J.  C.  Dort 

5.09 
5.66 
6.09 
5.74 
6.52 
6.65 
6.60 
6.18 
6.13 
5.52 
6.94 
6.93 
5.46 
6.32 

aee.fi. 
18.8 
28.2 
41.2 
44.4 
33.4 
36.4 
27.8 
27.4 
23.9 
21.7 
32.0 
21.4 
22.0 
20.8 

1916. 
April    8 
24 
May    11 

27 

June  3 
28 

July  2 
15 
19 
22 

Aug.  7 
18 

Sept.  8 
18 
26 

E.  A.Porter 

Feet. 
6.00 
S.Sl 
6.14 
6.79 
5.46 
5.60 
5.70 
6.78 
6.46 
6.35 
5.38 
8.43 
5.38 
5.74 
5.68 

"^^f 

do 

do 

do 

do 

do 

do 

Porter  and  Dort 

J.  C.  Dort 

do 

do 

do 

do 

do 

J.W.Thurston 

E.  A.  Porter 

19.3 
54.3 
32.3 
40.8 
36.3 
35.6 
45.9 

17 

Sanford  and  Porter 

E.A.Porter 

34.0 

29 

do 

do 

do 

do 

L.  W.Jordan 

27.2 

Aug.     2 
31 

J.W.Thurston 

E,  A.  Porter 

29.2 
30.2 

Sept.  16 
Oct.     5 

do 

Sanlbrd  and  Porter 

E.  A.  Porter 

37.3 
39.7 

38.1 
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SURFACE  WATBB  SUPPLY,  1»16,  PAET  X. 


Daily  ditcharge,  in  leeond-feet,  of  Dover  canal  near  Gunni*on,  Utah,  for  the  yeart  ending 

Sept.  SO,  1915  and  1916. 


Day. 

Mar. 

Apr 

.   May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

1915. 
1 

3. 
2. 
2. 
4. 
9. 

10 
10 
10 
9 
9 

12 
16 
16 
14 
16 

26 
28 
24 
26 
24 

24 
22 
21 
22 

21 

21 
21 
21 
20 
21 

7     22 
9     23 
9     24 
5     25 
0     26 

28 
28 
30 
28 
31 

30 
32 
35 
38 
38 

36 
42 
42 
35 
40 

41 
42 

38 
37 
36 
34 
34 

29 
25 
21 
26 
24 

23 
22 
22 
22 
22 

23 

25 
26 
25 
28 

31 
33 
34 
21 
20 

14 
IS 
26 
23 
2.5 
20 

27 
28 
19 
20 

IS 

10 

8 
8 
9 
19 

20 
20 
17 
12 
16 

17 
16 
16 
13 

17 

20 
19 
20 
24 
26 

20 
IS 
22 
20 
21 
21 

22 
24 
20 
21 
16 

12 
10 
10 
20 
24 

24 
34 
29 
21 
21 

22 
25 
33 
32 
29 

26 
24 
22 
20 
20 

22 
24 
28 
29 
27 

17 

2 

X 

3  

0.6 
.2 
.6 

.2 
.0 
.0 
.0 
.0 

5.0 
7.S 
4.5 
3.7 
3.7 

3.7 
3.7 
6.S 

12 

12 

12 
12 
12 
10 
10 

10 

9 

5.6 
.0 
.0 

2.0 

17 

4 

16 

5  

21 

6 

7 

8 

9             

10 

11 

12 

40 
47 
43 
44 

40 
37 
40 
38 
34 

34 

38 
37 
36 
38 

37 
36 
35 
37 
39 

13        .      .... 

14 

IS        

16  

17          ... 

19               .... 

22 

24 

25 

26                    ... 

27 

29 

30  

31  . 

Day. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

Day. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sept 

1916. 
1.. 

31 
37 

48 
SO 
49 

51 
48 
48 
56 
62 

54 

53 
63 
48 
44 

21 

28 
42 
62 
62 

65 

49 
40 

42 
35 
30 
50 
55 

43 
40 
43 
42 
41 

40 
43 
47 

15 
0 

0 
11 
43 
43 
41 

40 
44 
60 
36 
32 

24 

32 
38 
44 
40 

51 
31 
23 

13 
20 

34 
33 
34 
34 
33 

33 
30 
29 
29 
37 

31 
31 

36 
36 
38 

1916. 
16 

43 
46 
49 
44 
64 

57 
46 

49 
47 
46 

39 
34 
34 
37 
42 
27 

SO 
50 
60 
3S 
29 

36 
40 
42 
40 
35 

36 
32 
32 
30 
34 

28 
34 
3« 
32 
33 

31 
26 
28 
22 
34 

48 
40 
41 
3S 
35 
40 

13 
27 
27 
26 
27 

2« 
2« 
31 
S5 
28 

31 
34 

38 
34 
32 
33 

4t 

2 

'  17 

a 

3  

1  18 

M 

4 

19 

J7 

5   

20 

» 

6 

1  21 

It 

7 

22 

II 

g  

'   23 

10 

9.. 

24 

M 

10 

25 

SO 

33 
31 
37 
43 
35 

38 

11 , 

26 

i« 

12 

j  27 

HI 

13 



I28 : 

K 

14  ...  .   [ 

1  29.. 

a 

15 

I  30 

M 

1  31 

1 

Note.— 1915:  Unreliable  gage-height  record,  discharge  estimated.  May  21-31,  41  sec.-ft.:  June  3-11, 44, 
8ec.-tt.  1916:  No  gage-height  record,  discliarga  estimated,  Apr.  1-24, 30  s«o.-ft.,  July  U-14,  as  given  in  table. 
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Monthly  diteharge  of  Dover  canal  near  Gunnisoviy  Utah,  for  the  yean  ending  Sept.  SO, 

1915  and  1916. 


Month. 


Dbcharge  In  aecond-feet. 


Mazimuin.   Mlniznani.      HoAn* 


BllIIK>ff 

(total  in 
aci»-(eet). 


KiKhS-Sl.. 

is?!-;:::::: 

Junt 

July 

Aogust 

SapMmber.. 
Ocl<tMrl-S. 


1915. 


0 

2.9 
22 
34 
14 

8 
10 
16 


^::::: 

JniM 

July 

Au);ast 

Bept«mb«r. 


Ills. 


27 
21 
0 
IS 
11 


16.2 
35. 0 
40.6 
26.1 
17.9 
23.0 
21.4 


0  81.0 
46.0 
42.4 
33.5 
82.2 
32.3 


291 
964 
2,150 
2,410 
1,600 
1,100 
1,370 
212 


1,840 
2,830 
2,620 
2,060 
1,980 
1,920 


0  Estimated. 

SAS  PITCH  Bivza  sxAB  oinnnsov,  trrAH. 

Location.— In  NW.  J  SW.  J  sec.  13,  T.  19  S.,  R.  1  W.,  about  one-fifth  of  a  mile  below 
a  small  diversion  dam,  half  a  mile  above  confluence  with  Sevier  River,  and  3 
miles  west  of  Gunnison,  Sanpete  County. 

Dkainaob  ABBA. — 886  square  miles  (measured  on  topographic  maps). 

Records  avaiiabli:.— February  21,  1912,'  to  September  30,  1916.  June  30,  1900, 
to  December  31,  1905,  at  a  point  about  4  miles  northeast  of  Gunnison. 

Gaob. — Stevens  continuous  water-stage  recorder  on  right  bank,  at  new  datum.  May 
18,  1914,  to  September  30,  1916;  vertical  staff  on  left  bank  about  one-fifth  mile 
below  small  diversion  dam,  February  21,  1912,  to  May  17,  1914. 

DiscHAROB  HEA8UKEHENT8.— ^ade  from  cable  about  10  feet  below  gage,  from  bridge 
just  below  gage,  or  by  wading. 

Cbaknbl  and  control. — Bed  composed  of  sand  and  gravel;  shifting;  right  bank 
is  high  but  left  is  low  and  subject  to  overflow. 

ExTRBMBS  or  DISCHAROB. — Not  determined. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice.  Observations  discon- 
tinued temporarily  during  December,  January  and  February. 

DivBitsiONS. — In  yean  of  normal  flow  practically  all  the  water  of  this  stream  is  used 
for  irrigation  in  the  San  Pete  Valley  and  in  the  vicinity  of  Gunnison.  Winter 
and  spring  run-oS  is  stored  in  the  Gunnison  reservoir,  about  7  miles  above 
Gunnison.  At  times  part  of  the  water  flowing  past  the  gage  is  waste  from  the 
Keams-Robbins  (Fayette)  canal  (divoting  from  Sevier  River),  which  crosses 
the  San  Pitch  about  half  a  mile  above  the  gage. 

Reoulation. — Flow  controlled  by  Gunnison  reservoir.    See  "Divecsioiis." 

AccuRACT. — Stage-dischaige  relation  changed  during  winter.  Rating  curves  fairly 
well  defined  by  frequent  measurements.  Operation  of  water-stage  recorder 
satisfactory,  except  as  noted  in  footnote  to  table  of  daily  discharge.  Daily 
discharge  ascertained  by  applying  to  rating  table  the  mean  daily  gage  height 
determined  by  inspecting  recorder  graph.  Records  for  irrigatioB  season  good. 
94927°— 19— WSP  440 ^12 
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SURFACE  WATER  SUPPLT,  1916,  PART  X. 


Discharge  meamrements  of  San  Pitch  River  near  Gunnison,   Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

&t. 

Dis- 
charge. 

Date. 

Uade  by- 

hei^t. 

Dts- 
cfaarg& 

Feet. 
1.40 
1.36 
1.34 
1.85 
•  2.82 
■■2.26 
2.02 

2.3 
1.4 
21.2 
12.9 
1.9 
21.1 

Mar.  17 

19 

Apr.    3 

14 

18 

Sept  2« 

E.  A.  Porter 

Feet. 
3.61 
3.33 
2.» 
2.10 
LSI 

va 

LM 

""J- 

Nov.    4 

J  J.  Sanfonl  

do 

do 

do 

do 

J.  J.  Ssnrord 

M 

22 

L.W.Jordan 

»« 

Dec.  15 

A,  B.  Purton 

a 

Jan.     5 
Feb     2 

(Jo 

J.J.Sanford 

1 

so.  5 

18 

E.  A.  Porter 

ao 

o  Complete  Ice  cover  above,  at,  and  below  gage. 

Daily  discharge,  in  second-feel,  (ff  San  Pitch  River  near  Gunnison,   Utah,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

June. 

Day. 
1« 

Oct. 

Nov. 

Dec 

Apr. 

May. 

Juno. 

1 

2 
2 
2 
3 
3 

8 
5 
5 

8 

7 
3 
2 
2 

2 
3 
2 
2 
2 

2 
2 
2 
3 
3 

192 
192 
1«2 

3 
3 
3 
3 
3 

3 

^5 
C 

7 

8 
9 
10 
11 
13 

4 

* 

4 

1 

5 
4 
4 

4 
4 

4 
< 

» 
11 

16 

14 
10 
10 
9 

8 
8 

2 
2 
2 
2 

2 
2 
2 
3 
3 

2 
3 
3 
3 
3 

23 
25 
30 
38 
22 

12 
IS 
12 
6 

11 
16 
21 
14 
14 

14 

6 
4 
3 
3 

3 
3 
3- 
3 
3 

14 

15 
15 
17 
16 

12 
IS 
31 
18 
15 

12 
8 

4 
S 
3 
1 

4 

2 

17 

3 

3 

IS 

1 

4 

2       126 

117 

69 

60 

58 

44 

1       3R 

19 

S 

20 

6 

21 

7 

22 

8   . 

23 

B 

24 

10  .. 

25 

11 

2X 

20 

12 

3 

26 

12 

27 

13 

28 

14 

29 

15 

22  1        6 

30 

31    ... 

Note.— .Stream  dry  Juno  10  to  Sept.  30.  Gage  not  operating  Dec.  1-3,  5-14,  35-31.,  Jan.  I  to  Mar.  31. 
Discharge  interpolated  (or  ibllowlng  dates  when  gage  was  not  operating:  Apr.  1-3,  10-13,  lft-17,  23,  25-28, 
30,  May  1-5,  7-12, 24-27,  39-31,  and  June  2, 17,  and  IS. 

Monthly  discharge  of  San  Pitch  River  near  Gunnison,  Utah,  for  the  year  ending  Sept.  SO 

1916. 


Discharge  in  seoond-feet. 

(total  in 
xn-teet). 

Maximum. 

Minimum. 

Heui. 

October 

16 

8 

3 
3 

i7 
X« 

aa.0 

48 
8.0 
3.0 

ta 

November 

iss 

sso 

April 

192 
17 

4 

8 

1 
0 

2,  MO 
SM 

May 

130 

a  Estimated. 
WEIJUHOTOB  CAKAL  BEAK  KIIXS,  TTTAH. 

Location.— In  SE.  }  sec.  3,  T.  16  S.,  R.  2  W.,  300  feet  below  wasteway,  2  miles  below 
canal  heading,  and  4  miles  north  of  Mills  poet  office,  Juab  County. 

Records  available. — June  1,  1914,  to  September  30,  1916;  irrigation  seasons  only; 
miscellaneous  measurements  in  1913. 

Gaoe. — Stevens  water-stage  recorder,  with  inside  and  outside  staff  gages. 

Discharge  measurements. — Made  by  wading  or  from  footbridge  250  feet  above  gage. 

Channel  and  control. — Bed  composed  of  fine  gravel  and  sand.  Growth  of  moss 
and  weeds  causes  backwater  at  gage  during  part  of  irrigation  season. 

Diversions. — Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 
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AccuRiiCT. — Stage-discharge  relation  subject  to  frequent  changes  due  to  backwater 
from  growth  of  moes  below  station  and  to  flat  gradient  of  canal.  Rating  curves 
poorly  defined.  Water-stage  recorder  not  in  operation  at  times,  as  clock  stopped. 
Daily  discharge  ascertained  by  applying  to  rating  table,  either  directly  or  by 
shifting-control  method,  the  mean  daily  gage  height  determined  by  inspecting 
recorder  graph.  Discharge  estimated  for  periods  of  defective  gage-height  record. 
'  Records  poor. 

Canal  diverts  water  from  left  bank  of  Sevier  River  in  the  NE.  J  sec.  15,  T.  16  S., 
B.  2  W.    Water  is  used  for  irrigation  west  of  Sevier  River  near  Mills. 

Diieharge  mea*uremerki»  of  Wellington  cotmI  near  MilU,  Utah,  during  the  yean  ending 

Sept.  SO,  1915  and  1916. 


Date. 

Made  by— 

OsEe 
het^t. 

Dis- 
charge. 

Date. 

Hadaby- 

be^. 

D19- 

efaargo. 

ItlS. 
May  IS 

June    6 
18 
July  30 
Aug.  11 
Sept.   3 

J.C.Dort 

Fiet. 

1.88 

1.08 

1.70 

1.94 

1.76 

.99 

L35 

.<9 

.00 

^-i^4 
8.8 
14.4 
6.8 
9.5 
4.8 
9.2 
3.1 
a  0.8 

ISIS. 

Hay  10 

June   9 

M 

July  17 

Aug.    8 

13 

29 

Sept.  30 

E.  A.  Porter 

Rtt. 
1.60 
1.74 
L78 
1.88 
1.91 
1.7S 
1.45 
1.80 

'"t-, 

do 

do ...... 

.....do y..... 

do 

do 

do 

do 

L.  W.  Jordan 

do 

do 

do 

J.  W.Thurston 

R.H.  Becknell 

K.A.Porter 

21.6 
IS.  I 
10.8 
12.2 
10.6 
11.2 

19 
Oet.    7 

do 

1S.S 

<  Discharge  estimated. 

Daily  discharge  in  ueond-feet,  of  Wellington  canal  near  Mills,  Utah,  for  the  years  ending 

SepU  ao,  191S  and  1916. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 
10 

Oct, 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1915. 
1 

13 
11 
U 
11 
9 

8 
I 

iS 

10 

8 
10 
13 
13 

8 
8 
6 
6 
« 

5 

t 
7 
8 

8 
8 
8 

7 
7 

8 

8 
8 
8 
8 

8 
9 
9 
9 
9 

9 

11 
11 
11 
10 

I9U> 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

36 

31 

26 
36 
26 
26 
36 

23 

21 
20 
20 
17 

14 
13 
13 
13 
13 
10 

13 
14 
14 
11 
9 
11 
16 
14 
10 
11 

9 
8 
8 
8 
8 



2 ' 

3 1 

4 ; 

s ! 

6 ' 

7 1  

8 1 

9 '     

10 ' 

11 

18 

13 

14 

U 

16 
26 
26 

Day. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1916.- 
1 

24 
24 
24 
24 
24 

24 
24 
24 
24 
19 

20 
20 
19 
16 
16 

0 

0 

10 

20 

20 

33 
33 
33 
33 
33 

33 
33 
31 
30 
30 

14 
13 
13 
IS 
13 

13 
13 
13 
13 
13 

0 
0 
0 
10 
U 

2 
2 
2 
3 
0 

0 
5 
11 
6 
5 

8 
10 
11 
11 
11 

11 
10 
10 
10 
10 

10 
10 
10 
10 
11 

13  ' 

12  I 

13  1 
13  1 
14 

1916. 
16 

16 
14 
14 
14 
14 

14 
14 
12 
10 
8 

6 

0 
0 

21 
22 
33 
17 
16 

16 
16 
16 
15 
15 

16 
14 
10 
13 
14 

11 

14 

2         

17 

IS 

3 

18 

15 

4 

19 

16 

S      

20 

16 

6 

21 

16 

7 

32 

16 

8      

23 

16 

9 

24 

16 

10        

25 

16 

11  

26 

16 

12 

27 

16 

13 

28 

16 

14 

29 

16 

15 

30 

16 

31 

.. 

Note.— ItMS:  Canal  reported  dry  prior  to  May  12.    Mo  gage-height  record,  discharge  estimated,  May 
13-14, 25,  July  12-15. 
1916:  No  gage-height  record,  discharge  estimated.  May  1-9,  23-27,  July  5-16,  Sept.  13-19,  21-30. 
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SUBFACE  WATEK  SCFPLT,  1916,  PAST  X. 


Monthly  diseharge  of  Wellington,  earud  near  3fUlt,  Utah,  for  the  yean  eruHnj  Sept.  SO, 

1915  arid  191i. 


Dfacbarge  1     Rmtofl 
Ifonlh.                   in  second- 1     (toUIIO                       Mmth. 
int(n«u>).j  aoe^et).  _, 

DttcnsrsB 
inseoond- 
feet(mewi). 

Rnn«ff 

(total  in 

ao&lKt). 

I91S. 

May  f^V 

19.7 
10.5 

&aa 

7.45 
S.90 
3.57 

ji                    I916l 

741 :  w^    

15.0 
17.1 
8.1 
9.8 
13.4 

aio 

June 

i,an 

July 

393     July 

500 

Auxust 

458      .^minst 

600 

September........ 

411   '  September 

800 

Octolicrl-7. 

50^^^ 

SEVIZS  BlVm  UkSB  *  WATER  CCV  CAKU.  SXAm  LXAKIVeTOV.  UTAH. 

Location.— In  sec.  28,  T.  14  S.,  R.  3  W.,  200  feet  below  head  of  canal,  half  a  mile 

above  old  Parley  dding  on  the  Loe  Angeles  A  Sajt  Lake  Railroad,  and  about 

7  miles  northeast  of  Leamington,  Uillaid  County. 
Recobds  avaoable. — April  21, 1914,  to  S^tanba:  30,  1916.  ^ 
Gage. — Stevens  water-stage  recorder  on  left  bank,  100  feet  above  second  timnel, 

with  inside  and  outside  staS  gages. 
Discharge  meascrexents. — Made  from  footbridge  400  feet  above  gage  or  by  wading. 
Channel  and  controi.. — Bed  composed  of  gravel  and  clay._  Sill  of  tunnel  serves  as 

control. 
Ice. — Canal  freezes  over  during  the  winter  when  ■m%\ec  is  usually  being  diverted  for 

stmnge  in  Fool  Creek  reservoir. 
Diversions. — \one  above  station  from  this  canal. 
Regulation. — Flow  controlled  by  head  gates. 
AocuRACT. — Stage  discharge  changed  several  times  during  1915,  and  once  during 

1916.  Rating  curves  well  defined.  Operation  of  water-stage  reciHtler  satisfactory. 
,  Daily  dischaige  ascertained  by  applying  to  rating  table,  either  directly  or  by 

shifting-control  method,  the  mean  daily  gage  height  determined  by  inspecting 

recorder  graph,  except  for  days  of  considerable  variation,  for  which  the  means  of 

houriy  dischaige  were  used.    Records  for  irrigation  seasons  excellent;  those  for 

rest  of  period  good. 

Canal  diverts  water  from  left  bank  of  Sevier  River  just  below  reservoir,  in  the  SE.  \ 
sec.  28,  T.  14  S.,  R.  3  W.  Water  is  used  for  irrigation  and  for  storage  in  Fool  Creek 
reservoir. 

Discharge  meaturementt  of  Sevier  River  Land  A  WaUr  Co.'t  canal  near  Leamington, 
Utah,  during  the  yeart  ending  Sept.  SO,  1915  and  1916. 


Date. 

Made  by— 

he^V 

Dia- 
cfaarge. 

Date. 

Hade  by— 

Giro 
hci^t^ 

Dis- 
duuse. 

1914. 
Oct    10 

R.  W.  Davenport 

J.  J.Sanfonl 

Fat. 

3.19 

.30 

a  1.62 
1.12 
3.08 
2.80 
1.28 
2.68 
3.52 
3.51 
2.70 
2.66 
1.19 
1.78 
1.98 
2.65 
1.15 

7.1 

4.9 

22.9 

90 

74 

27.1 

72 
106 
103 

67 

68 

26.9 

39.9 

46.8 

70 

24.0 

1915. 
Not.  29 
Dec.  11 

1916. 
Feb.- 16 
Mar.  29 
Apr.  11 
May     2 

17 

29 
June  28 

29 
July  22 

29 
..ug.13 

Sept.« 

27 

Fttt. 

0.70 

-  .14 

1.60 
3.12 
3.62 
3.16 
.47 
3.30 
3.60 
2.82 
Z68 

xn 

3.38 

xta 

4.10 
4.11 
4.48 

*-if« 

Not.  19 

do 

do 

E.  A.  Porter 

a4 

1915. 
Feb.    8 

T/ynn  Cnuidall 

33.0 

Mar    14 

L'  W  Jordan . . 

87 

Apr.  28 
Tone   6 

J.C.  Dort 

do 

....  do 

100 

do 

88 

do 

....  do 

do 

do 

9.0 
94 

21 
JiUy  12 

J.  W.Thonton 

do 

L.W.  Jordan 

CottnU  and  Jacob 

E.  A.  Porter 

108 
78 

E.  A. Jacob 

67 

Aug.  19 
Sept.  5 
Oct.  10 

T.Tnn  Orandall 

E.  A. Porter 

70 

J.C.  Dort 

J.W.Tliurston 

Porter  and  Jacob 

E.  A. Jacob 

103 

T/.  W.  Jordan 

09 

13 

F.  W.  CottieU 

121 

Nov.   4 

do 

do 

F.  W.Cottrell 

122 

.                4 

E.A.Jacob 

140 

a  Stac^diadiarge  relatioa  affected  by  ice. 
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DaifyduAarge,  in  teecmd-feet,  of  Sevier  River  Land  &  Water  Co.' $  canal  near  Leamington, 
Utah,  for  the  years  ending  Sept.  SO,  1915  and  1916. 


Day. 

Oct. 

Nov. 

Feb. 

Uor. 

Apr. 

May. 

lime. 

July. 

Aug. 

Sept. 

I 

86 
79 
88 
90 
90 

90 
90 
80 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
79 

87 
87 
87 
87 
87 

87 
87 
80 
80 
73 

S6 

40 
17 
8 
6 

6 
7 

4 
3 

4" 

4 
5 

S 
5 
6 
10 

36 
35 
25 
25 
26 

25 
26 
36 
25 
34 

34 
34 
34 
34 

16 

49 
51 
45 

40 
42 

55 

60 
M 
53 
64 

55 
58 

62 
62 
62 

62 
62 
64 
65 
70 

73 
73 
75 
80 
95 

98 
93 
90 
89 
90 

90 
87 
86 
80 
76 

74 
71 
70 
71 
71 

71 
71 
72 
72 
76 
73 
45 
28 
28 
40 

49 

48 
48 

47 
47 

48 
54 
53 
57 
74 
80 

77 
64 
64 
64 

68 

71 
70 
71 
78 
77 

79 
80 
81 
83 
83 

79 
83 
93 
98 
«3 

108 
HI 
121 
130 
114 

111 

110 
108 
107 
107 

106 
104 
104 
103 
103 

103 
104 
108 
07 
105 

105 
09 
93 
83 
93 

93 
93 
92 
92 
91 
84 
81 
75 

ee 

00 

68 
60 
68 
68 
68 
68 

68 
68 
37 

ii' 

68 
60 
68 

68 
68 
68 
68 
67 

67 
06 
67 
67 
67 

67 
63 
57 
53 
38 

37 
36 
36 
36 
36 
35 

34 
35 

•d 

3 

4 

38 
37 

37 

5 

6 

7 

27 

8 

28 

9 

29 

10 

30 

30 

11 

12 

29 

13 

29 

U 

38 

15 

26 

U 

36 

17 

26 

36 

19 

26 

JO. 

34 

38 

a 

........ 

45 

S3 

36 
26 
36 
36 
37 

as 

45 

34 

46 

47 

2S 

47 

V 

48 

3g 

to 

» 

51 

» 

61 

31 

37 

Day. 

Oct. 

Nov. 

D«c 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

S3 

S3 
00 

77 
77 

74 
53 
35 
36 
41 

45 
46 
37 
35 
25 

23 
23 
33 
32 
22 

22 
22 
23 
33 
33 

23 
23 
23 
33 
22 
22 

23 
23 
23 
28 
23 

21 
30 
30 

20 
3D 

30 
30 
18 
16 
16 

16 
15 
15 
16 
16 

15 
15 
15 
15 

" 
14 
14 
14 
14 
14 

14 

13 
3.4 
313 

aio 

ZO 
1.7 
L4 
1.2 
.9 

.6 
.6 

22 

46 

46 

43 
31 
18 
11 
4.3 

3.5 
3.8 
3.4 
3.0 
1.7 

1.7 

3 

3 

3 

3 

3 

2 
2 
2 
3 
13 

21 
23 
23 
28 
34 

35 
34 
83 
33 
34 

36 
37 
38 
41 
46 

46 
46 
46 
43 
40 

38 
38 
40 
40 

39 
39 
38 
37 
40 
44 
42 
25 
4 
3 
26 
48 
47 
42 
41 

41 

41 
46 
SO 
53 

54 
56 
56 
52 
66 

58 
83 
87 
87 
91 
91 

95 
99 
103 
103 
09 

90 
95 
103 
107 
107 

107 
107 
79 
36 
119 

133 
115 
115 

137 
137 

131 
127 
115 
115 
119 

123 
111 
95 
91 
91 

01 
87 
83 
83 
83 

83 
83 
83 
83 
83 

95 
99 
86 
6 

4 

5 
9 
11 
43 

70 

66 
74 
91 
95 
99 

96 
95 
95 
95 
95 
99 

99 
99 
103 
103 
99 

91 
87 
81 
87 
99 

103 
99 
83 
83 
79 

77 
79 
81 
81 
79 

70 
79 
79 
77 
79 

77 
75 
77 
77 
79 

79 
79 
79 
79 
83 

81 
81 
79 
74 
75 

81 

77 
70 
72 
70 

70 
70 
70 
70 
70 

70 
68 
72 
79 
79 

77 
75 
70 
72 
70 
70 

70 
70 
72 
72 
74 

74 
77 
81 
87 
91 

95 
99 
99 
99 
99 

98 
98 
97 
91 
91 

90 
90 
89 
89 
88 

88 
92 

84 
72 
00 
63 

68 

2 

60 

3 

60 

4 

60 

60 

6 

00 

7 

58 

GO 

9 

72 

10 

86 

11 

86 

04 

13 

106 

14 

108 

108 

16 

108 

17 

108 

18 ■. 

110 

19 

110 

110 

21 

110 

JS 

110 

23 

112 

24 

120 

25 

122 

120 

27 

128 

138 

29 

135 

126 

31 

1 

Mote.— Oag*  oat  of  oominlssian  Dee.  7-10,  Feb.  3-4,  Mar.  11  and  18:  dlidiarain  interpolated. 

Non.— 1914-15:  Canal  reported  dry  Nov.  35  to  Deo.  25,  Jan.  6  to  Feb.  3,  Mar.  16-30,  Aug.  4-6.  Canal 
fronn.  dbdiarRe  (etimated,  Deo.  26  to  Jan.  5, 10  second-feet;  Feb.  3-9,  as  given  in  table;  and  Feb.  10-23,  33 
seamd-feet.   OoelEStopped Nov. 7^13; discbar^ estimated fr^rerorded^u^ of sta^^ShUtli^-omtrol 

10,  June  1,5, 

pdated,  Deo. 

metliod  used 

Mar.  8,  Apr.  14,  May  13,  19. 
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SURFACE  WATBR  SUPPLY,  1916,  FAST  X. 


MonMy  diteharge  of  Sevier  River  Land  A  Water  Co.'$  eamd  near  Leamington,  Utak, 
Jot  the  yean  ending  Sept.  SO,  1915  and  1916. 


Uooth. 

Dbcbarge  in  gecond-feet. 

Rmvoff 
(toUIln 
aere-teet). 

Mi"1?"TPf*, 

ICeu. 

1914-15. 
October 

to 

M 

» 

0 

».S 

47.6 
L9 
L6 

17.2 
U.6 
66.1 
63.1 
88.7 
89.1 
50.1 
S5.5 

5,500 

November. ........          ...      .          .             ....... 

2,830 

117 

Jinilfliry 

98 

sr 
as 

98 
90 
121 

loe 

51 

0 
0 

40 
28 
64 
68 
0 

as 

955 

Mfirr*          

775 

April 

3,910 

Ky...::::::::::::;::;:;:;:::;.;:;::!:::::::;:;:::!:::: ; 

3,880 

5,280 

July 

5  480 

August , 

3.080 

September 

2;uo 

121 

0 

47.0 

34,000 

1915-16. 
October.... 

77 
28 
46 

21 

14 

a6 

3&.3 
17.8 
9.27 
3.00 
3a8 
48.9 
106 
7S.2 
85.7 
74.5 
85.4 
9&9 

2,170 

1,060 

570 

123 

48 
SI 

131 
99 

103 
83 
90 

138 

xo 
xo 

at 

4.0 
75 
«8 
61 
S8 

1,770 

Ifarch 

3,010 

April 

6,310 

fiSy ..:..:.. .: ...::;.: 

4,500 

5,100 

July 

4580 

5,250 

September 

5,770 

138 

60.3 

40,200 

M cnrrTBZ  cavai.  hzar  LEAnnroTOH,  tttah. 

Location.— In  NW.  J  sec.  32,  T.  14  S.,  R.  3  W.,  400  leet  below  canal  intake  and  about 
6  milee  northeast  of  Leamington,  Millard  County. 

Records  available. — May  6,  1914,  to  September  30,  1916,  irrigation  seaaona  only; 
miscellaneoua  measurements  in  1913. 

Gage. — Stevens  water-etage  recorder  on  right  bank,  with  inside  and  outside  staff  gages. 

DiscHABOE  MEASUREMENTS. — ^Made  by  wading  near  gage. 

Channel  and  contkol. — Bed  composed  of  gravel.  Moss  and  weeds  grow  in  canal 
during  the  irrigation  season. 

Diversions. — ^Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 

Accuracy. — Stage-discharge  relation  not  permanent.  Measuring  section  poor  on 
account  of  flat  gradient  and  vegetation.  Rating  curves  poorly  defined.  Opera- 
tion of  water-atage  recorder  satisfactory. 

Daily  discharge  ascertained  by  applying  to  rating  table  the  mean  daUy  gage 
height  determined  by  inspecting  recorder  graph;  for  days  of  considerable  varia- 
tion the  means  of  hourly  discharge  were  used. 

Canal  diverts  water  from  right  bank  of  Sevier  River  in  the  SE.  {  aec.  29,  T.  14  S., 
R.  3  W.    Water  used  for  irrigation  west  of  the  liver  near  Leamington. 
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Diidiargt  mttuurementa  of  Itelntyre  txmal  near  Leamington,   Ul«h,  during  the  yean 
ending  Sept.  SO,  1915  and  1916. 


Date. 

ICadeby- 

hei^. 

Dis- 
charge. 

Date. 

Hadeby- 

hS^l 

Dis- 
charge. 

1915. 
Apr.  38 
May  16 
JUM    6 

21 
July  12 

28 

J.C.Dort 

Feet. 
1.70 
1.58 
1.62 
1.80 
1.62 
1.74 
1.66 
1.56 
.80 
1.18 

See.-H. 
21.-7 
17.0 
IK  4 
22.0 
14.9 
19.4 
18.8 
16.0 
2.5 
5.4 

1916. 

Hay     2 

17 

29 

June  29 

Julyg 

An«.» 

30 

E.  A.  Porter 

Fiet. 
1.57 
1.82 
1.53 
2.04 
2.00 
1.64 
1.86 
1.82 
1.71 

Sec.-fl. 
21.9 

do 

do 

J.  W.  Tburston 

do 

L.  W.  Jordan 

do 

do 

do 

Johnson  and  Jacob 

E.A.Porter 

25.4 
18.3 
25.4 
23.0 
16  7 

Auk.  19 
8e^.   5 

J.  W.  Thurston 

do 

Jacob  and  Porter 

23.7 

J.C.  Dort 

22.0 

Oct.   10 

L.W.Jordan 

19.9 

13 

F.W.Cottrell 

Daily  discharge,  in  tccond-feet,  of  Mclntyre  eanal  near  Leamington,  Utah,  for  the  yean 
ending  Sept.  SO,  1915  and  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Bl^t. 

Oct. 

1915. 
1 

15 
18 

ao 

19 
19 

19 

18 
18 
18 
18 

19 
22 
22 
22 
20 

18 
16 
16 
IS 
15 

18 
20 
19 
19 
19 

18 
18 
18 
18 
16 
13 

10 
15 
19 
19 
19 

18 
18 
18 
18 
19 

19 
18 

18 
18 
17 

17 

10 
0.4 
0.9 

13 

23 
23 
23 
21 
20 

20 

20 
20 
19 
19 

19 
19 
19 
19 
19 

19 
19 
18 

18 
18 

18 
16 
16 
16 
16 

18 
18 
18 
14 
6.2 

16 
21 
30 
20 
19 

30 

21 
20 
20 
20 
20 

20 
20 
20 
20 
20 

30 
20 
20 
19 
19 

18 

18 
18 
18 
17 

12 
5.3 
16 
19 
19 
19 
19 
30 
19 
18 

16 

15 
18 
30 
20 
19 

19 
17 
18 
18 
17 

17 
16 
18 
18 
30 

30 
10 
19 
18 
14 

11 
13 
•   12 
11 
8.0 

7.1 
18 
20 
19 
16 

16 
17 
18 
18 

15 

13 

2 

13 

3 

12 

4 

7 

6 

3 

6 

4 

7 

4 

8 

3 

9 

7.7 
7.5 

7.3 
7.9 
9.0 

11 

11 

11 
14 
18 
19 
20 

23 
22 
23 

22 
24 

23 
22 
22 
23 
21 

3 

10 

3 

11 

12 

13 

n 

15 

16 

17 

Ig 

19 

20 

21 

22 

a 

24 

25 

IB 

27 

M 

29 

30 

31 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1916. 

22 
22 
22 
22 
23 

23 
23 
23 
23 
24 

34 
24 
33 
33 
32 

22 
23 
23 
23 
24 

34 
24 
24 
24 
34 

23 

20 
20 
21 
21 

24 
24 
24 
24 
25 

26 
26 
26 
26 
2S 

25 
26 
26 
2S 
23 

23 
23 
23 
32 
23 

23 
23 
22 
22 
20 

20 
22 
22 
22 
15 

21 
21 
20 
20 
20 

20 
19 
20 
21 
31 

21 
21 
31 
22 
•    22 

1916. 
16 

16 
17 
17 
17 
16 

16 
16 
19 
21 
21 

32 
22 
23 
22 
22 

22 
22 
21 
20 
19 

18 
19 
21 
20 
19 

IS 
18 
18 
19 
21 
21 

21 
22 
22 
22 
14 

0 

7 
22 
23 
23 

23 
23 
21 
23 
24 

22 
21 
19 
18 
20 

24 
24 
24 
23 
23 

23 
22 
30 
19 
16 
20 

0 
0 
15 
24 
24 

24 
24 
24 

23 
23 

23 
22 
22 
21 
21 
21 

22 

17 

21 

18 

21 

19 

31 

20 

31 

21. 

21 

2*:::::::::: 

21 

23 

21 

24 

21 

10 

25 

21 

11 

26 

31 

12 

27 

20 

13. 

28. ..  . 

21 

14 

8 
15 

29 

20 

IS 

30.   .     . 

19 

31 
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SUKFACE  WATEB  SUFPLT,  MM,  PABT  X. 


Monthly  dUdurge  of  Melntyre  canal  near  LeamingUm,  Utah,  for  the  ftm  ending  SrpL 

SO,  1915  tmdJ91€. 


uttcnnEiB  nmoaaa-iBBi. 


Bnn-ftf 

(total  in 


lone 

July 

Aotnut 

Eeptnnber... 
October  1-10. 


114.30. 


Jane 

July 

Auenst.... 
Bei)tember. 


WIC. 


M 

7.3 

U.7 

22 

13.0 

18.2 

S 

.4 

17.0 

21 

6.2 

18.1 

3D 

5.2 

18.1 

20 

7.1 

16.2 

13 

2.6 

S.S 

23 

0 

U.0 

24 

U 

2L3 

1                24 

0 

2L0 

20 

16 

23.0 

1                 2* 

0 

20.3 

22 

19 

20.7 

1,130 
1,010 
1,110 
1,110 
Kt 
129 

SOS 
1,310 
1,2S0 
1,410 
l.XD 
1,230 


LXASOSOTOV  CAVAI.  HXAK  LXAKDreTOV.  UTAH. 

LocATio-v.— In  SW.  i  sec.  32,  T.  14  S.,  R.  3  W.,  200  feet  bdow  head  of  canal  and  6 

milea  northeast  of  Leamington,  Millard  County. 
Recobds  AVAn.ABLB. — ^April  20,   1914,  to  September  30,  1916;  irrigation  aeaaona 

only;  miscellaneous  measurements  in  1913. 
Gaoe. — Stevens  water-stage  recorder  on  right  bank,  with  inside  and  outside  staS 

e«g«- 

DiscHABOE  MEASCREKBNTS. — ^Made  by  wading  or  from  footbridge  190  feet  below 

gage- 

Chann'ei,  and  coktbol. — Bed  composed  of  gravel.  Concrete  wall  about  6  feet 
below  gage  serves  as  control,  but  gravel  fills  in  at  times  between  gage  and  control, 
causing  changes  in  stage-discharge  relation.  Growth  of  moss  in  canal  below 
control  causes  backwater  at  times,  except  for  low  stages. 

DivEBSiONB. — ^Above  all  diversions  from  canal. 

Regulation. — Flow  controlled  by  head  gates. 

AccuBACT. — Stage-discharge  relation  permanent  except  for  periods  in  summer  when 
heavy  moss  growth  produced  backwater  over  control  at  stages  exceeding  2  feet. 
Two  fairly  well  defined  rating  curves  used  for  season  of  1915,  one  well  defined 
curve  for  1916.  Operation  of  water-stage  recorder  satisfactory.  Daily  discharge 
ascertained  by  applying  to  rating  table  the  mean  daily  gage  height  determined 
by  inspecting  recorder  graph;  shifting-control  method  used  for  period  April  28 
to  May  15,  1915.    Records  good. 

Canal  diverts  water  from  left  bank  of  Sevier  River,  in  the  SW.  i  sec.  32,  T.  14  S., 
R.  3  W.     Water  is  used  for  irrigation  near  Leamington,  east  of  river. 

Ditcharge  meaturemenU  of  Leamington  cartel  near  Leamington,  Utah,  during  lh«  years 
ending  Sept.  SO,  1915  and  1916. 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Made  by— 

>;^t 

Dia- 
eharge. 

1915. 

Apr.  27 

May  16 

Jnne    6 

21 

J.C.  Dort 

Feet. 
2.20 
2.02 
1.54 
1.30 
1.78 
I.S2 
1.34 
1.76 
LSS 
1.40 

26.5 
9.1 
3.4 
22.0 
24.0 
3.8 
21.3 
10.3 

e.0 

1916. 
Uar.  29 
Apr.  11 
May    2 
17 
29 
June  30 
July  29 
Aug.  30 

E.A.Porter 

Fttt, 

1.26 
1.62 
2.02 
1.SS 
1.70 
1.03 
1.<S 
1.73 

Secit^ 

do 

do 

J.  W.Thurston 

do. 

do. 

do. 

do 

do 

do. 

Jacob  and  Porter. 

13.S 
43.8 
37. 8 

July  12 
28 

do. 

L.  W.Jordan..... 

23.7 
10.7 

Aug.  19 

Lynn  Crandall 

1S.7 

19 
Sept.  5 

...'..do 

J.C.  Dort 

3a4 

Oct.  10 

L.W.Jordan 

Digitized  by 


Google 


SEVIEB  LAKE  BASIU". 


185 


Daily  dUduvrge,  in  ucond-feet,  of  Leamington  canal  near  Leamington,  Utah,  for  the  yecrt 
ending  Sept.  SO,  1915  and  1916. 


D»y. 

Mar. 

Apr. 

May. 

1 
Jan«. 

July. 

Aug. 

Sept. 

Oct. 

1. 

.1915. 

0.1 
.1 
.1 
.1 
.1 

.3 
.3 
.3 
.3 
.3 

.3 
.4 
.5 
.8 
4 

4 

8 
14 
18 
36 

32 
33 
S4 
33 
48 

51 
48 
45 
41 
39 

38 
37 
36 
33 
31 

29 
28 
38 
29 
28 

28 
27 
26 
26 
27 

37 
28 
28 
28 
29 

25 
19 
10 
6 
5 

5 
B 
5 
11 
14 
14 

13 
14 

14 
14 
U 

10 
10 

11 

13 
14 

16 
17 
19 
19 
20 

22 

19 

5 

5 

4 

4 

6 

8 

16 

24 

19 
16 
16 
16 
1« 

16 
16 
16 
16 
16 

16 

n 

23 
20 
20 

21 
22 
22 
23 
24 

34 
34 
34 
25 
25 

25 
25 
24 
24 
34 

24 
24 
34 
24 
24 
24 

24 
24 
34 
24 
22 

18 
18 
18 
18 
19 

20 
20 
21 
22 
22 

33 
23 
19 

8 
22 

24 
24 
24 
23 
20 

18 
16 
16 
16 
16 
14 

13 
11 
13 
13 
11 

10 
11 
15 
20 
21 

16 
16 
16 
14 
8 

7 
8 

22 

2 

20 

3 

20 

4                 

20 

5 

16 

6 .'. 

11 

7.    ...      

7 

8 

5 

0.       .      

5 

10                 

6 

11                 

12 

13              

14 

0.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 

.1 
.1 

13.     

16   '. 

17 

8' 

19         

7' 

5  1---- 

21 

3 
9 
13 
14 
16 

16 
18 

ao 

22 
33 

22        

24 

25 

26 

27  

38 

29 

31 

1 

Day. 

Apr. 

May. 

June. 

July. 

AuB. 

Sept. 

Day. 

Apr 

[May. 

June. 

July. 

Aug 

.  Sept. 

I«16.  . 
1  

47 
45 

44 

43 
42 

43 
43 

42 
41 
40 

40 
38 
39 
43 

42 

28 
28 
28 
28 
29 

33 
30 
30 
30 
30 

28 
28 
28 
27 
21 

17 
20 
20 
21 
23 

23 

22 
22 
21 
22 

21 
23 
30 
30 
30 

20 
21 
23 
24 
28 

28 
26 
20 
10 
19 

23 
28 
29 
28 
23 

21 
21 
31 

21 
20 

20 
20 
23 
21 
23 

23 
23 
22 
21 
21 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 

1916. 

12 
12 
11 
12 
28 

38 
35 
13 
6 
6 

20 
45 
45 
45 

50 

40 
38 
36 
33 
39 

27 
26 
26 
27 
30 

26 
26 
25 
25 
25 
27 

21 
21 
21 
21 
20 

X 
20 
19 
19 
17 

18 
18 
16 
15 
16 

35 
36 
38 
37 
32 

28 
27 
20 
26 
25 

21 
20 
15 
17 
19 
21 

23 
23 
23 
23 
23 

24 
24 
24 
23 
23 

33 
23 
22 
23 
20 
21 

21 

2 

21 

3    

21 

21 

5    

20 

20 

7     .... 

20 

8 

21 

9 

10 
15 

15 
15 
U 
14 
14 

23 

10 

26 

11 

26 

12     .... 

22 

13 

23 

14     .  .. 

20 

15 

19 
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SrBFACE  WAXES  SUFPLT,  ISM,  PAST  X. 


Monlihf  diidiaiye  of  Leamington  canal  near  Leaminglon.  Utah,  for  the  yeari  ending 

Sept.  SO,  191S  and  1916. 


DimliMBe  in  aeeaid-twt. 


IfaxunnBL   lOnlxniiiii. ,    ^Mmmn 


Roo-off 
(toUUn 


I9U. 

Ifarchl4« 

April 

May 

Jnn« 

July 

AOTUSt 

F«pt«nber 

October  1-ia 

in«. 

Ayta9-». 

Kay 

Jan« 

July 

Aniust 

September 


0.1 

ai 

SLb 

.1 

3S.0 

4.S 

2t0 

3.0 

2J.0 

U.0 

24.0 

8.0 

22.0 

3.0 

23L0 

S.2 

SO 

0 

47 

25 

30 

U 

38 

U 

29 

IS 

26 

19 

aio 

1C.0 
22.8 
U.S 
2L8 
28.0 
13.2 
13.2 


1S.8 
33.3 

8.5 
2t.8 
23.3 
2I.« 


1,400 

809 

1,340 

1,2JD 

262 


•40 
2,170 
1,400 
I,S30 
1,430 
1,290 


CAVAI.  A  HEAK  DELTA.  TTTAH. 

Location-.— In  8E.  }  eec.  26,  T.  16  S..  R.  6  W.,  aboot »  qnarter  of  a  mile  below  head 

gates  and  S  miles  northeast  of  Ddta,  Millard  County. 
RECORoa  AVAUABLE. — .\pril  14,  1912,  to  September  30, 1916;  inrigation  seasons  only. 
Gage. — Gurley  printing  water-^tage  recorder  on  right  bank  one-fourth  mile  below 

head  gates  since  Uarch  14,  1913;  inclined  staff  gage  at  same  site  and  datum, 

April  14,  1912,  to  March  14, 1913. 
Discharge  measurements. — Made  from  cable  about  80  feet  below  gage. 
Channel  and  control. — Uniform  earth  section.    No  well-defined  control.    Stage- 
discharge  relation  probably  afiected  by  growth  of  moea  and  weeds  farther  down 

canal  and  by  silt  collecting  in  the  channel. 
Diversions.— No  diversions  between  head  gates  and  gage.    About  6  miles  below 

the  canal  divides  into  canal  B  and  canal  C. 
Beoulation.— Flow  regulated  at  the  head  gates. 
AccuRACT. — Stage-discharge  rdation  fairly  permanent;  affected  during  summer  by 

moes  growing  in  canal  below  gage. 
Several  well-defined  rating  curves  used.    Mean  daily  gage  height  determined 

by  averaging  gage  heights  printed  every  15  minutes  by  water-stage  recorder. 

Operation  of  water-stage  recorder  satisfactory.     Daily  discharge  ascertained  by 

applying  mean  daily  gage -height  to  rating  tables;  shifting-control  method  used 

July  12-21  and  Sept.  1-3,  1916.    Records  good. 
Cooperation. — Gage-height  records  furnished  and  man}'  discharge  measurements 

made  by  lower  Sevier  River  Water  Commissioner. 

Canal  diverts  water  from  Sender  River  in  the  SE.  }  sec.  26,  T.  16  S.,  R.  6  W., 
and  is  used  jointly  by  the  Delta  Land  &  Water  Co.,  and  by  the  Melville  Irriga- 
tion Co.  About  6  miles  below  gage  the  canal  di^'ides  into  canal  B,  which  serves 
the  north  side  tract  of  the  Delta  Land  d;  Water  Co.,  and  canal  C,  which  serves 
the  Melville  Irrigation  Co.  Canal  C  will  be  enlarged  to  serve  the  south  tract  of 
the  Delta  Land  &  Water  Co.    Waste  waters  only  are  returned  to  the  river. 
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Diadutrge  meattiremenU  of  eattat  A  near  Delta,  Utah,  during  the  yean  ending  Sept.  SO, 

1915  and  1916. 


l>ate. 


Made  by— 


Gue 


Dis- 
charge. 


Date. 


Made  by— 


Gace 
height. 


Dis- 
cliarge. 


1914. 
Nov.  21 

1915. 

Apr.  30 

June  9 
2S 

Jolr  1 
21 

Aug.  4 
20 
24 
20 

Sept.   4 

Oct.  » 
18 
28 

KOT.  S 
11 
12 


J.  J.  Sanford 

Dort  and  Cottrell 

I.e.  Dort 

F.  W.CottreU... 
J.  W.  Tbnistoo.. 

J.  C.  Dort 

F.  W.Cottrcil... 
Lyim  CnujdaU... 
F.W.  Cottrell... 

....do 

Dort  and  Cottrell 

I/.  W.  Jordan 

F.  W.CottreU... 

....do 

I.e.  Dort 

F.  W.CottreU... 
J.  C.  Dort 


Feel. 
1.91 


4.54 
2.58 
4.47 
3.7« 
3.25 
3.E0 
3.50 
3.62 
2.00 
1.35 
2.«7 
3.00 
3.87 
3.14 
3.66 
3.65 


8ee.-fL 
59 


111 
352 
256 
18S 
220 
202 
235 

64 

15.7 
115 
151 
264 
1<S 
239 
231 


1915. 

Nov.  IS 


1916. 
Mar.  25 
Apr.    9 

27 

May    8 

9 

22 
June  8 
July  10 

31 
Aug.    2 

19 

31 
Sept.  4 

21 


J.C.  Dort 

do 

E.A.Porter 

do 

do 

....do 

....do 

....do 

....do 

J.  W.  Thurston. . 

E.A.Porter 

J.W.Thurston.. 

E.A.Porter 

Jacob  and  Porter, 

E.A.Porter 

....do 


2.44 
1.85 


0.97 
1.69 
4.92 
6.40 
5.24 
3.75 
3.5S 
3.33 
2.66 
1.63 
3.53 
3.32 
2.78 
3.19 


aa.-fi. 
100 
49.4 


1.0 

47.8 
443 

i:08 

475 
256 
235 
210 

98 

37.3 
215 
184 
135 
185 


Daily  discharge,  in  eecond-fett,  of  canal  A  near  Delta,  Utah,  for  the  years  ending  Sept.  SO, 

1915  and  1916. 


Day. 

Oct. 

Nov. 

Doc. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1914-15. 
1 

288 
2S1 
274 
2K1 
274 

274 
274 
274 
253 
239 

251 
253 
227 
2;2 
233 

229 
222 
216 
227 
254 

273 
2^ 
2<2 
275 

267 

257 
257 
234 
250 
»9 
252 

232 
220 
216 
223 
212 

210 
220 
228 
2T8 
252 

212 
218 
192 
180 
180 

ISO 
172 
126 
80 
61 

57 
68 
5S 
52 
36 

25 
23 
21 

18 
14 

11 

19 
19 
17 
15 
25 

25 
39 
37 
15 
19 

24 
30 
46 
90 
124 

135 
139 
140 
165 
198 

233 
262 
284 
306 
314 

314 
329 
359 
390 
374 

352 
366 
359 
3J2 
336 

322 
322 

314 
352 
366 

390 
406 
414 
422 
430 

422 
422 

4^s 

406 
314 

177 
170 
131 
133 
97 

86 
60 
48 
42 
39 
48 

70 
86 
100 
96 
82 

66 
73 
83 
102 

116 

145 
182 
219 
253 
212 

194 
216 
309 
351 
366 

366 
388 
410 
410 

396 

3<!0 
306 
351 
337 
309 

274 

287 
V.\ 
274 

aoD 

212 
176 
164 
154 
154 

182 
212 
232 
232 
226 

212 
206 
200 
194 

188 

176 
109 
171 
103 

15d 

156 
149 
156 
164 
ISO 
1U5 

1«9 

207 
218 
222 
227 

232 
229 
228 
238 
2iS 

243 
240 
235 
235 
228 

227 
233 
227 
215 
215 

235 
242 
245 
»3 
126 

85 
80 
68 
60 
70 
71 

69 

2 

55 

3   

52 

i   

30 

5 

33 

6 

35 

7  

32 

8 

32 

9 

32 

10 

40 

11 

56 

12  

in 

13 

133 

14 

121 

15 

105 

1« 

118 

17 

134 

IS 

135 

19 

133 

20 

135 

21 

138 

22 

138 

23  

130 

24 

146 

2i 

147 

26      

136 

27 

126 

28  

131 

29 

152 

JO 

170 

11 
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SCBFACE  WATEB  SUFPLT,  JSOS,  PAST  X. 


Daily  divJutrge,  in  tteoni-feet,  of  catui  A  fntr  Dete,  Ooft,  /or  tic  yMrt  ending 
Sept.  SO,  1915  and  /9/«— Continued. 


D.r. 

Oct. 

XOT. 

Sec 

Apr. 

Stoy. 

Jon. 

JulT. 

Aug. 

Sept- 

I«15-1«. 
1 I'S 

«« 

121 
14* 

m 

110 
IM 
303 

?7 

224 
SI 
SI 
217 
203 

m 

IW 
100 
«2 
IS 

101 
104 
17 
iS 
79 

81 
(3 
SO 

5& 
S5 

«6 
» 
37 
» 

22 
U 

12 
12 
10 

10 

9 

32 

m 

«2 
3* 
34 

47 

75 
72 
48 
48 

ia 

130 
144 
152 
20O 

218 
266 
293 
307 
307 

318 
351 
3*7 
3«7 
351 

307 
433 
486 
4M 
500 

500 
500 
51S 
53» 
SC 

S3S 

518 
518 
500 
4S3 

4M 

449 
440 
440 
440 

407 
375 
3C7 
391 
338 

239 
258 
285 

279 
272 

251 
251 
288 
314 
321 
232 

20O 
208 
206 
206 

218 

SB 

2§6 
SM 
314 
S2I 

321 
321 
3S8 

3fa 

3S3 

344 
314 
351 
3211 
336 

351 
359 
33* 
338 
344 

338 
336 

3C0 
238 
129 

U4 
116 
101 
100 
100 

88 
114 

i;< 

188 
100 

218 
2(3 
272 
272 
284 

2K 
288 

288 

274 
2S9 

3SB 
217 
110 

m 

110 

210 
203 

110 
165 
151 
90 

52 

S» 
39 
35 
38 

52 
S3 
S3 
53 
88 

15* 
184 
US 
217 
2M 

217 
234 
381 
234 
2i0 

231 
231 
217 
118 
303 

184 
UO 
184 
190 
196 
128 

104 

2 

3 

4 

in 

146 

1« 

110 
122 
135 

S 

« 

IM 

no 

m 

137 

7 

8 

9 

■     i» 

i« 

121 

120 
113 
113 

10 

:::;::::::::     » 

118 

11 

a 

u 

M 

u 

» 

17 

7» 

7» 

*i 

B 

itt 

135 

.^ 142 

1S3 

182 
149 
160 
165 

17« 

18 

1S2 

182 

1» 

ao 

21 

22 

ISO 

1» 

i       « 

IJO 

170 
130 

188 
194 

2» 

M 

1«5 

1        177 

182 

Its 

25 

» 

27 

2S 

2» 

30 

31 

1        •- 

224 

a» 

1       K2 

231 

1«S 

151 

182 

aoo 

306 
206 

* 

Note.— No  Oow  Dec.  14, 1914,  to  Mar.  31, 1915,  and  Dec.  13, 1915,  to  Mar.  31, 1916. 

Monthly  ditdtarge  of  eattal  A  near  Delta,  Utah,  for  the  yean  ending  Sept.  30,  J91S  and 

1916. 


liontli. 


Discbarge  In  second-feet. 


I  Maxunnm.  Minimum,      Mean. 


October.... 
November. 
December  . 

January 

February.. 

March 

AprU 

May 

June 

July 

Aufiust 

September. 


1914-15. 


I 


252 
11 


438 
410 
281 
245 
170 


Tbeyear. 


October 

November 

December  1-12. 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 


1115-16. 


266 

231 
65 


500 
53S 
383 
293 
231 
206 


216 
14 
0 


15 
39 

6S 
141 
60 
30 


257 

141 

Z2 

0 

0 

0 

ISO 

278 

235 

Its 

195 


232 
129 


35 
104 


167 

140 

28 

0 

0 

0 

220 

316 

300 

lis 

154 
159 


KuiHiff 
(total  in 
acreJeet). 


15,800 

8,390 

133 

0 

0 

0 

8,130 

17.000 

14,000 

12,300 

12,000 

5,93) 


94,«I0 


10,300 

8,330 

610 

0 

0 

0 

U,IOO 

S4;300 

17,100 

IZOOO 

^4!0 

9.460 
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BBAVBB  BIVSS  BASHT. 

BXAVXH  RIVXH  HZAR  BEAVXB,  TTTAH. 

Location. — In  SE.  }  sec.  13,  T.  29  S.,  R.  7  W.,  half  a  mUe  above  city  divendon  dam 
at  mouth  of  canyon,  3  milee  above  Beaver,  Beaver  County. 

Drainage  area. — 82  square  miles. 

RBcoRoa  AVAILABLE. — June  15  to  September  26,  1906;  March  15,  1914,  to  September 
30,  1916. 

Gaoe. — Stevens  continuous  water-stage  recorder  on  right  bank  Novenber  14, 1914,  to 
September  30,  1916;  Lietz  recorder  March  30  to  November  13,  1914.  Datum  of 
recording  gages  0.03  foot  lower  than  that  of  old  vertical  staff  gage  at  same  site, 
used  prior  to  March  30,  1914.    Gage  inspected  by  G.  W.  Valentine. 

DiscHAROB  MEASUREMENTS. — Made  from  footbridge  70  feet  above  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  boulders  and  coarse  gravel;  fairly  perma- 
nent.   One  channel;   left  bank  is  overflowed  at  extremely  high  stages. 

EXTBXMES  OF  dibcharoe. — Maximum  stage  recorded  during  year,  4.93  feet  at  7  p.  m. 
May  9  (discharge,  412  second-feet);  minimuTn  stage,  2.57  feet  at  7  a.  m.  January 
28  (discharge,  8  second-feet). 

1914-1916:  Maximum  stage  recorded,  5.48  feet.  May  21,  1914  (discharge,  650 
second-feet);  minimum  stage,  2.57  feet,  January  28,  1916  (discharge,  8  second- 
feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  at  times. 

Diversions. — Above  all  irrigation  diversions.  Above  the  station  is  a  small  storage 
reservoir  known  as  Cants  Lake.  Water  is  diverted  by  the  Beaver  River  Power 
Co.,  but  returned  to  the  river  several  miles  above  the  station. 

Reoclation. — Flow  probably  not  affected  by  operation  of  Beaver  River  Power  Co. 
plant,  but  is  affected  by  Cants  Lake  storage  reservoir. 

Accuracy. — Stage-dischaige  relation  permanent  except  as  affected  by  ice.  Rating 
curve  fairly  well  defined  between  25  and  80  second-feet;  poorly  defined  abiove. 
Operation  of  water-stage  recorder  satisfactory  except  for  frequent  breaks  in  record 
during  October  and  November.  Daily  discharge  ascertained  by  applying  to 
rating  table,  the  mean  daily  gage  height  determined  by  inspecting  gage  height 
graph.  Discharge  estimated  for  periods  of  broken  record  and  ice  effect,  as  noted 
in  footnote  to  table  of  daily  discharge.    Records  good. 

Ditdtarge  metuuremenU  of  Beaver  River  near  Beaver,  Utah^  during  the  year  ending  Sept. 

SO,  1916. 


Data. 

Uadaby— 

Oaco 
height. 

Dis- 
charge. 

Date. 

Madeby- 

h^t. 

Dls- 
charge. 

Nov.  14 

L.  W.  Jordan 

Fttt. 
2.03 

0  3.27 
2.87 
2.87 

16.7 
32.9 
22.6 

Uar.  28 
May  23 

July  31 

C.C.  Jacob 

Vol 
3.21 
4.12 
3.31 

ate.4t. 
57 

Jan.   12 

E.  A.  Porter 

A.  B.  Piirtou 

208 

Feb.    8 

J.  J.  Sanford 

A.  M.  Oilbertt 

02 

8 

do 

a  Btagr-diacharce  relation  affected  by  toe. 
6  Engineer  for  Beaver  County  Irrigatioo  Oa 


Digitized  by 


Google 


190 


SURFACE  WATER  SUPPLY,  1516,  PART  X. 


Daily  discharge,  in  second-feet,  of  Beaver  River  near  Beaver,   Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sen. 

I 

26 
27 

........ 

23 

..     21 

25 

25 

25 

26 
24 
25 
25 
28 

26 
21 
28 
25 
27 

2t 

23 
25 
26 

27 
27 

26 

26 
26 
2^ 
36 

43 
41 

48 
48 
44 

47 
52 
54 
55 
61 

67 

67 
67 
59 
62 

53 
S3 
55 
52 
49 
45 

45 
49 

m 

47 
45 

■ 

44 
44 

46 
56 

78 

M 
78 
73 

7S 
90 

108 
US 
104 
»4 
88 

96 
112 
140 
158 
162 

169 
205 
219 
240 
186 

165 
167 
ITS 
209 
249 

294 
314 
325 
356 
340 

320 
.308 
2S0 
237 
209 

194 
188 
192 
203 
186 

176 
190 
196 
184 
167 

165 
173 
182 
196 
212 
216 

207 
207 
207 
212 
218 

212 
203 
196 
203 
203 

188 
176 
167 
103 
163 

153 
144 
137 
132 
124 

119 

no 

100 
97 
91 

87 
87 
94 
93 
87 

84 
82 
80 
79 
77 

78 

•   80 

79 

75 
75 

75 
87 
86 
84 
82 

80 
73 
63 
61 
60 

63 
63 
58 
59 
73 

70 
73 
09 
62 
-J 
66 

77 
75 
112 
84 
78 

72 

84 
69 
63 
61 

56 

55 
54 
S3 
50 

53 
47 
43 
39 
39 

39 
39 
39 
38 
39 

41 
39 
42 
4« 
42 
41 

44 

2 

39 

3 

39 

4 

19 

5 

27 

40 

6 

27 

'        25 

V 

7 

""ii 

26 

26 

26 
28 
24 
2S 
27 

28 
28 
28 
28 
28 

26 
29 
30 
29 
29 

26 
30 
28 
28 

37 

8 

3S 

9 

28 

44 

10 

40 

11 

40 

12 

42 

13 

28 

2S 
28 

23 
23 
29 
27 
27 

26 
27 
26 
26 
22 

25 
26 
23 
27 
23 

38 

11 

39 

15 

42 

IB 

31 
30 

20 

36 

17 

39 

18  . 

39 

19 

43 

20 

35 

21 

V, 

22 

23 

2ii 
26 
26 

\ 

35 

24 

35 

25 

39 

26       

37 

27 

31 

Zi 

30 

2il 

32 

10 

26 

28 

32 

31 

Note.— Oct.  1  to  N'ov.  12,  ga^'e  not  operatinf;  satbfactorilv;  discharRe  estiraatpd  or  interpolatHl  as  fol- 
lows: Oct.  3-«,  27  sccond-feot;  Oct.  10-15,  30  second-feet:  Oct.  19-22,  28  second-feet;  Oct.  26-29,  26  second- 
frvt:  Nov.  1-5,  26  second-feet;  and  Nov.  7-12,  27  second-feet.  Mean  flow  estimated  on  account  o(  ice  as 
follows:  Nov.  15-16,  2S  second-feet;  Dec.  17-31,  20  second-feet;  Jan.  1-11,  17  second-feet;  Jan.  13-31,  16 
second-fee'.;  and  Feb.  1-4,  22  second-feet. 


Monthly  discharge  of  Beaver  River  ruar  Beaver,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

Rnn-oil 
(toUl  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

27.7 
26.5 
22.8 
16.4 
X.3 
44.9 

105 

22.> 

153 
73.2 
S-ll 
37.6 

1,7W) 

1,580 

December 

1  390 

January 

1  010 

30 

67 
249 
356 
218 

87 
112 

44 

1,510 

Mnroh 

25 
44 

165 
87 
58 
38 
30 

2  760 

April 

«,2.» 
13  800 

May 

June .                    .  . 

9  100 

Julv 

4'5» 

Auin'.st 

3,390 
2.240 

September 

The  year , . . ; 

356 

67.8 

49,500 
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BXAVXB  BZTXH  AT  ABAXSVILU,  tlTAH. 

Location.— In  S.  i  sec.  30,  T.  29  S.,  R.  8  W.,  100  yards  b«Iow  highway  bridge  on 
road  from  Uilford  to  Beaver,  a  quarter  of  a  mile  above  mouth  of  Indian  Creek, 
and  three^uarters  of  a  mile  south  of  Adamrville,  Beavw  County. 

Drainage  area. — 272  square  miles  (meaaiired  on  topographic  maps). 

Records  availablk. — December  16,  1913,  to  September  30,  1916. 

Gage. — Stevens  continuotu  water-etage  recorder  on  right  bank  5  feet  below  cable, 
March  13, 1914,  to  September  30,  1916;  inspected  by  W.  A.  Reea.  Friez  water- 
Btago  recorder  at  aame  site  December  16, 1913,  to  March  12, 1914. 

DncHAROB  M BABUREMEMTs. — ^Mado  from  cable  or  by  wading. 

Channel  and  control. — Bed  compoeed  of  fine  gravel.  Permanent  concrete  con- 
trol constructed  July  II,  1916.  Stage  of  zero  flow,  about  1.2  feet.  Banks  low; 
covered  with  willows;  overflowed  at  extremely  high  stages. 

Extremes  or  dischakqb. — Maximum  stage  recorded  during  year,  4  foot  at  8  p.  m. 
August  5  (discharge,  427  second-feet);  minimum  stage,  1.30  feet  at  9  p.  m.  July  I 
(discharge,  3  second -feet). 

1914-1916:  Maximum  stage  recorded,  4.26  feet  at  5  a.  m.  June  3,  1914  (dis- 
charge, 544  second-feet);  minimum  stage,  1.30  feet  at  9  p.  m.  July  1,  1916  (dis- 
charge, 3  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice  for  short  periods. 

DiTERSKwa. — No  diversions  between  the  station  and  the  storage  reservoir  of  the 
Beava  County  Irrigation  Co.  There  are  a  number  of  ditches  above  the  station 
supplying  the  Adamaville  and  Beaver  districte. 

Rbgulation. — Low-water  flow  affected  by  irrigation  diversions. 

AccuRACT. — Since  July  11, 1916,  stage-discharge  relation  po'manent;  previously  sub- 
ject to  changa.  Rating  curve  well  defined  below  150  second-feet  Water-stage 
recorder  operated  satisfactorily  throughout  the  year  except  during  winter  when 
station  was  icebound  at  times.  Daily  discharge  ascertained  by  applying  to 
rating  table  the  mean  daily  gage  height  determined  by  inspecting  recorder  graph. 
Several  rating  tables  used  for  various  {teriods  previous  to  July;  shifting-contnrf 
method  used  for  periods  of  change  in  rating.  Records  good  for  October,  Novem- 
ber, March,  April,  May,  and  June;  excellent  for  July,  August,  and  September* 
fair  for  December,  January,  and  February. 

Diiduirge  meaturenunts  of  Beener  River  near  AdamtvUle,  Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Ifade  by- 

iM^t. 

TOs- 
chsTfe. 

Dote. 

Madeby- 

Oaw 
beight. 

Di»- 

cbaige. 

Not  15 

L.  W.Ioidan 

Fetl. 
l.«6 

a  3. 17 
I.«3 
1.93 
%K 
2.27 
2.U 
1.81 
1.78 

«.7 

5S 

59 
118 
132 

93 

47.9 

41.9 

June  12 
19 

ao 

July  13 
U 
IS 
26 

Aug.    6 

A.  If.  Gflbert 

FetL 
1.86 
1.59 
1.41 
1.40 
1.67 
1.71 
1.88 
2.46 

S»e.-fl. 
48.4 

Jan.    13 

E.  A.  Porter 

do 

do 

do 

do. 

do 

do 

do 

21.8 

Feb.     9 

j.j.SanlDrd 

8.5 

9 
Mar.  28 
Uay  30 

do. 

JaoobandOBbert 

A.  M.  OHb«rt» 

6.3 
24.4 
27.3 

A.  B.  Porton. 

4S.6 

30 

A.  M.  Olltiert 

120 

lone    6 

do. 

»  StaK»4li«!harge  relation  affected  by  Ice. 

fi  Project  manager  Beaver  Coonty  Irrigation  Co. 
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Dailj  dtKharge,  in  *econi-fee'.,  of  Beaver  River  at  Ada.nsville,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Da7. 


Oct. 


1 

1. 
18 
18 
20 
20 

20 
20 
30 
18 
1« 

« 
IS 
18 
17 
18 

21 
22 
2S 

2« 
26 

24 
24 
24 
22 
19 

10 
22 
22 
22 
22 
22 

2 

3 

4 

5 

e 

7 

8 

9 

10 

II 

12 

13 

14 

IS 

16 

17 

18 

10 

20 

21 

22 

23 

21 

25 

25 

27 

28 

29  

30 

31 

Nov. 


Dec. 


Jan.  .  Feb. 


Uar. 

Apr. 

May. 

June. 

Jolj. 

Aug. 

60 

101 

Ill 

47 

S.4 

35 

60 

104 

94 

47 

4.2 

35 

62 

102 

81 

48 

4.2 

60 

72 

99 

83 

44 

3.8 

50 

85 

94 

92 

45 

3.8 

163 

64 

90 

108 

45 

S.8 

123 

56 

86 

153 

47 

3.8 

78 

52 

86 

163 

46 

6S 

54 

85 

186 

46 

S0 

S8 

OS 

193 

50 

SS 

62 

120 

173 

50 

43 

70 

111 

160 

46 

9.0 

40 

72 

104 

144 

44 

8.0 

40 

76 

103 

118 

41 

13 

38 

82 

HO 

106 

3« 

34 

33 

86 

118 

92 

33 

27 

32 

80 

130 

85 

SI 

28 

30 

«2 

120 

75 

27 

26 

22 

92 

106 

85 

20 

26 

18 

98 

89 

120 

9.0 

20 

16 

106 

86 

98 

7.0 

18 

14 

108 

80 

90 

&4 

21 

13 

120 

77 

90 

6.8 

27 

U 

117 

90 

79 

Sl4 

37 

U 

103 

98 

70 

5l4 

« 

U 

111 

98 

60 

5.4 

46 

10 

112 

105 

SS 

4.6 

45 

11 

U7 

136 

52 

4.6 

47 

11 

116 

180 

47 

4.6 

40 

13 

110 

139 

SI 

4.2 

.35 

13 

101 

48 

38 

16 

Sept. 


1« 
17 
17 
17 
17 

16 
17 
17 
18 
18 

18 
18 
20 
21 
21 

20 
17 
16 
14 
14 

14 
14 
13 
13 
13 

13 

a 

13 
14 
IS 


Note.— Mean  discharge  estimated,  because  of  ice,  as  follows:  Dec.  20-25, 43  second-feet;  Dec.  28  to  Jan.  3, 
44  second-feet;  Jan.  12-15,  46  .second-feet;  Jan.  18-22,  45  second-feet;  Feb.  1-t,  50  second-feet.  Uean  dis- 
chai^  estunated  while  artificial  control  was  being  installed  July  8-11,  5  second-feet. 

Monthly  ducharge  of  Beaver  River  at  AdanuvtlU,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


October , 

November 

Decern  l>er 

January 

February 

March 

April 

May 

June , 

July 

August 

September 

The  year 


Disdiarge  in  scoond-feet. 


Maximum.   Minimum.      Mean. 


26 


192 


15 
23 


120 

53 

180 

77 

192 

47 

50 

4.2 

47 

3.4 

163 

10 

21 

12 

2a5 

42.2 
4S.4 
46.6 
59.7 
818 

105 

102 
28.5 
20.3 
38.2 
16.1 


3.4 


SO.S 


Run-off 
(totalis 
aere-Ieet). 


1,260 
3,510 
2,790 
2,870 
3,430 

s,»a 

6,230 
6,270 
1,700 
1,2S0 

2,3» 


36,900 
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BXATSa  KIVXB  AT  aOOKTTOKD  DAK,  HEAS  MOrBSSTIIXE,  TTTAS. 

Location. — In  NW.  J  sec.  11,  T.  30  S.,  R.  9  W.,  half  a  mile  below  Rockyford  dam  and 
4  miles  above  Minersville,  B&ver  County. 

Drainage  area. — 512  square  miles  (meastired  on  topographic  maps). 

Records  available. — December  18,  1913,  to  September  30,  1916. 

Gage. — Friez  water-stage  recorder  on  right  bank,  at  present  site  June  1  to  September 
30,  ldl6;  Friez  water-stage  recorder  at  former  site  1,000  feet  below  dam  December 
18,  1913,  to  May  31,  1916;  no  determined  relation  between  old  and  new  datum. 
Between  these  two  points  inflow  from  springs  amounted  in  June,  1916,  to  about 
8  second-feet,  varying  with  stage  of  water  in  reservoir.  Observers,  A.  N.  Stoddard 
and  A.  M.  Gilbert. 

Discharge  measurements. — ^Made  from  cable  near  present  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  gravel;  some  vegetal  growth.  One 
channel  at  all  stages.  Banks  not  subject  to  overflow.  Stage  of  zero  flow,  0.6  foot. 
At  upper  site  bed  composed  of  rocks  and  boulders.  Rocks  embedded  in  concrete, 
15  feet  below  gage,  serve  as  control.  One  channel.  Right  bank  high;  left  bank 
low.    Stage  of  zero  flow,  about  1.9  feet. 

Extremes  or  discharge. — ^Maximum  stage  recorded  during  year,  1.66  feet  from  8 
p.  m.  August  23  to  3  p.  m.  August  24,  at  lower  site  (discharge,  168  second-feet); 
iniTiimHin  stage  recorded,  1.88  feet,  November  11-18,  at  upper  site  (discharge,  2 
second-feet). 

1913-1916:  Maximum  stage  recorded,  5.37  feet,  June  6,  1914  (discharge,  366 
second-feet);  minimum  stage,  1.68  feet,  March  19  and  20,  1914  (discharge  esti- 
mated 0.  3  second-foot). 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — None  between  dam  and  station. 

Reoolation. — ^Flow  controlled  by  operation  of  gates  at  Rockyford  dam. 

AecvRACT. — Stage-discharge  relation  at  both  sites  permanent.  Rating  curves  well 
defined.  Operation  of  water-stage  recorder  satisfactory.  Daily  discharge  ascer- 
tained by  applying  to  rating  tables  the  mean  daily  gage  height  determined  by  in- 
qwcting  recorder  graph.    Records  good. 

Ditdtarge   meaturements   of  Beaver  River  at  Rockyford.  dam,    near  Minersville,    Utah, 
during  the  year  ending  Sept.  SO,  1916. 


Date. 

Made  by- 

heigf^t. 

Dis- 
charge. 

Date. 

Hade  by- 

Iie^t. 

Dis- 
charge. 

Nov    15 

Upper  ate. 
h.  W.  Jordan 

Feel. 
1.90 
2.36 
3.55 

aee.-ft. 
1.0 
»7.2 
72 

May  17 
21 

June  5 
6 
25 

July  13 

Lower  ilte. 

A.M.  Gilbert" 

Feet. 
1.80 
1.13 
1.4C 

1.32 
1.51 
1.31 
0.72 

S..^. 

Fvb      9 

J.  J.  Sanford     

do 

do 

do 

do 

do 

do 

73 

liay  23 

A.  B.  Purton 

133 

105 
137 
114 
31.3 

>  Project  manager,  Beaver  County  Irrigation  Co. 
94027*— 19— wsp  440 13 


i>  Discharge  at  lower  station,  15.4  see.-tt. 
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Daily  dudarge,  in  teeond-feel,  of  Beaver  River  at  Roetgford  dan  ruar  Minertville,  Utah, 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

« 

Apr. 

May. 

7va». 

Jnly. 

An«. 

Sept. 

1 

28 
26 
25 
26 
26 

22 
28 
25 
23 
22 

21 
22 
23 
25 
28 

29 
& 
26 
27 
28 

28 
28 
28 
28 
38 

28 
28 
28 
28 
28 
25 

14 
30 
36 
30 
30 

29 
18 
11 
14 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
3 

3 
3 
S 
3 
S 

8 
S 
3 
3 
3 

4 
4 
4 

5 
£ 

8 
6 
6 
« 
6 

6 
6 
6 
7 

7 

7 
7 
7 
7 
7 

7 

7 
7 
7 
7 

7 
7 
8 
8 
7 
7 

8 
8 
8 
8 
8 

9 
9 
9 
9 
8 

10 
10 
U 
11 
11 

11 
11 
11 
12 
12 

12 
12 
12 
12 

**■ 

11 
12 
12 
19 
30 

33 
30 
30 
33 
38 

44 

53 
66 
69 
81 

95 
92 
104 
106 
104 

104 
104 
104 
110 
114 

114 
U4 
114 
114 

114 

110 
107 
103 
102 
102 

102 
93 

91 

87 
83 

83 
73 
68 
67 
65 

58 
64 
58 
83 
113 
128 

136 
136 
136 
131 

lae 

126 
126 
186 
'126 
126 

110 
101 
103 
110 
110 

110 
108 
121 

140 
136 

110 
113 
136 
136 
136 
121 
136 
144 
142 
140 

140 
123 
110 
113 
121 

123 
121 
124 
124 
105 

105 
103 
105 
105 
105 

103 
103 
103 

105 
108 

113 
113 
113 
115 
69 
32 
32 
S3 
S3 
37 
48 

52 
49 
16 
IS 
SI 
41 
46 
58- 
88 
113 

138 
144 
144 
143 
144 

147 
144 
148 
149 
147 

149 
151 
ISl 
162 
155 

157 
1S8 
151 
123 
118 
98 

34 

i 

S4 

3    

33 

4 

33 

5 

33 

0 

33 

7       

32 

8 

32 

8 

32 

10 

32 

n 

32 

12 

33 

13 

34 

14 

34 

15 

34 

16 

34 

17 

34 

18 

33 

19 

33 

20 

124 

21 

153 

22 

113 

23 

24 

3S 
36 

2S 

77 

26 

103 

27 

101 

28 

») 

28 

64 

30 

St 

31...-. 

Note.— Daily  discharge  Oct.  1  to  Hay  31  at  upper  site;  June  1  to  Sept.  30  at  lower  site.  See  station  de- 
scription.   About  8  second-feet  inflow  iMtween  upper  and  lower  sites. 

Monthly  ditckarge  cf  Beaver  River  at  Roekyford  dam,  near  IRnenviUe,  UuA,  far  the 

year  ending  SepL  SO,  1916. 


Month. 

Discharge  In  second-(oct. 

Run-o<T 
(tolal  in 
acre-feet). 

Maximum. 

Minimum. 

Moan. 

October 

i» 

80 

4 

8 

12 

12 

106 

128 

142 

140 

162 

153 

21 
2 
4 
4 

7 
11 
11 

58 

m 

32 
15 
32 

26.1 
8.63 
4.00 
6.35 
9.59 
11.4 
39.1 
95.0 
125 
96.4 
114 
53.  S 

1,600 

November 

514 

Deoembw.. 

246 

January ,  , 

390 

February 

552 

Marcb.       

701 

April 

2,3W 
5,460 

i&j ::::::::...::.::::;.:.::::::;:;:::::::::::: 

7, 440 

July 

5.839 

7,010 

September 

3,110 

Note.— See  footnote  to  table  of  daily  discharge. 

nmiAjr  cbskk  at  xdaxsvvlve,  tttah. 

LocATiON. — In  sec.  30,  T.  29  S.,  R.  8  W.,  at  highway  bridge  just  east  of  Adamsville, 

Beaver  County,  about  tbieeKiuarteiB  of  a  mile  above  confluence  with,  Beaver 

River. 
Drainage  area. — 180  square  miles  (measured  on  topographic  map). 
Records  available. — June  26  to  August  31,  1906;  March  16,  1914,  to  September  30, 

1916. 
Gage. — ^Vertical  staff  nailed  to  left  bridge  abutment;  read  by  W.  A.  Rees. 
Discharge  measurements. — Made  by  wading. 
Channel  and  control. — Bed  composed  of  rocks,  gravel,  and  sand.    Rock  control, 

semi-permanent.    One  channel  at  all  stages.    Banks  high  and  not  subject  to 

overflow  under  ordinary  conditions. 
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EzTBKMES  or  DISCHA.BOB. — Maximum  stage  recorded  during  year,  6.2  feet  at  3  p.  m. 
August  5  (diachaige,  not  ostiinated);  Tninimiini  discharge,  0.1  second-foot,  April 
30  and  September  15-19. 

1914-1916:  MaTimiiin  stage  recorded,  6.3  feet  during  night  of  September  2, 
1915  (discharge  not  determined);  minimum  stage,  1.70  feet  Ma«°oh  24-28  and 
AprU  1-2,  1914  (no  flow). 

IcB.— Stage-discharge  relation  affected  by  ice  at  times. 

DiVEBSioKS. — Below  aU  diversionB.  At  certain  seasons  a  small  amount  of  seepage 
(probably  not  more  than  1  or  2  second-feet)  enters  between  gage  and  mouth  of 
creek. 

RsGuiATioN. — Flow  affected  by  small  storage  reservoir  and  irrigation  diversions 
above. 

AccuRACT. — Stage-discbarge  relation  not  permanent.  Affected  by  ice  at  times, 
November  13  to  February  7.  Rating  curves  not  well  defined  and  only  roughly 
approximate  above  15  second-feet.  Gage  read  to  hundredths  once  daily. 
Daily  dischaige  ascertained  by  applying  daily  gage  height  to  rating  tables  ex- 
cept for  days  of  floods,  when  rough  hourly  discharge  graphs  were  drawn  and 
mean  for  the  day  was  determined  by  inspection.    Records  poor. 

IHscharge  meagwemenU  of  Indian  Credt  at  AdamtvilU,   Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

MMte  by- 

height. 

charge. 

Sate. 

Hadeby- 

be^l 

Dis- 
chargei 

VoT   14 

T*.  W.  T<Tr(laD 

Feet. 
2.08 
(•) 

Sec-n. 
0.4 

.6 

Feb.    9 
Kay  23 

J.  J.  Sanford 

net. 

2.74 

2.a) 

8^f^ 

E  A.  Porttr 

A.  B.  Fartm. 

L8 

a  Ice  In  stream  and  gage  height  of  no  value;  Qow  estimated. 

Daily  dttdtarge,  in  aeeond-ffet,  of  Indian  Creel  at  Adameville,  UltA,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Feb. 

Uai. 

Apr. 

May. 

Jono. 

July. 

Aug. 

Sept. 

1 

2 

1.3 

•1 
.6 
.6 

.6 

.« 

1.0 

1.0 

1.0 

1.0 
1.0 
.3 
.4 
1.8 

1.9 
2.0 
.8 
.7 
.6 

.6 
.6 
.6 
.3 
2.0 

24 

2.0 

1.0 

.6 

.4 

.4 

0.5 
.6 
.5 
.6 
.6 

1.3 
IS 
2.0 
2  2 

3.0 

2  4 
2.2 

IS 
22 

52 
£2 
62 
22 
53 

22 

14 

14 
3.5 
2.4 

t.8 
2.2 
2.1 
2.1 
2.1 

22 
2.3 
22 
24 

1.9 
2.1 
1.9 
1.9 
2.1 

1.9 
1.9 
1.9 
2.2 

3.0 

3.5 
3.0 
2.7 
2  8 
28 

3.5 
4.3 
6.0 
6.9 
7.3 

10.0 
8.4 
6.3 
6.1 
3.1 

21 
10 
14 
20 

7.3 
8.4 

10 
11 
II 
14 
14 

12 
11 

8.9 
10 

8.4 

7.3 
7.8 
6.9 
6.0 
5.5 
8.6 

II 

15 

16 

14 

IS 
16 
13 
11 
10 

.3 
.2 
.2 
.2 
.1 

1.5 

1.4 

I.O 

.4 

.4 

.2 
.2 
.3 
.3 
.3 

.3 

.3 

.4 

ZO 

29 

1.4 
1.8 
29 
4.5 
3.2 

3.9 
6.0 
2.9 
2.9 
1.8 

20 
25 
1.1 
1.0 
.6 
.3 

0.2 
3 
3 
.3 
.3 

.4 

.7 

1.0 

1.1 

.7 

1.1 
1.4 
1.1 
3.9 

1.7 

.4 
1.2 
1.1 
.4 
.6 

.3 
.3 
.3 
.3 
.3 

.3 
.2 
.2 
.2 
.2 

0.3 
3 
3 
.3 
.3 

.2 
.5 
.5 
.4 
.3 

.3 
.4 

.3 
.3 
.3 

.3 
.3 
.3 
.2 
.2 

.3 

'.3 
.4 

81 
13 

.7 
.6 
67 

4.0 
.9 
.4 

.2 

.7 

.7 
.3 
.2 
.2 
.2 

.2 
.3 
.3 
.3 
.4 

.5 
.4 
.4 
.4 
.2 

.3 
.2 
.2 
.5 
.6 
.5 

a4 

3 

4 

5  

6 

7 

8 

9  

10 

11 

12 

I'i  

H 

15  

Ki  

17 

m 

It 

20 

2)                  

22  

23      

24 

25  

2«  

27  

M 

29  

30             

31                

KoTE.— llean  discbarge  estimated  on  account  of  ice  aa  followi:  Kov.  13-30, 0.3  aeocod-foot;  Dee.  1-31. 
0.4  seooad-foot;  Jan.  1  to  Feb.  7,  0.5  aecond-foot. 
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MonlMy  discharge  of  Indian  Creek  at  Adanuville,  Utah,  for  the  year  ending  Sept.  SO,  1916. 


Uontb. 

Diacharge  In  second-feet. 
Maximum.   Mlnlmnm.      Mean. 

Run-off 
(total  in 
•cre-lMt). 

October 

2.4 
18 

0.3 

0.96 
13.1 
.40 
.50 
13.3 
5.1 
9.15 
1.60 
.693 
.294 
4.74 
.403 

59.0 

78.0 

24.6 

Jannnry  

30.7 

62 

20 

16 
S.0 
3.9 
.5 

67 
1.2 

.8 
1.9 
.1 
.2 
.2 
.2 
.2 
.1 

7S« 

March.. '  

314 

April 

544 

mSt..;.; ; 

W.4 

41.2 

July 

IS.  I 

August     

291 

24.0 

Thfl  year  

67 

.1 

3.14 

2,2W 

OOAI.  OBEZK  HXAS  CEDAB  CITT,  UTAH. 

Location.— In  E.  }  sec.  13,  T.  36  S.,  R.  11  W.,  500  feet  above  power  plant  and  1} 
milee  eoutheast  of  Cedar  City,  Iron  County. 

Drainaoe  area. — 92.  5  square  miles  (measured  on  topographic  maps). 

Records  avaiiable. — May  28,  1915,  to  September  30,  1916. 

Gage.— Vertical  staff  on  right  bank  August  24  to  September  30,  1916;  May  28  to 
July  24,  1915,  vertical  staff  about  150  feet  upstream;  July  29,  1915,  to  August  4, 
1916,  vertical  staff  at  approximately  same  site  as  present  gage.  These  gages 
have  no  established  relation  to  a  common  datum.    Read  by  J.  T.  Wilkinson. 

DiBCHAROE  MEASUREMENTS. — Made  from  highway  bridge  about  a  mile  below,  or  by 
wading. 

Channel  and  control. — Bed  composed  of  coarse  gravel  and  boulders;  shifting. 

Extremes  of  discharge. — Not  determined. 

Ice. — Stage-discharge  relation  affected  by  ice. 

Diyersions. — ^The  only  important  diversion  above  the  station  is  power  canal,  which 
returns  the  water  to  the  stream  about  500  feet  below  gage.  This  diversion  is 
fairly  constant,  6  to  8  second-feet,  and  should  be  added  to  obtain  the  total  flow 
above  Cedar  City. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  changed  during  floods.  Rating  curves  poorly 
defined.  Staff  gage  read  to  hundredths  once  daily.  Daily  discharge  ascer- 
tained by  applying  daily  gage  height  to  rating  tables,  or  interpolated  or  estimated 
for  days  of  missing  or  defective  gage  height.    Records  poor. 

Discharge  meastirements  of  Coal  Creek  near  Cedar  City,   Utah,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Hade  by— 

M^ 

Dis- 

Nov.  13 

L.  W.  Tordan 

Ftet. 

0.C7 

.64 

Ste.-fl. 
2.2 
7.9 

Apr.     1 
May  30 

C.C.Jacob 

Ad: 
l.«0 
La 

*".f. 

Feb.  10 

J.  J.Sanford 

lU 

Discharge  measitrements  of  Coal  Creek  tailrace  near  Cedar  City,    Utah,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

Made  by- 

Oatre 
height. 

Dis- 
charge. 

Date. 

Made  by- 

a. 

diarge. 

Not.  13 

L.  W.Jordan 

Feel. 

0.95 

.02 

Sec.-fl. 
7.3 
8.0 

Apr.    1 
May.  30 

C.  C.Jacob 

rttL 

0.90 
.80 

Ste.-ft. 
7.6 

Feb,  10 

}.  J.Sanford 
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DotZy  ditcharge,  in  tecond-feel,  of  Coal  Creek  near  Cedar  City,  Utah,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

1.6 
1.0 
1.0 
1.0 
1.0 

1.0 
3.0 
2.0 
2.0 
2.0 

1.0 
1.5 
1.5 
8.0 
2.5 

2.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.0 
1.0 
1.0 
.5 

1.8 
.5 
8.0 
1.6 
1.0 

D«c. 

JTan. 

Feb. 

Uar. 

Apr. 

Itoy. 

June. 

July.- 

Aug. 

Sept. 

1 

1.0 
1.0 
1.0 
1.0 
1.0 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.S 
1.5 

1.5 
1.5 
1.5 
1,5 
1.5 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.5 
1.5 
.5 
1.5 
1.0 

1.0 

.5 

1.5 

1.0 

.5 

.5 
2.0 

.5 
1.0 
2.5 

.5 
8.5 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

3.5 
.5 
.6 
.5 
.5 
.6 



...  . 

10 
8 

12 
7 
7 

12 

12 

7 

7 
7 

7 
7 
3 
8 

4 
6 

6 
7 
8 
8 
8 

8 
10 

8 
10 

8 

10 
H 
12 
14 
12 

14 
12 
13 
13 
12 

12 
12 
14 
■    14 
13 

13 

14 
14 
17 

13 
14 
14 
16 
14 

14 
16 
12 
16 
21 

23 
26 
28 
24 

23 

24 
33 
33 
33 

48 

94 
73 
69 
51 
54 

68 

65 
64 
48 
41 

48 

41 
44 

48 
48 
54 

54 
54 
54 
64 
116 

73 
58 
54 
73 
98 

96 
H 
90 
81 
94 

121 
170 
226 
276 
238 

800 
355 
870 
•  253 
203 

153 
183 
361 
340 
415 

480 
450 
415 
425 
380 

340 
315 
253 

218 
183 

183 
202 
368 
189 
183 

210 
238 
202 
158 
141 

136 
170 
186 
202 
189 
183 

170 
164 
170 

180 
189 

164 
141 
141 
153 
141 

138 
116 
103 
94 
94 

94 
81 
73 
62 
58 

54 

48 
41 
iO 
38 

36 
33 
31 
28 
28 

24 
34 
23 
20 
30 

30 
30 
30 
19 
18 

16 
15 
16 
64 
18 

16 
14 
14 
14 
13 

14 
14 
14 
14 

26 

31 
98 
36 
18 
34 
31 

28 

253 

1,300 

......\ 

....... 

24 

34 
33 
34 
69 
44 
36 

38 

2 

38 

3 

33 

4 

33 

5 

6      . 

33 
33 

7 

31 

8 

51 

9 

61 

10 

36 

11 

33 

12 

33 

13 

n 

14 

33 

15 

33 

16 ^ 

33 

17 

33 

18 

33 

19 

33 

31 

21 

33 

22 

94 

38 

24 

38 

38 

26 

38 

27 

30 

28 

36 

36 

30 

36 

31 

Note.— Oage  not  read  Apr.  8, 16,  33.  30,  May  7, 14,  21,  28,  June  4, 11, 18,  34, 35,  July  2.  9, 16,  23. 30:  dls- 
diaije  interpolated.  Oage  out  of  order  Aug.  4-23.  Uean  discharge  Jan.  1-15  estimated  5  seoona-feet, 
because  of  ice. 

See  iootnote  to  table  of  monthly  discharge. 


Monthly  ditcharge  of  Coal  Creek  near  Cedar  City, 

UUA,for 

the  year  ending  Sept 

.  SO,  1916. 

Month. 

Discharge  in  sccond-foct. 

Rim-off 
(total  in 
acro-feet). 

MaTimum. 

MlTilmnni. 

Mean. 

October 

1.5 
8 

8.5 

13 

17 

94 

370 

480 

189 

93 

94 

0.5 
.5 
.5 
3 
6 
13 
41 
136 
36 
13 
31 

1.0 

1.7 

1.3 

6.2 

11.2 

35.4 

153 

2S3 

96.3 

23.8 

37.4 

60 

NovemlMNr... .  .  .. 

100 

75 

Jan'wry 

380 

646 

Haidi...' 

2,180 
9,100 
15,600 
5,730 
1,400 

April 

i£™.; ; ;.:...:.:.;...;::.:::.:;:;: 

June...... 

July 

September 

3  230 

Note.— Mean  discharge  of  tallrace,  about  8  seoond-foet,  should  be  added  to  flow  post  the  station  to  get 
total  flow  of  Coal  Creelc. 

mutob  basins  in  nevada. 

SVAZB  OSEEK  BISAH  BAXSa,  HZV. 

Location.— In  N\V.  J  sec.  \6,  T.  12  N.,  R.  70  E.,  in  White  Pine  County,  at  Mathexre 
ranch,  3  miles  below  Tilford  tungsten  mine,  6  miles  vest  of  Garrison,  Utah,  13 
miles  from  Baker,  Nev.,  and  67  miles  southeast  of  Ely,  Nev. 

DftAiNAOB  ABBA. — About  45  square  miles  (measured  on  maps  issued  by  Forest 
Service). 

Rbcobds  available. — June  23,  1916,  to  January  15,  1917,  when  station  was  discon- 
tinued; fn^mentary  record  at  gage  3  miles  upstream  August  13,  1913,  to  Septem- 
ber 30,  1915. 
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SUBFACE  WATEB  SCTFFLT,  ISM,  PABT  X. 


Gage. — Vertical  sta£F  on  left  bank  50  feet  below  footbridge  opposite  ranch  house; 
read  by  T.  W.  ilatbews;  original  gage,  vertical  stafi  on  ri^t  bank  at  tungsten 
mine  3  miles  upstream,  August  13,  1913.  to  Septemba  30,  1915. 

DiacRABGE  HEAsuREMEN'Ts.- — Made  by  wading. 

Cbanxei,  axd  co.vtrol. — ^Bed  composed  of  coarse  gravel.  One  channel.  Banks  not 
subject  to  overflow.    Control  fairly  permanent. 

Extremes  op  discbarge. — Marimum  stage  recorded  during  year,  1.06  feet  at  noon 
June  23  (discharge,  23  second-feet);  minimum  stage,  0.07  foot  at  9  a.  m.  Decem- 
ber 8  (discharge  not  determined). 

1913-1916:  Maximnm  dischaige,  85  eecond-feet,  June  7,  1914;  miniiniim  dis- 
charge, 0.5  second-foot  December  20,  1913. 

Ice. — ^Xo  information. 

DivEiCSioxs. — Small  diversion  for  power  at  mine  3  miles  upstream;  water  returned 
to  stream  above  gage. 

Regulation. — ^Effect  of  power  diversion  at  mine  not  noticeable. 

AccuBACT. — Gage  *ead  to  hundredths  twice  daily.    Daily  discharge  not  determined. 


Discharge  meaturemenla  of  Snabe  Creth  near  Baler,  Kev.,  during  the  gear  ending  Sept. 

30,  1916. 

(Ifada  b7  L.  W.  Jordan. 


Date. 

Oane 
beiglit. 

Dis- 

Fttl. 
•  X1S 
»1.06 

*«-i-4 

23 

38.1 

aMeasored  at  former  gaging  statioo. 


klleBsured  at  new  station  3  miles  downstream. 


Daily  gage  height,  in  feet,  of  Snake  Creel  near  Baler,  Nev.,  far  the  period  June  ts, 

1916,  to  January  15,  1917. 


Day. 

June. 

JulT. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

Jan. 

1 

0.95 
.8) 
.95 
.91 
.89 

.88 
.84 
.86 
.84 
.83 

.80 
.80 
.77 
.80 
.78 

.78 
.76 
.74 
.78 
.65 

.70 
.67 
.65 
.65 
.64 

.64 
.60 
.61 
.58 
.57 
.64 

0.54 
.54 
.54 
.60 
.68 

S« 
.53 
.53 
.50 
.50 

.47 
.46 
.44 
.43 
.39 

.40 
.40 
.40 
.40 
.38 

.38 
.36 
.32 
.31 
.28 

.26 
.27 
.35 
.37 
.33 
.30 

0.28 
.28 
.26 
.23 
.25 

.25 
.22 
.23 
.20 
.18 

.22 
.22 

.20 
.20 
.20 

.17 
.10 
.18 
.18 
.18 

.18 
.22 
.25 

:g 

.22 
.22 
.22 
.22 
.22 



O.SS 
.38 
.37 
.■16 
.34 

.41 
.40 
.36 
.Si 
.33 

.33 
.32 
.32 
.44 

.38 

.36 
.34 
.35 
.33 
.35 

.34 
.34 
.34 
.Z> 
.35 

.34 
.34 
.32 
.32 
.32 
.32 

0.32 
.28 
.28 
.28 
.30 

.29 
.32 
.22 
.26 
.30 

.27 
.16 
.10 
.10 
.08 

.12 

.18 
.22 
.24 
.24 

.24 
.24 
.24 
.24 
.24 

.25 
.26 
.25 
.25 
.24 

0.24 
.24 
.24 
.24 
.24 

.24 
.12 
.08 

.08 
.08 

.08 
.20 
.22 
.22 
.22 

.22 
.22 
.22 
.22 
.22 

.22 
.23 
.32 
.22 
.20 

.16 
.16 
.16 
.18 
.M 
.22 

0  24 

2 

3 

.24 
.24 

4 

.22 

( 

.23 

6 

.22 

7 

.22 

8 

.22 

9 

.22 

10    

.23 

11 

.21 

12 

.32 

13 

-IS 

14 1 

-H 

IS 1        . 

.18 

,6 ! 

17 ' . 

IS 

19 

20 

21 

22 

23 

24 

1.06 

1.04 

.86 

:; • 

27 

.86 

.86 

1.01 

.83 

28 

' 

29 

ao  .         :. 

M           : 
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OIXVELABD  C&EXE  KEAB  OSOEOIJl,  NEV. 

Location. — In  sec.  19,  T.  16  N.,  R.  67  E.,  IJ  miles  south-west  of  Cleveland  ranch 
buildings,  3  miles  belov  mouth  of  canyon,  7  miles  below  junction  of  North  and 
South  forks,  12  miles  northwest  of  Osceola,  White  Pine  County,  and  45  miles 
by  road  southeast  of  Ely. 

Drainage  arsa. — About32  square  miles  (measured  on  maps  issued  by  Forest  Service). 

Records  available. — May  29,  1914,  to  December  31,  1916,  when  station  was  dis- 
continued. 

Gages. — No.  1,  or  lower  gage,  is  vertical  staff  on  left  bank  about  500  feet  above 
diversion  dam  for  main  irrigation  ditches,  installed  July  10,  1915,  at  same  site, 
but  datum  0.02  foot  higher  than  inclined  staff  installed  August  10,  1913;  No.  2, 
or  upper  gage,  is  vertical  staff  on  light  bank  about  a  mile  above  gage  No.  1  and 
200  feet  above  a  ditch  that  ia  used  intermittently.  On  account  of  its  accessibility, 
gage  No.  1  is  read  except  when  water  is  being  carried  in  the  upper  ditch ;  readings 
by  L.  Snyder.  (For  dates  that  each  gage  was  used  see  footnote  to  table  of  daily 
discharge.) 

Discharge  measurements.— Made  by  wading. 

Channel  and  control. — Bed  composed  of  coarse  gravel  and  small  boulders;  steep 
gradient;  &drly  permanent,  but  likely  to  shift  during  high  water.  Conditions 
are  similar  at  the  two  gages  but  the  control  for  the  upper  one  is  more  permanent. 
Banks  moderately  low,  with  a  fringe  of  willows;  subject  to  overflow  at  extremely 
high  stages. 

Extremes  op  discharge. — Maximum  discharge,  32  second-feet.  May  9  (stage,  upper 
gage,  1.22  feet);  minimum  discharge,  4.1  second-feet,  December  18,  1916  (stage, 
upper  gage,  0.72  foot). 

1914-1916:  Maximum  discharge,  44  second-feet,  June  3, 1914  (stage,  upper  gage, 
1.40  feet);  minimum  discharge,  4.1  second-feet,  December  18, 1916  (stage,  upper 
gage,  0.72  foot). 

Ice. — Stage-dischai^ge  relation  seriously  affected  by  ice  at  times. 

Diversions. — Gage  No.  2  is  above  all  diveiuons. 

Rbgitlation. — Discharge  as  given  shows  the  natural  flow  of  stream,  as  the  lower  gage 
is  not  read  when  water  is  being  diverted  between  the  gages. 

Accuracy. — Upper  gage:  Stage-discharge  relation  fairly  permanent  except  as  affected 
by  ice  December  16,  1915,  to  January  5,  1916,  January  20  to  February  7,  and 
December  9-17,  24-29,  1916.  Rating  curve  used  October  6  to  April  29  well 
defined  between  5  and  50  second-feet;  curve  used  May  10  to  June  21  and  November 
12  to  December  31,  1916,  drawn  parallel  to  preceding  curve  through  a  single 
measurement.  Lower  gage:  Stage-dischaige  relation  not  permanent;  gage  not 
read  duriag  period  of  ice  effect.  Rating  curve  poorly  defined.  Gage  read  to 
hundredths  three  times  a  week.  Daily  discharge  ascertained  by  applying  gage 
height  to  rating  table  and  by  interpolating  for  days  on  which  gage  was  not  read, 
except  for  periods  diuing  which  stage-discharge  relation  was  affected  by  shifting 
control  or  by  ice.  Discharge  for  periods  of  ice  effect  estimated  from  observer's 
notes  and  weather  records.    Records  only  roughly  approximate. 

Discharge  measuremerU»  of  Cleveland  Creek  near  Osceola,  Kev.,  during  the  year  ending 

Sept.  30,  1916. 

[Mado  by  L.  W.  Jordan.] 
"'"*•  height,      charge. 


Stc.-fl. 

June  22,  af  lower  gage 1-20  16. 6 

June  22,  at  upper  gage 1.02  17.5 


Digitized  by  VjOOQ  IC 


200 


StJBFACB  WATEK  SUPPLY,  1&16,  PART  X. 


Daily  diteharge,  in  seeond-feet,  of  Cleveland  Creih  near  Otceola,  Nev.,  for  the  period 
Oct.  1,  191S,  to  Dee.  SI,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jon. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

IMS-10 
1 

S.3 
5.3 
5.3 
6.5 
6.8 

6.9 
7.2 
7.6 
7.2 
0.9 

7.1 
7.4 
7.6 
7.6 
7.6 

7.8 
7.6 
7.6 
7.6 
7.6 

7.6 
7.6 
7.6 
7.6 
7.6 

7.6 
7.0 
7.6 
7.6 
8.0 
8.3 

8.1 
7.8 
7.6 
7.6 
7.0 

7.6 
7.6 
7.6 
7.0 
7.0 

8.0 
8.3 
8.0 
7.6 
7.4 

7.2 
6.9 
0.0 
6.9 
G.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
C.9 
CO 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.0 

6.2 
6.2 
6.2 
6.2 
0.9 

8.0 
9.0 

10 

12 

13 

16 
17 
17 
17 
17 

17 
17 
18 
18 
19 

21 
22 
20 
19 
18 

IS 
18 
17 
17 
17 
17 

17 
17 
16 
16 
15 

14 
14 
14 
14 
17 

20 
19 
18 
17 
17 

17 

17 
17 
17 
18 

18 
19 
20 
21 
33 

23 
24 
26 
36 
37 

38 
38 
28 
27 
27 

28 
29 
30 
33 

81 

29 
28 
28 
28 
27 

36 
25 
24 
22 
22 

21 
20 
20 
19 
18 

18 
18 
18 
18 
17 
17 

17 

17 
17 
17 
18 

19 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
16 
14 
13 

u 

12 
12 
13 
11 
9.3 

8.9 
8.5 
8.6 
8.6 
8.5 

8.5 
8.5 
8.6 
8.5 
8.5 

8.S 
8.5 
8.1 
7.7 
9.4 

11.0 
10.0 
9.3 
8.5 
8.2 

8.0 
7.7 
7.7 
7.4 
7.2 

6.9 
6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
«.» 
7.3 
7.7 
8.5 

8.1 
7.7 
7.3 
6.9 
6.6 

6.1 
6.5 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.5 
6.1 

6.1 
6.1 
6.1 
6.1 
6.1 

6.1 
6.1 
6.6 
7.1 

7.7 
6.9 

6.1 

2 

6.1 

3 

6.1 

4 

6.1 

6 

&1 

6 

6.5 
5.5 
5.5 
5.5 
6.2 

6.9 
6.4 
6.9 
5.4 
4.> 

4.3 
4.2 
4.0 
3.0 

6.1 

7 

6.1 

8 

6.2 
6.2 
6.2 

6.3 
6.2 
6.2 
6.3 
6.2 

6.2 
6.2 
6.2 
6.4 
6.6 

6.9 
6.9 
6.9 
6.9 
6.9 

0.9 
6.9 
6.6 
6.3 

6.1 

8 

6.1 

10 

CI 

11 

CI 

12 

CI 

13 

CI 

U 

6.1 

IS 

CI 

10 

CI 

17 

CI 

18 

CI 

19 

CI 

20 

CI 

21 

6.9 

22 

7.7 

23 

ca 

24 

6.1 

25 

CI 

36 

V. 

CI 

27 

CI 

28 

CI 

29 

C9 

30 

7.7 

81 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec 

Day. 

Oct. 

Nov. 'bee. 

1918 
1 

8.5 
9.1 
9.8 
10.0 
11.0 

11.0 

a.o 

8.6 
8.0 
7.5 

7.2 
6.8 
6.6 
6.2 
5.8 

5.6 
6.2 
4.8 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

1 

1916 

6.9 

7.7 
7.7 
7.7 
7.7 

7.7 
7.7 
7.7 
7.7 
7.7 

7.7 
9.7 
9.7 
9.7 
9.7 

9.7 
9.7 
9.2 

8.8 
8.8 

l" 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 

1916 

7.7      8.8 

5.4 

2 

7.7 
7.7 
7.7 
7.7 

7.7 
7.7 
7.7 
7.7 
7.7 
7.7 

8.8 
8.4 
8.0 
8.0 

ao 

7.8 
7.S 
7.3 
7.2 

e  0 

3 

&6 

4.. 

t 

6 

7...: 

8 

4. 

9 

4.4 
4.8 

10 

8.S 

Note.— Di«;harge  Oct.  1-5,  1915,  and  June  22  to  Nov.  11,  1916,  determined  at  lower  caite;  Oct.  C,  1916, 
to  June  21, 1916,  and  Nov.  12  to  Dec.  31, 1916,  at  upper  gage.  Mean  dlsctaaigo  estlmatod  on  account  of  ico 
as  follows:  Dec.  16-31,  1915,  6.0  second-feet;  Jan.  1-a,  5.5  second-feet;  Jan.  20-31,  4.0  second-feet;  Feb.  1-7, 
6.5  second-feet  ;Dec.  9-17, 1910,  4.0  secood-Ieet;  Dec.  24-29,  8.0  aeoond-feeU 


Digitized  by 


Google 


MrcroB  BASisrs  mr  nbyada. 


201 


Monthly  ditdiarge  of  Cleveland  Creek  near  Osceola,  Nev.,  for  the  period  October,  1915, 

to  December,  1916. 


Uontb. 

Discharge  in  secoiid-feet. 

Run-oS 

(total  in 

acre-feet). 

Uaxlmunt. 

Minimum. 

Mean. 

1915-16. 
October 

8.3 
8.3 

5.3 
6.9 

7.19 
7.33 
6.44 
4.83 
6.23 
14.8 
18.6 
34.2 
17.2 
8.19 
6.82 
6.29 

442 

^ovflmlMff 1  . 

436 

Decern  bar, 

396 

297 

8.9 

22 

27 

32 

20 

11 
8.5 
7.7 

358 

Marcb..! 

«.2 

14 

17 
9.3 
6.9 

e.1 

0.1 

910 

AprU 

1,110 

M^ ;:;;::;;::;;:::::::;::;::::;::::::;:;::::;:::::::::: 

1,490 

1,020 

504 

June 

July 

August . 

410 

374 

32 

10.7 

7,760 

1910. 
October 

11 
9.7 

6.9 
,    7.2 

8.24 
8.31 
5.84 

S07 

November 

494 

3S« 

CUBXANT  OKEEK  irSAB  CTTSBAITT,  ITEV.i 

LocATioK. — In  sec.  25,  T.  11  N.,  R.  58  E.,  10  feet  above  highway  bridge  at  Cazier's 
lanch,  on  road  from  Ely  to  Tonopah,  2^  miles  below  inflow  from  Cazier's  reservoir, 
and  2  milee  above  Currant,  Nye  County. 

Drainaos  area. — Not  measured. 

Records  available. — ^May  5  to  September  30, 1913;  May  25, 1914,  to  September  30, 
1916. 

Gaob. — ^Vertical  staff  on  left  bank  10  feet  above  highway  bridge,  June  24-to  Septem- 
ber 30, 1916;  read  by  Edmund  Cazler.  Original  gage  nailed  to  downstream  side 
of  right  bridge  abutment,  at  different  datum,  washed  out  March  20, 1916. 

DisCHAROK  MEASTTRXUENTs. — Made  by  wading  or  from  bridge  below  gage. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders;  will  probably 
scour.    One  channel  at  all  stages.    Banks  high  and  clean. 

Extremes  of  discharge. — Maximum  stage  recorded  before  gage  was  washed  out, 
3.7  feet,  March  20  (discharge,  23  second-feet);  minimum  stage,  2.75  feet,  Octo- 
ber 10-20  and  January  16  to  March  7  (discharge,  4  second-feet). 

1913-1916:  Maximum  discharge,  24  second-feet,  April  30  and  May  1,  1915; 
minimum  discharge,  2.6  eecond-feet,  September  3, 1913,  and  September  28, 1915. 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice;  stream  fed  by  springs 
in  canyon  about  half  a  mil^  above  gage. 

Diversions. — ^Three  small  irrigation  ditches  divert  water  above  gage;  total  capacity 
3  to  5  second-feet. 

REOtTLATiON. — Flow  somewhat  affected  by  inflow  from  Cazier's  reservoir,  and  by 
changes  in  irrigation  ditches  above  gage. 

Accuracy. — Stage-diachaige  relation  not  permanent.  Rating  curves  very  Indefinite. 
Gage  read  to  half-tenths  once  daily.  Daily  discharge  ascertained  by  applying 
daily  gage  height  to  rating  tables  except  January  2-15,  when  mean  was  inter- 
polated; determinations  for  period  of  high  water,  March  10-20,  are  probably 
too  low.    Records  poor. 

>  Called  "Currant  Creek  at  Cadet's  ranch"  in  reports  previous  to  1915. 
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STTBFACE  WATER  SUPPLY,  1»16,  PABT  X. 


Discharge  meamtremenU  of  Currant  Creek  near  Currant,  Nev.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by— 

Oago 
bei^t. 

Dfa. 
charge. 

KoT.  19 

A.  B.  Piirton 

FeH. 
»4.48 

aee..fl. 
5.1 

L.  W.  Jordan 

11. 1 

a  Zero  flow  determined  at  gage  height  3.70 ±0.1.    i  New  gage,  with  new  datum  and  new  eaatnil. 

Daily  ditcharge,  in  second-feet,  of  Currant  Creek  near  Currant,  Nev.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Uar. 


Jane. .   July. 


Aug. 


Sept. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


NoTR. — Mean  discharge  Interpolated  on  account  ot  break  in  record  Jim.  2-8,  S  second-feet;  Tan.  9-15, 
4  second-feet.    Qage  washed  oat  on  March  20  and  no  records  were  obtained  until  June  21. 

Monthly  ditcharge  of  Currant  Creek  near  Currant,  Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 

Discharge  in  second-feet. 

Buii.<ifr 

(total  in 

Mean. 

acfe-ft»t). 

October 

5 
5 
6 
6 
4 

23 
11 
13 
8 
6 

4 
11 

4. 65 
5.00 
5.00 
4.26 
4.00 

ia2 

11.0 

lao 

6.68 
6.37 

286 

November 

298 

December 

307 

January 

2^ 

230 

March  1-20 • 

VSi 

June  24-30 

153 

July 

US 

411 

320 
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BIO  WASLM  SPSma  HKAX  DUCKWATEK,  ntV. 

LocATiOK. — 300  yards  below  spring,  about  1  mile  sonth  of  Duckwater,  Nye  County, 
and  about  50  miles  south  of  Eureka. 

Records  available. — October  1,  1915,  to  September  30,  1916. 

Gage. — Stevens  8-day  wat«-stage  recorder  on  left  bank,  150  feet  above  head  gate  of 
TogBoni'a  ditch,  installed  November  21,  1915.    Inspected  by  Geo.  Saxton. 

DiscHASQE  jasAsntKiiKNTs. — ^Made  by  wading. 

Channbl  AND  CONTBOL. — Bed  composed  of  sand  wi^h  tules  at  edge.  Head  gate  of 
Tognoni's  ditch  forms  control.    One  channel  about  IJ  feet  deep.  i 

Extremes  of  DiscaAnoE. — Maximum  discharge  during  year,  from  discharge  measure- 
ment, made  August  25, 14.6  aecond-f eet;  minimum,  from  discharge  measurement, 
made  September  8, 1B15, 13.2  second-feet. 

Ice. — None. 

DivEBSioNs. — Above  all  diversions. 

Regulation. — ^None. 

AciCDRACT. — Stage-discharge  relation  not  permanent.    Daily  gage  height  from  water-  ' 
stage  recorder  practically  disregarded  and  dischai^e  estimated  between  current 
meter  measurements.    Flow  of  spring  practically  constant.    Records  good. 

Discharge  measurements  of- Big  Warm  Sprinq  near  Duchwater,  Nev.,  during  the  period 
.  Sept.  8, 191S,  to  Sept.  SO,  1916. 


Due. 

Madeby- 

he^t. 

chaigo. 

Kemarka. 

Sept.   8 
Nov.  31 

May    5 

e 

A  B.  Puftoa 

Ftel. 

Sec.-fi. 
13.  a 

13.6 

14.3 

14.4 

14.4 
14.8 

HisoeUaaeous  mmsuremmt,  gage  not  yot  installed. 
Gate  to  swamp  open,  Tognoni's  gate  closed;  1.0 

second-foot  leakage. 
Gate  to  swamp  open,  Tognoni's  gate  closed;  0.93 

do 

T/.  W.  Toman 

I.e2 

1.65 

1.05 

l.«7 
1.5« 

do. 

.do. 

second-foot  leakage. 
Oate  to  swamp  open,  Tognoni's  gate  closed;  0.93 
second-foot  leakage. 

Aug.  25 

do 

Monthly  iiseharge  of  Big  Warm  Spring  near  Duckwater,  Kev.,  for  the  year  ending 

Sept.  SO,  1916. 


Uontb. 


October... 
November. 
December. , 
January... 
February.. 

Marcb 

AprU 


Mean 
discharge 
in  second- 
feet. 


13.3 
13.5 
13.5 
13.5 
13.5 
13.5 
14.1 


Run-off 
(total  in 
•cre-feot). 


81S 
803 


830 
776 


£39 


Month. 


May 

June 

July 

August 

Se^amber 

The  year, 


Mean 
discharge 
in  second- 
feet. 


14.4 
14.4 
14.5 
14. « 
14.6 


14.0 


Run-ofl 

(total  in 

acro-feet). 


885 
857 
892 


10,100 


DVOKWATEK  CBXEK  HXAR  DTJCKWATZB.  BZT. 

Location.— In  T.  12  N.,  R.  56  E.,  200  feet  below  old  stone  building,  IJ  miles  below 

Duckwater,  Nye  County,  2  miles  by  present  channel  below  Big  Warm  Spring, 

and  about  50  miles  south  of  Eureka. 
Drainage  area. — Indeterminate.    Stream  fed  by  sprii^. 
Records  available. — September  7,  1916,  to  September  30,  1916. 
Gage. — lietz  water-stage  recorder  on  left  bank,  15  feet  above  weir.    Inspected  by 

Ed.  H^tead. 
Discraboe  measttbememts. — ^Made  by  wading  50  feet  above  weir. 
Channel  and  oontroi.. — Bed  composed  of  sand;  dense  growth  of  aquatic  plants 

above  weir  poolj  sharp-crested  Cippoletti  weir  with  4.04-foot  crest  serves  as  control. 

One  channel  at  all  stages. 
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SURFACE  WATER  SUPPLY,  191ft,  PART  X. 


Extremes  op  discharge. — Maximum  etage  during  year  from  water-etage  recorder, 
0.90  feet  at  2.30  p.  m.  January  28  (discharge,  12.1  second-feet);  minimum  etage, 
0.40  feet,  October  23  (discharge,  3.7  second-feet). 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — A  few  small  ditches  divert  from  creek  above  gage. 

Regulation. — During  summer  of  1915,  flow  from  Big  Warm  Spring  was  conducted 
to  creek  through  a  canal.  From  October  11,  1915,  to  September  2, 1916,  flow  of 
spring  was  allowed  to  follow  natural  course  into  large  slough,  creek  being  supplied 
by  seepage  from  slough  and  overflow  of  nearly  2  second-feet. 

AccuRACT. — Stage-discharge  relation  permanent.  Rating  curve  well  defined  between 
zero  and  12  second-feet.  Operation  of  water-stage  recorder  satisfactory  except 
for  occasional  breaks  in  records  due  to  stopping  of  clock.  Daily  discharge  ascer- 
tained by  applying  to  rating  table  mean  daily  gage  height  determined  by  inspecting 
recorder  graph,  except  for  days  when  clock  was  not  running  for  which  it  was 
interpolated.    Records  excellent. 

Discharge  measurements  of  Duekwater  Cruk  near  Duchwater,  Nev.,  during  the  period 
Sept.  7,  1915,  to  Sept.  30,  1916. 


Date. 

Made  by- 

Oage 
height. 

Dis- 
charge. 

Date. 

Mode  by- 

hci^t. 

Dis- 
cbarge. 

Sept.    7 
9 

Nov.  20 

Feet. 

0.86 

.86 

.55 

See.-ft. 
11.5 
11.2 
6.0 

Uay     5 

June  25 
Aug.  25 

FetL 

a76 

.64 

.68 

aecfi. 
«.8 

do 

do 

do 

do 

7.6 

8.1 

Daily  discharge,  in  second-feet,  of  Duchwater  Creek  near  Duekwater,  Nev.,  for  the  period 
Sept.  7, 1915  to  Sept.  30, 1916. 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

JuiMk 

Inly. 

Aug.- 

Sept. 

1 

8.9 
8.8 
8.9 
9.0 
9.2 

4.4 
4.5 
4.6 
4.6 
4.5 

6.2 
6.4 
6.4 
6.6 
6.7 

8.4 
8.4 
8.4 
8.4 
8.4 

10.0 
9.7 
9.5 
9.5 
9.1 

9.3 
9.3 
9.3 
9.3 
9.3 

9.6 
9.6 
9.5 
9.5 
P.  5 

9.6 
9.6 
0.6 
9.6 
9.6 

7.7 
7.6 

7.2 
7.2 
7.2 
7.2 
7.2 

8  1 

2 

8.1 

3 

8  1 

4 

8  I 

5 

8.1 

6 

9.8- 
9.4 

4.5 
4.6 

6.9 

7.0 

8.4 
8.4 

9.5 
9.5 

9.1 
9.1 

9.5 
9.5 

9.6 
9.5 

7.4 
7.4 

7.9 

7 

11.3 

7.9 

8 

11.2 

9.5 

4.7 

7.0 

8.6 

9.5 

9.1 

9.6 

9.3 

7.4 

7.7 

9 

11.2 

6.9 

4.8 

7.2 

8.6 

9.7 

9.1 

9.5 

9.3 

7.4 

7.7 

10 

11.2 

4.3 

5.0 

7.2 

8.6 

9.7 

9.3 

9.7 

9.3 

7.2 

7.7 

11 

9.3 

4.3 

5.1 

7.4 

8.6 

9.8 

9.3 

9.7 

9.3 

7.7 

7.7 

12 

9.8 

4.3 

5.3 

7.4 

8.8 

9.5 

9.3 

9.7 

9.1 

8.1 

7.6 

13 

10.2 

4.1 

5.4 

7.4 

8.6 

9.5 

9.5 

9.5 

9.1 

8.1 

7.6 

14 

10.6 

4.1 

5.4 

7.6 

8.8 

9.8 

9.5 

9.5 

9.1 

8.1 

7.6 

15 

10.3 

4.1 

5.6 

7.6 

8.9 

.  9.1 

9.5 

9.6 

9.1 

8.1 

7.4 

16 

10.0 

4.1 

6.6 

7.6 

8.9 

8.9 

9.6 

9.7 

9.1 

8.1 

7.4 

17 

9.8 

4.1 

6.6 

7.6 

10. 

8.8 

9.5 

9.8 

9.1 

8.1 

7.3 

18 

9.5 

4.0 

6.7 

7.6 

10. 

8.8 

9.6 

9.8 

8.5 

8.1 

7.1 

19 

9.5 

3.9 

6.7 

7.6 

9.5 

8.8 

9.5 

9.8 

8.1 

8.1 

7.0 

20 

9.5 

3.9 

6.9 

7.6 

9.1 

8.8 

9.5 

10. 

7.9 

8.1 

6.9 

21 

9.5 

3.8 

6.9 

7.7 

8.9 

8.8 

9.6 

10. 

7.9 

8.1 

6.7 

22 

9.5 

3.7 

6.1 

7.9 

9.1 

8.8 

9.5 

9.8 

7.9 

8.1 

6.7 

23 

9.3 

8.7 

6.1 

8.1 

9.3 

8.8 

9.6 

9.8 

7.9 

8.1 

6.7 

24 

9.3 

8.8 

6.2 

8.1 

9.8 

8.8 

9.5 

9.8 

7.9 

8.1 

6.5 

25 

9.3 

3.9 

6.2 

8.1 

10.- 

8.9 

9.5 

9.8 

7.9 

8.1 

6.5 

26 

93 

4.0 

6.2 

7.0 

10. 

9.1 

9.5 

9.8 

7.7 

8.1 

6.4 

27 

9.3 

4.1 

6.2 

7.9 

9.8 

9.1 

9.5 

9.8 

7.7 

8.1 

0.2 

28 

9.1 

4.2 

6.2 

7.0 

9.8 

9.1 

9.6 

9.7 

7.7 

8.1 

«.2 

29 

9.1 

4.3 

6.2 

8.1 

10. 

9.1 

9.5 

9.5 

7.7 

8.1 

6.2 

30 

8.9 

4.4 
4.4 

6.2 

8.1 
8.1 

10. 
10. 

9.5 
9.5 

9.5 

7.7 
7.7 

••••" 

7.2 
7.8 

8.1 
8.1 

6.1 

31 

Note.— Dally  discharge  mtcrpolated,  Sept.  1^13,  15-17,  Oct.  3-7,  9,  17-22,  24-29,  Jan.  9,  July  »-I3  and 
Sept.  17-20.  ' 
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Monthly  discharge  of  Duckwaler  Creek  near  Dixkwater,  Nev.,/or  the  period  Sept.  7,  1915 

to  Sept.  SO,  1916. 


Month. 

Discharge  in  second-foot. 

^aOrOSl 
(total  in 

Maximum.   Minimum. 

Mean. 

acre-Jeet). 

1915. 
September  7-30  

11.3 

S.9 

9.83 

'    468 

1915-16. 
October 

0.6 
6.2 
8.1 
10.0 
10.0 
9.5 
10.0 
9.5 
7.7 
7.6 
8.1 
8.1 

3.7 
4.4 

6.2 
8.4 
8.8 
9.1 
9.5 
7.7 
7.4 
7.2 
7.2 
6.1 

6.46 
S.42 
7.45 
9.11 
9.24 
9.40 
9.66 
8.66 
7.49 
7.35 
7.82 
7.24 

336 

323 

December 

458 

660 

Fffbmary 

531 

March..'. 

678 

ADril 

675 

1^;;:                               .            ... 

633 

jS*:;::::::::::::::::::::::::::::::::::::::::::::::::::: 

446 

July  

453 

Augost     . .' 

481 

431 

10. 

8.7 

7.86 

6,700 

I^EB  CREEK  BEAK  FAHBUXP,  ITST. 

Location. — In  sec.  6,  T.  20  S.,  R.  56  E.,  10  feet  above  old  weir,  16  miles  northeast 

of  Manse  ranch  and  22  miles  east  of  Pahrump,  Clark  County. 
Draikaob  area. — Not  measured. 

Records  available. — April  1  to  September  30, 1916,  when  station  was  discontinued. 
Gaoe. — Stevens  8-day  water-^tage  recorder  on  right  bank  10  feet  above  eld  weir; 

inspected  by  A.  M.  Quill. 
Discharge  hbasubembnts. — Made  by  wading, 
Channel  and  control. — Bed  composed  of  largo  boulders;  gradient  steep.    Control 

is  rectangular  suppressed  wicr  with  6.68  feet  crest.    One  channel  at  all  stages. 

Except  at  extremely  high  water  entire  flow  of  creek  sLnks  in  gravel  bed  within 

about  5  miles  from  gage. 
ExThEMES  OF  DISCHARGE. — Maximum  stage  during  period,  from  water-stage  recorder, 

1.45  feet  at  2.30  a.  m.  July  15  (dischaige,  37  second-feet);  minimum  stage,  0.16 

foot,  September  27-29  (discharge,  0.5  second-foot). 
Ice. — No  information. 
Diversions. — None. 
Regulation. — None. 
AcctTRACY. — Stage-dischaige  relation  permanent.    Rating  curve  well  defined  between 

0  and  22  second-feet.    Operation  of  water-stage  recorder  satisfactory.     Daily 

dischaige  ascertained  by  applying  to  rating  table  the  mean  daily  gage  height 

determined  by  inspecting  recorder  graph.    Records  excellent. 


Discharge    meatuTements    of   Lees    Creek    near    Pahrump,    Nev.,    during    the   period 

Apr.  1  to  Oct.  6,  1916. 


Dale. 


Apr. 


May 


Jons 


Made  by- 


L.  W.  Jordan. 
A.  M.  Quill 
....do... 
_       ....do... 

28  I do... 

5   do... 

13  I do... 

19  1 do... 

26  do... 

2  ; do... 

9   do... 

16  ' do... 

23   do... 

30   do... 


Oaee 
liclght. 


Feft. 

0.90 

.80 

.82 

1.00 

1.12 

1.02 

.90 

.80 

.72 

.70 

.68 

.64 

.58 

.56 


Dis- 
charge. 


See.-ft. 
8.8 
6.5 
6.9 
12.8 
17.6 
13.4 
8.0 
6.5 
5.3 
4.9 
4.5 
3.6 
2.6 
2.4 


Date. 


July  7 
14 
21 
28 

Aug.  4 
11 
18 
25 

Sept.    1 

8 

15 

22 

29 

Oct.     6 


Made  by— 


A.  M.  Quin. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Dis- 
charge. 


See.-/?. 
1.8 
1.5 
1.9 
1.4 
1.6 
1.2 
1.2 
1.0 

.9 
0.8 
0.6 
0.6 
0.5 

.5 
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SURFACE  WAXEE  SUPPLY,  1916,  PABT  X, 


Daily  discharge,  in  second-Jtet,  of  Lees  Creek  near  Pahrump,  Nev.,Jar  the  year  ending  Sept. 
^  30,  1916. 


Day. 

Apr. 

Ha. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

9.0 

8.9 
8.7 
8.0 
7.3 

8.8 
8.8 
8.0 

IZO 
11.0 
12.0 
H.O 
15.0 

13.0 
12.0 
12  n 

4.9 

4.7 
4.7 
4.7 
4.5 

4.5 
4.5 
4.4 
4.4 
4.4 

4.4 

4.2 
4.0 
4.0 
4.0 

3.4 
Xi 
X3 
3.3 
3.3 

Z3 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
2.0 
12.0 

1.5 
1.7 
1.6 
1.5 
1.8 

1.4 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.2 
1.2 

0.9 
.9 
.9 
.» 
.9 

.8 
.8 
.8 
.8 

.8 

.7 
.7 
.7 
.7 
.7 

16 

10.0 
12.0 
12.0 
12.0 
12.0 

13.0 
14.0 
16.0 
18.0 
18.0 

20.0 
20.0 
20.0 
19.0 
16.0 

7.1 
6.6 
6.2 
6.4 
6.0 

6.0 
6.3 
6.2 
6.8 
5.5 

5.1 
6.3 
5.3 
5.3 
5.3 
5.1 

3.8 
8.7 
3.5 
3.5 
3.2 

3.0 
2.7 
2.7 
2.8 
2.8 

2.7 
2.6 
2.4 
Z4 
2.4 

3.7 
2.9 
2.6 
2.3 
XO 

1.9 
1.9 
1.9 
1.7 
1.6 

1.6 
1.6 
1.5 
1.5 
1.5 
1.5 

1.2 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

.9 

.9 

.0 

0.7 

a.. 

17 

3 

18 

4       • 

19 

6 

30 

(. 

21 

7 

22 

8 

23 

9 

9.9     11.0 
ia.0     in.o 

24 

10 

2S 

11.. 

11.0 
«.« 

7.8 
7.8 
8.4 

9.6 
9.3 
8.4 
8.0 
7.6 

as 

12 

27 

13 

28 

14. 

29 

15 

30 

31 

• 

Monthly  discharge  of  Lees  Creek  near  Pahrump,  Nev.,for  the  year  ending  Sept.  30,  1916. 


Month. 


Discharge  In  seconj-tcet. 


Maximum. 


Minimum. 


Mean. 


Rnn-off 
(total  in 
acr»4e«t). 


April 

Miy 

Juno 

July 

August 

September 

The  period 


20 

15 
4.9 

12 
1.7 
0.0 


6.8 
&.1 
2.4 
1.5 
.9 
.5 


12.0 
8.32 
3. 68 
2.38 
1.20 
.69 


714 

512 

219 

140 
73.8 
41.1 


20 


4.C9 


1,700 


UTTESKITTEirC  SPBmOS  nAB  PAESUIIP,  niT. 

Location. — In  aec.  6,  T.  21  S.,  K.  56  E.,  500  feet  below  spring,  13  miles  east  of  Manse 
ranch,  and  19  miles  Boutheaat  of  Pahrump,  Clark  County. 

Drainaob  area. — Indeterminate.  Stream  fed  by  three  springs,  the  flow  of  which  is 
intermittent. 

Records  availabI/E. — March  31  to  September  30,  1916,  when  station  was  discon- 
tinued. 

Gage. — Stevens  8-day  water-stage  recorder  on  left  bank,  20  feet  about  old  weir;  in- 
spected by  A.  M.  Quill. 

DisciiAROB  MBABUREHBNT8. — Made  by  wading. 

Channel  and  control. — Bed  composed  of  large  boulders;  steep  gradient.  Control  is 
7-foot  rectangular,  contracted  weir.  On«  channel  at  all  stages.  Except  at  ex- 
treme high  water,  entire  flow  of  creek  sinks  into  gravel  of  stream  bed  within  8  to 
10  miles  of  source. 

Extremes  op  msciiAROB. — ^Maximum  stage  during  period,  from  water-stage  recorder, 
1.60  feet,  April  29  (discharge,  39  aecond-feet);  minimum  stage,  0.47  foot,  Septem- 
ber 29  and  30  (discharge,  0.4  second-foot). 

Ice. — No  information. 

Diversions. — None. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined.  Opera- 
tion of  water-stage  recorder  satisfactory.  Daily  discharge  determined  by  apply- 
ing to  rating  table,  the  mean  daily  gage  height  determined  by  inspecting  recorder 
graph.    Records  excellent. 
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Ditduarge  mtanuremenU  of  IntarmiUerU  Springt  near  Pahnenp,    A'ev.,   during  the 
period  Mar.  31  to  Oct.  S,  1916. 


Date. 

Madaby- 

Oaw 
height. 

Di*. 
charge. 

Data. 

Uadoby- 

Gace 
height. 

Dis- 
charge. 

Feet. 

Sec.-fl. 

Ffrt. 

Sec.-fl. 

Mar.  3I< 

L.  W.Iordaa 

1.40 

1.28 

25.1 
16.2 

JoJy     6 
13 

A.  U.  Qat 

do... 

1 

0.92 
.84 

7.8 

Apr.     6 

A.  M.  Quill 

6.0 

13 

*).. 

1.32 

20.4 

£0 

do... 

.92 

7.7 

20 

do 

1.38 

24.6 

2? 

do... 

.84 

6.0 

27 

do 

1.56 

35.8 

Aug.    3 

do... 

.84 

5.8 

Mar     4 

do 

1.51 

S2.9 

8 

do... 

.78 

4.5 

11 

do 

1.52 

83.0 

17 

do... 

3.7 

18 

do 

1.35 

22.1 

24 

do... 

.68 

2.8 

25 

do 

1.26 

18.4 

31 

do... 

.M 

2.4 

June    1 

do 

1.20 

15.6 

Sept.    7 

do... 

.M 

1.7 

8 

do 

1.24 

17.3 

14 

do... 

.56 

1.1 

15 

do 

1.22 

16.7 

21 

do... 

.52 

.76 

22 

do 

1.10 

12.7 

28 

do... 

.48 

.52 

29 

do 

1.00 

9.9 

Oct.     5 

do... 

.48 

.43 

a  Point  oltoro  flow  determined  at  gage  height  0.6d:.05. 

Daily  discharge,  in  tecond-ftel,  of  TntermittefU  Springs  near  Pahrump,  Nev.,for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

Juno. 

July. 

13.0 
10.0 
9.1 
8.3 
7.8 

7.6 
7.3 
6.6 
6.4 
6.4 

6.2 
6.9 
6.7 
5.2 
5.0 
5.0 

Aug. 

Sept. 

1 

23 
22 
22 
21 
20 

18 
18 
18 
19 
22 

24 
22 
21 
20 
20 

36 
33 
32 
33 
34 

35 
34 
33 
33 
33 

33 
33 
81 
29 
26 

16 
1« 
16 
16 
16 

17 
17 

18 
18 
18 

18 
18 
17 
17 
17 

9.4 
9.1 

8.6 
8.1 

7.8 

7.8 
7.3 
7.1 
6.8 
6.4 

6.4 
6.2 
6.9 
5.9 
15.0 

5.0 
6.7 
6.7 
6.2 
5.0 

6.0 

4.8 
4.8 
4.8 
4.6 

4.6 
4.4 
4.2 
4.2 
4.0 

2.2 
2.2 
2.0 
2.0 
1.9 

1.8 
1.6 

1.5 
1.5 
1.4 

1.4 

1:1 

16 

20 
23 
24 
24 
24 

25 
26 
28 
SI 
32 

33 

36 

3S 
39 

as 


24 
23 
22 
22 
21 

20 
19 
19 
19 

18 

17 
16 
16 
16 
16 
16 

17 
16 
16 
15 
14 

14 
13 
12 
12 
12 

11 
11 
10 

9.9 
9.6 

4.0 
8.7 
3.5 
3.3 
3.1 

3.0 
3.0 
3.0 
2.8 
2.6 

2.4 
2.5 
2.6 
2.5 
2.4 
2.2 

1.2 

3  

17 

1  1 

3 

18 

1.1 

4 

19 

1.0 

S 

20 

.9 

0 

21 

.8 

22 

.8 

23 

.8 

9 

24 

.6 

10   

25 

.6 

11 

26 

.6 

12 

27 

.6 

13 

2K 

.5 

H   .; 

29 

.4 

15 

30 

.4 

31 

Xfonthlg  disdiarge  of  IntoTtiiUenl  Springs  near  Pahrump,  yVer.,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 


Discharge  in  second-foot. 


Maximum.    Minimum.      Mean. 


Kan-oft 
(total  In 
acre-fcct). 


April 

May 

Juno 

July 

Auguit 

September. 


18 
15 

5.7 

2.2  I 


The  period. 


18 

16 
9.6 
6.0 
2.2 
.4 


25.0 
23.5 
14.9 
7.63 
X83 
1.20 


1,490 
1,570 

887 

463 

236 
71.4 


4,739 


SALTON  SINE  BASHT. 
SAZ,TOir  SEA   SXAB  SALTOIT,  CAI» 

Location. — ^Near  the  mouth  of  Salt  Creek,  I  mile  west  of  Durmid,  2]  miles  cast  of 

Saitoa,  Aivenide  County,  aod  7  miles  east  of  Mecca. 
Records  avaiulble. — November,  1904,  to  Sept.  30,  1916. 
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SUKFACE  WATER  SUPPLY,  1916,  PABT  X. 


Gage.' — Vertical  staff  in  several  sections  fastened  to  piling.  Gage  is  graduated  to  feet 
and  inches  and  is  inverted  (reads  down)  'vrith  its  zero  at  6.1  feet  above  mean 
sea  level,  U.  S.  G.  S.  datum.  To  obtain  depths  subtract  reading  from  279.6  feet 
because  the  lowest  point  in  bottom  of  Salton  Sea  is  at  273.5  feet  below  mean  sea 
level,  V.  S.  G.  S.  datum.  Gage  is  read  by  an  employee  of  Southern  Pacific  Co. 
Original  gage,  read  November  1 ,  1904,  to  February  26, 1906,  was  established  about 
3i  miles  northwest  of  Salton  by  New  Liverpool  Salt  Co.  and  read  depths  directly. 
First  Survey  gage,  read  March  2, 190G,  to  Jime  5, 1906,  half  a  mile  west  of  Salton, 
also  read  depths  directly.  First  Southern  Pacific  Co. 's  gage,  read  June  6, 1906,  to 
July  5, 1909,  was  at  present  location  with  its  zero  at  6.8  feet  above  mean  sea  level, 
U.  S.  G.  S.  datum.  Keadinga  from  itsinverted  scale,  subtracted  from  280.35  feet, 
gave  depths  in  Salton  Sea.  Second  Survey  gage,  read  July  6, 1909,  to  April  21, 
1914,  at  the  same  place,  read  elevations  below  mean  sea  level,  U.  S.  G.  S.  datum. 
Readings  subtracted  from  273.5  feet  gave  depths.  The  present  gage  has  been  read 
since  April  24, 1914. 

EzTKKMES  07  DEPTH. — MaTlmum  depth  during  year,  38.2  feet,  October  1 ;  minimum 
depth,  33.85  feet,  September  29. 

1904-1916:  Maximum  depth,  76.0  feet,  February  10  to  March  29,  1907;  mini- 
mum depth,  no  water  at  gage  November  1  to  14, 1904. 

Cooperation. — ^The  Southern  Pacific  Co.  has  furnished  the  record  since  June  30, 1914. 

Area  of  sea  January  1 ,  1909,  was  443  sq  tiare  miles. 

Practically  all  the  water  now  received  by  Salton  Sea  enters  through  .Mamo  and  New 
BJvers,  chiefly  through  the  former.  These  rivers  run  through  Imperial  Valley  and 
are  draim^e  channels  for  excess  and  waste  waters  from  the  irrigation  system  and  from 
the  power  plants.    The  following  table  shows  the  depth  of  Salton  Sea: 

DaUy  depth,  in  feet,  of  Salton  Sta  near  Saltan,  Cal.,/or  the  year  ending  Sept,  30,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 1  38.2 

36.8 

S4.« 

2              .     ...' 

36.3 

3 

36.0 

36.95 

4 

36.95 

85. 3S 

5             

37.35 

86.6 

6             



7 

38.35 

86l8 

35.9 

8      

a».a 

34.45 

9              :     '  \. 

36.3 

10 

38.6 

36.95 

11 

86.  «5 

85.1 

12 

37.2 

36.5 

13 

14 

36.35 

36.75 

3S.75 

15 

37.86 

31.25 

iR 

36.15 

I?::::::::::::::::::::: 

36.5 

36.9 

IK 1 

36.  »S 

34.95 

19 ■  

37.1 

36.45 

20 

21 

36.35 

36.7 

35.6 

22 

37.7 

34.1 

23 

36.05 

24 

3«.4S 

38.9 

25 

36.95 

84.75 

26 

87.0 

36.4 

27 

■       .. 

28 

36.35 

36.7 

35.5 



29 

37.5 

S3.9S 

30 

36.0 

31 

36.4 

33.85 

>  nistory  of  gages  previously  publlsbed  in  vater-cupply  piq>er8  Incomplete,  and  some  statements  regaid- 
ing  datums  erroneoas. 


Digitized  by 


Google 


OWENS  LAKE  BASIN. 


209 


OWENS  LAKE  BASIN. 
OWKH8  SIVEH  HEAS  aOTTITD  VALXZT,  OAJL. 

Location.— In  SE.  J  sec.  10,  T.  6  S.,  R.  31  E.,  below  Sheep  Bridge,  700  feet  above 

mouth  of  Hock  Creek  and  2  miles  north  of  Round  Valley,  Inyo  County. 
Dbainaoe  ABBA. — About  450  square  miles. 
Records  available. — August  4, 1903,  to  September  30,  1916. 
Gage. — Vertical  staff  on  left  bank  85  feet  below  bridge;  read  by  W.  D.  Roberts. 

The  datum  differs  from  that  of  the  previous  gage,  which  was  100  feet  above  the 

present  one  and  used  prior  to  May  29, 1907. 
Discharge  measurements. — Made  from  cable  at  gage. 
Channel  and  control. — Rock  and  boulders;  fairly  permanent. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.20  feet  at  7.20 

a.  m.  June  17  (discharge,  625  second^feet) ;  minimum  stage  recorded,  1.70  feet 

November  28  and  December  1  (discharge,  132  second-feet). 
1903-1916:  Maximum  stage  recorded,  4.0  feet  June  30,  1907  (discharge,  1,190 

second-feet);  minimum  discharge  recorded,  120  second-feet  September  21,  1913. 
Ice. — Shore  ice  exists  at  times  but  ordinarily  does  not  affect  the  stage-discharge 

relation. 
Diversions. — No  water  is  diverted  above  the  station. 
Regulation. — ^None.  ^ 

Accuracy. — Stage-discharge  relation  permanent;  not  affected  by  ice  during  year. 

Rating  curve  fairly  well  defined.    Gage  read  to  hundredths  about  every  other 

day.    Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table 

for  days  when  gage  was  read  and  interpolating  .discharge  for  days  between  (see 

footnote  to  daily-discharge  table).    Records  good  except  for  the  high  water  of 

June,  which  are  fair. 
Cooperation. — Gage-height  and  discharge-measurement  records  furnished  by  the 

city  of  Los  Angeles. 


Diteharge  meaturemenU  of -Owens  River  near  Round  Valley,  Cal.,  during  the  year  ending 

Sept.  SO,  1916. 


[Made  by  J 

.  E.  Jones.] 

« 

Date. 

Oage 
height. 

cbarge. 

Date. 

bei^t. 

Dis- 
charge. 

Date. 

Goee 
height. 

Dis- 
charge. 

Oct.  12 

Fret. 
2.00 
1.93 
2.10 

3te.-fl. 
18S 
180 
210 

Apr.  28 

Ftet. 
2.35 
2.15 
3.00 

314 
610 

July  28 

Feet. 
2.55 
2.20 
2.11 

'"-L 

Dec  15 

]^y29 

Aug.  2.') 

244 

itai.9 

Sept.  25 

216 

W927*— 19— W8P  440- 


-14 


Digitized  by 


Google 


210 


SURFACE  WATEK  SUPPLY,   1&16,  PABT  X. 


Daily  discharge,  in  second-feet,  of  Owens  River  rtear  Round  Valley,  Cal.,  for  the  year  end- 
ing Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dec. 

Jon. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aog. 

Sept 

1 

177 
0  174 

no 

0  178 
181 

•  175 
170 

ol74 

177 

0  174 

170 
192 
<il»2 
193 
181 

ITO 
188 

•  190 
192 

«182 

192 

•  192 
192 

•  192 
192 

•  183 
193 

•  192 
191 
192 
188 

•  190 
192 

•  192 
192 

•  193 

193 

•  181 
170 

•  160 
168 

•  IW 
170 

•  170 
179 

iro 

177 
170 

•  170 
170 

•  163 

1S6 

•  151 
146 

•  144 
141 

•  Ml 
141 

133 

•  134 

137 

133 

"138 
141 
141 

•  ISO 

160 

•  160 
160 

•  170 
181 

■  178 
170 
160 

•  165 
170 

•  170 

170 

■  165 
160 

•  165 

170 

•  170 
170 

•  165 
180 

180 

•  1.55 
150 

•  153 
1.M 
150 

156 

0  168 
177 

•  16S 
160 

•  160 
160 

•  165 
170 

•  168 

166 

■  168 
170 

•  189 
168 

170 

•  177 

•  185 
192 
188 

192 

•  192 
197 

•  IM 

188 

•  190 
192 

■  190 
188 

a33» 

270 

•  263 
2S0 

■  383 

270 

•  263 
350 

•  249 
343 

229 

■  210 
192 

•  192 
193 

•  192 

193 

•  162 
192 
181 

385 
»2 
229 
216 

•  2ai 

28S 

•  264 
342 
870 

342 

•  233 
224 

•  208 
198 

■  304 
216 

■  218 
216 

■  318 

S16 
193 

•  208 
234 

•  208 

in 

338 

216 

■  258 
300 

242 

•  239 

•  238 

•  232 
329 

•  223 
318 

•  220 
334 

■  220 

•  250 
385 

•3)8 
810 

•  314 

318 

•  323 
335 

•  358 
380 

•  393 
405 

■  415 
4» 

457 

•  451 
445 

•  425 
406 

■  411 

417 

•  408 
398 

■  386 
335 

•  338 
318 
385 

•  292 
300 

391 

•  S04 
318 

•  309 
300 

•  318 
335 

■  338 
318 
294 

300 

■  291 
282 

■  291 
300 

•  278 
270 

•  390 

310 

•  305 
300 

*318 
335 

•  335 
335 

■  326 
318 

•  332 
346 

335 

■  366 
398 

■  408 
405 

■  425 

445 

■  461 
477 

•  488 

498 

•  493 
485 

■  508 
530 

■  578 
625 

■  612 
600 

■  565 

530 

•  565 

800 

•  576 
653 

•  541 
630 

•  508 
485 
405 

•  354 
M3 

•  242 

■  242 
243 

■  238 

■  233 
229 

•  329 

•  430 

530 

•  508 
485 

■  485 
486 

•  485 

485 

•  461 
437 

•  441 

445 

•  425 
405 

■  411 
417 

370 
370 
352 

■  324 

•  297 

■  270 

243 

'SS 
329 

■  329 

229 

■  222 
216 

■  208 

•  200 
1«2 

•  192 
193 

•  192 
192 

•  198 

•  300 

204 

•  198 
192 

•  190 

188 

•  179 
170 

•  188 
308 

170 

•  193 
218 

•  330 
334 

•  226 

228 

2 

•  323 

3 

318 

4 

•  238 

fi 

224 

6 

7 

218 

8 

•  218 

0 

218 

10 

193 

11 

•  193 

13. 

193 

13 

■  192 

14 

192 

15 

•  193 

10 

192 

17 

■■192 

IS 

192 

19 

•  202 

». 

211 

21 

304 

22 

•  210 

23 

218 

24 

•  218 

25. 

3M 

3S 

•  313 

27 

2iH 

2R 

•  310 

2t 

316 

30 

•  323 

31 

■  Ko  raeoid;  discharge  interpolated. 

Monthly  discharge  of  Owens  River  near  Round  Valley,  Cal.,  for  (he  year  ending  Sept. 

SO,  1916. 


Month. 

Discharge  In  secand-feet. 

(total  in 
aem-ieet). 

.MaTJmnm. 

Mean. 

October 

132 
193 
181 
192 
385 
300 
457 
348 
635 
530 
242 
229 

170 
132 
133 
156 
181 
192 
250 
270 
335 
329 
170 
183 

184 
165 
160 
177 
235 
323 
362 
308 
502 
378 
204 
208 

11.300 

November........ 

9,830 

I>eeBmbflr..,.. ,.... 

9,840 

10,900 

February.......... ..................... 

13.600 

!>•«"•>>                   ,    ,  ,            ,                                                  ,            ,  , , 

u,7oa 

31,500 

April 

M^.::::::::::::::::::::::::::::::::::::::::::::::::::::: 

18.900 

28,900 

July 

23.100 

13,500 
12,400 

625 

133 

258 

187.000 

OWXBB  RIVER  HZAR  BIO  FOTK,  CAIk 

Location. — In  see.  2,  T.  11  S.,  R.  34  E.,  at  Charlies  Butte,  11  miles  southeast  of  Big 

Pine,  Jnyo  County. 
Draikagb  area. — Not  measured. 

Records  available.— September  20, 1906,  to  September  30,  1916. 
Gaoe.— Vertical  staff  on  left  bank;  read  by  J.  E.  Jones. 
Discharge  measuremrnts. — Mada  from  cable  at  gage  or  by  wading. 
Channel  and  control. — Sand  and  gravel;  shifts  slightly.    Right  bank  high;  left 

bank  subject  to  overflow  during  floods. 
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Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  7.0  feet  at  12  m. 
January  10  (dischaigc,  1,700  second-feet);  minimum  stage  recorded,  1.2  feet 
September  11  to  15  and  18  (dischaigc,  154  second-feet). 

1906-1916:  Maximum  stage  recorded,  11.2  feet  at  about  9  p.  m.  January  26, 
1914  (discharge,  from  extension  of  rating  curve,  about  3,220  second-feet) ;  mini- 
mum stage  recorded,  — 0.06  foot  Juno  13  to  16,  1908  (dischaige,  36  second-feet). 

IcB. — Stage-discharge  relation  not  affected  by  ice. 

IhvEKsioNa. — On  account  of  diveisions  above  the  station  the  record  docs  not  indi- 
cate the  total  run-olf  from  the  drainage  area. 

RequIiATion. — Flow  partly  regulated  by  diversions. 

AccuRACT. — Stage-diachaige  relation  practically  permanent.  Rating  curve  well 
defined.  Gage  read  to  half-tenths  once. a  day,  sometimes  to  hundredths.  Daily 
dischaige  ascertained  by  applying  daily  gage  height  to  rating  table.  Records 
excellent. 

Cooperation. — Gage-height  and  dischaige  measurement  records  furnished  by  the 
city  of  Loe  Angeles. 

Discharge  meaturemenit  of  Owens  River  near  Big  Pine,  Cat,,  during  the  year  ending 

Sept.  SO,  1916. 


IViidabyJ 

.  E.  Jones.] 

Date. 

h^t. 

Dto- 
chargo. 

Date. 

Ottge 
beiebt. 

DIs- 

Date. 

Oara 
height. 

Dis- 
charge. 

Oct.  11 

Fat. 
3.00 
2.77 
6.57 
4.01 

457 

1,170 

740 

Mar.U 

Fttt. 
3.58 
3.42 
l.BO 
2.20 

625 
234 
329 

May  27 

FtH. 
2.15 
4.20 
4.10 
2.50 
1.80 

"«-4 

I>ec  17   

Aor.  1  

Jun6  17  , 

854 

Feb. 2R 

28::;::.:;: 

29 

769 

Mar.  7 

May  11  

Aae.  4  

384 

22  ::;:;:;; 

222 

DaUg  diteharge,  in  tecond-feet,  of  Owens  River  near  Big  Pine,  Cal.,  for  fhe  year  ending 

Sept.  SO,  1916. 


Day. 

Oet. 

Nov. 

Dm. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Bept. 

1  

313 
313 
313 
204 
294 

204 
294 
.294 
294 
284 

294 
275 
275 
284 
284 

2»4 
294 
3»4 

204 
313 

294 
294 
294 
294 
333 

354 

354 
375 
875 
375 
375 

306 
376 
375 
396 
396 

396 
S96 
896 
418 
896 

396 
396 
396 
418 
418 

418 
440- 
440 

440 
463 

463 
463 
463 
463 
463 

440 
463 
440 
463 
463 

468 
463 
463 
486 
S09 

533 

(0!) 
486 
486 
486 

486 
486 
463 
486 
609 

463 
463 
486 
486 
463 

463 

486 
£09 

486 
486 

486 
463 
463 
463 
609 
440 

440 
440 
440 

606 
730 

680 

655 

630 

1,100 

1,700 

1,040 
755 

680 

tm 

605 

581 
581 
681 
630 
65S 

60S 
605 
e30 
630 
655 

630 
6W 
655 
630 
•  633 
633 

857 
606 
655 

705 
655 

655 
655 
655 
680 
680 

705 
705 
705 
730 
730 

755 

805 
780 
805 
960 

l.IflO 
1.380 
1.490 
1.320 
1,250 

1.160 
1.280 
1.2S0 
1.040 

B30 
680 
657 
657 
806 

860 
755 
705 
6S5 
656 

655 
655 

655 
630 
630 

606 
605 
605 
605 
605 

630 
705 
680 
655 
605 

605 
605 
605 
605 
605 
630 

60S 
605 
655 
605 
605 

605 
605 
605 
605 
630 

630 
655 

605 
657 
681 

S81 
655 
S57 

509 
440 

375 
375 
35( 
313 
294 

275 
275 
294 
375 
275 



284 

294 
284 

275 

266 

275 
294 
294 
294 
354 

333 
294 
375 
875 
418 

418 
418 
440 

418 
3% 

396 
396 
3% 
375 
354 

333 
333 
333 
313 
313 
294 

3M 
294 
294 
294 
294 

813 
375 
418 
609 
657 

605 

65.-. 
680 
705 

755 
80.5 
8ri0 

920 
l.CMO 

»50 
920 
860 
75.5 
705 

755 
755 
780 
780 
755 

730 
705 
705 
705 

680 

705 
7ft5 
755 
803 
805 

805 
805 

8l« 
8'15 
805 

830 
8M 
830 
755 
730 

705 
705 
655 
70,5 
705 

730 
730 
605 
557 
509 
463 

418 
396 
354 
396 

440 

463 
463 
418 
375 
833 

833 
2»4 

284 
284 
375 

266 
256 
238 
220 
229 

320 
320 
311 
18S 
185 

185 
177 
177 

m 

177 

177 

177 

2 

177 

3  

177 

4 

177 

S 

185 

« 

185 

7 

185 

8 

185 

g  

194 

10 

185 

11 

154 

12 

13 

154 
154 

14  

154 

14   

154 

IS 

102 

17 

162 

lit   

164 

19 

169 

20 

177 

21  

169 

22 

33 

3(    

185 
194 
169 

25 

177 

28 

194 

27 

302 

28 

230 

29 

238 

30 

296 

'' • 

• 
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Monthly  diicharge  ofOwent  River  near  Big  Pine,  Cal.,/or  the  year  ending  Sept.  SO,  1916. 


Uantb. 

Discharge  In  second-ieet. 

Ron-ofl 
(total  in 
acTB-feet). 

Maximum. 

Mean. 

October      

375 
4A3 
<33 

1,700 
1,490 
920 
655 
440 
1,W0 
830 
463 
2iJ6 

275 

375 
•  440 
440 
657 
557 
275 
269 
284 
463 
177 
154 

310 

425 
482 
676 
877 
656 
600 

su 

644 
722 
285 
181 

19.100 

25.300 

December 

39.600 

41,600 

February 

£0.400 

March 

40.300 

April 

29.800 

iSy 

21,100 

June 

18.300 

July 

44.400 

17.500 

September 

10.800 

The  year  

1,700 

154 

607 

368,000 

OWENS  Rr7£R  NEAB  LOUS  PUTS,  CAL. 

Location.— In  NW.  J  sec.  23,  T.  15  S.,  R.  36  E.,  at  Mount  Whitney  highway  bridge, 
about  2}  miles  northeast  of  Lone  Pine,  Inyo  County. 

Dbainaob  area. — Not  measured. 

Records  available. — ^January  1,  1909,  to  September  30,  1916. 

Gaoe. — Vertical  staff  fastened  to  a  pile  in  channel  at  downstream  side  of  bridge; 
read  by  G.  F.  Marsh.  The  high  water,  January  27-29,  1914,  raised  the  pier  to 
which  gage  was  fastened  1.83  feet.    Gage  has  not  been  reset. 

Discharge  measurements. — Made  by  wading  or  from  cable  about  1,000  feet  below 
bridge. 

Channel  and  control. — Sandy;  fairly  permanent.  One  channel  at  low  stages; 
three  or  more  during  floods. 

Extremes  of  discharoe. — Maximum  stage  recorded  during  year,  8.95  feet  on  morn- 
ing of  February  25  (discharge,  1,390  second- f eet) ;  minimum  stage  recorded,  1.3 
feet  September  28  to  30  (discharge,  4  second-feet). 

1909-1916:  Maximum  stege  recorded,  10.6  feet  July  7,  1909  (dischai^ge,  2,050 
second-feet);  minimum  stage  recorded  September  28  to  30,  1916. 

Ice. — Shore  ice  sometimes  forms  at  the  station  during  very  cold  weather  but  probably 
does  not  affect  the  stage-discharge  relation. 

Diversions. — Record  does  not  show  total  run-off  from  drainage  area  on  account  of 
diversions  above  station.  The  Los  Angeles  Aqueduct,  which  has  its  intake  above 
the  station,  was  formally  opened  February  13,  1913. 

Regulation. — Flow  is  partly  regulated  by  the  diversions  above. 

Accuracy. — Stage-discharge  relation  changed  slightly  twice  during  year  from  caving 
of  banks.  Changes  probably  occurred  December  8  and  March  7.  Rating  curves 
for  first  and  second  periods,  well  defined;  for  third  period  well  defined  above  200 
second-feet.  Gt^  read  to  half-tenths  once  a  day.  Daily  discharge  ascer- 
tained by  applying  daily  gage  height  to  rating  table.  Records  very  good  except 
for  extreme  low  water  in  September  which  are  probably  fair. 

Cooperation. — Gage-height  and  dischaige  measurement  records  furnished  by  the 
city  of  Los  Angeles. 
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Diteharge  measuremenU  of  Owens  River  near  Lone  Pine,  Cal.,  during  the  year  ending 

Sept.  SO,  1916. 

[Ibde  by  J.  E.  Jone«.] 


Date. 

Oara 
heijSit. 

Dis- 
charge. 

Date. 

height. 

Dis- 
charge. 

Date. 

Oafs 
beigbt. 

Dl». 
cbaigB. 

1006. 
Ort  6         

Ftet. 
3.3S 
4.74 
6.70 

40S 
832 

1S09. 
Mar.e          .  .. 

Fttt. 
6.50 
S.30 
3.90 

642 
300 

1911. 
June  16 

Feet. 
S.90 
3.  £5 
2.45 

Sec.-fl. 
678 

Dec.  21 

21 

223 

Feb.  18 

TS-ari  

31 

78 

Daily  discharge,  in  second-feet,  of  Owens  River  near  Lone  Pine,  Cal.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
H. 
1.5 

16 
17. 
18. 
19 
20. 

21 
22. 
23 
34 
2S 

26 
27 
26 
29 
30 
31 


203 
210 

218 
218 
218 

218 
210 
210 
210 
210 

2)0 
210 
218 
218 

218 

21S 
218 
218 
218 
218 


218 
218 
21S 
218 

318 
218 
281 
298 
332 
332 


349 
349 
366 
366 
384 

384 

384 
384 
384 
384 

384 
402 
421 
421 
421 

421 
421 
421 
421 
440 

440 
440 
440 
440 
440 

440 
440 
440 

459 
459 


4£9 
4.^9 
4S9 

459 
459 

459 
479 
499 
440 
420 

420 
400 
3S2 
3.<I2 
3.S2 

3I>2 
361 
346 
292 
420 

420 
400 
400 
382 
382 

382 
382 
382 
364 
364 
346 


292 
310 
460 

600 
604 

648 

692 
762 
786 
834 

882 
906 
1,000 
906 
762 

762 
762 
738 
714 
738 

762 
714 
670 
670 
670 

648 
£20 
460 
274 
274 
382 


£20 
600 
682 
670 


692 

738 
810 
786 
786 

763 
762 
762 
762 
786 

810 
810 

858 

85S 
882 

906 
1,160 
1,190 
1,270 
1,400 

1,300 
1,220 
1,  UO 
1,120 


1,120 
1,100 
1,070 
1,050 
670 

648 
906 
817 
707 
707 

685 
641 
641 
641 
619 

619 
619 
619 
619 
597 

55.') 
655 

555 
675 
675 

575 
;,75 
556 
65u 
665 
575 


619 
697 
819 
619 
619 

697 
495 
495 
405 
496 

300 
265 
285 
416 
697 

619 
395 
210 
166 
152 

152 
225 
210 
226 
226 

210 
180 
173 
166 
166 


166 
180 
226 
270 
270 

2^) 
2''5 
285 
300 
300 

300 
300 
300 
300 
300 

300 
300 
336 
315 
315 

255 
210 
126 
202 
195 

285 
270 
270 
240 
240 
240 


255 

270 
270 
270 
240 

240 
285 
300 
355 
395 

415 
435 
435 
465 

535 

686 
707 
773 
817 
839 

883 
883 
906 
S30 
930 

861 
761 
729 
663 
663 


495 
300 
270 
300 
355 

415 
435 
455 

455 
495 

635 
597 
675 
675 

675 

597 
697 
597 
619 
610 

619 
619 
619 
619 
575 

675 
665 
KI6 
495 
455 
415 


375 
375 
375 
300 
240 

225 
210 
210 
210 
210 

202 
302 
202 
202 
152 

146 

108 
102 
102 
96 

91 
91 
91 
91 
91 

86 


86 
86 
80 
80 
61 

53 
45 

37 
30 
23 

23 
17 
17 
14 

12 

12 
12 
12 
10 
10 

8.0 
8.0 
8.0 
8.0 
8.0 

6.0 
6.0 
4.0 
4.0 
4.0 


Monthly  discharge  of  Owens  River  near  Lone  Pine,  Cal.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  In  sccond-feot. 


Maximum. 


mnlw^nin 


Mean. 


Run^ofl 
(total  In 
acre-feet). 


October 

November 

December 

Jannary 

FebnuuT 

March. 

ApriL 

June 

July 

Ansnst 

September 

The  year 


459 

499 

1,000 

1,400 

1,120 

619 

335 

930 

619 

375 

86 


1,400 


303 
349 
292 
274 
500 
555 
162 
126 
240 
270 
80 
4.0 


228 
412 
405 
648 
880 
687 
366 
263 
572 
514 
168 
26.1 


4.0 


429 


14,000 
24,600 
24,000 
39,800 
50,600 
42,300 
21,800 
16,300 
34,000 
31,600 
10,300 
1,650 


311,000 
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StTBFACE  WATER  SUPPLY,  1916,  PART  X. 


OWXVS  LAKE  HZAB  LOBE  PIHE.i  GAI.. 

Location. — On  west  shore  of  Owens  Lake,  1  mile  north  of  Brier  siding  on  California 
&  Nevada  Bailroad  (Southern  Pacific  Co.),  and  about  9  miles  south  of  Lone 
Pine,  Inyo  County. 

Recokds  available.— March,  1908,  to  September  30, 1916. 

Gaoe. — Vertical  staff,  installed  November  1, 1911,  at  a  boulder  point  east  of  railroad 
culvert  No.  507  B;  read  when  weather  conditions  permit  accurate  observations, 
by  an  employee  of  the  city  of  Los  Angeles.  Original  gage,  a  vertical  staff  near 
the  old  Smith  ranch,  was  submerged  in  July,  1911,  whereupon  an  upper  section 
was  installed.  Gage  datiun  before  J^uly  29,  1913,  3,564.90  feet  above  sea  level, 
U.  S.  G.  S.  datum;  after  that  date,  3,561.90  feet.  January  12,  1915,  gage  was 
washed  out  but  was  replaced  at  same  location  and  datum. 

Extreme  op  btaoe. — ^1911-1916:  Maximum  stage  recorded,  8.75  feet  March  16  and 
April  7,  1912;  minimum  stage  recorded,  4.3  feet  November  22  and  December 
4, 1913. 

Cooperation. — ^Record  of  elevations  furnished  by  city  of  Los  Angeles. 

Elevations  given  in  table  are  computed  from  original  reading  made  on  gage,  the 
datum  of  which  is  stated  in  paragraph  headed  "gage."  To  reduce  these  elevations 
to  mean  sea  level  (U.  S.  G.  S.  datum),  add  3,570  feet. 

EUvation  of  vater  $tirfaee,  in  feet,  of  Owent  Lake  near  Lone  Pine,  Col.,  for  Ike  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

8.35 

8.00 

7.95 

2 

6.10 

6.92 

7.06 

7.90 

8    

8.36 

8.00 

7.95 

4 

8.00 
6.90 

6.00 

8.35 
8.40 

5 

7.10 

8.00 

7.35 

{ 

e.oo 

6.20 

8.00 

7 

7.20 

8.40 

7.85 

8 

7  30 

g 

6.00 

8.15 

10 

6.00 

6.40 

8.40 

8.05 

7.80 

11 

7.30 

8.30 

12 

6.90 

8.00 
8.03 

7.15 

13 

8.20 

8.40 

U 

6.70 

6.00 

7.38 

7.76 

7.10 

15 

8.20 

8.00 

16 

5.80 

6.06 

6.00 



8.25 

17 

8.40 

8.05 

7.80 

18 

6.80 

6.75 

7  06 

U 

8.20 

8.00 

20. 

8.  SO 

8.05 

ai 

6.10 
6.10 

"i'.sa 

7.80 

8.40 

7.60 

22 

6.90 

■'i'ss' 

8.20 

8.05 

7.00 

23 

7.65 

"i'.K 

24 

6.11 

6.85 

8.30 

8.05 

7.50 

2|> 

6.90 

6.88 

8.40 

8.20 

7.00 

2t 

8.00 

27 

6.13 

8.30 

8.00 

2S 

7.00 

7.80 
7.85 

8.40 

7.50 

29 

8.10 

6  90 

30 

6.90 

6.92 

0.15 

8.35 

8.00 

81 

7.45 

BOCK  CSZEK  HEAS  HOXnn)  VAULJEY,  CAL. 

Location.— In  NE.  }  SE.  i  sec.  9,  T.  6  N.,  R.  31  E.,  below  highway  bridge  a  diort 
distance  above  mouth  of  Pine  Creek,  2  miles  northwest  of  Round  Valley,  Inyo 
County. 

Dbainaos  abea. — About  46  square  miles. 

Recoedb  available.— August  3,  1903,  to  September  30, 1916. 

Gage.- Vertical  staff  on  left  bank  about  600  feet  below  bridge ;  read  by  W.  D.  Roberta. 
I^r  to  July,  1906,  gage  was  at  highway  bridge. 

■  Formerly  known  as  "near  Olanchs." 
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DiacHABOB  UBAsUBEiiBNTS. — ^Made  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Sand  and  cobblestonee;  somewhat  Bhifting. 

Extremes  of  dibcharoe. — ^Maximum  stage  recorded  during  year,  2.78  feet  at  2.30 
p.  m.  June  19  (discharge,  157  second-feet);  minimum  stage  recorded,  1.2;|_feet  at 
8  a.  m.  November  10  (discharge,  27  second-feet). 

1903-1916:  Maximum  stage  recorded,  5.0  feet  January  25,  1914  (discharge,  360 
second-feet);  minimum  stage  recorded,  1.0  foot  April  20  to  23,  1905  (discbarge, 
14  second-feet). 

Ice. — Shore  ice  forms  at  times  but  probably  does  not  aSect  stage-discharge  relation. 

DrvERSiONs. — ^Water  for  irrigation  is  diverted  above  the  station. 

Regulation. — Flow  partly  regulated  by  diveisionB. 

AccVRACT. — Stage-discharge  relation  changed  frequently.  Rating  curves  used 
December  10  to  February  21,  fairly  well  defined;  February  22  to  May  13  well 
defined;  May  14  to  June  19  and  June  20  to  July  13,  fairly  well  defined.  Gage 
read  to  hundredths  about  every  other  day.  Daily  discharge  ascertained  by 
Applying  daily  gage  height  to  rating  tablo  and  interpolating  discharge  for  days 
when  gage  was  not  read;  shifting-control  method  used  October  1  to  December  9 
and  July  14  to  September  20.     Records  fair. 

Cooperation. — Gage'^eight  and  discharge  measurement  records  furnished  by  the 
city  of  Loe  Angeles. 

Discharge  mearwemenU  of  Rock  Creeh  near  Round  Valley,  Cal.,  during  the  year  ending 

Sept.  SO,  1916. 


[lUdebyJ 

.  E.  Jones.) 

Date. 

hei^t. 

Dls- 
cliuge. 

Date. 

Gatre 
height. 

Dis- 
charge. 

Date. 

Caps 
hsi^t. 

Dis- 
charge. 

Oct  12        •  ... 

Feft. 
1.28 
1.35 
1.45 
1.40 

81 
42 
38 

Apr.  28 

Feet. 
1.40 
1.75 
2.30 

Sec.-fl. 
38 
69 
105 

July  28 

reet. 
1.85 
1.4j 
1.20 

Sec.-fl. 

Dec  15    

May  29 

AuR.  27 

47 

liar.  0 

June  21 

Sept.  25 

SO 

23 

Doify  ditAarge,  in  second-feel,  of  Rock  Creeh  near  Round  Valley,  Cal.,  for  the  year  ending 

Sept.  SO,  1916. 


D«r- 

Get. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

•  40 
42 

•  44 
'   45 

•  46 
47 

•  46 
45 

•  42 
39 

•  38 
36 

•38 
39 
S3 

•35 
37 

■35 
33 

•  36 

40 

•  40 
39 

•  40 
42 

•  44 

45 

39 

■42 

43 

May. 

Jnaa. 

July.  1  Aug. 

Sept. 

1 

38 

•  33 
30 

•  32 
33 

•  32 
"81 

•  32 
34 

■34 

34 

31 

•  32 
32 
32 

32 
34 

•  33 
32 

•  32 

32 

•  32 
32 

•  32 
33 

•  32 
31 

•  31 
31 
83 
30 

•  30 
31 

•  31 
31 

•/» 
31 

•  31 
31 

•29 
27 

•  SO 
33 

•  32 
31 

•  32 

34 

31 

•  32 
33 

•  32 

32 

•31 

30 

•  30 
30 

•  30 
30 
31 

•  31 
31 

30 

•  31 
32 
30 

•  33 

33 

•  34 
34 

•34 
35 

•  35 
35 
35 

•  34 
34 

•  34 
35 

•  33 
31 

•32 

34 

•  34 
35 

•  a34 
32 

34 

•  34 
34 

•  33 
32 
32 

38 

•  54 
70 

•59 
48 

•  46 
43 

•  42 

41 

•  40 

SS 

"38 

38 

•  38 
37 

47 
48 
53 
•52 
52 

55 

•  54 
52 

•  54 
55 

•  52 
50 

•  53 
55 

•  54 
52 

•  82 
52 

•  48 
44 

•  48 

48 
•44 

41 

•  41 
41 

38 

•  38 
37 

•  38 
35 

•  35 
35 

•  38 
41 
88 

112 
69 
56 
53 

•  66 

79 

•  69 
59 
56 

52 

•  47 
43 

•  42 
42 

•  44 
■45 

•  44 
42 

•  44 

45 
39 

•  40 
42 

•40 

39 
40 
39 

•  46 
63 

45 

•  42 
39 

•  40 
40 

•  41 
43 

•  41 
40 

•  40 
39 

45 

•  50 
54 

•  55 
56 

•58 
50 

•  58 
56 
63 

67 

■68 

69 

•  70 
72 

■  70 
67 

•  62 
58 

•  62 

67 

•  66 
63 

•  68 
72 

•  74 
76 

•  72 
68 

•  72 
76 

80 
•  90 
100 

•  102 
106 

•  116 
128 

•  126 
123 

•  134 

124 

•  126 
128 

•  130 
132 

■  143 
154 

•  156 
157 

■  131 

105 

•  107 
109 

•  110 
110 

■  102 

94 

■  87 

80 

72 

•  65 
68 

•  60 

•  63 
65 

•  60 

•  56 
61 

•  63 

•  76 

88 

•  96 
105 

•  106 
107 

■  99 
91 

•  84 
77 

■78 

79 

■  74 
6S 

o70 
73 

6S 
68 
66 

•  6S 
69 

•  62 

56 

•  62 
48 

•  46 
44 

•  46 
47 

•  46 

•  44 
43 

•  43 
43 

•  44 
46 

•  46 

•  45 
45 

•  44 
42 

•  44 

45 

•  45 
45 

"47 
49 

51 
48 
51 

•  61 
SI 

•  49 

47 

2           

•  49 

3 

61 

4           

•  49 

6 

47 

t 

•  45 

7 

43 

S 

•  43 

9 

43 

10 

43 

n 

"43 

12 

43 

13 

■43 

14      

43 

15 

■  44 

1« 

44 

17    

■  43 

18 

42 

19 

•  43 

20 

44 

21 

42 

22 

•  39 

23 

36 

24 

■  33 

25 

30 

38 

"34 

27 

37 

28 

•  35 

29 

33 

80 

•  41 

(1 

o  No  records;  discharge  Interpolated. 
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SUBFACE   WATER  SUPPLY,  1916,  PART  X. 


Monthly  diaeharge  of_  Roch  Creek  near  Round  Valley,  Cal.,  for  the  year  ending  Sept. 

SO,  1916. 


Uontb. 

DischareeJn  secood-toet. 

Ron-afl 

(total  m 

acre-lKt). 

Uadmimi. 

Mlnlmnm. 

Moan. 

October ; 

3e 
Si 
35 
70 
112 
S2 

157 
107 
55 

•51 

30 
27 
3C 
37 
35 
39 
83 
46 
72 
51 
42 
30 

32.3 
31.0 
33.3 
48.8 
49.5 
42.4 
40.4 
M.4 
115.0 
74.  C 
4«.S 
41.7 

1,9M 

1,840 

December 

2,050 

January „ 

2,990 
2,850 

March 

2,«I0 

AdtD .                    

2,400 

MSy.v:;;;::::::::::::::;:::::::::::::::::::::::::::::::: 

3,9m 

June ...            .    .        

0,840 

July 

4,590 

-August 

2,870 

September 

2,480 

The  year 

157  '                 27  '      ■    S1.6 

37,500 

PIBE  CSEEE  BZAS  ROXnTD  VAIXEY,  CAI.. 

Location.— In  NE.  J  SE.  J  sec.  9,  T.  6  S.,  R.  31  E.,  300  feet  above  highway  bridge, 
about  600  feet  above  junction  with  Rock  Creek,  and  2  miles  northwest  of  Round 
Valley,  Inyo  County. 

Drainage  area. — ^About  32  square  miles  above  mouth  of  canyon. 

Records  available. — August  3,  1903,  to  September  30,  1916. 

Gage. — Vertical  staff  on  left  bank,  300  leet  above  bridge;  read  by  W.  D.  Roberts. 
Prior  to  May  13,  1908,  gage  was  150  feet  below  highway  bridge. 

Discharge  measurements. — Made  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Lava  rock  and  sand;  fairly  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.0  feet  at  2.10 
p.  m.  June  19  (discharge,  244  second-feet);  minimiiin  sti^  recorded,  3.30  feet 
November  27,  28,  30,  December  1  and  4  (dischaige,  0.7  second-foot). 

1903-1916:  Maximum   discharge   recorded,    370  second-feet  June  22,    1911; 
minimum  stage  recorded,  3.2  feet  June  15,  1913  (discharge,  0.2  second-foot). 

Ice. — Ice  occasionally  forms  along  shores  at  station,  but  it  has  never  been  known 
to  have  affected  the  stage-discharge  relation. 

Diversions. — ^Water  is  diverted  above  station  for  irrigation. 

Regulation. — Probably  diversions  partly  regulate  the  flow. 

Accuracy. — Stage-discharge  relation  ^)racdcally  permanent.  Rating  curve  fairly 
well  defined.  Gage  read  to  hundredths  about  every  other  day.  Daily  dis- 
charge ascertained  by  applying  gage  height  to  rating  table  and  interpo- 
lating discharge  for  days  when  gage  was  not  read .  (See  footnote  to  daily-diacharge 
table).    Records  fair. 

Cooperation. — Gage-height  and  discharge  measurement  records  furnished  by  the 
city  of  Los  Angeles. 

Discharge  meMurementa  of  Pine  Creek  near  Round  Valley,  Cal.,  during  the  year  ending 

Sept.  SO,  1916. 

(Made  by  J.  E.  Jones.] 


Date. 

height. 

Dis- 
charge. 

Date. 

Oaee 
height. 

Dis- 
charge. 

• 

Date. 

Care 
hei^t. 

Dis- 
charge. 

Oct.  12 

Ttet. 
3.60 
3.62 
3.62 
3.62 

S...fl. 

Apr.  28 

Feet. 
3.80 
3.88 
5.05 

16.2 
120 

July  28 

Flat. 
4.40 
S.SS 
3.00 

Sec.^. 

Dec.  15 

6.2 
6.6 

M:ay29 

Aug.  27..... 

S.1 

Uar.9 

Juno  21 

Sept  36. 

5.8 

23 
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Daily  discharge,  in  second-feet,  of  Pine  Creek  near  Round  Valley,  Cal.,for  the  year  ending 

Sept.  SO,  1916. 


Day.  Oct.     Nov.     Dec.      Jan.      Feb.     Uar.     Apr.     Hay.    June.    July.     Aug.    Sept, 


1 
2 
3 
4 

5. 

G 

7, 
S 
9 
10, 

II 
12, 
13, 
14, 
15, 

ir>. 

17, 
18. 
19 
20, 

21 
22, 
23 
24 
23 

2r> 
27, 
2S, 
29 
30 
31 


1.5 
«1.S 

1.5 
al.g 

2.0 

•  l.g 
1.5 

"1.5 
1.5 

al.4 

1.3 
5.8 
a5.8 
5.8 
4.S 

3.2 
5.8 

a  5. 2 
4.5 

a5.2 

5.8 
"5.8 

5.8 
«n.3 

C.8 

afi.3 
5.8 

OS.  8 
&8 
4.5 
3.2 


<>3.2 
3.2 

a  3. 8 
4.5 

•  5.2 

5.8 
«4.5 

3.2 
a  2. 4 

1.5 

a  1.8 
2.0 

al.g 
1.5 

a2.0 

2.4 
1.5 

al.8 
2.0 

al.8 

1.5 
al.4 

1.2 
a  1.1 

1.0 

a. 8 
.7 
.7 

a. 7 

.7 


0.7 

".9 

1.1 

.7 

al.6 

2.4 
a3.4 

4.5 
o5.2 

5.8 

aS.2 
4.5 
4.5 

a3.8 
3.2 

a4.2 
5.3 

a4.9 
4.5 

aS.2 

6.8 
a5.6 

5.3 
a  5. 6 

5.8 

4.5 
a  4.5 

4.5 
a3.8 

3.2 

3.2 


4.5 
o  11 
18 
a  12 

5.8 

<>4.5 
3.2 

a  3. 2 
3.2 

a3.2 

3.2 
"3.8 

4.5 
a3.8 

3.2 

4.5 
5.8 
5.8 
aS.8 
5.8 

6.8 
a  6. 3 

6.8 
06.6 

7.4 

a7.1 
6.8 

a6.3 
5.8 

a  5.  8 
5.8 


<»7.4 
9.0 

3  9.0 
9.0 

HO 

11 
a  10 
9.0 
a9.5 
10 

9.0 
10 
11 
a  10 

9.0 

a9.0 
9.0 
>10 
11 
9.0 

24 
18 
18 
13 
a  18 

24 

a  IS 

13 

13 


9.0 
<i9.  0 

9.0 
a9.0 

9.0 

a  10 
11 

0  8.7 

6.4 

a7.7 

9.0 
5.8 

05.2 
4.5 

a3.8 

3.2 
2.4 
1.5 
a5.2 
9.0 

3.2 
a  4.8 

6.4 
aS.g 

5.3 

a4.2 
3.2 

a3.2 
3.3 

a  3.2 
3.2 


a  4. 5 
6.8 

a6.g 

5.g 

>a5.g 

5.g 
a  6.  3 

6.8 
a7.9 

9.0 

a  10 
11 

•  10 

9.0 
10 

•  9.5 
9.0 

•  7.9 
6.8 

o7.9 

9.0 

•  7.4 
6.8 

•  7.9 
10 

•  9.5 
9.0 

13 

•  12 
11 


12 

•13 

14 

•  16 
18 

•  18 
18 

•  16 
13 


24 

•  27 
30 

•  27 
24 

•  27 
30 

•  24 
18 

•  18 

18 
16 
14 

•  14 
13 

•  II 
9.0 

•  13 
17 

•  19 
21 


24 

•29 

S4 

•  36 
3g 

•  44 
51 

•  52 
53 


84 

•  93 
96 

•  110 
124 

•  154 
183 

•  214 
244 

•  181 

llg 

•  124 
130 

•  133 
136 

130 

124 

•  96 
69 
46 


I 


•  54 
62 

•  49 

•  37 
24 

•  23 

•  22 
21 

•  67 

•  113 

160 

•  154 
148 

•  157 
106 

•  163 
160 

•  136 
113 

•  113 

113 

•  104 

g4 

•  86 
87 


62 
53 

•  49 

•  46 

•  42 


•  20 
1.1 

•  1.1 
1.1 

•  5.0 
9.0 

•  7.1 

•  5.1 
3.2 

•  2.4 
1.5 

•  1.5 
1.5 

•  4.0 

•  6.5 
9.0 

•  7.4 
5.8 

•  5.8 

5.8 

a4.9 

4.0 

•  4.2 
4.5 

5.8 
4.5 
5.8 
a7.4 
9.0 

•  7.4 


5.8 

•  6.8 
5.8 

•  5.2 
4.5 

•  5.2 
5.8 

•  5.8 
5.8 
9.0 

•  9.0 
9.0 

07.4 
5.8 

•  5.8 

5.8 

•  5.8 
5.8 

•  5.8 
5.8 

5.8 

•  5.8 
5.8 

•  5.8 
5.8 

a5.8 
5.8 

05.8 
6.8 

a5.8 


•  No  record;  discharge  Interpolated. 

Monthly  discharge  of  Pine  Creek  near  Round  Valley,  Cal.,for  the  year  ending  Sept.- 30, 

1916. 


Uonth. 


October 

November 

Deoember 

January 

Februuy 

March 

Anrfl 

May 

June 

July 

August , 

September...., 

The  year 


Discharge  in  second-feet. 


3fa.xlmum.   Minimum.      Mean. 


&8 
5.8 
5.8 

18 

24 

11 

13 

30 
244 
166 

38 
9.0 


244 


1.3 
.7 
.7 
3.2 
7.4 
1.5 
4.5 
9.0 

24 

21 
1.1 
4.5 


.7 


4.03 
2.19 
3.98 
6.96 

12.1 
5.94 
8.31 

18.5 
100 

87.9 
6.43 
6.09 


21.8 


Run-off 
(total  in 
Bcre-ioet). 


248 

130 

245 

368 

696 

366 

491 

1,140 

5,960 

5.400 

395 

362 


15,800 


.Digitized  by 


Google 


218 


SURFACE  WATEK  SUPPLY,  1916,  PABT  X. 


MONO  J^AKE  BASHT. 
JtOSO  LAKE  HEAK  KOHO  LAKE,  CAI.. 

Location.— In  lot  6,  SE.  J  NE.  J  sec.  31,  T.  2  N.,  R.  20  E.,  about  2  miles  south  of 

Mono  Lake  post  office,  Mono  County. 
Records  available.— June  15,  1912  to  September  30,  1916  (fragmentary). 
Gaoe. — ^Vertical  staS  fastened  to  willow  tree  about  400  feet  from  Hammon's  store; 

temporary  gage  at  different  datum  about  300  feet  northwest  of  old  gafge  was  used 

during  1916.    Read  by  Tyler  And  Green. 
ExTBEMES  OP  stage. — 1912-1916:  Maximum  stage  recorded,  13.3  feet  May  27,  1915; 

minimum  stage  recorded,  7.93  feet  December  11,  1913. 
Cooperation. — ^The  following  gage-height  record  was  furnished  by  United  States 

Forest  Service.    July  13,  2.0  feet;  August  23,  1.8  feet;  September  28,  1.5  feet. 

i.EEYiBiira  pasxK  heax  xoiro  t.ake,  cai.. 

Location.— In  SE.  \  SE.  }  sec.  17,  T.  1  N.,  R.  26  E.,  at  ranger  station  in  Mono 

National  Forest  about  3}  miles  above  mouth,  4  miles  south  of  Mono  Lake  post 

office.  Mono  County. 
Drainage  area. — Not  measured. 
Records  available. — ^November  17,  1910,  to  September  30,  1916  (fragmentary), 

when  the  station  was  discontinued. 
Gage. — ^Vertical  staff  fastened  to  Cottonwood  tree  on  left  bank,  2S0  feet  below  ranger 

station;  read  by  J.  B.  Anderson. 
Discharge  xeasurements. — ^Made  by  wading  near  gage. 
Channel  and  control. — Gravel;  practically  permanent. 
Extremes  or  discharge. — Maximum  stage  recorded  during  year,  3.9  feet  at  10 

a.m.  June  19  (discharge,  326  second-feet);  minimum  stage  recorded,  2.3  feet, 

April  3,  September  25  and  28  (discharge,  29  second-feet). 
1910-1916:  Maximum  stage  recorded,  4.9  feet  June  19,  1911  (discharge,  750 

second-feet);  minimum  stage  recorded,  2.04  feet  March  2,  1912  (discharge,  12 

second-feet). 
Ice. — Stage-discharge  relation  affected  by  ice. 

Diversions. — Less  than  100  acres  are  irrigated  from  this  stream  above  the  station. 
Regulation. — ^None. 
Accuracy. — Stage-discharge  relation  probably  permanent  but  has  not  been  verified 

by  discharge  measurements  since  1914.    Rating  curve  well  defined  above  80 

second-feet  and  fairly  well  defined  below.    Gage  read  to  half-te»ths  occasionally. 

Discharge  ascertained  by  applying  gage  height  to  rating  table. 
Cooperation. — Gage-height  record  fumiahed  by  United  States  Forest  Service. 

Daily  discharge,  in  second-fed,  o/Leevining  Creek  near  Mono  Lake,  Cal.,/or  the  year  end- 
ing Sept.  SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept. 

Day. 

Apr. 

May. 

Jane. 

July. 

Aufr 

S^t 

1 

W 

18 

n 

2 

300 
300 

17 

62 

3 

39 

18 

4 

19 

336 

200 

6 

140 

105 

50 

30 

S 

' 

21 

62 

7 

105 

22 

140 

8 

122 

I 

23 

200 

8 

24 

75 

10 

50 



370 

25 

29 

11 

44 

26 

270 

la 

345 

1 

27 

13 

28 

39 

14 

29 

105 

122 

15 

123 

68 

30 

56  1 

£1 

> 
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WAIXEB  LAKE  BASIN. 
EAST  WALSEK  BITES  HEAS  XASOIT,  NEV. 

Location. — In  sec.  26,  T.  12  N.,  R.  25  E.,  at  highway  bridge  2J  miles  above  junction 
■with  Wert  Walker  River  and  7  miles  above  Mason,  Lyon  County. 

Drainage  abka. — 1,230  square  miles. 

Records  available.— November  21,  1910,  to  September  15,  1912;  July  5,  1913,  to 
September  30, 1916.  From  1902  to  1908  a  station  was  maintained  at  Ross  ranch, 
a  short  distance  above  present  station. 

Gage. — Inclined  staff  on  left  bank  50  feet  below  highway  bridge,  August  1,  1914,  to 
September  30,  1916;  inspected  by  Mrs.  J.  H.  Hilbum.  Original  gage,  vertical 
staff  on  left  bank,  November  21,  1910,  to  September  15,  1912,  and  July  5,  1913, 
to  September  30,  1913;  inclined  staff  on  right  bank  at  0.31  foot  lower  datum, 
October  1,  1913,  to  June  22, 1914;  temporary  staff  gage  on  left  bank  25  feet  below 
hi^way  bridge,  July  1  to  July  31, 1914. 

DiscHABOE  MEAsuBEMENTS. — Made  by  wading  or  from  highway  bridge  50  feet  above 


Channel  and  control. — Bed  composed  of  loose  sand.  Banks  cave  at  high  stages. 
One  channel  at  all  stages. 

Extremes  or  dischabob. — Maximum  sta§e  recorded  during  year,  5.2  feet  March 
29  (discharge,  628  second-feet);  minimum  stage,  0.90  foot,  October  10-13,  19-21, 
and  26-30  (discharge,  29  second-feet). 

1910-1916:  Maximum  stage  recorded,  8.3  feet  January  26, 1914  (discharge,  1,470 
second-feet);  minimum  stage,  1.6  feet  August  6,  1913  (discharge,  zero). 

Ice.    Stage-discharge  relation  affected  by  ice  for  short  periods. 

DrvBBSioNB. — ^Water  to  irrigate  about  10,000  acres  is  diverted  above  the  station. 

Rkoulation. — Only  by  irrigation  diversions. 

AcciTRACT. — Stage-discbarge  relation  not  permanent;  affected  by  ice  January  13-29. 
Standard  rating  curve  based  on  1915  measurements  fairly  well  defined;  other 
curves  used  for  1916,  each  parallel  to  standard  curve  and  rather  indefinite,  drawn 
through  measurements,  fiage  read  to  half  tenths  once  daily.  Daily  discharge 
determined  by  applying  daily  gage  height  to  rating  tables  except  for  periods 
when  stage-discharge  relation  was  affected  by  shifting  control  or  ice.  Records 
poor. 

Ditt^arge  meatwemenlt  of  Etut  Walker  River  near  Mason,  Nev.,  during  the  year  ending 

Sept.  SO,  1916. 

[Uade  by  L.  W.  Jordan.] 


Date 

Gage 
bei^t. 

Dis- 
cbarge. 

Date. 

Oaee 
bei^t. 

Dis- 
charge. 

Date. 

Cara 
belght. 

Dis- 
charge. 

Dec  17. 

Fett. 

L30 

«L89 

Sec.-ft. 
M 
109 

Mar.  17 

June   9 

Feet. 
4.06 
2.70 

SOS 

Aug.  19 

Feet. 

1.03 

61.11 

"'ti 

Jan.  J4 

19 

112 

a  Bhofs  ioe  below  gaga. 


6  Measurement  made  at  upper  statlOD. 
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Daily  ducharge,  in  seeond-fcet,  of  East  Walker  River  near  Maton,  Nev.,/or  the  year  ending 

Sept.  SO,  1916. 


D.y. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Juoe. 

July. 

Aug. 

Sept. 

1 

41 
41 

41 
41 
35 

35 
35 
35 
35 
29 

29 
29 
29 
35 
35 

35 
35 
35 
29 
29 

29 
35 
35 
35 
35 

29 
29 
29 
29 
29 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
42 

42 
43 
51 
52 
S3 

«2 
63 
65 
66 
77 

78 
79 
80 
81 
82 

73 
74 
75 
77 
78 

79 

80 
81 
82 
83 

84 
85 

97 
9S 
100 

101 
114 
116 
117 
118 

120 
96 
94 
92 
89 

87 
86 
84 
82 
80 

78 
77 
75 
73 
61 
60 

58 
56 

£ 

39 
38 

37 
57 
65 
148 
121 

121 
108 
108 
109 
....... 

....... 

""x 

SO 

63 
82 

103 
113 

IM 

181 
179 
193 
227 
262 

221 
169 
169 
169 
154 

154 
169 
169 
169 
169 

154 

169 
169 
186 
186 

186 
203 
203 
221 

221 

203 
186 
169 
154 

154 

140 
140 
140 
154 

169 
169 
212 
221 
240 

259 
278 
298 
339 
383 

452 
475 
498 
429 
383 

339 
318 
452 
528 
512 
496 

480 
441 
402 
386 
370 

3M 

339 
346 
353 
337 

344 
350 
335 
342 
327 

312 
298 
28« 
270 
276 

262 
268 
274 
280 
288 

312 
318 
325 
352 
381 

390 
413 
413 
390 
367 

346 
325 
325 
284 
264 
227 
200 
209 
227 
227 

227 
227 
209 
209 
200 

191 
191 
191 
191 
191 

191 
191 
191 
191 
191 
174 

174 
174 
191 
191 
191 

191 
209 
209 
200 
227 

227 
245 
264 
S70 
286 

323- 
350 
379 
406 
383 

361 
■330 
318 
318 
288 

318 
339 
361 
361 
361 

361 
361 

361 
361 
361 

361 
361 
339 
318 
318 

318 
288 
298 
298 
278 

240 
240 
259 
240 
221 

303 

203 
203 
203 

186 

169 
154 
126 
113 
101 
101 

101 
89 
89 
89 
88 

79 
79 
09 
60 
51 

44 
37' 
31 
31 
31 

31 
31 
31 
33 
31 

31 

1? 
44 
44 

51 
51 
51 
51 
51 
60 

M 

2 

69 

3 

(» 

4 

69 

S 

69 

6 

<0 

7 

66 

8      

<0 

9 

il 

10    

51 

11 

51 

12 

SI 

13 

SI 

14 

44 

15 

44 

1» 

44 

17 

37 

18 

37 

19 

31 

20 

31 

21 

31 

22 

37 

23 

37 

24 

37 

25 

31 

at 

31 

27         

31 

28 

37 

29 

37 

30 

44 

31 

Note.— Discharge  determined  as  follows:  Oct.  1  to  Not.  9  and  Jan.  9-31,  fnmi  a  rating  curve  fairly  veil 
defined  between  0  and  200  sccond-(wt,  taken  as  standard  shape;  Feb.  11  to  Mar.  28,  May  1  to  liine  13,  and 
June  20  to  Sept.  30,  from  three  different  curves,  each  parallel  to  standard  curve;  Dec  17  and  Jan.  14,  (rem 
discharge  measurements;  Nov.  10  to  Dec.  16,  Dec.  18  to  Jan.  8,  Feb.  l-IO,  Mar.  29  to  Apr.  30,  and  June  14-19, 
by  shlfUngHxmtrol  method.    Discharge  interpolated,  because  of  ice,  Jan.  16-29, 82  secand.feet. 

Monthly  discharge  of  East  Waller  River  near  Mason,  Nev.,for  the  year  ending  Sept.  SO, 

1916. 


Month. 

Discharge  In  second-teet. 

Runoff 

(total  in 

acro-ieet). 

Maitlmnm. 

MinltniiTn. 

Mean. 

Octolwr 

41 
82 
120 
148 
262 
528 
480 
413 
406 
361 
101 
69 

29 
35 
60 
37 
63 
140 
262 
174 
174 
101 
31 
31 

33.5 
56.9 
89.3 
7912 

172 

294 

334 

251 

283 

257 
8Z7 
46.4 

2,060 

3,390 

5>0 

January . . , , 

4,870 

9,890 

March... 

18,100 

April 

19,900 

May 

15,400 

16,800 

July 

15,800 

August 

3,240 

September 

2,700 

528 

29 

162 

118,000 

WAIXES.  BIVZK  AT  XASOIT,  HXV. 

Location. — In  sec.  33,  T.  13  N.,  R.  25  E.,  at  highway  bridge  at  Mason,  Lyon  County, 
about  4}  miles  below  junction  of  East  Walker  and  West  Walker  rivers. 

Drainaob  area. — 2,370  square  miles. 

Records  available. — November  21,  1910,  to  September  15,  1912;  July  3,  1913,  to 
September  30,  1916,  when  station  was  discontinued. 

Gage. — Vertical  staff  fastened  to  downstream  pile  of  second  bent  from  right  end  of 
bridge;  read  by  H.  C.  Hansen. 

Discharge  measurements. — Made  from  bridge  at  gage. 

Channel  and  control. — Bed  composed  of  loose  sand;  control  is  lock  and  brush 
diversion  dam  about  400  feet  downstream  from  gt^;  small  canal  heads  just  above 
light  end  of  dam ;  occasional  changes  in  dam  affect  stage-discharge  relation.  One 
channel  at  all  stages. 
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Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  7.48  feet  June  18 
and  19  (discharge,  1,850  second-feet);  minimum  stage,  4.30  feet  September  20-25 
(discharge,  36  second-feet).  1910-1916:  Maximum  stage  recorded,  8.85  feet 
June  21-22,  1914  (discharge,  3,410  second-feet);  minimum  stage,  2.8  feet  May 
3-7,  1912  (discharge,  25  second-feet). 

Ice. — Stage-discharge  relation  slightly  affected  by  ice. 

DrvEHSioNS. — ^A  large  part  of  the  flow  of  the  East  and  West  Walker  rivers  is  diverted 
for  irrigation. 

Regulation. — Flow  afiected  by  irrigation  diversions. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  January  20  to 
February  6.  Standard  rating  curve  fiurly  well  defined  between  250  and  1,600 
second-feet;  curves  drawn  parallel  to  it  to  fit  the  shifting  conditions  during  year. 
Gage  read  to  half  tenths  twice  daily.  Daily  discharge  determined  by  applying 
mean  daily-gage  height  to  rating  tables  except  for  periods  when  stage -discbarge 
relation  was  affected  by  shifting  control  or  ice.    Records  fair. 

Discharge  mecuurementa  of  Walker  River  at  Mason,  Nev.,  during  the  year  ending  Sept. 

30,  1916. 


[Uade  by  L. 

W.  Jordaii.l 

Date. 

Gaeo 
height. 

Dls-     1 
charge.  , 

Date. 

Gam 
height. 

Dis- 
charge. 

Date. 

ho^t. 

Dls- 
charce. 

Dee.  17 

Feet. 

5.00 

•  4.99 

263 

Mar.  17 

F<tt. 
6.50 

1,470 

Aug.l9 

Feet. 
4.60 

^*4 

Jan.  14 

a  Slight  shore  Ice. 

Daily  discharge,  in  $econd-/eet,  of  Walker  River  at  Mason,  Nev..  for  the  year  eTuting  Sept. 

SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

69 
69 
68 
68 
72 

72 
73 
73 
74 
81 

80 
88 
90 
98 
99 

107 
112 
117 
119 
127 

129 
129 
129 
131 
131 

142 
142 
142 
142 
156 
166 

148 
138 
140 
140 
142 

142 
144 
164 
156 
146 

148 
148 
148 

150 
167 

169 
152 
165 
165 
167 

178 
186 
204 
207 
194 

107 
185 
187 
176 
178 

178 
180 
180 
197 
225 

233 
250 
250 
253 
253 

239 
239 
225 
239 

267 

282 
253 
239 
239 
253 

253 
253 
256 
256 
356 

241 
230 
217 
204 
204 
204 

194 
194 
202 
233 
233 

214 
190 
185 
230 
236 

239 

225 
217 
233 
239 

239 
239 
239 
239 
235 

230 
220 
215 
220 
230 

230 
225 
220 
222 
220 
220 

■"iis" 

419 
432 
627 

648 
738 
606 
532 

484 

476 
440 
440 
410 
440 

419 
476 
432 
399 
354 

361 
892 
399 
399 

354 
326 
295 
301 
326 

310 
295 
295 
295 
301 
368 
407 
432 
462 
484 

508 
641 
691 
675 
752 

858 
888 
919 
919 
799 

713 
741 
828 
951 
1,020 
951 

828 
742 
686 
686 
742 

713 
686 
686 
713 
799 

951 
1,100 
864 
764 
719 

804 
775 
804 
787 
719 

719 

n9 

775 
895 
895 

895 
957 
989 
989 
1,070 

1,020 
989 
957 
926 

1,060 

1,120 

1,170 

1,090 

926 

864 

834 
804 
730 
719 
719 

719 
747 
719 
747 
747 

719 

775 
834 
822 
784 

691 
586 
551 
612 
638 
719 

691 
638 
664 
675 
747 

834 
1,010 
1,160 
1,190 
1,420 

1,430 
1,450 
1.500 
1,500 
1,450 

1,680 
1,700 
1,850 
1,850 
1,530 

1,360 
1,120 
960 
1,010 
1,160 

1,190 
1,260 
1,290 
1,260 
1,170 

1,020 
1,050 
1,070 
1,020 
989 

1,070 
1,020 
1,050 
1,120 
1,050 

970 
957 
944 
957 
805 
804 
719 
638 
612 
571 

489 
466 
458 
476 
458 

433 
376 
320 
267 
239 
212 

194 
158 
144 

""m 

69 

69 
69 
67 
63 
50 

63 

63 
69 
69 
69 
72 

69 

2      

69 

3 

63 

4        

63 

5 

67 

6 

57 

7        

67 

8 

57 

9      

57 

10. 

62 

11           

63 

12 

53 

13 

52 

14    

63 

15 

52 

18 

52 

17 

46 

18 

44 

19 

41 

20 

36 

21 

36 

22 

36 

23 

36 

24 

36 

25 

36 

as 

41 

27 

41 

28 

46 

29 

46 

30 

46 

31 

NoTK.— Daily  dlachargadettrmlned  from  a  series  of  parallel  carves  used  as  follows:  Dec.  9-22,  Jan.  11-19, 
Feb.  13  to  Apr.l2,Apr.l3to  Aug.3,andAug.  19toSept.30.  Shifting  control-method  used  Oct.  1  to  Dec. 8, 
Dec.  23  to  Jan.lO,  and  Feb.  7-12.  Daily  discharge  estimated  from  weather  records  and  by  comparison  wi  th  a 
composite  hydrqziapb  for  the  stations  on  East  Walker  near  Mason  and  West  Walker  at  Hudson  Jan.  20-31. 
Main  discharge  Feb.  1-6  estimated  320  second-feet;  mean  discharge  Aug.  4-18  interpolated,  106  second-feet. 
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Monthly  ditcharge  of  Walker  River  at  Mason,  Nev.,/or  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

Run-off 

(toul  in 

acre-feel). 

Ma>dmnm. 

Minimum. 

Mean. 

October 

1.58 

207 

282 

239 

736 

1,020 

1,100 

1,170 

1,.S.T0 

1,120 

194 

69 

68 
1.38 
178 

185 

108 

164 

234 

223 

434 

578 

816 

817 
1,220 

733 
95.4 
49.3 

6.530 

9.r60 

December 

14.400 

13,700 

23.000 

295 
688 
6.51 
638 
212 
S9 
36 

3.5.  .VX) 

April 

41<.6O0 

May .■ 

50,200 

June 

n,6ao 

July 

45,100 

5,870 

2,930 

The  year                            .                               

1,850 

36  {         455 

330.000 

WALKEK  SIVER  AT  SCUUHZ,  HXV. 

Location. — In  sec.  36,  T.  13  N.,  R.  28  E.,  at  highway  bridge  at  Schurz,  Mineral 
County,  3  miles  above  Walker  Lake  and  6  miles  below  diveision  dabi  of  Walka 
Kiver  Indian  Reservation. 

Drainage  area. — 2,850  square  miles. 

Records  available. — July  2, 1913,  to  September  30, 1916. 

Game. — Vertical  staff  on  downstream  pile  of  left  abutment  of  highway  bridge,  about 
300  feet  from  depot,  August  4,  1914,  to  September  30,  1916;  read  by  Joe  Men- 
cacci.  Original  gage,  vertical  staff  fastened  to  tree  on  right  bank  about  one- 
fourth  mile  above  bridge,  July  2,  1913,  to  July  1,  1914,  when  it  was  washed  out 
by  flood.    Present  gage  at  different  datum. 

Discharge  measurements. — ^Made  by  wading  or  from  highway  bridge. 

Channel  and  control. — Bed  composed  of  loose  sand;  shifts  occasionally.  Banks 
cave  at  high  stages.    One  channel  at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  7.50  feet  at  7 
p.  m.  June  20  (discharge,  1,500 second-feet);  minimum  stage,  2.20  feet  September 
12-21,  23-26,  and  30  (discharge,  1  second-foot). 

1913-1916:  Maximum  stage  recorded,  11.0  feet  June  8  and  9,  1914  (discharge, 
2,530  second-feet);  minimum  stage,  1.60  feet' August  17-30,  September  23  to 
October  18,  1913  (discharge,  zero). 

ICB.^ — Stage-discharge  relation  affected  by  ice;  flow  estimated  from  observer's  notes 
and  United  States  Weather  Bureau  reports  from  Yerington,  Nev. 

Diversions. — Below  all  diversions. 

Regulation. — Flow  affected  by  irrigation  diversions  above. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  January  20  to 
February  3.  Rating  curves  fairly  well  defined  for  ranges  of  stage  occurring  during 
periods  for  which  they  were  applicable.  Gage  read  to  half-tenths  twice  daily. 
Daily  discharge  determined  by  appl>-iDg  mean  daily  gage  heights  to  rating  tables 
except  during  periods  when  stage-discharge  relation  was  affected  by  ice  or  shift- 
ing control.    Records  fair. 

Diacharge  meaturemeiUa  of  Walker  River  at  Sehurz,  Net.,  during  Ou  year  ending  Sept. 

30,  1916. 


(Usde  by  L. 

W.  Jordan.) 

Date. 

he^t. 

Dis- 
charge. 

Date. 

he^t. 

Dis- 

charge. 

Dec.18 

Ftft. 
4.13 
6.18 

Sec^t. 
341 
495 

June  10 

Feet. 

tis 

2.35 

Src..ft. 
919 

Uar.lS 

Aug.  20 

3.9 
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Daily  di$eharge,  in  teeand-Jut,  of  Walker  River  at  Sdtun,  Nev.,/ar  the  year  ending  Sept. 

SO,  1916. 


D»r. 

Oct. 

Nov. 

Dec. 

Zm. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

36 

43 

52 
S4 
M 

9» 
61 

M 
84 
64 
«4 

61 

64 
64 
64 
64 
64 
64 

64 
64 
64 
64 
64 

64 
64 
64 
64 
64 

64 
64 
64 
64 
71 

80 
91 
102 
114 
127 

120 
114 
114 
120 
130 

114 
114 
127 
140 
140 

153 
V& 
167 
187 
167 

182 
190 
198 
306 
316 

215 
SIS 
21S 

215 
215 

233 

2S0 
232 
2U 
215 

21S 
215 
216 
215 
215 

215 
215 
215 
315 
120 
140 

2S9 
250 
250 
250 
198 

182 
198 
315 
215 
315 

215 
215 
206 
183 
167 

190 
215 
332 
390 

""soi' 

347 

472 
500 
629 
593 
866 

704 
742 
666 
5«3 
560 

629 
629 
600 
472 
666 

660 
629 
472 
472 
472 

472 
445 
419 
419 

472 
473 
325 
304 
301 

325 
325 
325 
347 
304 

301 
835 

370 
304 
419 

445 
472 
529 

sae 

629 

666 

781 
820 
820 
900 

820 
742 
704 
781 
900 
Ml 

983 
900 
900 
.  820 
666 

666 
704 
666 
704 
666 

666 
704 
781 
704 
704 

629 
742 
742 
742 
580 

593 
593 
503 
704 
742 

781 
781 
830 
830 
860 

900 
900 
820 
860 
860 

900 
900 
983 
941 
S30 

781 
743 
704 

668 
629 

829 

593 
629 
629 
629 

593 
593 
593 

666 
701 

629 
629 
529 

soo 

472 
472 

SOO 

soo 

472 
472 
472 

472 
472 
SOO 
820 
860 

983 

1,070 
1,160 
1,210 
1,210 

1,160 
1,260 
1,3S0 
1,400 

i;4so 

1,450 

1,260 

1,070 

900 

860 

941 

983 

983 

1,030 

1,030 

983 
900 
941 
941 
983 

911 
911 
900 
900 
983 

Ml 
820 
820 
820 
781 

781 
666 
629 
539 
473 

419 
394 
394 
370 
347 

325 
3W 
265 
247 
197 
ISl 

167 
152 
132 
114 
102 

67 
54 
32 
14 

10 

10 

s 

10 
8 

4 

4 
4 
S 
3 
3 

3 
3 
3 
3 
4 

2 

5 
3 
3 
2 
2 

3 

2 

3 

3 

3 

4 

3 

5 

3 

6 

3 

7 

g   

3 

9    

3 

M 

11  

3 

12 

13   

1 

14   

15   

1 

K 

1 

B  

1 

It 

1 

20  

21  

1 

2 

23  

1 

1 

2S 

1 

2S 

23  

2 
2 

2 

30 

1 

Note.— Disdiar^  computed  as  follows:  Oct.  1  to  Jan.  19,  (rom  a  rating  curve  biriy  well  defined  helow 
ISO  aeeond-teet;  Feb.  4  to  Aug.  6,  from  a  nting  curve  (airly  well  defined  between  200  and  1,200  aecond-Imt; 
shift  in  control  assumed  to  have  occurred  dnruie  ioe^ffected  period  Jan.  20  to  Feb.  3:  Aug.  7-18,  disdiargo 
by  shifting-oontrol  matliod;  Aug.  19  to  Sept.  30,  from  a  ratmg  curve  Ittrly  well  ddned  toe  extreme  low 
stages.  Discharge  estimated  from  observer's  notes  and  weather  rvcords,  Jan.  20-31,  280  second-fitet;  Feb. 
1-3,  295  second-fnt. 


ifonlM^  dwetoye  of  Wcdter  River  at  Sdnarz,  Nev.,  far  tlte  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  second-teet. 


Martmnm-  Minimum.     Mean. 


Rna-off 
(total  in 
acre-feet). 


October 

November.. 
December.. 

January 

February... 

Martb. 

AprlL 

May 

Jane 

July 

August 

September. 


81 
140 
250 


4 
64 
120 


704 
911 
983 
983 
1,450 
983 
167 
3 


301 

660 
472 
172 
181 
2 
1 


37.4 

oai 

200 
218 
501 
512 
731 
706 
9-13 
619 

sao 

1.83 


The  year.. 


1,450 


2,300 

5,380 

12,300 

15,100 

28,800 

33,300 

43,500 

13,400 

50,100 

39,900 

1,810 

109 


282,000 
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WEST  WALKES  HIVSB  ITOAS  GOLBVUXX,  OAI- 

Location.— In  NE.  }  NW.  i  sec.  28,  T.  8  N.,  R.  23  E.,  at  mouth  of  Roas  Canyon,  at 
head  of  Antelope  Valley,  400  feet  east  of  State  highway,  1.2  miles  above  Terry 
ranch  house,  6.5  miles  above  Coleville,  Mono  CJounty,  and  about  40  miles  south- 
east of  Craidnerville,  Nev. 

Drainage  arka. — 245  square  miles  (measured  on  topographic  maps). 

Records  available. — March  1,  1909,  to  August  31,  1910;  June  18, 1915,  to  Septem- 
ber 30,  1916.  October  5, 1902,  to  July  31,  1908,  a  station  was  maintained  half  a 
mile  above  present  gage. 

Gaoe. — Water-stage  recorder  built  by  8.  P.  Ferguson,  Reno,  Nev.,  installed  April 
29, 1915j  on  left  bank,  15  feet  below  large  yellow  pine  tree,  to  which  upper  section 
of  outside  staS  gage  is  fastened,  and  about  100  feet  above  Terry  canal  heading. 

DiscHABOE  MEASUREHENT8. — ^Made  fiom  cable  15  feet  above  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  large  boulders.  Fairly  permanent  riffle. 
■  Stage-discharge  relation  afiected  at  times  by  a  temporary  jetty  built  each  year  at 
the  Terry  canal  heading.    One  channel  at  all  stages. 

Extremes  of  discharqe. — 1915-16:  Maximum  stage,  from  water-stage  recorder, 
5.4  feet  at  2  a.  m.  June  17, 1916  (discharge,  1,830  second-feet) ;  minimum  stage,  2.20 
fSet  at  10  p.  m.  March  2,  1916  (discharge,  14  second-feet). 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice  except  for  short  periods. 

Diversions. — Station  is  above  all  diversions  in  Antelope  Valley. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  fairly  permanent  during  two  conditions  of 
flow — when  the  jetty  at  the  Terry  canal  heading  is  in  place  and  when  it  has  been 
destroyed  by  high  water.  The  jetty  was  washed  out  April  29-30  and  replaced 
August  9-11.  Ice  effect  January  12  to  February  5.  Rating  curves  fairly  well 
defined  for  ranges  in  stage  for  which  used.  Operation  of  water-stage  recorder 
unsatisfactory  October  1  to  February  12;  weekly  readings  on  staff  gage  used  for 
this  period;  recorder  operation  satisfactory  February  13  to  September  30.  Daily 
discharge  determined  as  follows:  October  1  to  January  9  and  February  6,  by 
applying  weekly  staff-gage  readings  to  rating  table;  one  current-meter  measure- 
ment'Used  January  12;  discharge  February  13  to  September  30  ascertained  by 
applying  to  rating  table  the  mean  daily  gage  height  determined  by  inspecting 
recorder  graph,  except  April  29-30  and  August  9-11,  when  it  was  interpolated  on 
account  of  changes  in  control,  and  July  24-30  on  account  of  break  in  gage-height 
record.  Mean  monthly  flow,  October  to  January,  inclusive,  estimated  from 
weekly  gage  readings.  Records  roughly  approximate  October  1  to  February  12; 
fair  February  13  to  September  30. 

Discharge  measurements  of  West  Walker  Rirernear  Coleville,  Cal.,  during  the  year  ending 

Sept.  30,  1916. 


[Uado  by  L. 

W.  Jordan.] 

Dato. 

be'i^. 

Dis- 
cbarge. 

Date. 

he'^. 

diaige. 

Dec.  16 

Fea. 

2.47 
03.08 

3.17 

aec.-ft. 
4S.7 
84 
223 

Fttl. 
4.S8 
8.19 

8»c.-ft. 
233 

Jan.  12 

Aug  17      

Mar.  IS 

• 

a  Btace-diacharge  relation  aflected  by  loe. 
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D'jdly  discharge,  in  teeond-feet,  of  West  Walker  River  near  ColevHU,  Cal.  ,for  the  year  ending 

Sept.  SO,  1916. 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

1 

80 

19 

80 

102 

102 

80 
102 
102 
102 
114 

140 
168 
183 
183 
198 

230 
2S4 
282 
319 
338 

319 
300 
300 
M7 
230 

230 

264 
284 
300 
300 
300 

300 
338 

300 
300 
300 

319 
338 
368 
420 
442 

613 
466 
378 
399 
399 

420 
430 
399 
390 
442 

613 
663 
642 
642 
842 

669 
696 
724 
750 
775 

800 
835 
835 
982 
1,140 

1,140 
944 

944 
907 
835 

800 
766 
734 
701 
766 

800 
800 
871 
734 
734 

835 
907 
871 
734 
639 

610 
610 
701 
907 
907 
835 

734 

766 

836 

1,060 

1,180 

1,220 
1,300 
1,220 
1,380 
1.340 

1,340 
1,340 
1,340 
1,300 
1,470 

1,S60 
1,660 
1,470 
1,300 
1,220 

1,100 

944 

982 

1,100 

1,300 

1,380 

1,300 

1,100 

944 

871 

907 
944 
871 
907 
1,020 

1,020 

1,020 

1,020 

982 

871 

871 
907 
044 
907 
766 

766 
701 
639 
639 
638 

639 
610 
639 

""345' 

345 
366 
366 
346 
845 
326 
807 
807 
296 
286 

276 
266 
250 
260 
250 

234 
234 
219 
204 
204 

190 
190 
190 
190 
190 

190 
176 
190 
234 
234 
204 

190 
176 
163 
150 
US 

126 

I 

60 

3 

4 

i 

30 

« 

80 

7 

60 

115 
115 

8 

a 

80 

115 

K) 

eo 

115 

11 

IJ 

36 

44 

84 

""k 

102 
DO 
SO 
90 
90 
90 
90 

90 
90 
90 
90 
90 

102 
90 
90 

102 

104 

B 

14 

04 

IS.-. 

IS 

44 

94 

17 

60 

94 

18 

84 

2D 



84 

M 

84 

60 

<1 

104 

2} 

61 

104 

25 

36 

84 

84 

JK 

24 

75 

» 

66 

30 

75 

60 

NoTB. — Uean  dlacharse estimated  Feb.  1-5, 80  secDnd-feet,  and  Feb.  7-12, 86  second-feet.    If ean  discharge 
interpolated  because  oi  break  in  gage  record  July  24-30,  493  second-ieet. 

Monthly  discharge  of  West  Walker  River  near  ColevUU,  did.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


Discharge  in  second-llset. 


Maximum.   Minimum.      Mean. 


Run-off 
(total  in 
Bcre-feet). 


October.... 
November. 
December.. 

Janoary 

February. . 

March 

April 

May 

June 

July 

August .... 
September . 


102 

338 

776 

1,140 

1,660 

1,020 

366 

190 


19 
300 
610 
734 
345 
176 


IIS8.0 
a48.0 
a  45.0 

aao.o 

88.1 
201 
478 
827 
1,200 
743 
253 
107 


3,570 

2,860 

2,770 

4,920 

6,070 

12,400 

28,300 

50,800 

71,400 

45,700 

16,000 

6,370 


The  year. 


1,560 


344 


250,000 


a  Estimated  on  account  of  fragmentary  xeoords. 
WXST  WALtXH  BIVZR  AT  HTTDSOK,  ITEV. 

Location. — About  oec.  11,  T.  11  N.,  R.  24  E.,  at  highway  bridge  at  Hudson,  Lyon 
County,  1  mile  above  canyon,  between  Smith  and  Mason  valleys. 

Dbainaoe  akea. — About  953  square  miles  (measured  on  topographic  maps). 

Rbcobds  available. — August  3, 1914,  to  September  30, 1916. 

Gaoe. — Vertical  staff  fastened  to  downstream  pile  in  middle  bent  of  highway  bridge; 
read  by  A.  E.  Purvine. 

DiBCHAROB  MEASTTSSMBNTS. — ^Mado  from  bridge  or  by  wading. 

Channki,  and  control. — Bed  composed  of  loose  sand.    Light  gravel  rifBe.    One 
channel  at  all  stages.    Gage  height  of  zero  flow  about  1.5  feet. 
94927*— 1ft— WBP  440 ^16 
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Extremes  of  dischaboe. — Maximum  stage  recorded  during  year,  6.3  f^set  at  7  a.  m. 
June  18  (di<<charge,  1,710  second-feet);  minimum  stage,  2.40  feet  October  1  and  2 
(diacharge,  38  second-feet). 

1914-1916:  Maximum  stage  June  13,  1916;  minimum  stage,  2.30  feet  August 
25  to  September  3,  1915  (discharge,  31  second-feet). 

Ice. — Stage-discharge  relation  not  seriously  aSected  by  ice. 

DiTEBMONS. — Below  all  diversions  in  Smith  Valley  and  above  those  in  Maaon  Valley. 

RBOULAnoN. — Xone. 

AocuBACT. — Stage-discharge  relation  practically  permanent;  affected  by  ice  as  indi- 
cated in  note  to  daily  di.'Kharge  table.  Rating  curve  well  defined  between  30 
and  1,500  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily  discharge 
ascertained  by  applj-ing  mean  daily  gage  height  to  rating  table,  except  as  noted 
in  daily  discharge  table.     Records  good. 


Ditcharge  rMosurement  of  Wtst  Walker  River  at  Hudson,  Nev.,  during  the  year  ending 

Sept.  SO,  1916. 

(Made  by  L.  W.  Jordan.] 


Date. 


Dec.  16 
Hn.  13. 
lbr.17. 


Gage 
height. 


Fal. 
3.30 
3.30 

3.78 


Db- 
cfaarge. 


8ee.-fl. 
153 
ISl 
272 


Date. 


JmieO... 
Aug.  IS.. 


G«ee 
height. 


Feet. 
fi.85 
2.75 


Div 
charge. 


1,160 


Daily  ditcharge,  in  lecond.  feet,  of  West  Walker  River  at  Hudson,  Nev.,  far  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

.  1 

38 
38 
42 
48 
65 

65 
55 
67 
76 
65 

70 
74 
67 
70 
76 

93 

112 
104 
104 
101 

104 
104 
96 
101 
104 

112 
104 
112 
112 
112 
104 

96 
•6 
96 
96 
89 

89 
89 
89 
89 
96 

96 
96 
104 
104 
112 

120 
120 
120 
120 
120 

120 
112 
104 
104 
104 

104 
112 
101 
104 
120 

112 
104 
112 

176 
ISO 

146 
146 
137 
137 
137 

130 
120 
120 
176 
176 

156 
137 
146 
137 
128 

120 

90 
137 
120 
IS6 
137 

120 
120 
156 
310 
176 

137 
130 
146 
146 
137 

137 
120 
120 
120 
120 

120 

"m 

198 
223 
266 
282 
514 

815 
608 
408 
298 
282 

251 
223 
223 
223 
223 

223 

237 
251 
19S 
187 

198 
198 
187 
176 

176 
176 
176 
166 
166 

156 
156 
176 
176 
187 

198 
198 
223 
223 
251 

251 
282 
315 
315 
350 

350 
388 
388 
350 
315 

315 
315 
333 
350 
350 
316 

251 
233 
223 
237 
237 

251 
351 
251 
298 
369 

492 
560 
492 
470 
428 

449 
470 
514 
492 
470 

470 
514 

684 
708 
708 

708 
815 

761 

708 
708 

657 
560 
657 
708 
870 

930 
900 
870 
815 
708 

TBI 
708 
708 
708 
708 

606 
608 
608 
608 
606 

606 
708 
815 
708 
608 

537 
660 
470 
493 
637 
440 

637 
660 
008 



i'.iio 

1,330 
1,630 
1,630 
1,330 
1,190 

815 
70S 
708 
706 
870 

930 
1,050 
930 
030 
781 

708 
708 
708 
708 
70S 

708 
815 
930 
815 
708 

761 
708 
708 
657 
60S 

608 
470 
408 
408 
388 

408 
369 
388 
388 

350 

31S 
315 
251 
223 
198 
17« 

176 
156 
137 
120 
120 

104 

lo^ 

02 
03 

02 
T9 
74 
65 
«5 

87 
65 

67 
65 

74 

70 
65 
65 
«7 
63 

60 
57 
SS 
65 
55 
56 

5i 

t 

&i 

3 

55 

4 

5j 

5 

55 

( 

55 

7 

S3 

8 

56 

S 

58 

10 

50 

U 

51 

12 

60 

13 

65 

14 

60 

15 

57 

It 

55 

17 

53 

18 

4« 

J9 

n 

20 

43 

21 

42 

22 

50 

23 

56 

24 

S3 

25 

60 

26 

65 

27 

120 
120 
112 

89 
90 

70 

28 

65 

29 

65 

30 

65 

31 

Note.— Ifean  dLsrharee  eiaimate4  oo  account  of  ice:  Dee.  32-26, 115  secoDd-(eet:  Jan.  23-31,  135  serand- 
fcet:  Feb.  1-4,  150  serond-feet.  Oage-heigbt  record  June  4-14  app<»rcd  incnisistent:  dbcharge  determined 
from  comparison  with  the  recetd  at  Coleville,  Cat.;  Jtme  4-8,  tOO  seoood-teet:  June  9-14. 1,206  seoond-fect. 
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JfontUy  diitiarge  of  West  Wcdler  River  at  Hudson,  Nev.,  for  the  year  ending  Sept.  50, 

1916. 


Uonth. 


Discharge  in  secoiid.-teet. 


XTaTimiim      VlwlmnTT^         Mean. 


Run-off 
(total  in 
acre-bet). 


October 

November.,,.. 

December 

January 

February 

JIarch 

April 

^y 

iQne 

July 

Augu?t 

September 

The  year 


113 

lao 

178 
210 
815 


1,830 


W 


38R 

15t 

815 

223 

090 

449 

KM) 

537 

9% 

176 

17« 

65 

70 

42 

83.0 
104 
129 

132 

265 

261 

470 

674 
1,000 

536 
83.3 
55.0 


38 


316 


5,100 
6,190 
7,930 
8,120 
15,200 
16,000 
28,000 
41,400 
50,500 
33,000 
5,120 
3,270 


229,000 


EUKBOIJVr-CABSON  SINK  DRAIKAaE  BASIN. 

CARSON   RIVER   BASIN. 

ZAST  rOKK  or  OABSOZr  RJVZR  HEAS  KABKI.XBTILIJE,  CAI.. 

Location.— In  NE.  \  sec.  27,  T.  10  N.,  R.  20  E.,  at  Ilangman's  bridge,  2  miles  east 

of  Markleeville,  Alpine  County.    Indian  Creek  enters  100  feet  above  gage  and 

Markleeville  Greek  1^  miles  below. 
Dbaikaob  abba. — Not  measured. 

Rkcobds  atahablb.— November  13, 1910,  to  September  30, 1916  (fragmentary). 
Gage. — ^Vertical  staff,  75  feet  below  bridge,  bolted  to  rock  ledge  on  right  bank;  read 

by  W.  J.  Clark. 
Discraboe  measubeubntb. — Made  from  cable  installed  April  18,  1914,  400  feet 

below  gage,  or  by  wading. 
Channel  and  control. — Gravel  and  small  boulders;  apparently  permanent. 
Eztbemeb  of  DiscBARaE. — Maximum  stage  recorded  during  year,  6.3  feet  June  7 

and  8  (discharge,  1,480  second-feet);  minimum  stage  recorded,  1.5  feet  at  12.36 

'p.  m.  September  9  (discharge,  6  second-feet). 

1910-1916:  Maximum  stage  recorded,  7.7  feet  June  7,  1911  (discharge  not 

determined);  minimum  stage  recorded,  1.45  feet  September  20,  1913  (discharge, 

6  second-feet). 
IcB. — Stage-dischaige  relation  affected  by  ice. 
DivEBBiONS. — No  information. 
Regulation. — Low-water  flow  is  augmented  by  storage  developed  on  Silver  Creek 

above  the  station. 
AccuRACT. — Stage-discharge  relation  permanent.    No  record  this  year  during  period 

of  effect  of  ice.    Rating  curve  fairly  well  defined  above  40  second-feet.    Gage 

read  to  half-tenths  occasionally,    Dischai^  ascertained  by  applying  gage  height 

to  rating  table.    Records  good  for  periods  covered  by  gage-height  record.    On 

account  of  fragmentary  gage-height  record,  monthly  discbarge  has  not  been 

determined. 
Cooperation, — Gage-height  record  furnished  by  United  States  Forest  Service. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember  30, 1916. 
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Daily  diicharge,  in  second-feet,  of  East  Fori  of  Carson  River  near  MarhleevUU,  Col., 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

« 

54 

794 

184 

99 

60 

:::::::::::::::: 

1,130 

1,230 
1,4S0 
1,4S0 

60 

""Ha 



165 

12 

1,200 

o 

7 

745 

794 

154 

6 

675 
652 

11 

&4 



14                                                        

54 

■■ 

1,400 
1,440 

24 

60 

098 

78 

92 

49 

92S 

I 

99 

856 

j 

106 

755 

98 

54 
54 
54 

106 

60 



370 

1U6 

900 

lu6 

1,040 

340 

99 

66 

9S5 

106 

<0S 
062 

28       

928 

122 

114 

30                                                                  ' 

900 

928 

204 

lU 

1 

CABSOH  BITES  HZAH  EMPIBX,  KEY. 

Location. — In  sec.  12,  T.  15  N.,  R.  20  E.,  just  below  tailrace  of  Brunswick  mill, 

one-quarter  mile  below  highway  bridge  and  2  miles  below  Empire,  Ormsby 

County. 
Drainage  area. — 988  square  miles  (measured  on  topographic  map). 
Records  available. — June  25  to  December  31, 1895;  October  21, 1900,  to  Septenjber 

30,  1916. 
Gage. — Inclined  staff  on  left  bank  used  since  February  24,  1911;  vertical  staff  on 

left  abutment  of  highway  bridge,  June  7,  1907,  to  February  23,  1911;  prior  to 

June  7,  1907,  several  gages  at  different  points. 
Discharge  measurements. — Made  from  cable  one-quarter  mile  above  gage  or  by 

wading  just  above  bridge.    \\'lien  made  from  cable  the  power  canal  is  measured 

and  the  result  added. 
Channel  and  control. — Bed  composed  of  gravel  and  boulders;  fairly  permanent. 

One  channel  at  all  stages. 
Extremes  op  discharge. — Maximum  stage  recorded  during  year,  6.8  feet  February 

11  (discharge,  3,100  second-feet);  minimum  stage,  2.8  feet  August  28  (discharge, 

16  second-feet). 
1895, 1900-1916:  Maximum  stage  recorded,  8.0  feet  January  23,  1914  (discharge 

5,160  second-feet);  minimum  stage,  0.7  foot  August  31  and  September  4,  5,  and 

14,  1905  (discharge,  zero). 
Ice. — Stage-discharge  relation  not  affected  by  ice. 
Diversions. — A  large  amount  of  water  is  diverted  above  the  station  for  irrigation  in 

Carson  Valley.    The  water  diverted  by  the  Brunswick  mill  power  canal  ia 

returned  to  river  above  gage. 
Cooperation. — Records  furnished  by  the  United  States  Reclamation  Service. 
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Dinduirge  metuuremerUs  of  Carton  River  near  Empire,  Nev.,  duriruf  the  year  ending 

Sept.  SO,  1916. 

[Made  by  R.  E.  Hartley.) 


Date. 


Dis- 
charge. 


May  1- 

July  S. 


Sfc.-ft. 
1,536.4 
199.3 


Daily  discharge,  in  second-feet,  of  Canon  River  near  Empire,  Nev.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

27 
37 
36 
36 

38 

36 
36 
36 
36 
50 

50 
50 
50 
50 
50 

SO 
SO 
SO 
SO 
SO 

SO 
60 
6» 
60 

to 

69 
69 
69 
69 
69 
69 

60 

60 
69 
93 
93 

93 
93 
93 
93 
93 

122 
122 
93 
93 
123 

132 

155 
155 
155 
155 

155 
155 
155 
122 
122 

122 
123 
122 
122 
155 

155 

155 
155 
104 
335 

285 
285 
236 
236 
236 

194 
194 
236 
336 
391 

335 

236 
236 
236 
194 

194 
194 
236 
236 
236 

236 
236 
236 
194 
194 
391 

640 
301 
285 
450 
450 

450 
391 
335 
236 
122 

450 
575 
710 
640 
575 

575 
450 
236 
335 
575 

940 

1,100 

860 

710 

1,020 

1,100 
1,100 
675 
391 
512 
575 

860 
940 
710 
512 
512 

575 
1,020 
1,470 
1,270 
1,600 

3,100 

2,150 

1  020 

780 

640 

575 
512 

512 
675 
612 

512 
640 
575 
512 
512 

450 
512 
513 
512 

512 

450 
450 
450 
450 

450 
450 
450 
301 
613 

640 

780 

860 

1,020 

860 

860 

940 

1,020 

1,100 

1,270 

1,580 

1,180 

1,030 

040 

780 

780 
780 
780 
780 
860 
860 

860 

780 
780 
780 
780 

860 

940 

940 

1,100 

1,270 

1,370 
1  680 
1,370 
1,020 
1,180 

1,180 
1,180 
1,270 
1,180 
1,180 

1,100 

1,180 
1,270 
1,470 

iloeo 

1,690 
1,910 
2,030 
1,910 
1,600 

1,800 

1,800 
1,800 
1,910 
2,390 

2,520 
2,950 
2,800 
2,270 
2,150 

1,910 
1,800 
1,800 
1,470 
1,370 

1,370 
1,370 
1,470 
1,580 
1,470 

1,470 
1,580 

i,Rm 

1,690 
1,470 

1,370 
1,020 
940 
1,020 
1,180 
1,270 

1,270 

1,270 
1,270 
1,270 
1,270 

1,470 
1,8C0 
2,150 
2,150 
2,380 

2,270 
2,030 
2,030 
2,030 
2,030 

2,030 
2,150 
2,150 
2,G30 
1,800 

1,580 
1,470 
1,470 
1,370 
1,180 

1,180 

1,180 

1,100 

1,100 

940 

940 

860 
940 
860 
780 

780 
780 
780 
780 
780 

780 
640 
640 
640 
640 

512 
512 
450 
391 
335 

385 
385 
336 
336 
336 

236 
194 
133 
122 
122 
93 

69 
69 
50 
27 
27 

27 
27 
27 
27 
27 

27 
36 
30 
36 
36 

36 
50 

50 
36 
36 

36 
36 
36 
36 
27 

27 
27 
16 
21 
27 
36 

38 

2 

27 

3 

27 

4 

80 

5 

36 

6 

SO 

7 

SO 

8 

86 

9      

36 

M 

27 

11 

37 

12 

37 

13 

27 

14 

27 

15 

27 

16 

37 

17 

V 

U 

27 

19 

27 

3D 

27 

31 

37 

33 

36 

33 

27 

M     

36 

J5 

30 

3S 

26 

37  

50 

38 

SO 

2B 

SO 

30      

S0 

31 

Monthly  discharge  of  Carson  River  near  Empire,  Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Montb. 

Discharge  In  second-bet. 

Ran-off 
(total  in 
acre-foet). 

Vt^-rin^mr^ 

Mean. 

October 

60 

155 

391 

1,100 

3,100 

1,580 

2,030 

2,960 

2,390 

940 

69 

50 

27 

69 

165 

122 

450 

391 

780 

940 

940 

93 

16 

27 

51.  S 
117 
237 
573 
851 
782 
1,260 
1,700 
1,660 
616 
84.9 
33.8 

3,170 

November , 

6,960 

14,600 

35,200 

Febniary 

49,000 

Har^    .  , 

48,100 

April 

75,000 

M^::;::;:;::;;:::;:::::::;:::::::::;::::::::::::::::::: 

105,000 

JmM>        

98,300 

July 

31,700 

3,160 

Beptomber 

3,010 

The  year 

3,100 

16 

647 

471,000 

NOTC— Ifonthly  discharge  computed  by  U.  S.  Qeological  Surrey. 
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SCBFACE  WATER  SUPPLY,  1&16,  PABT  X. 


OABSOK  KIVZB  HZAS  70BT  CUU&CHIIX,  BSV. 

Location-. — In  sec.  5,  T.  16  N.,  R.  23  E.,  1  mile  west  of  Clifton  etation,  on  Mound 
House  -  Churchill  branch  of  Southern  Pacific  Railroad,  9  miles  west  of  Fort 
Churchill,  Lyon  County,  and  10  miles  below  Dayton. 

DnAiifAGE  AREA. — 1,200  square  miles  (measured  on  topographic  maps). 

Recokdb  AVAILABLE. — April  13,  1911,  to  September  30,  1916. 

Gage. — Inclined  staff  on  right  bank,  with  vertical  extension  for  high  water. 

DiscHABOE  heasubements. — Made  from  suspension  bridge  500  feet  above  gage 
or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  gravel;  shifts  occasionally. 

EzTSEKES  OF  DISCHARGE. — Maximum  mean  daily  discharge  during  the  year  ending 
Septembo'  30,  1915,  2,220  aecond-feet  June  2  and  3;  minimum  mean  diuly  dis- 
charge, 8  second-feet  September  14  and  15. 

Maximum  mean  daily  discharge  during  the  year  ending  September  30,  1916, 
3,950  second-feet  February  11;  minimum  mean  daily  discharge,  12  second-feet 
October  1-13. 

1911-1916:  Maximum  mean  daily  discharge,  6,150  second-feet  January  26, 
1914 ;  minimum  mean  daily  discharge,  8  seoond-feet  September  14-15, 1915. 

Ice. — No  information. 

DrvEKsioNS. — Carson  and  Dayton  valleys  are  irrigated  above  the  station. 

Regulation. — Flow  affected  by  diversions. 

Cooperation. — Records  furnished  by  United  States  Reclamation  Service. 

Discharge  meaturemaUt  of  Carton  River  near  Fort  Churchill,  Nev.,  during  the  year 

ending  Sept.  SO,  1915. 
tUftde  by  R.  E.  Hartky.] 


Date. 


Dis- 
chargr. 


Apr.  18 
May  31 
July  18 


Sec.-ft. 
719 
2,3m 


Daily  diteharge,  in  geeond-feet,  of  Carson  River  near  Fort  Churchill,  Nev.,  for  the  years 
ending  Sept.  SO,  1915  and  1916. 


Day. 


1»14-U. 


1. 
2. 
3. 

4. 
«. 

«. 
7. 
8. 
9., 
10. 

11.. 
12. 
1.3. 
H. 
15.. 

16. 
17. 
18. 
19. 
».. 
21. 
22. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Oct. 


74 
80 
83 
87 

97 
103 
103 
123 
117 

109 
103 
103 
103 
107 
113 
119 
119 
123 
128 

130 
128 
123 
118 
128 
139 


Nov. 


146 
146 
141 
153 
ISl 

151 
151 
146 
146 
141 

ISl 
Idl 
141 
14« 

146 

151 
151 
153 
ISl 
146 

146 
153 

151 
162 
171 

166 
171 
170 
176 
176 


D«e. 


171 
171 
171 
171 
171 

146 
146 
146 
146 
146 

146 
146 
140 
146 
123 

123 
123 
123 
171 
222 

250 
307 
309 
4.13 
433 

369 
307 
278 
222 
171 
140 


Jan. 


146 
146 
171 

171 
196 
196 

19(3 

19C 
1% 
222 

222 
222 
250 
2iO 
222 

222 
222 
222 
250 
2S0 

278 
337 

278 
196 
196 

278 
278 
837 
433 

soo 

433 


Feb. 


433 

369 


337 
337 
369 
401 
433 

433 
570 
SOO 
433 
307 
307 
307 
SOO 
780 
570 

433 
433 
433 
433 


369 


Mar. 


369 
337 
337 
337 
337 

337 
307 
307 
307 
307 

307 
307 
307 
337 
337 

337 
337 
337 
309 
401 

401 
433 
433 
433 
433 

433 
433 
433 
433 
433 
433 


Apr. 


433 
433 

465 
465 
465 

465 
SOO 
SOO 
500 
535 

535 
670 
670 
610 
650 
650 
650 
650 
650 
610 

610 
650 
650 
610 

650 

690 
730 
770 
730 
730 


May. 


730 
730 


690 
770 


June. 


1,820 
2,220 
2,220 
2,140 
2,060 


770 

2,060 

810 

1,980 

850 

1,900 

900 

1,900 

950 

1,750 

950 

1,680 

1,000 

1,540 

1,050 

1,4C0 

1,000 

1,340 

1,050 

1,280 

1,100 

1,220 

1,220 

1,100 

1,340 

1,050 

1,400 

1,000 

1,280 

950 

1,220 

esc 

1,050 

950 

1,050 

900 

1,000 

850 

950 

8S0 

950 

810 

1,000 

770 

I.ICO 

730 

1,220 

730 

1,340 

730 

1,540 

July.     Ang. 


730 
730 
770 
770 
770 

770 
730 
690 
610 
570 

570 
535 
536 
535 
500 
465 
433 
360 
337 
337 

307 
337 
196 
123 
103 

103 
83 
103 
103 
108 
83 


Sept. 


23 
33 

23 
33 
23 

23 
17 
17 
12 
12 

12 
10 
10 
8 
8 

10 
13 
13 
13 
13 

11 
13 

a 

13 
12 

13 
12 
12 
12 
13 
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Jktilg  discharge,  in  tecond-feet,  of  Carton  River  new  Fort  Churchill,  Nev.,/or  the  yeart 
ending  Sept.  SO,  1915  and  1916 — Continued. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Auf. 

Sept. 

1915-16. 
1 

13 
12 
12 
12 
12 

13 
13 
12 
13 

12 

12 
12 
12 
36 

30 

SO 
83 
83 
83 
83 

83 
83 
83 
83 
83 

83 
83 
S3 
83 
108 
103 

103 
103 
123 

123 
140 

146 
146 
146 
171 
171 

171 
196 
196 

196 
196 

196 
223 
222 

Wt 
222 

222 
222 
222 
223 
222 

222 
222 
222 
222 
222 

222 
222 
278 

278 
278 

278 
307 
337 
337 
337 

337 
337 
337 
337 
337 

337 
337 
337 
337 
337 

337 
337 
337 
337 
337 

369 
309 
337 
307 
273 
278 

250 

250 
250 
250 
250 

250 
250 
275 
300 
337 

370 
420 
SOD 
GOO 
700 

730 

800 

900 

1,000 

1,050 

1,100 
1,200 
1,280 
1,050 
1,050 

1,220 
1,160 
1,050 
1,050 
1,050 
1,050 

1,220 

1,160 
1,050 
1,050 
1,050 

1,050 
1,050 
1,540 
1,340 
2,060 

3,950 

3,650 

3,050 

1,820 

810 

810 
770 
810 
770 
770 

850 
1,160 
950 
890 
770 

770 
800 
090 

770 

690 
610 
610 
610 
090 

690 
650 
610 
850 
1,160 

1,050 
1,050 
1,050 
1,160 
1,280 

1.400 
1,2S0 
1,280 
1,400 
1,280 

1,540 
1,400 
1,280 
1,050 
B50 

B50 

850 

890 

1,160 

1,280 

1,280 

1,280 
1,280 
1,400 
1,220 
1,100 

1,050 
1,050 
l.lfiO 
1,280 
1,400 

1,680 
1,980 
2,140 
1,820. 
1,610 

1,540 
1,400 
1,340 
1,280 
1,160 

1,230 
1,280 
1,280 
1,400 
1,540 

1,080 
1,000 
1,980 
1,980 
1,820 

1,680 
1,980 
3,140 
2,220 
2,400 

3,050 
3,850 
2,490 
2,400 
2,140 

1,980 

1,820 
1,7.tO 
1,510 
1,470 

1,340 

1,340 
1,470 
1,540 
1,400 

i,2!n 

1,400 
1,470 
1,540 
1,400 

1,280 
1,160 
1,100 
1,050 
1,280 
1,400 

1,540 
1,400 
1,280 
1,400 
1,540 

1,680 
1,750 
1,750 
1,S00 
2,220 

2,140 
2,060 
1,980 
1,900 
1,750 

1,900 
1,900 
1,980 
1,980 
1,820 

1,750 
1,610 
1,540 
1,540 
1,400 

1,340 
1,280 
1,230 
1,160 
1,100 

1,050 

1,020 

1,000 

950 

950 

900 
900 
900 
S34 
850 

S90 
810 
810 
730 
090 

650 
610 

560 
500 
465 

401 
360 
278 
278 
250 

250 
222 
223 
IflO 
148 
146 

123 
103 
83 
83 

50 

36 
36 
23 
36 
36 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

23 

2 

23 

3 

23 

4 

23 

5 

23 

r> 

23 

7   

23 

8 

23 

9   

23 

10 

36 

n   

36 

IS 

36 

13 

36 

14 

36 

1.5  

36 

K 

as 

17 

36 

IS 

38 

36 

20 

36 

21 

36 

SS 

21 

36 

36 

25 

30 

23 

27  

83 

2» 

83 

29 

123 

30 

123 

Monthly  dittJtarge  of  Carton  River  near  Fort  Churekill,  Nev.,for  the  yectri  ending  Sept.  30, 

1915  and  1916. 


Month. 


Diacharse  in  second-fcvt. 


Madmum.   Minimum.      Mean. 


(totalin 
aore-fBet). 


1914-15. 

October 

November 

Daoambcr 

January 

Febmarv 

March..: 

fc:::::::::::::::::::::::: 

Jim* 

July 

Angust 

September 

The  year.... 

1915-16. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

AuKust 

S^tamber 

The  year 


139 
176 
433 

soo 

7S0 
433 
770 
1,540 
2,220 
770 
83 
23 


3,220 


222 

369 

1,2S0 

3,990 

1,540 

3,140 

3,090 

3,220 

1,050 

123 

123 


3,960 


58 

141 

123 

146 

307 

307 

433 

690 

730 

83 

23 

8 


103 

154 

204 

249 

4T7 

367 

501 
1,020 
1,300 

432 
34.3 
14.1 


411 


12 
103 
222 

2m 

690 

610 

1,050 

1,050 

1,100 

146 

23 

23 


13 


50.4 
188 
318 
709 
1,290 
1,030 
1,480 
1,730 
1,C60 
605 
35.3 
41.1 


756 


6,270 
9,160 
12,500 
15,300 
23,200 
22,600 
35,200 
62,700 
80,900 
20,600 
2,110 


'297,000 


3,100 

11,200 

19,600 

4.3,600 

74,200 

61,300 

88,100 

106,000 

98,800 

37,200 

2,160 

3,4S0 


550,000 


NOTB.— Monthly  discharge  computed  by  United  States  Geological  Survay. 
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SCBFACE  WATER  SUPPLY,  1916,  PABT  X- 


■AKKuanmxz  cbzex>  abovz  ■ajixlzkvkxb.  cal. 

LocATioH. — At  highway  bridge  above  month  of  Pleasant  Valley  Creek,  thiee-qnarten 
of  a  mile  above  Markleeville,  Alpine  County. 

Drainage  abea. — Not  measured. 

Records  available. — November  7, 1911,  to  S^tember  30, 1916  (fragmentary). 

Gaoe. — Vertical  staff  in  two  sections  on  left  abutment  of  bridge;  read  by  Forest  Serv- 
ice rangen.    Datum  of  gage  was  ndaed  5.71  feet,  Augost  18, 1914. 

DiscHABOE  measdrejibnts. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  small  boulden;  fairly  permanent. 

Extremes  or  discharge. — MaTJmum  stage  recorded  during  year,  3.5  feet  at  5.50 
p.  m.  April  20  (discharge,  540  second-feet);  minimum  stage  recorded,  0.7  foot  at 
4.30  p.  m.  September  19  (dischaige,  0.1  second-foot). 

1911-1916:  Uaximiiin  stage  recorded,  3.5  feet  at  7  p.  m.  May  28,  1915,  and  at 
5.50  p.  m.  April  20,  1916  (discharge,  540  second  feet);  minimum  stage  recorded, 
0.7  foot  September  19,  1916  (dischaige,  0.1  second-foot). 

Ice. — Stage-discharge  relation  occasionally  affected  by  ice. 

Diversions. — ^Town  ditch,  which  heads  above  the  gage,  fumisbes  water  for  irrigation 
and  domestic  supply  at  Markleeville.  Also,  a  small  ditch  diverts  water  for  irriga- 
tion on  Hot  Springs  ranch. 

Regulation. — No  information. 

AccuRACT. — Stage-dischatge  relation  probably  permanent;  possibly  affected  by  ice 
November  10, 13,  and  15  as  observer  reported,  "Creek  full  of  ice."  Rating  curve 
well  defined  except  for  extreme  low  stages  and  high  stages  for  which  it  has  been 
extended.  Gage  read  to  half-tenths  occasionally.  Dischaige  ascertained  by 
applying  gage  height  to  rating  table.    Records  fail. 

Cooperation.— Gage-height  record  furnished  by  United  States  Forest  Service. 

No  dischaige  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30,  1916. 

Daily  diteharge,  in  tecond-feet,  of  MarkleevUle  Creek  above  Markleeville,  Cat.,  for  the  year 

ending  Sept.  30, 1916. 


D«y. 

Oct. 

Not. 

Apr. 

M.y. 

June. 

July. 

Aug. 

Stpt. 

1 

1 

1 

1.5 

2 

1.4  , 

230 
328 
345 

172 



3 

1.0 

4 

0.8 
1.0 

1.1 

5 

........I........ 

6 

::::::::!:::::::: 

1 

7 

345 

1    " 

8.5' 

8 

1.0 
1.0 

1 

9 

""ii' 

us 

135 

160 
115 
115 
125 
131 

230 
200 

5.5 
3.5 

1  5 

10.     

11 

68 

LO 

12 

185 

230 

13 

1.2 
1.2 

7.2 

1.5 
1.0 

14 

'"'mo' 

185 

260 
292 

260 

3.5 

15 

10 

17 

6.5 

135 
135 
135 
640 

IK 

200 

:::::;::::::::" 

.5 
.1 

19 

1.1 

42 

20 

5 

21 1 

36 
42 

22 

1.0 
1.2 

172 

23 

24 

3.1 

215 
230 
245 
246 
230 
1S& 

25 

LO 

26 .  . 

3.1 

1.0 

27 

28 

160 

1.0 

29 

4.5 

30 ..  . 

115 

1  5 

31 

:::::::::::::::: 

Note.— Qsge  road  twloe  dall;  Apr.  11, 13-15,  22, 26-28,  and  Ha;  16. 
>  Locally  known  as  Hot  Springs  Cnek. 
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KASEXEEVXLLE  CKE^K  AT  KARXXEZVUXE,  CAI.. 

Location.— In  SE.  i  sec.  21,  T.  10  N.,  R.  20  E.,  at  highway  bridge  at  Markleeville, 
Alpine  County,  three-quarters  of  a  mile  below  junction  with  Pleasant  Valley  Creek. 

Drainaoe  area. — Not  measured. 

Records  available. — November  11,  1910,  to  September  30,  1916  (fragmentary). 

Gaob. — ^Vertical  staff  on  loft  abutment  of  highway  bridge  near  downstream  end;  read 
by  Forest  Service  rangers. 

Discharge  measurements.— Made  from  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  boulders;  somewhat  shifting  during  high 
water.    Banks  high  and  not  subject  to  overflow. 

Extremes  of  discharoe. — Maximum  stagB  recorded  during  year,  4.2  feet  at  5.52 
p.m.  May4, 6.10p.m.  June 8, and 6.20 p.  m.  June  16 (dischaige,  7008econd-f^t); 
minimum  stagerecorded,  O.SOfootat  8.20  a,  m.  October  2  (discharge,  4  second-feet) 
m»y  have  been  lower  September  16. 

1910-1916:  Maximum  stage  recorded,  5.3  feet  June  15,  1912  (discharge,  915 
second-feet);  minimum  stage  recorded,  0.70  foot  September  20, 1913  (discharge, 
3  second-feet);  may  have  been  lower  September  16, 1916.  Flooid  of  March,  1907, 
reached  stage  about  9  feet. 

IcB. — Stage-discharge  relation  affected  by  ice. 

Diversions. — See  Markleeville  Creek  above  Markleeville.  Water  is  also  diverted 
from  Pleasant  Valley  Creek  for  irrigation  purposes. 

Rboclation. — The  diversions  partly  r^;ulate  the  flow.  Some  storage  bas  been  de- 
veloped on  Pleasant  Valley  Creek. 

Accuracy. — Stage-discharge  relation  considered  permanent  although  no  discharge 
measurements  were  made  at  this  station  during  the  year  ending  September  30, 
1916.  It  may  have  been  affected  by  ice  November  13  to  15,  as  observer  reported, 
"Creek  full  of  ice."  Rating  curve  fairly  well  defined  below  500  second-feet  and 
extended  above.  Gage  read  to  half-tenths  occasionally.  Daily  discharge  ascer- 
tained by  applying  daily  gage  height  to  rating  table. 

Cooperation.— Gage-height  record  furnished  by  United  States  Forest  Service. 

Daily  iitehargt,  in  setxmd-feet,  of  Markleeville  Creek  at  Mctrkleeville,  Cal.,  /or  the  year 

ejuUng  Sept.  SO,  191$. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

4.0 

8.0 
8.0 

424 

600 
700 

3                     

46 

5         ,.      

5.0 

607 
607 
625 

607 

160 

g        ,        ..     

5.0 
6.0 

9        

203 
290 

320 
237 
212 
237 
2C3 

263 
263 
237 
237 

444 
406 

18 

9.0 

10      

130 
12$ 

11        

387 

464 

^ 

13        ..  .. 

8.0 
7.< 

21 
24 
9.0 

9.0 
9.0 
9.0 

9.0 

U ■. 

""362" 

630 
562 

610 

16 

15        ...     

17        

18 

406 

19        

77 

0.0 

314 
464 

8.0 

21        

8.0 
8.0 
7.0 

0.0 

8.0 

320 

71 

23        

10 

9.0 

387 
424 
464 
607 
464 

65 

25 

0.0 

9.0 

27  

290 
290 

Jg 

263 
224 

201 

11 
27 
10 

9.0 

29   

30 

320 

SOS 

11 

31 

Nan.— Oage  read  twice  daUy  Ai^.  15»  Hay  »,  7aii«  8, 15, 16,  July  7,  and  Sept.  19. 
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WEST  FOBK  OF  CASSOH  BIVBS  AT  WOOSFOBOS,  GAL. 

Location.— In  SE.  i  sec.  34,  T.  11  N.,  R.  19  E.,  at  highway  bridge  at  Woodfotds, 
Alpine  County. 

Drainage  area. — ^70  square  miles. 

Records  available. — ^April,  1890,  to  March,  1892;  October  18,  1900,  to  September 
30, 1915;  April  12  to  September  30,  1916. 

Gaoe. — Vertical  staff  on  right  bank  just  above  highway  bridge,  installed  at  inde- 
pendent datum  August  21,  1914;  read  by  Mrs.  M.  MeniU.  Original  gage,  near 
present  site,  used  April,  1890,  to  March,  1892.  Vertical  staff  on  left  bank  at 
cable  half  a  mile  above  bridge  read  October  18,  1900,  to  May  18, 1907.  Vertical 
BtafI  on  left  bank  just  above  highway  bridge  June  8, 1907,  to  November  10, 1913, 
except  for  certain  periods  in  1910  and  1911  when  gage  at  cable  was  used.  Vertical 
staff  on  right  bank  20  feet  above  site  of  previous  gage  November  11, 1913,  to  August 
20, 1914. 

Discharge  meascrements. — ^Made  from  cable  half  a  mile  above  gage  or  by  wading. 

Channel  and  control. — Fine  gravel  and  boulders;  section  rough  but  fairly  per- 
manent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  period,  5.4  feet  at  5  p.m. 
May  7  (discharge,  1,180  second-feet) ;  minimum  stage  recorded,  0.9  foot  September 
3  (discharge,  11  second-feet). 

1900-1916:  Maximum  stage  recorded,  6.8  feet  May  9  and  10,  1906  (dischai^e, 
1,570  second-feet) ;  minimum  stage  recorded  0.8  foot  on  several  days  in  August  and 
September,  1915  (dischatge,  8  second-feet). 

Ice. — Stage-discharge  relation  somewhat  affected  by  ice.  No  record  during  winter 
of  this  year. 

Diversions. — Three  irrigation  canals  divert  on  right  bank  between  cable  and  gage. 
The  water  is  tised  mainly  for  irrigation  in  California.  Their  flow  is  not  included 
in  record. 

Regulation. — Flow  partially  regulated  by  diversions. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined  between 
20  and  100  second-feet;  fairly  well  defined  above  100  second-feet.  Gage  read  to 
half  tenths  twice  daily  from  April  12  to  June  30  and  once  daily  July  1  to  Septem- 
ber 30.  Daily  discharge  determined  by  applying  mean  daily  gage  heights  to 
rating  table  except  for  days  when  gage  was  not  read,  for  which  it  was  interpolated. 
Records  good. 

Discharge  mearurementt  of  West  Fork  of  Carson  River  at  Woodfords,  Cal.,  during  the  year 

ending  Sept.  30, 1916. 


Date.                                                      Made  by— 

hc^t. 

Dis- 
charge. 

Mar.  13a 

L.W.Jordan 

Ftft. 
1.70 

1.00 

64 
409 

Juno    7» 

Jacob  and  Jordan 

Aug.  ICC 

L.  W.Jordan 

a  Cable  gage  read  1 .35  feet.    No  water  in  canals. 

l>  Cable  gage  read  3.50  feet. 

c  Cable  gage  read  1.20  feet.    No  water  In  canaU. 
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Daify  tHicharge,  in  ueond-feet,  of  Wat  Forh  of  Canon  River  at  Woodfords,  Cal.,  for  the 

year  ending  Sept.  SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

637 
742 
742 
814 

i.oao 

058 

1,(W0 

1,030 

9SR 

022 

707 
«72 
637 

S»8 
MO 

380 
434 
634 
600 
600 

600 
450 
434 
386 
356 

341 
402 
418 
402 
871 

186 
186 
125 
125 
125 

125 
125 
125 
125 
186 

186 

186 
186 
186 
186 

77 
77 
77 
77 
70 

64 
S3 
64 
04 
64 

64 
64 
64 
36 

2a 

14 
12 
11 

18 
18 

18 
23 
26 
•  29 
29 

23 

18 
18 
10 
14 

16 

418 
402 
326 
371 
418 

450 
500 
568 
637 
742 

850 
890 
850 
814 
602 

484 
371 
886 
356 
350 

350 
356 
311 
312 
284 

233 
233 
271 
284 

298 
312 

320 
271 
233 
161 
144 

144 
154 
16t 
154 
154 

175 
175 
175 
175 
164 

186 
144 
144 
164 
164 

164 
164 
141 
144 
125 

125 
108 
108 
92 
92 
77 

53 
63 
44 
44 

36 

29 
29 
29 
29 
29 

29 
36 
36 

18 
16 
14 

14 

2 

17 

23 

S 

Ig 

29 

4 

19 

s 

20     .  .. 

29 

s 

21 

29 
30 

7 

22 

8 

23 

3G 

S 

24 

10 

35    

36 

36 
3G 

11 

26    

12 

434 

467 

418 
403 

27 

13 

28 

14 

29 

36 

15 

30  

31 

• 

Note.— Obserrtr's  report  on  operatlai  ot  canaU  diverting  above  gage.    Canals  dry  until  June  7, 1916. 

June  7,  3  canals  carrying  water.  July  24,  canals  dry. 

June  8,  3  canals  carrying  water.  31,2  canals  carrying  water. 

12,  canals  dry.  Aug.    7,  canals  dry. 

10, 3  canals  carrying  water.  ,                   14,  3  canals  carrying  water. 

23, 2  canals  carrying  water.  .                               16,  canals  dry. 

26,  canals  dry.  28, 3  canals  carrying  water. 

July  3, 3  canals  canTlng  water.  Sept.   3,  canals  dry. 

10,  canals  dry.  11, 3  canals  carrying  water. 

17, 2  canals  carrying  water.  18,  canals  dry. 

Monthly  discharge  of  West  Forh  of  Carton  River  at  Woodfords,  Cal.,  for  the  year  ending 

Sept.  30, 1916. 


Uonth. 


April  12-30 

May 

June 

July 

August 

September 

The  period 


Discharge  In  second-teot. 


Maximum.   Minimum.      Mean. 


850 
1,069 
534 
186 
77 
36 


1,069 


233 
144 
77 
14 
11 


554 
555 

306 

145 
47.4 
25.3 


254 


Rnn^oS 
(total  in 

acre-feet). 


20,900 
34,100 
18,200 
8,930 
2,910 
1,510 


86,500 


HUMBOLDT    RIVER    BASIN. 
HUXBOLDT  aiVBR  AT  PAIJSADX,  BZV. 

Location.— In  sec.  36,  T.  32  N.,  R.  51  E.,  at  highway  bridge  at  Palisade,  Eureka 
County,  100  feet  below  Southern  Pacific  Railroad  bridge  and  about  a  mile  above 
mouth  of  Pine  Creek. 

Drainage  area. — 5,010  square  miles. 

Records  available.— November  27,  1902,  to  October  19,  1906;  July  26,  1911,  to 
September  30,  1916. 

Gaoe. — Chain  gage  at  highway  bridge  December  1,  1911,  to  September  30,  1916; 
read  by  Albina  Siri;  datum  same  as  that  of  inclined  staff  on  left  bank  near 
Southern  Pacific  Railroad  bridge,  read  from  July  26  to  November  30,  1911. 
Original  gage  was  a  vertical  staff  on  right  abutment  of  the  highway  bridge  which 
was  destroyed  by  high  water  in  1910.  No  determined  relation  between  the 
original  and  present  datum. 

DiscBAROB  MBASUREMBNTS. — Made  from  cable  about  an  eighth  of  a  mile  above  gage 
or  by  wading. 
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Channel  and  cohtrol. — ^Bed  composed  of  sand  and  gravel.  Contzol  at  low  stages 
is  a  gravel  bar  SO  to  75  feet  below  gage;  at  high  stages  a  pile  bent  railroad  bridge 
about  300  feet  below  gage  and  a  rock  riffle  a  few  hundred  feet  farther  dowiialream 
become  effective;  both  fairly  permanent.    One  channel  at  all  stages. 

Extremes  or  discharoe. — ^Maximum  stage  recorded  during  year,  5.54  feet  at  2 
p.  m.  March  21  (dischaige,  1,810  second-feet);  minlmnm  st^,  1.01  feet  »t  2.10 
p.  m.  October  9  (discharge,  17  seoond-feet). 

1903-1906, 1911-1916:  Maximum  stage  recorded,  7.5  feet  January  25, 1914  (dis- 
charge, 2.780  seoond-feet);  minimum  stage,  0.96  foot,  August  28  to  September  1, 
1915  (dischaige,  12  second-feet). 

Ice. — Stage-dischaige  relation  slightly  aSected-by  ice. 

DrvERsiONS. — Some  water  diverted  for  irrigation  in  valley  above  canyon. 

Regulation. — Flow  affected  by  irrigation  diversions  above. 

AocOBACT. — Stage-discharge  relation  fairly  permanent;  affected  by  ice  December 
29  to  January  5,  January  18-24,  January  30  to  February  2.  Bating  curve  well 
defined  between  0  and  2,000  second-feet.  Gage  read  to  hundredths  once  daily. 
Daily  discharge  ascolained  by  applying  daily  gage  height  to  rating  table. 
Records  good. 

DitduBrge  meamrementt  of  Humboldt  River  at  PaliMode,  Neo.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by— 

&t. 

Di»- 
diargei 

Date. 

Hade  by— 

^. 

Dis- 
charge. 

Not.  1^ 

A.  B.  Pnrtoii.    ,. 

feet. 
1.33 

H.71 
Z62 
2.72 

ate.-/l. 
37.3 
80 

an 

316 

Mar.  22 
May   13 
June    6 
Aug.  14 

T-.  W.  IfNTdn 

Ftd. 

6.21 
3.74 
3.02 
1.22 

Stc.-fL 

1,580 

713 

lao.     8 

T*.  W.  Jordan 

do. 

do 

do 

Mar.    9 

10 

do 

do 

413 
32.3 

•  Point  ol  laro  flow  determinad  at  gage  height  0.4± .2. 


>  SUght  aSect  from  ice. 


Daily  diieharge,  in  tecond-fcet,  of  Humboldt  River  at  Pali»ade,  Nev.,foT  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Dee. 

Jan. 

Feb. 

Mar.  1  Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

19 
31 
21 
31 
17 

20 
20 
17 

17 
18 

18 
18 
18 
18 
31 

21 
28 
29 
39 
30 

30 
30 
32 
32 
33 

33 
33 

35 
35 
35 
35 

36 
36 
36 
38 
38 

38 
38 

30 
39 
41 

41 
42 
42 
41 
39 

39 
38 
41 
41 
41 

42 
44 
49 
S3 
57 

62 
66 
66 
71 
76 

81 
84 
88 
89 
88 

88 

86 
86 
86 
86 

86 
86 
86 
104 
96 
84 
70 
62 
62 
62 

64 
09 
74 
79 
96 

95 
92 
86 

275 
258 
242 
227 
342 

275 
275 
275 
275 
341 

390 
440 
475 
553 
595 

639 

639 

835 

1,150 

1,4«0 

1,780 
1,780 
1,640 
1,640 
1,640 

1,640 
1,640 
1,570 
1,570 
1,360 
1,360 

1,300 
1,430 
1,360 
1,360 
1,300 

1,360 
1,360 
1,360 
1,360 
1,360 

1,360 
1,430 
1,360 
1,360 
1,360 
1,360 
1,360 
1,360 
1,360 
1,300 

1,240 
1,240 
1,180 
1,120 
1,060 

1,000 

1,000 

1,000 

945 

945 

889 

889 
888 
835 
888 

888 
888 

835 
783 
733 

733 
733 
685 
685 
685 

685 
639 
638 
585 
585 

595 
513 
475 
475 
513 

513 
475 
513 
513 
553 
585 

553 

513 
475 
440 
407 

407 
374 
374 
380 
47S 

513 
553 
553 
553 

586 

630 
639 
685 
685 
685 

685 
685 
639 
638 
595 

553 
513 
613 
475 
440 

407 
407 
380 
374 
374 

341 
324 
308 

308 
292 

rs 

258 
242 
312 
313 
185 
173 
161 
ISO 
140 

140 
130 
121 

118 
HI 

101 
85 
86 
81 
76 
71 

66 
60 
53 
48 
44 

42 
41 
39 
38 
36 

3S 
33 
32 
30 
29 

28 
36 

at 

35 
35 

3E 
23 
23 
33 
22 

23 
23 
31 
3S 
25 
35 

23 

3 

23 

3 

84 
64 
77 
81 
81 

74 
79 
89 
84 
76 

09 
55 



■"ii" 

81 
81 
74 
71 

84 
86 
92 

95 
98 
96 
101 
118 

107 
98 
92 
96 

107 

131 
140 
140 
ISO 

161 

161 
173 
185 
198 
212 

227 
227 
242 
275 

33 

4 

23 

{ 

.32 

6 

23 

7 

23 

8 

21 

9 

-31 

10 

31 

11 

31 

12 

25 

13 

28 

14 

28 

15 

28 

W '. 

36 

17 

X 

18 

as 

19 

36 

20 

25 

21 

36 

22 

36 

23 

28 

24 

29 

25 

38 

X 

3S 

27 

36 

28 

36 

29 

35 

30 

as 

81 

1 

' 

Note, 
Jan.  24 


t.—Dladiarge  estimated,  on  account  of  ice,  Dee.  29  to  Jan.  5, 80  seoond-feet:  Jan.  18-2S.  SOaaoaaUMt; 
1, 70  second-ltet;  Jan.  30  to  Feb.  3, 76  seoond-feet.  Discharge  Interpolated  Mar.  19  and  30. 
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MonOdy  dixharge  of  Humboldt  River  al  Palimde,  Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Uonth. 


Discharge  in  aecond-taet. 


Maximuixi.   M'f«<TniiTn       Heui. 


Ruo-off 

(total  in 

scie-iMt). 


October....... 

Novembw 

December. 

January 

Febraarr 

Mardi 

ApiU 

May 

June 

July 

August 

September — 

Tbeyear 


35 

78 
104 

89 
275 
1,780 
1,430 
889 
635 
407 

66 

29 


227 
945 

475 

874 

71 

21 

21 


25.3 
45.7 
82.5 
71.3 

139 

886 
1,260 

675 

542 

215 
32.6 
24.8 


1,560 

2,720 

6,070 

4,380 

8,000 

54,500 

75,000 

41,500 

32,300 

13,200 

2,000 

1,480 


1,780 


17 


242,000 


HimOLDT  BIVER  HZAH  GOLCOBDA,  BXV. 

Location, — In  sec.  21,  T.  36  N.,  R.  40  E.,  at  highway  bridge  about  \\  miles  northwest 
of  Golconda,  Humboldt  County,  and  about  12  miles  above  moutib  of  Little  Hum- 
boldt River. 

Drainaqb  ABBA. — 10,800  square  miles. 

Rbcobds  available.— October  24,  1894,  to  December  31,  1909;  September  8,  1910, 
to  September  30,  1916. 

6aob. — Chain  gage  on  downstream  side  of  bridge  near  right  bank,  installed  November 
5, 1910;  read  by  Florence  Bernard.  Several  gages  at  various  datums  and  at  vari- 
ous  sites  used  prior  to  this  date. 

Discharge  heasurehentb. — Made  from  highway  bridge  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  loose  sand ;  shifts  occasionally.  One  chan- 
nel at  all  stages. 

Extrbmbs  of  discharge. — ^Maximum  stage  recorded  during  year,  8.7  feet  at  2.40 
p.  m.  April  23  and  10  a.  m.  April  24  (discharge^  1,320  second-feet);  minimum 
stage,  1.8  feet  Octber  1-23  (discbarge,  0.4  second-foot). 

1900-1916:  Maximum  stage  recorded,  16.6  feet  April  3,  5,  6,  8,  10,  13,  15,  17, 
20,  22,  24,  27,  29,  and  May  1,  1907  (discharge,  3,160  second-feet);  minimum  stage, 
2.7  feet  January  2,  4,  6,  9, 10, 11,  and  17, 1906  (discharge,  zero). 

Icb. — Stage-dischaige  relation  not  seriously  affected  by  ice. 

Diversions. — Considerable  water  is  diverted  above  the  station. 

Regulation. — Low  water  flow  regulated  by  following  diversion  dams,  which  provide 
practically  no  storage:  Bernard's  dam,  rock  and  brush,  half  a  mile  above  gage; 
Anderson's  dam,  rock  and  brush,  1)  miles  above;  Taylor  and  Sheehan  dam,  con- 
crete spillway  with  flashboards,  small  power  plant  which  develops  power  for  pump- 
ing into  high-line  canal ;  Pinson's  dam,  rock  and  brush,  about  5  miles  above  gage. 

AccuRAi^r. — Stage-discharge  relation  not  permanent;  affected  by  ice.  Rating  curves 
fairly  well  defined  for  ranges  of  stage  used.  Chain  gage  read  once  each  day  to 
hundredths.  Daily  discharge  ascertained  by  applying  daily  gage  heigiit  to 
rating  tables,  except  November  17-30  and  May  24  to  June  8,  when  shifting-control 
method  was  used,  and  for  periods  when  stage-discharge  relation  was  affected  by 
ice,  as  given  in  footnote  to  daily  discharge  table. 
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Discharge  meaiurementt  of  Jlumboldt  River  near  GoUxmda,  Kev.,  during  the  year  ending 

Sept.  SO,  1916. 


Dat«. 

Made  by- 

r.ace 
height. 

charge. 

Date. 

Uade  by- 

Osfn 
beigbt. 

Dis- 
cbarge. 

Not.  16o 

Feet. 
l.W 

»2.70 
4.80 
6.61 

aee.-fl. 
1.2 
83.2 
298 
667 

Hay  11 
1  June  13 
;  Aug.  21 

1 

L.  W.Jordan 

Feet: 
6.56 
3.20 
2.M 

""J- 

Jan.     9 
Mar.  10 

20 

L.W.Jordaa 

do 

do 

do 

66 
20.  S 

a  Foiiit  of  zero  flow  determined  at  i^^e  height  1.6^0.1. 
5  Shore  ice  at  gage;  control  partly  open. 

Daily  discharge,  in  tecond-feet,  of  Humboldt  River  near  Golconda,  Kev.,  far  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.4 

0.7 

.7 
1.5 
2 
3 

4 

5 

I 
B 
10 

13 
14 
21 
23 
2S 

32 
32 
32 
33 
33 

33 
33 
29 
29 
29 

39 
29 
29 
39 
39 

29 
28 

27 
36 
26 

38 
28 
20 
26 
26 

24 
25 
36 
20 
33 

36 
45 
40 
33 

"'iH' 

130 
122 
142 
152 
163 

174 
196 
198 
198 
324 

283 
238 
211 
211 

ail 

211 
318 
224 
224 

231 
238 
252 
252 
252 

252 
267 
283 
2S3 
383 

3S3 

935 
995 
1,030 
1,090 
1,130 
1,150 
1,220 
1,250 
1,260 
1,250 
1.280 

1,220 

1,150 

1,120 

1,060 

1,03). 

1,030 

996 

9(36 

935 

905 

624 

624 

624 

5(7 

476 

391 
391 
432 
476 
476 

470 
476 
523 
450 
383 

341 
320 
316 
313 
277 
238 

.    227 
211 
208 
168 
134 

lU 
95 
84 

74 
74 

74 
"4 
70 
70 
07 

67 
47 
47 
35 
25 

25 
21 
21 
21 
17 

17 
13 
13 
9 
9 

9 
9 
9 
« 
13 

13 
13 
13 
9 
13 

17 
S3 
53 
60 
00 

60 
60 
60 
74 
74 

74 
74 

74 
87 
67 

67 
74 
74 
71 
S3 
53 

S3 
53 
53 
53 
S3 

74 
74 
74 

74 
74 

74 
74 
41 
35 
25 

25 
21 
21 
17 
21 

21 
21 

25 
35 
2S 

25 
25 
25 
25 
25 
25 

23 

2    . 

25 

3 

2S 

4 

2S 

{ 

25 

6 

3« 

7 

2S 

8 

25 

0 

25 

10 

21 

11 

21 

12 

283  '  1.280 

17 

13 

283 
275 
267 

252 
353 
353 
391 
678 

678 
678 
678 
678 
733 

789 
789 
847 
876 
876 
905 

i,3sa 

1,280 
1,280 

1,280 
1,280 
1,280 
1,280 
1,280 

1,280 
1,380 
1,320 
1,320 
1,280 

1,280 
1,280 
1,250 
1,250 
1,220 

17 

14 

17 

15 

17 

10 

17 

17 

13 

18 

13 

19 

13 

13 

13 

IS 

20 

21 -.     . 

23 

23 

21 

5 

35 

26 

6 

27 

0 

28 

« 

39 

30 

6 

31 

Note. — Mean  discbarge  estimated  on  ocoount  of  ice  as  loUoira:  Dec.  20-31  and  Jan.  10-22,  25  seoond-(c«t; 
an.  23-31, 35 second-feet;  Feb.  1-9,  lOOsccond-fcet. 

Monthly  discharge  of  Humboldt  River  near  Ctokonda,  Nev.,for  the  year  ending  Sept.  SO, 

1916. 


Uonth. 


October 

November. 
Decomba.. 

January 

February.. 

March 

April 

May 

June 

July 

August 

September. 


The  year. 


Discharge  in  seccnd-foet. 


Maximum.  Minimum.     Mean. 


0.7 
29 
32 


905 

1,320 
1,220 
227 
74 
74 
25 


1,320 


a4 

.7 


231 

935 

258 

9 

9 

17 


0.477 
5.29 

as.1 

30.0 

ie« 

462 
,230 
633 

71.1 

46.3 

40.  S 

16.2 


226 


Run-off 

(total  in 
acre-feet). 


2B.3 

315 

1,730 

1,840 

9,430 

38.400 

73.300 

38,«0O 

4,230 

2,»M 

2, 490 

964 


164.000 
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HtnCBOUDT  BIVES  ITEAB  OBEAITA.  NEV. 

Location. — In  sec.  35,  T.  29  N.,  R.  32  E.,  2  miles  above  highway  bridge  near  J.  J. 
McCarthy's  ranch  and  2  miles  southwest  of  Oreana,  Humboldt  County  (railroad 
station  called  Nenzel). 
Drainage  ahea. — ^About  13,800  square  miles  (measured  on  map  issued  by  General 

Land  OflSce). 
Records  available.— January  27,  1896,  to  December  31,  1909;  September  7,  1910, 

to  September  30,  1916. 
Gage. — Friez  water-stage  recorder  on  right  bank  February  24  to  August  22,  1914,  and 
October  4,  1914,  to  September  30,  1916;  inspected  by  Nora  McCarthy.  Original 
gage,  vertical  staff  nailed  to  the  right  abutment  of  the  old  highway  bridge,  was 
installed  January  27, 1896,  and  was  washed  out  May  26, 1897.  A  temporary  gage 
was  used  until  September  7,  1897;  September  8  a  new  inclined  staff  gage  was  in- 
stalled on  the  left  bank  about  1}  miles  above  tlie  old  bridge  and  opposite  the  rail- 
road section  house.  This  gage  was  washed  out  in  1902.  A  vertical  staff  gage 
fastened  to  piling  of  old  Lovelocks  Valley  dam,  at  the  same  datum  and  presumably 
at  the  same  site  as  the  inclined  gage,  was  read  from  November  29, 1902,  until  De- 
cember 31, 1909,  when  station  was  discontinued.  The  datum  was  lowered  2.0  feet 
October  1, 1904.  Station  was  reestablished  September  7, 1910,  a  temporary  gage, 
at  a  new  datum,  ISO  feet  above  the  bridge,  being  used  until  NovembV  9, 1910; 
then  a  permanent  vertical  staff  gage  was  installed  at  the  highway  bridge,  which 
was  read  November  9,  1910,  to  February  23,  1914,  and  August  23  to  October  3, 
1914. 
Discharge  mbasureubnts. — Made  from  cable  20  feet  below  gage  or  by  wading. 
Channel  and  control. — Bed  composed  of  sand;  principal  control  not  well  defined, 
but  is  probably  about  half  a  mUe  below  gage,  where  bed  is  composed  of  firm  clay; 
fairly  permanent;  low-water  control  is  about  50  feet  below  gage.  Right  bank  high 
and  comparatively  clean;  left  bank  not  likely  to  overflow,  but  subject  to  caving. 
Point  of  zero  flow  about  at  gage  height  0.3  foot. 
Extremes  op  discharob. — Maximum  stage  during  year  from  water-stage  recorder, 
4.44  feet  at  2  p.  m  May  2  (discharge,  793  second-feet;  minimum  stage  from  water- 
stage  recorder,  0.50  foot  on  October  2  (discharge,  2.6  second-feet). 

1896-1916:  Maximum  stage  recorded,  12.0  feet  May  12,  1897  (discharge,  3,050 
second-feet);  minimum  stage,  river  dry  in  June  and  July,  1905,  and  in  August 
and  September,  1915. 
Ice. — Stage-discharge  relation  seriously  affected  by  ice. 
Diversions. — Station  is  above  all  diversions  for  the  Lovelocks  district,  but  consid- 

erable  water  is  diverted  above  the  station  for  direct  irrigation  and  storage. 
Regulation. — Flow  is  affected  by  water  stored  and  released  by  the  Humboldt-Love- 
locks  Irrigation,  Light  &  Power  Co.,  at  its  reservoirs  a  few  miles  up  the  river,  near 
Humboldt. 
Accuracy. — Stage-discharge  relation  fairly  permanent  at  higher  stages,  but  not  at  ex- 
tremely low  stages,  when  stream  flows  through  winding  channel  in  shiftiiig  sand 
bed  of  river;  affected  by  ice  December  16  to  February  20.  Rating  curve  used 
October  29  to  August  16  well  defined  between  10  and  800  second-feet;  curves  used 
October  1-19  and  August  20  to  September  30,  not  well  defined.  Operation  of 
water-stage  recorder  satisfactory.  Daily  discharge  ascertained  by  applying  to  rat- 
ing table  mean  daily  gage  height  determined  by  inspecting  recorder  graph,  except 
for  periods  during  which  stage-discharge  relation  was  affected  by  ice  or  by  shifting 
control;  ascertained  by  shifting-control  method  October  20-28,  and  August  17-19; 
interpolated  on  days  for  which  gage  record  is  missing.  Records  obtained  by  use  of 
rating  tables  good;  others  fair. 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Ditcharge  meaturemenU  of  Humboldt  River  near  Oreana,  Nev.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  bjr- 

he^t. 

Dl8- 

cbarge. 

Date. 

Hade  by— 

hei^t. 

Dis- 
charge 

Nov.  16 

A.  B,  Purton 

Ful. 
0.93 
1.18 
1.46 

13.8 
24.7 
82 

ICay  10 
June  12 
Aug.  21 

\t.  W.  Jordan 

Feel. 
3.74 
1.71 
0.9B 

See.-IL 

an 

Declta 

L.W.Jordan 

do 

do 

132 

Ian.  IS » 
Uar.  20 

do 

do 

20.3 

a  Complete  Ice  cover,  0.10  toot  thick;  mush  ice  underneath. 
b  Ck>mplete  Ice  cover  0.80  foot  thick;  mnsh  ice  underneath. 

Daily  discharge,  in  tecond-feet,  of  Humboldt  River  near  Oreana,  Nev.,/or  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.0 
2.6 
3.6 
4.0 
4.3 

4.0 
4.3 
4.6 
S.8 
7.4 

7.8 
7.8 
8.6 
9.4 
0.4 

9.4 
9.4 
9.8 
9.8 
9.8 

9.4 
9.0 
9.4 
9.4 
9.8 

9.8 
10 
10 
11 
11 
11 

11 
12 
12 
12 
12 

12 
12 
12 
12 
14 

14 
16 
17 
19 
28 

23 
18 
19 
22 
21 

21 
22 
21 
22 
21 

20 
22 
22 
24 
24 

23 
26 
24 
25 
26 

26 
26 

28 
27 
28 

27 
26 
26 
30 
28 

119 
123 
US 
102 
85 

71 
62 

67 
62 
47 

44 

41 
79 
171 
114 

87 
80 
79 
80 
121 

281 
321 
333 

358 
383 

340 
306 
288 
2?3 
266 
364 

277 
284 
323 

see 

396 

400 
459 

550 
583 
607 

645 
661 
677 
091 
702 

712 
726 
734 
746 
760 

768 
737 
762 
765 
762 

740 
734 
712 
677 
683 

760 
788 
776 
740 
691 

672 
650 
628 
615 
599 

556 

456 

459 
464 
438 

436 
436 

428 
408 
438 

430 
413 
359 
318 
370 

210 
312 
264 
458 
441 
398 

335 
293 
208 
230 
304 

180 
182 
203 
186 
159 

144 
130 
121 
148 
174 

169 
157 
150 
146 
148 

148 
110 
90 
80 
76 

72 
68 
68 
65 
64 

62 
50 
57 
U 
52 

70 
115 

121 
123 
US 

146 
156 
169 

176 
173 

177 
182 
186 
191 
195 

200 

204 
313 
313 
194 

180 
176 
174 
174 
116 
196 

196 
194 
154 
100 
83 

74 
71 
68 
65 
87 

87 
83 
80 
78 
76 

73 
54 

32 
28 
21 

20 
30 
19 
18 
19 

19 
18 
18 
18 
18 
18 

X 

2 

23 

3 

n 

4 

20 

«...........*...;:;:;: 

19 

6 

19 

7 

20 

8 

20 

9 

20 

10 

18 

11 

17 

12 

16 

13 

14 

14 

14 

15 

12 

16 

12 

17  

12 

18             

12 

19 

12 

20 

14 

21 '. 

134 
128 
123 

123 
124 

137 
130 
128 
124 

U 

22 

18 

23 

18 

34 

17 

25 

17 

36 

17 

27 

16 

28 

16 

39 

16 

30                  

17 

31 



Note.— Mean  discharge  estimated  on  account  of  ice  as  follows:  Dec.  16-31,  12  second-foet;  Jan.  1-31, 17 
second-feet;  Feb.  1-20,  86  second-feet.    Discharge  interpolated  July  16-21  and  Aug.  13-14, 
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■MonAly  dittXargt  of  Humboldt  River  near  Oreana,  Nev.,  for  year  ending  Sept.  SO,  1916. 


Hooth. 


Discharge  In  sacand-feet. 


Maxizaum-   MInimT'm ,      Mean. 


Run-off 
(total  In 
acre-foot). 


October 

Noiember. 
December.. 

Jamnty 

Febmaiy.. 

Uardi 

April 

M»y 

June 

Jnly 

Aagnst 

Se^mber. 


2.6 
11 


137 
383 

7«8 
7f8 
335 
213 
198 
23 


41 
377 
310 
04 
52 
18 
12 


7.80 
17.0 
18.9 
17.0 
98.0 

IW 

023 

491 

153 

153 
01.  S 
10.8 


The  year. 


788 


2.0 


151 


485 

1,070 

1,180 

1,060 

5,040 

in,  200 

37,000 

30,200 

9,100 

9,3S0 

3,780 

1,000 


110,000 


HDIIBOI.DT  BlVZa  BXAK  I.OVXLOCXS,  ITSV. 

Location.— In  NW.  J  sec.  11,  T.  25  N.,  R.  31  E.,  1,500  feet  below  dam  and  reservoir 
on  Big  5  nuich,  lowest  diversion  for  irrigation  on  Humboldt  River,  and  9  miles 
south  of  Lovelocks,  Humboldt  County. 

Drainaob  asba. — 14,200  square  miles. 

Records  availabls. — February  7,  1912,  to  September  30, 1916. 

Gaob. — Lietz  water-stage  recorder  on  left  bank  on  the  opposite  side  of  the  river  and 
a  few  feet  downstream  from  inclined  gage  to  which  it  is  referred;  inspected  by 
V.  A.  Weatfall.  Original  incUned  staff  gage  on  right  bank  was  read  February  7 
to  June  17,  1912,  when  Lietz  gage  was  installed  a  few  feet  below  it;  Lietz  gage 
washed  out  June  18,  1914,  and  was  replaced  on  left  bank  June  26,  1914. 

DiscHARGB  M BASUREUBNTB. — Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Bed  is  composed  of  firm  clay.  Control  fairly  permanent. 
One  channel  at  all  stages.  Stage  of  zero  flow,  determined  by  measurement  June 
11,  1916,  gage  height  -0.5-1-0.1  foot. 

Extrekes  of  discharge. — Maximum  stage  for  year,  from  water-stage  recorder,  1.29 
feet  at  2  p.  m.  March  17  (discharge,  257  second-feet);  minimum  stage,  channel 
dry  May  to  September. 

1912-1916:  Maximum  stage  recorded,  5.15  feet  May  4,  1914  (discharge,  1,450 
second-feet);  minimum  stage  (channel  dry  during  April,  May,  and  June,  1913, 
and  May  to  September,  1916). 

IcB. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — Below  all  irrigation  diversions. 

Regulation. — Flow  affected  by  irrigation  diversions  and  storage. 

Accuracy. — Stage-discharge  relation  fairly  permanent  except  at  extreme  low  water; 
not  affected  by  ice.  Rating  curve  for  1915  fairly  well  defined  between  0  and  250 
second-feet  was  used,  as  no  measurements  were  made  during  period  of  flow  in 
1916.  Operation  of  water-stage  recorder  satisfactory  except  for  breaks  in  record 
as  diown  in  footnote  to  daUy-dischaige  table.  Daily  dischatge  determined  by 
applying  to  rating  table  mean  daily  gage  bei^t  obtained  by  inspecting  recorder 
graph.    Records  fair  for  period  of  flow  during  February  and  March. 

The  following  discharge  measurement  was  made  by  A.  B.  Purton : 
November  17, 1915:    Gage  height,  -0.01  foot;  discharge  (estimated),  0.10  second- 
feet. 

94027'— 19— W8P  440 16 
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Dailif  discharge,  in  second-feet,  of  Humboldt  River  near  Lovelodks,  Nev.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Nov. 


Dec. 


Jan, 


Feb. 


Mar. 


Apr. 


1 
2 
3 
4 

5 

8 
7 
8 
« 
10 

n 

12 
13. 
14. 
IS 

16 

17. 
18, 
19 
20 

21 

22 
23. 
24 
23. 

26. 
27 
2S. 
29. 
30 
31. 


0.4 
.5 
.1 
.1 
.1 

.1 

.1 
.1 
.1 
.2 

.2 
.2 
.2 

.2 
.2 

.2 
.1 
.1 
.1 
.1 

.1 
.1 

.1 
.1 


41 

41 
48 
M 

92 
114 
108 
109 
109 

146 
167 


25 

ao 

16 
13 
13 

13 
119 
.6 
.4 
.4 

.4 
.4 

.4 

.2 
.1 

.1 
.1 
.1 
.1 
.1 
.1 


Note.— Mean  disobarge  interpolated  on  account  of  breaks  in  tecordintc^aff*  teeord  as  (allows:  Feb.  1-4, 
24  second-feet:  Feb.  6-II,  44  second-feet;  Feb.  23-25,  112  second-feet;  Mar.  7-10,  18  second-(^t.  Htver  fu 
iry  on  June  11,  water  standing  in  pools,  and  bas  been  assumed  so  from  May  1  to  Sept.  3a 

Monthly  discharge  of  Humboldt  River  near  Lovelocks,  Nev.,f6r  the  year  ending  Sept.  30, 

1916. 


UonUi. 

Discharge  in  second-feet. 

BoimS 

Ma.ximum. 

Uliilmum. 

Mean. 

October 

0.5 
■  1 
.4 
.2 
167 
119 
.1 

0 

0 

0 

0 

0 

0.1 
.1 
.1 
.1 

01145 
.100 
.16.S 
.132 
6S.6 
10.9 
.100 

0 

0 

0 

0 

0 

( 

1 

December 

10 

) 

February 

3,831 
6(0 

MarcJi.. 

.1 
.1 

0 
0 

0 
0 
0 

April 

( 

i&y ;;::;;; 

0 

0 

July 

0 

SeirtemtMBr 

0 

The  ye«r 

1«7 

0 

«.2S 

4,  HO 
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BTAXB  OBEZK  KSAK  OEZTH,  KZV. 

Location.— In  NE.  i  sec.  12,  T.  36  N.,  R.  59  E.,  at  highway  bridge,  2  miles  above 
mouth  and  about  3  miles  southeast  of  Deeth,  Elko  County;  below  all  laige  triba> 
tariee  except  Boulder  Creek. 

Drainage  area. — Not  meaanred. 

Becords  available. — June  4, 1913.  to  September  30,  1916. 

Oaob. — Vertical  staff  nailed  to  upstream  pile  oi  bridge  bent  near  right  bttak;  read 
by  6.  E.  Weathers.    Datum  of  gage  raised  1.00  foot  August  23,  1916. 

DiscHAsoE  MEAauREHENTS. — ^Made  by  wading. 

Channel  and  control. — Bed  composed  of  small  gravel.  Contrcrf  ia  gravel  bar; 
shiftB  occasionally.  One  channel  except  at  extremely  high  stages,  when  part 
of  the  flow  passes  under  an  auxiliary  bridge. 

Extreicxs  or  DiscHAROB. — Maximum  stage  recorded  during  year,  4.06  feet  June 
17  and  18  (discharge,  126  secoad-feet);  minimum  stage,  1.42  feet  August  23  to 
September  1  and  September  6  (discharge,  1.3  second-feet). 

1913-1916:  Maximum  stage  recorded,  5.6  feet  June  4,  1914  (discharge,  372 
secoad-feet);  minimiim  stage,  1.42  feet  August  23  to  September  1  and  September 
6,  1916  (dischaigB,  1.3  second-feet). 

lex.— Stage-discharge  relation  slightly  affected  by  ice. 

Dr7BBaioNS.^Stati»n  is  below  practically  all  diveraioaB  from  Starr  Creek. 

REOUI.ATIOV. — Some  variation  in  daily  flow  at  times  caused  by  diversions  for  irri- 
gation. 

AccuKACT. — Stage-discharge  relation  permanent;  affected  by  ice  November  14, 
]>ecember  29  t»  January  10^  and  January  14  to  February  6.  Rating  curve  well 
defined  between  0  and  150  Becc»d-feet.  Gage  read  to  quarter-tenths  three  or 
four  times  a  week.  Daily  dischaige  determined  by  applying  daily  gage  height 
to  rating  table  and  by  interpolation  for  days  when  gage  was  not  read,  except 
during  period  affected  by  ice,  when  it  was  estimated  from  observer's  notes, 
weather  records,  and  two  discharge  measurements.    Records  fair. 

DiidMrge  mtamarmenU  of  Starr  Creek  near  Deeth,  Nev.,  during  the  year  endiTig  Sept.  SO, 

1916. 


Pate. 

Hade  by- 

Oam 
height. 

Dis- 
diarge. 

Date. 

Uadaby- 

he'i^t. 

Dis- 
charge. 

Jm.     So 
May    1 

A    B  Parton 

Fett. 
3.7fi 
3181 
3.87 

Sec-fl.^ 
l&S 

Aiie.33 

L.W.  Jordan 

Fen. 

3.93 

'•3.43 

*1it 

Tj,  W.  Jordfto 

<1». 

l.S 

.....*) 

a  Frosea  ovar  ftt  gage;  coatrol  about  haU  opao.      ^  OAgshciglUrelerTed  toiiiaw(Utum»L42feet. 
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StJRFACE   WATER  SUPPLY,   1»16,   PAKT  X. 


Daily  discharge,  in  second-feel,  of  Starr  Creek  near  Deelh,  Nev.,/or  the  year  ending  Sept. 

M,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Ian. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

1- 

1       

4.8 

4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 

4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
9.1 
8.2 

7.4 
7.4 
7.4 
7.4 

7.4 

7.4 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 

11 
to 

10 
10 
10 

10 

11 

12 
14 
34 

42 

SO 
50 

ao 

46 

48 
46 
48 
SO 
52 

55 
60 
S3 
46 
43 

40 
38 
36 
34 
34 
34 

34 
32 
30 
30 
30 

32 
31 
30 
26 
26 

28 
30 
30 
30 
30 

30 
30 
30 
30 
38 

26 
26 
20 
26 
24 

23 
23 
23 
23 
20 

16 
15 
14 
16 
17 

17 
17 
17 
17 
17 

16 
14 
14 
14 
14 

14 
12 
12 
12 
12 

12 
12 
12 
20 
80 

S3 
26 
23 
18 
14 
14 

16 
17 
17 
17 
18 

20 
34 
55 
70 
85 

85 
90 
96 
102 
106 

117 
126 
126 
120 
114 

74 

69 
64 
60 
60 

58 
55 
55 
55 
55 

55 
60 
60 
SS 
50 

46 
44 
42 
42 

39 

36 
34 
30 
26 
22 

18 
14 
14 
14 
13 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
7.8 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 

4.8 
4.8 
4.8 

4.8 

4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1        11 

a 

>-< 

3       

8.0 
8.0 
8.0 

1.7 

4 

1.6 

6    

1.4 

8 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
7.7 
7.4 

7.4 
7.4 
7.4 
7.4 

7.7 

8.0 
9.0 

8 

6.4 
6.4 
6.4 

'.'..'.v.. 

s' 

9 
10 
11 

12 
11 
10 
10 
10 

10 
10 
10 
10 
10 

16 
23 
22 
20 
17 

14 
14 
13 
12 

I.I 

7 

4.8 

8    

4.1 

9 

4.1 

10 

4.S 

11 

4.8 

12              .  . 

4.8 

13 

4.8 

14 

4.8 

IS 

4.8 

16 

4.S 

17 

4.8 

18 

4.8 

19 

4.8 

ao 

4.8 

21 

4.8 

22 

4.8 

23 

10. 0       

4.8 

24 

8.0 
8.0 

8.0 
8.0 
8.0 

4.8 

25 

4.8 

26 

4.8 

27 

4.8 

28 

4.8 

2l» 

4  8 

30 

4.8 

31 

Note.— Mean  discharge  estimated,  on  account  of  Ice,  as  follows:  Dec.  29  to  Jan.  5,  Ssecond-feet;  Jan.  7- 
10,  7te;ond-foet;  Jan.  14-31,  5  second-Icet;  Feb.  1-6,  6  second-(eet. 

Monthly  discharge  of  Starr  Creek  near  Deeth,  Nev.,  for  the  year  ending  Sept.  SO,  1916, 


Month. 

Discharge  In  second-(ii>et. 

Run.o)I 

(lotaiin 

acre-fMt). 

Maximum. 

Minimum. 

Mean. 

Ortol)Cr 

6.4 
9.1 
10 

4.8 
6.4 
7.4 

S.63 
7.23 
7.98 
5.9» 
11.3 
35.0 
27.9 
18.7 
67.9 
27.2 
3.09 
4.09 

346 
430 

November 

December 

491 

3«: 

«S0 
2,190 
1,660 
1,150 
4,040 
1,€T» 
1« 
243 

23 
60 
34 

80 
126 

4.S 
4.S 

March 

10 

20 

12 

16 
7.8 
1.3 
1.3 

April 

May 

June .".... 

July 

August 

126 

1.3 

IS.  5 

13,400 
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KAHTB  KIVZS  NEAB  DXETH,  HXV. 

Location.— In  NW.  {  sec.  31,  T.  40  N.,  R.  60  E.,  at  bridge  300  feet  east  of  Mala  Vista 
ranch  house  of  Nevada  Luid  &  Livestock  Oo.,  and  20  miles  north  of  Deeth,  Elko 
County. 

Drain AOB  area. — 355  square  miles  (measured  on  map  of  Nevada  issued  by  General 
Land  Office,  edition  of  1908). 

Records  available. — November  24,  1902,  to  July  14,  1903;  January  17,  1912,  to 
September  30,  19X6. 

Gaob. — Chain  gage  on  upstream  side  of  bridge;  read  by  Jess  Larson.  Original  stafi 
gage  at  same  bridge,  but  with  different  datum,  read  November  24,  1902,  to  July 
14,  1903. 

Discharge  measurements. — Made  from  bridge  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  loose  sand;  banks  below  gage 
subject  to  caving;  control  slightly  shifting.    One  channel  at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.0  feet  April 
13-15  (discharge,  381  second-feet);  minimum  stage,  2.24  feet  September  26-30 
(discharge  1.4  second-feet). 

1902-03,  1912-1916:  Maximum  stage  recorded,  6.3  feet  May  19  and  June  3-7, 
1912  (discharge,  439  second-feet);  minimum  stage,  2.24  feet  September  26-30, 
1916  (discharge,  1.4  second-feet). 

Ice. — Stage-dischaige  relation  affected  by  ice. 

Diversions. — Station  is  below  all  diversions  except  one  small  ditch  on  the  Mala 
Vista  ranch  and  the  Cross  ranch  diversions  about  14  miles  below. 

Regulation. — During  low  water  periods  flow  is  affected  by  diversion  dams  above. 

AccvRACT. — Stage-discharge  relation  changed  slightly  during  winter;  affected  by  ice 
December  16  to  February  17  and  February  27  to  March  11.  Rating  curve  used 
October  1  to  December  15  well  defined  for  range  of  stage  during  period;  that  used 
February  18  to  September  30  well  defined  below  250  second-feet  and  poorly 
defined  above.  Gage  read  to  even-numbered  hundredths  once  daily.  Daily 
discharge  determined  by  applying  daily  gage  height  to  rating  tables.  Records 
good  except  for  high  stages  for  which  the  rating  curve  is  poorly  defined. 

Discharge  measurements  of  Marys  River  near  Deeth,  Nev.,  during  the  year  ending  Sept. 

SO.  1916. 


Date. 

Made  by- 

height. 

Dis- 

DaU. 

Made  by- 

&u 

DIs- 
chargei 

Nov.  13a 

Feel. 
2.46 
3.40 
4.82 

12.0 
217 

June  U 
Aug.  23 

Feel. 
4.30 
2.34 

Sec.-ft. 
152 

Jan.     S» 

h.  W.  Jordaa 

do. 

2.9 

May     3 

dOw 

a  Shore  Ice. 


t  Frozen  over;  water  0.2  feet  deep  on  top  of  ice. 
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SUBFACE  WATER  SUPPLY,  1916,  PART  X. 


Daily  dUcharge,  in  second-feet,  of  Marys  River  near  Deeth,  Nev.,  for  the  year  ending 

Sept.  30,  1916. 


■v.: 

Oct. 

Nov. 

Dec. 

Feb. 

Mar. 

Apr. 

M»T. 

June. 

July. 

Aug. 

S«pt. 

1.5 

1,5 
1.5 
15 
l.i 

1.5 
1.5 
1.5 
1.5 
3 

I 
5 
5 

S 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 

n 
10 
10 

9.8 

».8 
10 
10 
10 
U 

12 
12 
12 
13 
13 

13 
13 
14 
U 
14 

It 

15 
16 
15 
15 

15 
15 
15 
15 
15 

15 
IS 
16 
16 
16 

189 
241 
354 
254 

267 

287 
267 
267 
2S1 
295 

309 
333 
381 
381 
381 

337 
309 
309 
309 
295 

254 
241 
228 
228 
241 

254 
254 
254 
254 
254 

236 
217 
233 
350 
287 

2S1 
309 
309 
309 

309 

281 
387 
267 
189 
16S 

131 
131 
131 
131 
131 

131 
131 
142 
143 
131 

131 
111 
111 
111 
HI 
111 

Ill 
111 
lit 
111 
121 

131 
142 
1S3 
177 

189 

202 
202 
177 
185 
165 

165 
165 
165 
153 
143 

131 

131 
121 
HI 
54 

52 
S3 
46 
46 
45 

43 
43 
41 
40 
39 

37 
36 
35 
34 
41 

41 
39 
38 
34 
33 

33 
33 
31 
30 
30 

29 
28 
27 
24 

22 

18 
16 
14 
11 
10 
8.8 

7.3 
7.3 
6.6 
6.6 
«.« 

5.9 
5.2 
5.2 
4.5 
4.5 

3.5 
3.5 
3.S 

3.5 
3 
3 
3 

3 

2.5 

S.S 

2.5 

3.5 

3 

2.S 

2.5 

2.5 

3                             .  ... 

2.S 

2.S 

2.S 

2.0 

7 

2.0 

2.0 

9 

3.0 

XO 

11 

3.0 

12]]!] 

SI 
72 
88 
101 

118 
135 
153 

171 
189 

202 
215 
215 
215 
202 

in 

I60 
189 
189 
180 
189 

2.0 

13 

?•<* 

u 

4.0 

15 

2.0 

16 

3.0 

1.8 

23 

24 
24 

25 
27 
29 
31 
33 

35 

1.8 

19               

1.8 

1.8 

21 

1.8 

l.S 

23 

1.9 

1.8 

25 

1.6 

26 

1.4 

27                 

1.4 

28 

1.4 

1.4 

1.4 

NOTE.— Mean  discharge  estimated  on  account  of  ice  as  follows:  Dec  16-31, 13  seoond-feet;  Jan.  1-31, 13 
■ecoad-feet:  Feb.  1-17, 1.1  second-feet,  27-29,  40  second-feet;  Mar.  1-11, 80  second-feet.  Discharge  interpo- 
lated Oct.  1-2,  Nov.  14,  21-23,  25,  27-28,  Dec.  1-2,  4,  6-7,  9, 11-13,  Mar.  13-14,  16-17,  19,  21,  May  1-4,  July 
4-8. 


Monthly  discharge  of  Marys  River  near  Deeth, 

Nev.,  for  the  year  ending  Sept. 

SO,  1916. 

Discharge  in  second-feet. 

Run-off 

(total  In 
acre-feel). 

Ma.ximum. 

Minimum. 

.Mean. 

8 
14 
10 

1.5 
9.8 

5.50 
11.4 
14.0 
12.0 
21.0 
122 
279 
190 
128 
30.3 
4.17 
1.91 

338 

678 

8A1 

738 

1,240 

7  500 

March                                                     

215 

381 

309 

202 
42 
7.3 
2.5 

189 

111 
45 
8.8 
2.5 
1.4 

16,600 
11  700 

May                                       .          

7,620 

July                                       

1   8G0 

25P 

114 

381 

1.4 

CS.2 

4a,  300 

LAMOILLE  CREEK  NEAK  LAMOILLE,  KEV. 

Location. — In  sec.  6,  T.  32  N.,  R.  58  E.,  about  50  feet  below  tailrace  of  Elko- Lamoille 

Power  Co. '8  plant,  50  feet  above  first  irrigation  diversion,  about  2  miles  above 

Lamoille  and  22  milee  southeast  of  Elko,  Elko  County. 
Drainage  area. — .\bout  14  square  miles  (measured  on  maps  issued  by  United 

States  Forest  Service). 
Records  available.— May  8,  1915,  to  September  30,  1916. 
Gaoe. — Vertical  staff  on  left  bank,  read  by  E.  Galloway. 

Discharge  measurements. — Made  from  cable,  footbridge  at  gage,  or  by  wading. 
Channel  and  control. — Bed    composed  of  gravel  and  large  boulders.    Control 

shifts  at  extremely  high  water.    One  channel  at  all  stages. 
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EzTRKiTES  OF  DiscHABOB. — 1915-16*.  MaTimupi  stage  recorded  during  jrear,  2.06 
foot  at  7  p.  m.  June  17,  1916  (discharge,  330  second-feet);  minimum  stage,  0.48 
loot  December  29,  1915,  and  January  20  and  21, 1916  (discharge,  2  second-feet). 

Ice. — Stage-diachaige  ration  not  seriously  affected  by  ice. 

DrrsRsioNs. — Above  ail  irrigation  diversions.  Water  is  diverted  for  Elko-Lamoille 
Power  Co.  plant,  but  returned  to  stream  about  50  feet  above  gage. 

REaTTLATioN. — A  daily  fluctuation  occniB  on  days  when  power  plant  is  not  in  continu- 
ous operation. 

AccuRACT. — Stage-dischaige  relation  changed  during  high  water  in  June :  not  seriously 
aSected  by  ice.  Rating  curves  well  defined  between  0  and  250  second-feet. 
Gage  read  to  hundredths  twice  daily.  On  days  when  power  plant  is  operated 
part  time  mean  gage  height  determined  by  weighting  readings.  Daily  discharge 
determined  by  applying  mean  daily  gage  height  to  rating  tables;  interpolated  for 
days  when  stage-dischaige  relation  was  affected  by  ice.  Shifting-control  method 
used  June  ^16.    Records  good . 

Discharge  mtatwrement*  of  LamoilU  Creek  near  Lamoille,  Nev.,  during  the  year  ending 

Stpl.  SO,  1916. 


Date. 

Ifadebr- 

beiSSL 

Dis- 
charge. 

Data. 

Madoby- 

Oagt 
height. 

Dto. 
diarge. 

Nov    10> 

A.  B.  Purton 

0.(3 

.66 

*«^7 
3.4 
21.3 

Apr.  18 
June  38 
Sept.    3 

T..  w.  Jordan 

Fttt. 

1.00 
1.93 
.SO 

atc-ft. 
34.3 

Jan      4^ 

I/,  W.  J^)"^*!! 

do 

do 

353 

Mar.  23 

do 

9.t 

>  Zato  How  Mtlmated  at  gaga  halgbt  0.3±  .1. 


h  Fnien  over  at  gaga;  riffle  open. 


Daibf  diMeharge,  in  $eccmd-/eel,  of  LamoilU  Creei  near  LamoilU,  Nev.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

2.9 
3.9 
2.9 
3.7 
3.5 

2.4 
2.2 
2.2 
3.3 
3.3 

2.3 
2.1 
2.2 
2.3 
ZS 

27 
2.9 
5.5 
3.5 
3.2 

6.5 
6.4 
5.5 
7.3 
5.5 

5.6 
3.5 
7.8 
5.5 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

C5 
3.5 
3.8 
4.3 
4.2 

4.» 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.5 

4.2 
4.5 
4.2 
4.3 
4.2 

4.2 
4.5 

5.5 
7.3 
6.8 

4.8 
3.5 
4.3 
3.5 
3.5 
3.5 

3.5 
2.9 
2.9 
3.5 
3.5 

3.5 
3.5 
3.5 
3.8 
3.5 

3.6 
3.8 
3.6 

3.3 
3.3 
3.3 
3.5 
S.6 

15 
3.5 
3.5 
3.5 
3.5 

3.2 
3.0 
2.9 
X5 

"Hi' 

2.9 
3.9 
X9 

2.5 
3.0 
3.5 
3.5 
3.5 

2.9 
2.7 
2.5 
2.3 
2.0 

2.0 
2.1 
2.2 
3.2 
2.2 

X2 
2.5 
X6 
2.8 
2.9 
2.9 

5.5 
5.5 
6.4 
6.4 
6.4 

9.1 
7.3 
6.4 
S.8 
8.2 

8.2 
8.2 

11 

11 

11 

12 
13 
15 
15 
19 

19 
10 
22 
30 
19 

19 
20 
30 
30 
30 
30 

20 
21 
20 
21 
31 

31 
30 
31 
31 
.      34 

27 
36 

36 
36 

SB 

30 
33 

34 
34 
33 

32 
34 
35 
44 
54 

67 

74 
81 
74 

74 
77 
95 
116 

ns 

146 
138 
146 
133 
135 

119 
108 
99 
90 
90 

95 
96 
97 
97 
88 

86 

81 
77 
77 
74 

72 

88 
70 
77 
81 
81 

79 
84 

95 
122 
US 

190 
208 
234 
334 
239 

324 
199 
318 
224 
234 

224 
299 
259 
»0 
187 

148 
122 
132 
148 
168 

187 
225 
225 
211 
187 

201 
179 
142 
156 
175 

183 
175 
211 
I8t 
164 

148 
142 
138 
123 
111 

122 
116 
90 
86 
84 

83 
83 
73 
66 
77 

60 
53 
49 
46 

S 

46 
44 
41 
38 
86 

33 
31 

31 
38 
27 

34 
22 
33 
30 
19 

18 
18 
16 
16 
15 

14 

13 
12 
U 
12 

11 
11 

li 

11 

J 

10 

3 

10 

4          

10 

5 

10 

6 

84 

7      

9.3 

8 

8.4 

g      

7.9 

10 

8.4 

11 

84 

12 

7.4 

la.    

7.4 

14 

6.9 

15 

7.4 

16    

6.4 

17 

6.4 

18    

3.5 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.7 
3.6 
3.5 
3.3 

2.5 
2.5 
3.5 

3.2 
3.5 
3.8 
3.4 
2.9 

4.3 
4.3 
4.3 
2.0 
2.2 
X9 

6.4 

19 

6.4 

30 

6.4 

21 

7.4 

33 

7.4 

33 

8.4 

94 

7.4 

25 

7.4 

36 

6.4 

27 

7.4 

28 

6.S 

39 

6.4 

30 

8.4 

31 

Non.— Discharge  interpolated  because  o(  ice  Nov.  II,  14-17,  3.5  seoond-feet;  Nov.  24-25,  37-28,  Dee.  1, 
12, 15-17, 2.5  second-feet;  Dec.  34,  ZT,  Jan.  1-6, 3.0  second-feet;  aiao  Interpolated  for  days  when  gage  was  not 
read  during  January  and  February.    Discharge  June  3-16  deteimlnea  by  shilUng-oantrol  meuod. 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Monthly  ditduxrge  of  Lamoille  Creek  near  LamoUU,  Nm^far  the  year  ending  Sept.  SO, 

1916. 


Month. 

Diaclurge  &i  seoona-feet. 

Run-off 
(toUlin 
acre-ieet). 

AQntmum. 

Mean. 

7.3 
3.8 
4.2 
3.5 
7.8 
22 
81 
IM 
259 
211 
46 
11 

3.5 
2.9 
2.0 
2.0 
2.1 
S.5 

20 

68 

79 

45 

11 
6.4 

4.33 
3.5« 
3.17 
2.73 
368 
13.2 
35.7 
96.3 
1S8 
116 
21.9 
7.88 

266 

212 

195 

January                                     , 

168 

213 

Uarch 

812 

ADril 

2,120 

mSv!::::::::::::::::::;:::::::::::::::::::::::::::":;::: 

5,820 

June....- 

11,200 

July 

7,130 

Atipist.. 

1,350 

469 

The  year.  .        

25D 

2.0 

41.4 

30,100 

IiAKOILLE  CHEEK  IfEAK  EAIXECK,  HET. 

Location.— In  NW.  J  sec.  9,  T.  35  N.,  R.  58  E.,  half  a.  mile  below  mouth  of  Secret 
Creek,  Lugeet  tributary,  1}  miles  aouth  of  Halleck,  Elko  County,  on  Southern 
Pacific  Railroad,  and  2  miles  above  confluence  with  Humboldt  River. 

Dkainaqe  aeea. — 245  square  miles. 

Records  available. — May  12,  1913,  to  September  30,  1916. 

Gaoe. — ^Vertical  staff  on  left  bank,  200  feet  below  ford,  read  by  J.  H.  Lee  and  R.  W. 
Randolph.    Datum  lowered  1.00  foot  August  19,  1915. 

DiscHARQE  MEASUREMENTS. — ^Made  from  cable  200  feet  above  gage  or  by  wading. 

!!)hannel  and  control. — Bed  composed  of  gravel.  Control  is  gravel  bar,  which 
shifts  occasionally  and  at  times  is  affected  by  beaver  dams.  Channel  very 
crooked;  both  banks  overflowed  during  floods. 

Extremes  of  discharge. — Maximum  stage  recorded  diuing  year,  5.93  feet  March  8 
(discharge,  201  second-feet);  creek  dry  October  1-26  and  August  6,  to  Septem- 
ber 30. 

1913-1916:  Maximum  stage  recorded,  6.7  feet  June  5,  1914  (dischaige,  556 
second-feet);  minimum  stage  (creek  dry  in  August  and  September,  1915,  and  in 
October,  August  and  September,  1916). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — Below  all  diversions  except  one  small  ditch. 

Regulation. — Flow  affected  by  irrigation  diversions  above. 

Accuracy. — Stage-discharge  relation  clianged  slightly  during  winter;  affected  by 
backwater  from  a  beaver  dam  October  29,  to  December  31,  and  by  ice  December 
13  to  February  6.  Rating  curves  fairly  well  defined  for  range  in  stage.  Gage 
read  to  hundredths  three  times  a  week.  Daily  discharge  determined  by  applying 
gage  heights  to  rating  tables  and  interpolating  for  days  when  gage  was  not  read, 
except  for  periods  when  stage-discharge  relation  was  affected.  Records  obtained 
by  use  of  rating  tables  good ;  others  fair. 

Discharge  meaturemente  of  Lamoille  Creek  near  Halleck,  Nev.,  daring  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

hci^'t. 

Dis- 
charge. 

Date. 

Made  by— 

GaRC 
height. 

'Dls- 
char^ 

Nor.  14a 

A.  B.  Piirton 

Feet. 
3.77 
4.24 

""to 

11.4 

May     2 
June  19 

L.  W.  Jordan 

Ftet. 

4.  OS 

^-if. 

Jan.    &b 

L.  W.  Jordan 

do ;     5.80 

183 

a  Frown  over  at  gage;  rlille  partly  open.       k  Complete  loe  cover  at  gage;  small  channel  open  at  riffle. 
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Daily  dikhargt,  in  teeond-feet,  of  Lamoille  Creek  near  Halleek,  Nev.,for  ihe.year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

10 
10 
11 
11 
10 

10 
It 
11 
11 
11 

12 
11 

si' 

31 
32 
34 

37 
39 
42 
46 
48 

49 
71 
110 
149 
152 

155 
152 
149 
162 
175 

188 
176 
164 
167 

170 
172 
1.S5 
198 
188 

198 
200 
201 
100 
174 

159 
121 
83 

78 
72 

77 
T9 
81 
76 
72 

72 
72 
74 
76 
77 

74 
76 
75 
74 
74 
70 

66 

62 
58 

58 
55 

55 
55 
56 
54 
53 

54 
55 
55 
55 
55 

48 
40 
40 
41 
40 

40 
33 

30 
27 
2t 

21 
21 
21 
20 
20 

19 
19 
20 
21 

20 

29 
24 

27 
26 
25 

24 
22 
21 
21 
21 

23 
25 
26 

2S 
27 

22 
16 
24 
33 
55 

56 
58 
45 
33 
21 
20 

19 
18 

18 
17 
16 

18 
19 
37 
55 
63 

72 
81 
91 

ini 

120 

139 
159 

172 
185 

i;» 

167 
159 
139 
119 

108 

97 
99 
101 
88 
89 

88 
91 

88 
84 
81 

81 

81 
61 
49 
37 

33 

29 
28 
27 
26 

24 
21 

20 
19 
18 

17 
16 
15 
14 
13 

12 

n 

10 

7.6 
5.2 
2.8 

2.3 

2 

1.9 

3 

1  0 

4 

.9 

i 

1 

« .'. 

7 

K 

9 

10 

11 

12 

13  

14 

5.6 
4.6 

4.6 
4.6 
fi.8 
6.9 
6.9 

6.9 
6.0 
6.9 
15.0 
23.0 

10.0 
6.3 
S.3 
8.0 
9.8 

15 

18 

17 

19 

21 

22 

21 1 

2j:::::::::::::::;:::  :::"::: 

w 

27 

1.0 
2.0 
3.2 
3.2 
3.2 

28 

29 

31 



Note. — Mean  dls:!^arge  estimated  as  follows:  Not.  1-13  on  aocoiint  of  Inaver  dam,  4.4  second-feet;  on 
ac~rantofiee  Dec.  13-31, 10  secmd-feet;  Jan.  1-31, 11  second-feet;  Feb.  1-6, 12  second-feet.  Zero  dlscharga 
Oct.  1-26  and  Auf:.  6  to  Sept.  30. 

MvntMy  diteharge  of  Lamoille  Creek  near  Halleek,  Nev.,for  the  year  ending  Sept.  SO,  1916. 


Month. 


Oetpber 

Nowmber.. 
December.. 
January.... 
February.. 

ilaiob 

AprU 

May 

June 

July 

August 

Eeptember. 


The  year. 


Discharge  in  seroni-twt. 


Ma.\lmura.   Minimum.      Mean. 


3.3 
23 


188 

201 

6« 

58 

185 

91 

2.2 

0 


201 


70 
20 
16 
16 

2.8 

0 

0 


0.41 
6.51 
10.3 
11.0 
83.8 
116 
43.7 
27.1 
91.4 
S5k8 
.18 
0 


33.5 


Run-off 
(total m 
acro-feet). 


2S 


•7« 
4,830 
7,130 
3,600 
1,670 
5,440 
3,200 
U 
0 


25^600 
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SUBFACE  WATEB  SUPPLY,  1916,  PABT  X. 


vomTE  roxK  OF  smtBOun  bivxk  at  devils  oate.  hxab  haixzok.  xxt. 

Location. — In  aec.  13,  T.  38  N.,  R.  57  E.,  at  narrows  about  3}  miles  above  buildings 
of  Morgan  Hill  ranch  (also  known  as  Devils  Gate  ranch),  17  miles  north  of  Halleck, 
Elko  Ciounty,  and  27  miles  by  wagon  road  from  Elko. 

Drainage  abea. — 830  square  miles  (measured  on  General  Land  Office  maps). 

Records  AVAn.ABLB.— November  11,  1913,  to  September  30,  1916;  also  at  mouth  of 
stream  from  October  10,  1902,  to  December  31,  1909,  and  October  1,  1910,  to 
Decemb»31,1913. 

Gage. — Stevens  continuous  water-stage  recorder  on  right  bank;  inspected  by  John 
Taylor.  Original  gage  was  about  15  miles  downstream,  comparatively  little 
run-oS  entering  below  the  present  station  except  during  storms. 

Discharge  ueaburements. — Made  from  cable  about  30  feet  below  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  with  gravel  riffle  at  control;  about 
half  of  the  control  section  is  affected  by  growth  of  moss.  Channel  crooked ;  banks 
comparatively  high  and  covered  with  willows;  at  extremely  high  stages  water 
may  overflow  right  bank  and  paas  in  an  overflow  channel  around  gage.  Gage 
height  of  zero  flow,  about  0.7  foot. 

ExTBEicES  or  DISCHARGE. — ^Maximum  stage  during  year  from  water«tage  recorder, 
7.05  feet  at  5  p.  m.  April  3  (discharge,  632  second-feet) ;  minimum  stage,  from 
water-stage  recorder,  1.16  feet  at  4  p.  m.  August  20  (discharge  5.4  second-feet). 

1913-1916:  Maximum  stage  recorded,  7.23  feet  April  7,  1914  (diacharge,  722 
second-feet);  minimum  discharge,  1  second-foot  August  20-28  and  September  30, 
1913  (stage,  2.5  feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  river  freezes  over  at  gage, 
but  riffle  is  sometimes  partly  open;  anchor  ice  collects  on  riffle. 

Diversions. — Numerous  diversions  in  the  valley  above  and  below  the  Devils  Gate. 
During  the  summer  almost  all  low-water  flow  is  divwted. 

Regttlatton. — Flow  during  summer  depends  on  amount  of  irrigation  above.  A 
minimum  flow  is  maintained  from  seepage  and  springs. 

AccuRiicY. — Stage-discharge  relation  affected  by  moss  on  control  during  low  water; 
fairly  permanent  at  high  stages;  seriously  affected  by  ice  during  winter.  Rating 
curve  used  during  October  well  defined  between  0  and  250  second-feet;  curves 
used  remainder  of  year  fairly  well  defined  between  50  and  400  second-feet. 
Operation  of  water-stage  recorder  satisfactory  except  for  breaks  in  record  as 
shown  in  footnote  to  daily  discharge  table.  Daily  discharge  ascertained  by 
applying  to  rating  tables,  the  mean  daily  gage  height  determined  by  inspecting 
recorder  graph,  except  for  periods  when  stage-discharge  relation  was  affected  by 
ice  or  shifting  control.    Records  obtained  by  use  of  tables  good;  others  fair. 

Discharge  meamrementt  of  North  Fork  of  Humboldt  River  at  Devilt  Gate  near  BaUeti, 
Nev.,  during  the  )/ear  ending  Sept.  SO,  1916. 


Dste. 

Uadeb7- 

Gam 
bei^t. 

Dis- 
charge. 

Date. 

Uadeby- 

h?®. 

Dis- 
diaige. 

Not.  13 

A.  B.  Purton 

Feet. 
01.87 
61.70 
C6.23 

^6 
18.4 

May    1 

June  19 
Aug.  23 

neL 
4.M 
137 
LB 

s*^ 

Jan.    S 

I<.  W.Jordan 

do ;: 

do 

1.1 

liar.  2S 

do 

a  Bhoraioe  at  control  and  anchor  Ice.    HossonrUHe. 

t  Open  channel  In  center.    Shore  Ice  both  sides. 

c  Wire  fence  across  stream  300  feet  below  coUeets  diUt. 
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DaOy  diteharge,  t»  tecxmd-feet.  of  North  Fork  of  IhimbokU  River  eU  Devils  Gate  near 
UalUci,  Nev.,for  the  year  ending  Sept.  SO,  1916. 


D»y. 

Oct. 

Nov. 

De«. 

Mar. 





Apr. 

381 
483 

600 
600 
574 

523 
444 
405 
431 
483 

set 

613 
496 

405 
405 

393 
381 
369 
857 
333 

321 
.303 
391 

285 
291 

303 
315 

315 
315 
297 

May. 

June. 

118 
110 
108 
104 
97 

93 
90 

95 
93 

03 

90 
100 
162 
102 

95 

93 
90 

86 
84 
89 

108 
124 
136 

116 
103 

92 

83 
74 
66 
59 

July. 

.\ug. 

Sept 

1         

6.0 
5.8 
5.8 
5.9 

e.0 
e.s 

6.3 
6.3 
6.3 
6.7 

7.1 
7.5 
7.9 
8.3 
8.7 

9.1 

9.5 
9.6 
9.0 
9.0 

9.0 
10  0 
10.0 

ao 

10.0 

13.0 
11.0 

lao 

13,0 

iza 

12.0 

13 
14 
14 
15 
1« 

1» 
17 
17 

18 
18 

18 
19 
18 
18 
18 

18 
18 
18 
18 
20 

30 
20 
20 
20 
20 

30 
19 
18 
19 
19 

18 
20 
21 
22 

3. 

21 

21 
2t 
20 
20 

20 
IS 
30 
24 

285 

273 
256 
2W) 
244 

2r8 

2.% 
250 
2«4 
239 

228 
217 

2oe 

195 
184 

173 
163 

152 
147 
142 

142 
132 
138 
132 
157 

195 
223 
206 
168 
139 
126 

57 
«» 
63 
66 
V 

70 
«3 

60 
56 

51 

42 
37 
S5 
34 
30 

31 
3t 

30 
27 
28 

24 
23 
3i| 
24 
25 

24 
24 

22 
20 
19 
18 

16 
14 
14 
13 
11 

11 
11 
U 
10 

10 

10 
10 
10 
10 

» 

9 

7 

6.6 

5.8 

&8 

Su8 

7.4 
7.8 

a2 

8.2 
86 

a6 
ao 

9.0 
9.8 
11 

11 

3 

10 

S 

4 

9 
9 

5 

9 

6 _ 

7. 

9.4 

9.8 

8 

9i4 

9 

9i4 

10 

11 

9.» 
9.& 

12    

10 

U 

U 

14 

U 

15       

It 

„ 

„ 

I?:::;::::::::::::::: 

U 

10 

1)      

10 

10 

u 

22 

11 

u 

M 

470 
406 

393 
381 
431 
509 
470 
381 

13 

13 

36 

u 

27 

11 

11 

39. 

11 

11 

31 „ 

KoTE. — Mean  dircbaige  estimated  on  account  of  ice  and  breaks  in  recording  gage  record  from  observer's 
■otea,  weather  rccerds,  two  cUseliarge  meaenrements,  and  ccmparlson  with  record  for  Marv's  River  near 
Death,  as  follows:  Deo.  15-31, 18  second-ieeti  Jan.  1-31, 15  second-teet;  Feb.  1-19,  20  aecond^eet;  Feb.  20 
to  Mar.  8, 30  aeeoncMeet:  Mar.  9-20,  375  second-feet;  Uar.  31-33,  525  second-feet.  Dlsebarge  interpolated 
Oct.  10-M:  detemtaad  by  8ldftb>e«entrol  method  Nor.  1-12  and  AuB.  1-20. 

Monthly  diteharge  of  North  Fork  of  Humboldt  River  near  HalUch,  Nev.,  for  the  year 

ending  Sept.  SO,  1916. 


Month. 


OctotMT.  .  .  . 

NavemlMr. . 
December.. 

laauary 

Febnmry. . 

Mirdt 

April 

May 

June.. 

July 

August.... 
September. 


Discharge  in  aecond-taat. 


Maxlmnm.   Minimum.      Mean. 


The  year. 


613 
285 
126 

77 
16 


613 


5.8 
13 


285 

126 

50 

18 

5.8 

9 


6.8 


8.52 
17.9 

lao 

15.0 
23.4 

376 

409 

197 
96.3 
38.5 
9.59 
10.4 


93.3 


Run-off 

(total  in 

acre-feet). 


634 

1,070 

1,110 

•31 

1,350 

17,000 

34,300 

12,100 

5,730 

3,370 

690 

610 


67,700 
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SXJBFAOE  WATER  SUPPLY,   1916,   PAKT  X. 


BOXTTH  FOSK  OF  HimOLDT  BIVEB  H«AB.  XLKO,  HXV. 

Location. — In  eec.  19,  T.  33  N.,  R.  55  E.,  at  head  of  canyon  below  Cowling's  ranch, 
4  miles  above  mouth  and  10  miles  southwest  of  Elko,  Elko  County. 

Drainage  area. — Not  measured  (1,150  square  miles  at  old  station  1}  miles  above). 

Records  availablb. — ^August  29,  1896,  to  December  31,  1909;  September  9,  1910, 
to  September  30, 1916. 

Gage. — Stevens  continuous  water-stage  recorder  on  right  bank  IJ  miles  below  high- 
way bridge,  November  14,  1913,  to  September  30,  1916;  inspected  by  Harry 
Cowling.  Inclined  staif  on  left  bank  one-fourth  mile  above  bridge^  February 
26, 1907,  to  November  13, 1913;  prior  to  February,  1907,  several  gages  at  slightly 
different  sites  and  datums. 

Discharge  measurements. — Made  from  cable  just  below  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  sand.  Rock  rifHe  a  short 
distance  below  gage  afiords  fairly  permanent  control.    One  channel  at  all  stages. 

Extremes  op  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
3.05  feet  at  1  p.  m.  June  18  (discharge,  438  second-feet);  channel  dry  October 
l-n  and  September  ](V-30. 

1896-1916:  Maximum  stage  recorded,  10.0  feet  January  26,  1914  (discharge, 
2,400  eecond-feet);  channel  dry  in  August,  September,  and  October,  1915,  and 
September,  1916. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — Below  all  tributaries  and  all  diversions  except  those  of  Hunter  & 
Banks  ranch  3  miles  downstream. 

Regulation. — Flow  affected  by  diversions  above. 

Accuracy. — Stage-discharge  relation  changed  slightly  during  year;  affected  by  ice 
during  January  and  February.  Rating  curve  well  defined  between  0  and  1,200 
second-feet.  Operation  of  water-stage  recorder  satisfactory  except  for  breaks 
in  record  shown  in  footnote  to  table  of  daily  discharge.  Daily  discharge  as- 
certained by  applying  te  rating  tables  the  mean  daily  gage  height  determined 
by  inspecting  recorder  graph,  except  during  periods  when  stage-discharge  relation 
was  affected  by  ice  or  the  gage  height  record  was  missing.  Records  obtained  by 
use  of  rating  table  good,  others  fair. 

Dxtdutrge  metuurementt  of  South  Fork  of  Humboldt  River  near  Elio,  Nev.,  during  the 

year  ending  Sept.  SO,  1916. 


Date. 

Made  by- 

hei^. 

Dl». 
charge. 

Date. 

Made  by- 

hei^t. 

Dls- 
cbatg^ 

Nov.  9^ 

A.  B.  Purton • 

Feel. 

0.M 
.71 
.75 

2.91 

7.7 
13.7 
9.7 
365 

May  13 
luiM  18 
Aag.  14 

li.  W.  Jordan 

Feel. 

1.86 

3.03 

.03 

Sec.-fL 
155 

Deo.  14' 

L.W.  Jordan 

do 

do 

439 

Jon.   7« 
Mar.  i» 

do 

do 

0.7 

»  stage  of  tero  flow  determined  tero  on  gage.       <  Complete  ice  cover  at  gage;  control  partly  open. 
»  Blight  shore  ice.  <*  Some  driltwood  lodged  on  oontrol. 


Digitized  by 


Google 


HUMBOLDT-CAKSON   SINK   DRAINAGE  BASIN. 


253 


DaUy  duehargt,  in  tecond-feet,  of  South  Fork  of  TTnmholdt  Rt'ver  near  Elho,  Nev. ,  for  the 

year  ending  Sept.  30, 1916. 


Day. 

Oct. 

Nov. 

Dm. 

Uar. 

Aiw. 

May. 

June. 

July. 

Aug. 

8«pt. 

1 

7.4 
7.7 
7.7 
7.4 
7.1 

7.4 
7.7 
7.4 
7.7 
8.0 

7.4 
8.0 
7.4 
6.5 
8.6 

9.2 
9.5 
8.9 
13.0 
11.0 

11.0 
10.0 
9.5 
11.0 

6.5 

12.0 
9.5 
13.0 
16.0 
14.0 

13 
12 
12 
12 
13 

13 
12 
12 
12 
12 

13 
12 
14 
13 
11 

9.2 
8.9 
6.8 
4.5 
9.5 

9.5 
11 
16 
12 
11 

10 

90' 

148 
205 
263 
320 
334 

348 
3G2 
318 
273 
228 

233 
226 
219 
210 
184 
168 

159 
170 
170 
172 
167 

157 
152 

150 
153 
163 

199 
210 
236 
199 
182 

178 
176 
174 
184 
180 

172 
1S9 
147 
137 
145 

163 
182 

188 
184 
178 

182 
178 
178 
186 
214 

217 
228 

243 

245 
208 

193 

174 
156 
139 
129 

108 
93 
87 
134 
116 

93 
80 
65 
80 
167 

188 
149 

130 
103 
89 
73 

64 
66 
63 
65 
90 

139 
176 

206 
25S 
292 

314 
312 
312 
332 
344 

350 
347 
388 
353 
312 

265 
208 
167 
150 
147 

159 
172 
188 
168 
145 

137 
136 
174 
139 
122 

116 
107 

105 
103 

33' 

"■"6.'7' 
i!o 

1.0 

2 

3  

4  

5 

6 

7             

8  

A 

9             

10 

.0 

11 

0.0 
.2 
.9 

1.3 
2.8 

2.4 
3.3 
3.6 
3.8 
4.2 

4.S 
5.2 
4.8 
4.S 
5.6 

6.2 
6.5 
6.5 
6.8 
7.1 
7.1 

12 

13 

14  

15 

18      

17 

19  

22         

24     

28 



27  

38 

20 

31  

NoTS.— Discfaaritc  obtained  ta  follows:  Inteipolated  because  of  missliig  nge  height  record,  Dec.  27-31, 
10  eecond-feet;  Mar.  6-14,  70  second-feet;  July  10-21,  68  second-feet;  July  SS^l,  18  senmd-feet;  Aug.  1-7, 
2  second-(eet;estimated  on  account  of  ice,  from  obeerver's  notes,  one  discharge  measurement,  and  study  of 
North  Fork  Humboldt  and  Humboldt  at  Palisade  records:  Jan.  I  to  Feb.  IS,  10  second-feet;  Feb.  16-29, 
20  second-feet;  Mar.  1-5,  30  second-feet.    Zero  discharge  Oct.  1-11,  and  Sept.  10-30. 

Monthly  diteharge  of  South  Fork  of  ITumboldt  River  near  Elho,  Nev.,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 

Discbarge  in  aecond-feet. 

Run-Off 
(total  in 
acre-feet). 

Maximum. 

liftnln^nfn 

Mean. 

October 

7.1 
13 
16 

0 

7.1 

4.S 

2.81 
9.25 
1"  1 
10 
14.8 
158 
174 
149 
218 
69.4 
.913 
.153 

173 

550 

682 

615 

861 

Uarch  

362 
240 
245 
388 
174 

9  730 

ADtil 

137 
65 
62 

10,400 

M^"":::::::::::::::::::::::::::;:::::::::::::::::::: 

9,160 

JinM..  ', 

13,000 

July                

4.270 

.4 
0 

56 

1 

9 

Th6 yf0ti •■> 

388 

0 

68.1 

49,500 
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SUBFACE  WATER  SUPPLY,  1916,  PAKT  X. 


MAOOIB  CBEEX  AT  CABXIS,  SEV. 

Location.— In  sec.  26,  T.  33  N.,  R.  52  E.,  500  feet  above  highway  bridge,  half  a  mile 
above  confluence  with  Humboldt  River,  and  hali  a  mile  east  of  Oarlin,  Eiko 
County. 

't>RAiNAOB  AREA. — Not  measured. 

Records  available. — June  6, 1913,  to  September  30, 1916. 

Gage.— Inclined  staff  on  left  bank  about  600  feet  above  Pacific  Fruit  Exjxees  Co. 'a 
dam,  October  26, 1913,  to  September  30, 1916;  vertical  staff  at  the  bridge  100  feet 
above  dam  June  6  to  October  25, 1913.    Read  by  B.  L.  Hale  and  J.  F.  Robinson. 

DiscRAROB  MEASUREMENTS. — ^Mado  from  highway  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  gravel;  shifts  occasionally.  One 
channel  at  all  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.09  feet  Afxil  11 
(discharge,  183  second-feet);  minimum  discharge  not  determined. 

1913-1916:  Maximum  stage  recorded,  4.5  feet  April  28,  1914  (discharge,  394 
second-feet);  minimum  stage,  0.95  foot  August  and  September,  1915  (dischaxge, 
0.1  second-foot). 

Diversions. — No  information. 

Regulation. — No  information. 

Accuracy. — Stage-discharge  relation  changed  during  high  water  in  March  and  April; 
affected  by  backwater  from  dam  and  ice  on  control  November  20  to  February  5, 
and  from  dam  April  28  to  May  1.  Rating  curves  fairly  well  defined  for  range  of 
stage  during  periods  used.  Gage  read  to  hundredths  twice  daily  but  readings 
not  always  reliable,  and  from  May  4  to  September  30  were  considered  of  no  value. 
Daily  discharge  determined  by  applying  mean  daily  gage  height  to  rating  tables 
except  dimng  periods  when  stage-discharge  relation  was  affected  by  ice,  back- 
water from  dam,  or  shifting  control.  See  footnote  to  daily  discharge  table. 
Records  obtained  by  use  of  rating  tables  fair;  others  poor. 

Ditcharge  mfonarementt  oj  Maggie  Creek  at  Carlin,  Nev.,  during  the  year  ending  Sept.  SO, 

1916. 


lUade  by  L. 

W.  Jord 

an.) 

Date. 

Gage        Di»- 
heigbt.    charge. 

Date. 

Oaie 
he^t. 

Dis- 
charge. 

Date. 

he^. 

Dis- 

JmlTs 

Ftn. 
l.fiO 
1.92 

14.7 

May3 

Fttl. 
2.36 
1.20 

SK.-ft. 

114 
27.6 

Fut. 

1.00 

.37 

Soc-ft. 

l3.8 

Mar.  9 

June  15 

Aug.  28 

1.5 

0  Incomplete  ice  coTer  at  coatroL 
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DaQy  ditdiarge,  tn  teeond-feet,  of  Maggie  Cnek  at  CarUn,  iVev..  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Nor. 

Feb. 

Mar. 

Apr. 

May. 

JlUN. 

Aug. 

J                              .         

>.« 
2.6 
3.1 
3.1 
3.7 

3.7 
3.7 
*.» 
3.7 
S.7 

S.3 
4.3 
S.2 

7.4 
5.2 

6.1 
5.2 
«.l 
7.4 
5.2 

7.4 
7.4 
6.1 
7.4 
5.2 

6.1 
7.4 
4.3 

i\ 

5.2 

6.1 
4.3 
3.7 
4.3 
6.2 

5.2 
6.2 
4.3 
6.2 
8.7 

8. 1 

129 
137 
141 
147 
152 

157 
162 
168 

174 
17» 

183 

118 
118 
111 

3                                   .          .          .  .. 

5 

2.2 
3.2 
3.3 
1.8 
1.8 

a.7 

6.1 
8.8 

13 

14 

18 
14 

13 
8.8 
8.8 

7.4 
7.4 

13 

13 
14 
IS 

IS 
15 

16 
16 
16 
16 
17 

17 
17 
18 
18 
22 

22 
27 
34 

37 

a 

62 
78 
86 
M 
118 
123 

g 

7 

8    .      .       . 

g 

10 

11    

12 

182 
182 
181 
180 

13 

14 

15 

25 

M 

.::;::;: 

17 

18        

30 

a 

23 

\V, 

2S 

121 
121 

St 

T7 

121 
120 
130 
119 

IS 

28 

1.7 

30 

Nora.— UMn  dlschars*  estimated  on  aooount  of  ice  and  backwater  from  temporary  dam  as  follows: 


Not.  12-30. 
Dec.  1-31... 
Jan.  1-31... 


Second- 
feet. 
8  I 
2 
1 


Feb.  1-6 

Feb.  23  to  Mar.  4. 


Second- 
feet. 
3 
10 


Interpolated  because  of  lUueUable  gage  readings: 

Socond- 
leet. 

Apr.  16-30 155 

li|jky4-Sl 83 

June  1-14 39 

Juna  16-36 20 

Estimated  because  of  unreUable  gage  readings: 

Second- 
feet. 
Aug.29-31 1.5  I  Sept.  1-30. 


Second- 


June  38-30. 
July  1-31.., 
Aug.  1-27.. 


16 
12 
S 


Second- 
feet. 


MonlMy  diseharge  of  Maggie  Creek  at  Carlin,  Nev.,for  the  year  ending  Sept 

SO,  1916. 

Month. 

• 

DIscharRe  in  socond-feet. 

Rua.off 

(total  In 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

October 

7.4 

2.6 

6.11 
3.S8 
2.00 
1.00 
7.28 
33.4 
151 
86.2 
28.  S 
12.0 
4.65 
1.00 

314 

213 

123 

January 

61.5 

Februa'ry .                                       

18 
123 
183 
118 

419 

Marcb... 

2,0S0 

April. 

110 

8,980 

iSr        ; :                                             

5,300 

jtmB;;;;;;;.\":::::::::::::::::::::::::::::::::::::::::. 

1,700 

July 

738 

August 

280 

SeptiBmber.       

59.  S 

183 

27.8 

20,200 
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SURFACE  WATEB  SUPPLY,  1»1«,  PAKT  X. 


BOOK  CmXXK  AT  ROOK  OHXXK  KAKCH,  SKAK  BATTXJi  KOUKTAnr,  IXT. 

Location. — ^Approximately  in  sec.  6,  T.  37  N.,  R.  47  'E.,  at  old  footbridge  aboat 
a  mile  above  divenion  dam  at  month  of  canyon,  1}  miles  above  Bock  Creek 
ranch  house,  a  few  miles  south  of  Dutton,  and  35  miles  north  of  Battle  Mountain, 
Lander  County.  Willow  Creek  is  the  only  large  tributary  between  this  station 
and  the  one  nuuntained  several  miles  below  in  1896. 

Drainaok  area. — Not  measured. 

Kecords  available. — May  13,  1915,  to  September  30,  1916. 

Gaoe.— Vertical  staff  near  left  end  of  footbridge;  datum  raised  0.62  June  14,  1916; 
read  by  foreman  of  Rock  Creek  ranch. 

DiscBAROB  MEASUREMENTS. — ^Mado  from  footbridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  rocks  and  gravel,  likely  to  shift  at 
extremely  high  stages.    One  channel  at  all  stages.    Banks  high  and  clean. 

Extkbmbs  of  discharoe.— Maximum  discharge  from  discharge  measurenient, 
March  21,  1916,  933  second-feet;  minimum  discharge  not  determined. 

1915-1916:  Maximum  discharge,   same  as  above;  minimum  stage  recorded, 
1.2  feet  July  5  and  7,  1915  (discharge,  0.4  second-feet). 

Diversions. — NumerouB  small  diversions  above  station;  there  is  a  small  reservoir 
on  one  of  the  tributaries  above  Squaw  Valley. 

Regulation. — Flow  aSected  by  diversions  and  storage  above. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined  between 
0  and  100  second-feet.  Gage  read  three  times  a  week,  October  1  to  November 
2,  and  once  a  week.  May  12  to  September  30.  Gage  not  read  November  3  to 
May  11  except  at  time  of  measurement,  on  March  21.  Discharge  determined 
by  applying  gage  heights  to  rating  table.    Records  fair. 

Ditcharffe  mearurementt  of  Roek  Creek  at  Rock  Creek  rmieh,  near  Battle  Mouniain,  Nev., 
during  the  year  ending  Sept,  30,  1916. 


[Made  by  L.  W.  Jordan.] 

D&te. 

he«ht. 

Dfc. 

Mar.  21...«. 

Feet. 

X.E3 
•  l.U) 

^'■^ 

Hay  12 

vn 

June  11    

33.4 

•New  datum;  i^  new— 2.12  old. 
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Dm'Iy  ditchargt,  in  teeond-feet,  of  Rock  Creek  at  Rock  Creek  ranch,  near  Battk  Mountain, 
Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Mar. 

May. 

lune. 

July. 

Aug. 

8q>t. 

8$ 

4.4 

4.4 

4.0 

3        

41 

4.4 

4.9 

4.4 



7                           

8 ;::::::::::::::::::::::::::::::::::: 

::::::::;:;:;:;: 

45 

9                     

4.4 
4.4 

4.9 

10            

. 

41 

11         

12                  

101 

4.9 

13      

4.4 

14                  

22 

2S 

4.4 
4.4 

4.0 

So 

"1     ' 

1 

19             

4.4 

4.9 

40 

4.4 

933 

1 

10 

4.4 
4.4 



4.0 

» 

30                     

4.4 
4.4 
4.4 

4.9 

41 

t 

yj               

7.3 

4.4 
4.4 

31                  

1 

Note. — Dally  dlschar>-e  not  dotcrmlnn}  for  periods  vhen  gage  was  not  read. 
BXZSZ  BIVXS  RXAB  BEBUIT.  KEV. 

Location.— In  SW.  }  aec.  16,  T.  12  N.,  R.  40  E.,  close  to  boundary  of  Toiyabe  National 
Forest,  just  above  mouth  of  Illinois  Creek,  1)  miles  below  Archie  Bell's  ranch, 
2  miles  above  Bell  home  ranch,  7  miles  east  of  Berlin,  Nye  County,  and  55  miles 
south  of  Austin,  Nev. 

Drainage  abea.— 94  square  miles  (measured  on  topographic  maps). 

Records  available.— June  10,  1913,  to  November  10,  1914;  March  1  to  December 
11,  1915,  and  May  7  to  September  30,  1916. 

Gaob. — ^Vertical  staff  on  left  bank  300  feet  above  headgate  of  the  upper  Bell  ditch, 
read  by  Roy  Bell;  gage  10  feet  downstream  with  datum  1.17  feet  higher  read 
June  29,  1915,  to  September  30,  1916;  an  auxiliary  gage,  about  1}  miles  below 
the  regular  gage,  used  November  1, 1913,  to  April  28, 1914,  October  20  to  November 
10, 1914,  and  March  1  to  April  18, 1915,  when  no  water  was  being  diverted  between 

gages- 

DiBCHAROE  MEASUREMENTS. — Made  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  small  gravel.  Stream  very 
crooked.  Banks  low,  covered  with  a  thick  growth  of  willows;  subject  to  over- 
flow at  high  stages.  Control  at  low  stages  is  fairly  well  defined  gravel  rifHe  a 
few  feet  below  gage. 

Extremes  or  discharge. — ^Maximum  stage  recorded  during  the  year  during  period 
when  gage  height  record  was  obtained,  2.90  feet  May  7  (discharge,  65  second- 
feet);  minimum  stage,  0.90  foot  September  29  and  30  (discharge,  1.5  second- 
feet). 

Ice. — Station  discontinued  during  winter. 
W927°— Ifr— W8P  440 17 


Digitized  by 


Google 


258 


SUBFACE  WATEH  SUPPLY,  1M.6,  PABT  I. 


DrvBBsiONs. — A  small  amount  of  water  is  diverted  at  the  Archie  Bell  ranch  above 

the  station. 

RbouIiAtion. — None. 

AccDRACT. — Stage-discharge  relation  permanent.  Measurements  d^ne  a  revened 
curve,  well  defined  between  0  and  200  second-feet.  Gage  read  to  hundredths 
once  daily.  Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating 
table,  interpolating  discharge  for  da3rs  when  gage  was  not  read.    Records  fair. 

The  records  of  daily  and  monthly  discharge  for  the  years  1914  and  1915  are  publidied 
herewith,  recomputed  by  means  of  a  rating  curve  developed  from  all  discharge 
measurements  made  during  the  period  October  1,  1913,  to  September  30,  1916. 

Discharge  meatwementt  of  Reese  River  near  Berlin,  Nev.,  during  the  period  Oct.  1,  1913, 

to  Sept.  SO,  1916. 


Date. 

Made  by- 

he^. 

Dto- 
charge. 

Date. 

Hadeby- 

hei^ 

Dto- 
chaisa. 

1913. 
Oct.   12 

}.  J.  finnford 

Feet. 
aO.W 

4.20 
I.  S3 
1.58 

2.83 
»2.ga 

1*4. 
21.8 
22.2 

62 
64 

1915. 

June  28 
28 
28 
29 

Sept.  10 

1918l 
May    7 
June  26 
Aug.  27 

Feet. 
1.86 
1.86 

e3.22 

1.84 

.91 

2.89 

1.42 
.96 

""^i 

1914. 
Uar  23 

L.W.Jordan 

do 

do 

do 

do 

T*.  W.  JoT4aii .... 

3S.S 
28.6 

July    9 
10 

1915. 
Apr.  17 
17 

do 

do 

A.  n,  Purton 

S7.« 
1.9 

02 

do 

do 

15.3 
S.1 

a  Oage  heights  refer  to  datura  established  Jiuw  29, 191S. 

t  Auilliary  gage  read  4.30  feet  one  hour  later,  vlth  no  diversions  between  gages. 

t  Ueasurement  at  auxiliary  gaga;  water  being  diverted  between  gages. 

DctUy  discharge,  in  second-feet,  of  Reeu  River  near  Berlin.  Nev..  for  the  years  ending 

Sept.  SO.  1914,  1915,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1913-14. 

1 

2        

4.5 
4.5 
4.5 
4.5 
4.5 

2.5 
2.5 
1.0 
1.0 
2.S 

4.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.  a 
2.5 

2.5 
4.5 
2.5 
2.5 
2.5 
2.5 

5.0 
3.6 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 

5 
5 
5 
S 
5 

5 

7 
9 
11 
0 
9 

9 
10 
11 
15 
19 

22 
25 
25 
38 
31 

87 
34 
34 
37 
37 

37 
40 
40 
37 
43 

43 
46 
43 
40 
40 
40 

17 
17 
22 
34 
37 

34 
37 
34 
34 
34 

34 

34 
34 
40 
40 

43 
57 
46 
46 
S3 

46 
40 
43 
46 
43 

4C 
43 

49 
59 
62 

62 
59 
118 
118 
118 

109 
101 
109 
109 
114 

118 
114 

118 
128 
118 

151 
139 
128 
123 
145 

158 
lf4 
US 
151 
128 

109 
88 
94 
98 
94 

128 

118 
128 
118 
109 
114 

109 
109 
101 
88 
78 

73 
69 
69 
62 
59 

59 
54 
52 
52 
S3 

52 
60 
49 
47 
44 

40 
42 
40 
40 
38 


29 
29 

26 
24 
24 

22 
22 
22 
22 
22 

22 
19 
19 
19 

17 

17 
19 
19 
40 
47 

54 
19 
15 
13 
12 

12 
12 
12 
10 
10 
10 

8.5 

8.5 

7 

5.5 

5l5 

5.5 
S.5 
5.5 
5.5 
5.5 

5.5 

5.5 

7 

7 

5.S 

S.S 
6.5 
5.5 
5.5 
3.5 

3.5 
3.5 
8.5 
5.S 
4.5 

3.5 
2.5 
2.5 
3.5 
3.5 
3.5 

3.5 
3.5 

S 

4        

3.5 
S.S 

5 

3.5 

6 

XS 

7 

3.5 

8 

4  5 

8           

10 

5.0 

5.0 
3.5 
3.5 
3.5 
5.0 

5 

5 
5 
5 
5 

3.5 
3.5 
3.S 
5.0 
3.5 

3.5 
5 

7 

7 
S 

3.5 

11  . 

3.5 

12 

3  5 

it::::::::::.::. 

3.5 

14 

3.5 

15 

3.5 

16 

3  5 

17::  : :: 

3.5 

18 

3.5 

19 

3  5 

20 

1 

8.5 

21 

1 

3.5 

22 

13 

10 
7 
5 

4.5 

23 

4.5 

24 

5.5 

25 

7 

26 

3.5 

7 
7 

8.5 

27 

4.5 

28 

1 

4.5 

29 

4.6 

80 

7 
7 

5.S 

31     . 
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DttUjf  «H$charge,  in  teeond-feet,  .of  Reete  River  necer  Berlin,  Nev.,  for  A*  year*  ending 
Sept.  SO,  1914,  191S,  i9i6— Continued. 


D»y. 

Oct. 

Nov. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1(1445. 
1  

5.5 
5.5 
5.5 
5.5 
5.5 

5.5 
5.5 
5.5 
6.5 
5.5 

5.5 
5.5 
4.5 
3.5 
5.5 

5.5 
5.5 
5.5 
5.5 

7.0 

7.0 
5.0 
5.0 
6.0 
7.0 

7.0 
7.0 
9.0 
7.0 
7.0 
7.0 

7 
7 
7 
7 
7 

7 
7 
7 

7 
7 

7 

7 
8 
8 
8 

7 
7 
7 

7 
7 

7 
7 
7 
11 
11 

12 
12 
13 
12 
12 

12 
13 
T3 
13 
13 

13 
13 
25 
25 
28 
30 

28 
28 

28 
30 
SI 

32 
34 
34 
84 
34 

34 

34 
37 
40 
43 

43 

69 
57 
65 
65 

62 
62 

92 
65 
65 

63 
65 
62 

e» 

65 

69 
62 

62 
62 
85 

69 
71 
71 
73 
09 

73 
73 
69 
73 
73 

78 
80 
73 
73 
69 

65 
•62 
65 
09 
78 

78 
78 
78 
88 

lOI 
106 

118 
128 
128 
128 
118 

101 
86 
69 
69 
89 

67 
W 
67 
82 
62 

60 
59 
58 
56 
54 

52 
51 

50 
48 
47 

47 
47 
40 
37 
36 

35 
35 
35 
36 
36 

35 
35 
34 

31 
27 

•  26 
21 
21 
20 
20 

20 
19 
19 
19 
21 

22 
22 
21 
21 
20 

19 
19 
18 
17 
17 
17 

17 
17 
16 
16 
14 

n 

14 

J 

3 

4 

5 

e 

7             

8 

9 

10 

..--.... 

1.7 

U 

I  1 

12  

2.3 

13 ,.. 

2.1 

14 

2.8 

1$ 

2,6 

I« 

2.7 

17 

2.7 

18 

2.3 

2.3 

'   2.7 

21 

g::::::::::::::::::::::::::: 
g-:::::::::::::::::::::::;: 

2.7 
2.S 
i7 
2.7 
I.I 

36 .■ 

S:::::::::!::::::::::::::::: 

29  ,.    

8.1 
3.1 
3.1 
S.I 

SI 

S.1 

D«y. 

Oct. 

Nov. 

Dec. 

May. 

Juno. 

July. 

Aug. 

S»pt. 

1915-16. 
1  

3.1 
1.1 
3.1 
2.9 
3.1 

3.1 
2.9 
3.1 
•8.1 
3.9 

4.7 
5.5 
6.5 
5.5 
5.3 

.5.1 
5.1 
5.1 

36 
40 
37 
39 
41 

43 
44 

47 
46 
46 

47 
46 
46 
40 
40 

40 
S3 
26 
19 
24 

23 

22 
21 
20 
19 

19 

12 
12 
12 
12 

n.o 

12 
12 

11 

8.5 

7.6 
8.0 
8.5 
7.9 
8.5 

8.5 
U 

12 
10 
8.5 

8.5 
8.5 
7.9 
8.5 
8.5 

8.5 
7.9 
7.3 
6.7 
5.9 

&.t 
5.3 
5.5 
4.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.6 
3.5 
3.6 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.1 

3.1 
3.1 
3.0 
2.9 
2.9 

2.8 
2.7 
3.1 
3.1 
3.1 
3.1 

8.1 

2 

2.9 

2  7 

4 

2.5 

■■■■S.'5' 
6.5 
6.5 
5.5 

5.5 
6.6 
5.1 
4.7 
4.7 
4.3 
4.1 
4.3 
3.9 
3.5 

S.1 
5.1 
5.3 
5.1 
5.5 

6.1 
6.5 

5.5 
6.5 
6.5 

&5 

4.5 
4.5 
6.1 
5.1 
5.3 

5.3 


:::::::: 



65' 

64 
63 
60 

58 
56 
54 
52 
60 

49 

48 
48 
48 
48 

48 

47 
48 
48 
48 

4t 
44 
40 
40 
39 
36 

2.5 

2  S 

7 

1.9 

1  7 

9 

1.5 

1.9 

11 

2.0 

12 

2.2 

13 

2.3 

14 

2.1 

1.9 

16 

1.9 

2.3 

18 

2.8 

19 

2.3 

20 

2.6 

21 

2.7 

22 

2.7 

a 

2.7 

2.3 

25 

2.7 

26 

8.1 

27 

2.S 

3.5 

2  0 

29 

l.S 

80 

1.6 

81 

NOTK. — 1914-15:  Discharge  Interpolated  Aitg.  8^1,  10  aecond-fe«t;  Sept.  1-9,  3.4  second-feet.  191S-14: 
Discharge  Interpolated  Oct.  19-27, 4J  seoond-teet;  Oct.  29^1, 3.8  second-leet;  Not.  1-6,  4.9second-teet;  Deo. 
1-4,  6.5  second-feet. 
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SURFACE  WATER  SUPPLY,  191«,  PART  X. 


Monthly  ditdurge  of  Reese  River  near  Berlin,  Net.,  far  Ae  year*  ending  Sept.  SO,  1914, 

191S,  and  1916. 


Kcntb. 

DuCxMfCC  IB  SBCGOd-stel. 

RniMff 

(torUlin 

aa»<Kt). 

MMJiiamn. 

Mlnlnnni. 

liSHL 

UU-14. 
October 

4.5 
7 

1 
S.5 

4.33 

2.86 

5.84 

7.12 

n.0 

m 

258 

2M 

398 

Fnbnitfy 

38S 

llwch..r 

48 
83 
164 
138 
M 
8.5 
8.5 

7 

i.no 

AdiII 

17             40.1 
SB            118 

2^318 

Mv^ :  :     : : 

^M 

jtme::":"":ii""i"i"i;". .:...: "" 

38 
10 

3.5 

70.5 
21.3 
5.38 

4.11 

4208 

July 

1,310 

August 

321 

3ti 

Tbfrynr 

184 

1      1       38.1 

18,800 

1914-U. 
OeUba 

9.0 

7.0 

30 

80 
lOS 
128 

38 

17 

3.5 
7.0 
7.0 

38 

83 

38 

17 

5.88 
7.00 
13.1 
47.8 
73.4 
88.4 
24.4 
11.3 
3.84 

4.88 
5.01 
5.21 
48.  • 
SI.7 
8.08 
3.31 
2.28 

381 

MorembK  l-Uk  

138 

If  iirrlh 

741 

AmU    

2,8» 

SSyl::::::;:::::::;:::::;::::::::::::::;:::;;.. ::..:..::: 

4,510 

4  130 

July                          

1900 

888 

1.5 

108 

October 

5.5 

2.S 

2SI 

5.5                8.5 
5.5                4.5 
85                  38 

47      '             13 

1          asi 

Pooember  1-11.- 

114 

2,238 

Jium  -.               .. 

im 

July 

12 
3.5 
3.1 

3.5 
X7 
1.5 

487 

August 

201 

131 

Bia  CREEK  irSAB  AVSTnT,  BBV. 

Location.— In  sec.  9,  T.  17  N.,  R.  43  E.,  above  headgate  of  W.  S.  Carter's  ditch,  half 

a  mile  above  Carter  ranch,  and  14  miles  Bouibweet  of  Austin,  Lander  County. 
Dkainaqb  Area. — About  9  square  miles  (measured  on  map  issued  by  United  States 

Forest  Service). 
Records  available. — October  12,  1913,  to  June  30,  1914;  March  9  to  September  30, 

1916. 
Gaob. — Vertical  staff  on  left  bank  5  feet  above  timber  control;  read  by  W.  S.  Carter. 

Original  gage  was  a  vertical  staff  nailed  to  willow  tree  on  left  bank  300  feet  up- 
stream, read  October  12,  1913,  to  June  30,  1914. 
Discharge  measurements. — ^&Iade  by  wading. 
Channel  and  control. — Bed  composed  of  grovel.'  .Control  is  timber  flume,  6  feet 

long,  4  feet  wide  at  bottom,  with  battered  aides;  point  of  zero  flow  at  gage  height, 

0.0.    One  channel  at  all  stages. 
Extremes  of  discharqe. — Maximum  stage  recorded  during  year,  0.71  foot  July  4 

(discharge,  9.8  second -feet) ;  minimum  stage  recorded,  0.45  foot  May  21  (discharge, 

3.1  second-feet). 
1914, 1916:  Maximum  stage  recorded  during  period,  1.78  feet  June  7,  1914  (dia- 

chaige,  10.8  second-feet) ;  minimum  stage  recorded  May  21,  1916. 
Ice. — No  information. 

Diversions. — Water  diverted  above  station  to  irrigate  a  few  acres  of  meadow. 
Regulation. — Flow  at  gage  affected  at  times  by  irrigation  diverdons  above. 
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Accuracy. — Stage-diachaige  relation  affected  by  filling  in  channel  above  artifidal 
control.  Rating  curves  not  well  defined  because  of  lack  of  sufficient  dischaige 
measurements;  one  used  March  9  to  June  10  and  the  other  June  26  to  September 
30.  Gage  read  to  hundredths  once  daily.  Gage  readings  on  days  vhen  water 
was  diverted  above  not  apt  to  be  actual  mean.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  tables  and  by  interpolating  for  short  periods 
when  gage  was  not  read .  For  long  periods  of  missing  gage  heights,  dail  y  dischaige 
not  determined.    Records  fair. 

DUeharge  meaturementt  of  Big  Creek  near  AvMin,  Nev.,  during  the  year  ending  Sept. 

30,  1916. 


Date. 

Made  by— 

Oa« 
beight. 

Dis- 
charge. 

Hay    7« 

UW.Jofdaa. 

a«s 

.87 

'"■f-n 

June  38 

C.C.  Jacob 

&4 

Aug.  37 

L.  W,  Jordan 

3.0 

■  stage  of  leto  fUry  dotarmlnod  as  zero  on  gage. 

Dctily  diacharge,  in  second-feel,  of  Big  Creek  near  Austin .  Nev. ,  for  the  year  ending  Sept.  SO, 

1916. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.0 
4.3 
4.3 
4.2 
4.2 

4.2 
4.3 
4.2 
4.3 
4.3 

4.3 
4.3 
4.3 
4.2 
4.2 

4.2 
4.2 
4.3 
4.2 
4.2 

4.2 
4.3 
4.3 
4.3 
4.5 

4.5 
4.7 
5.0 
5.1 
5.0 

4.5 
6.1 
6.1 
5.3 
5.3 

6.5 
8.4 
6.9 
5.9 
8.1 

5.3 
3.7 
4.5 
4.7 
4.5 

4.3 
4.5 
4.5 
4.0 
3.7 

3.1 
4.3 
4.5 
4.5 
4.6 

4.7 
5.6 
4.8 
5.0 
5.1 
6.1 

6.3 
6.3 
6.6 
5.7 
6.9 

8.1 
8.6 
8.6 
6.6 
6.8 

7.4 
7.5 
7.8 
7.6 
7.7 

7.8 
7.9 
7.9 
8.0 
8.1 

8.2 
8.2 

8.8 
9.1 
9.1 
9.8 

3.3 

3 

3.3 

3 

3.3 

4 

3.3 

5 

3.4 

0 



3.4 

7 



3.6 

8 

3.6 

9 

4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.2 
4.2 
4.2 
4.0 
4.0 
4.0 

3.8 

10 

3.8 

11 

3.6 

12 

3.9 

13 

3.9 

11 

3.9 

13 

3.9 

K 

3.9 

17 

3.9 

18 

3.9 

19 

3.9 

JO 

3.9 

21 

3.9 

22 

4.3 

25 

8.3 

*" 

3.9 

21 

8.4 
8.5 

8.5 
7.0 
8.2 
8.6 
8.6 

3.6 

25 

3.8 

38 

3.6 

27 

3.3 
3.3 
3.3 
3.4 
3.6 

3.6 

28 

3.6 

39 

3.8 

30 

3.8 

31 

NotB.~Dlscharge  Intapolated  June  12-25  and  8«pt.  9^,    No  gage  height  record  7uly  5  to  Aug.  26. 
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MonlUyditdianfeo/Big  Crteh  luar  Auttin.  Ket..for  lie  year  ending  Sejil.  SO.  191$. 


Vooth. 

lMii'l»"*ia  jtxtJKl  JMl. 

Ean-ofl 
(total  in 
•cnyleet). 

M^tao-. 

MiaiiBum. 

H-.. 

||vnh^-3l 

4.2 
S.1 
C4 

8.5 
4.2 

«.« 
4.0 
3.1 
S.3 
2.3 

4.03 
4.U 
4.  SI 
7.34 
3.67 

144 

April 

2S9 

1^. .::;:::;:::::::::;.::.:..;:::.;:;::.:;.:.: :.. 

Jane 

SepUmber 

294 
437 
318 

KUlCBOIJKr-I.OVXI.OCKS  OUUaATIOK,  UOHT  *  POWSK  OO.'S  RXOXX  OASAI.  MSAm 

mu.  CTTT,  azv. 

Location.— In  SW.  }  aec.  29,  T.  33  X..  R.  35  E.,  a  quarter  ol  a  mile  below  head  of 
canal,  and  about  2  miles  north  of  Mill  G.ty,  Humboldt  <^  ounty. 

Recosd*  AVAII.ABLE. — February  19.  1914.  to  September  30. 1916. 

Gaoe. — Stevens  continuous  water-stage  rectvder  on  left  bank;  inspected  by  Peter 
Oigan. 

Discharge  measuhemekts. — ^Ifade  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Earth  section.  Control  indefinite ;  stage  discharge  relation 
is  affected  by  growth  of  aquatic  plants  and  by  the  wash  from  several  small  gulliea 
below  the  station. 

Eztbemes  or  DISCHARGE. — 1914-1916:  Maximum  stage,  from  water-stage  recorder, 
4.78  feet  at  6  a.  m.  April  5. 1916  (discharge.  243  second-feet) ;  canal  dry  October  1, 
1915,  to  February  6.  1916,  and  June  13  to  September  30,  1916. 

Ice. — Stage-dischaige  relation  not  affected  by  ice. 

Diversions. — None . 

Regulation. — Flow  regulated  by  head  gates  one-fourth  mile  above  station. 

Accuracy. — Stage-discharge  relation  permanent;  not  affected  by  ice.  Rating  curv« 
well  defined  between  0  and  250  second-feet.  Operation  of  water-stage  recorder 
satisfactory  except  for  March  13-18  when  daily  staff  gage  readings  were  used, 
and  June  9-12.  Daily  discharge  ascertained  by  applying  to  rating  table  the 
mean  daUy  giigei  heights  determined  by  inspecting  recorder  graph  except  Feb- 
ruary 7,  29.  March  11. 12. 18.  24.  AprU  6,  9.  20.  and  May  18  for  which  it  was  deter- 
mined by  averaging  the  discharge  values  obtained  by  applying  the  rating  table 
to  hourly  gage  height,  and  June  9-12  when  it  was  interpolated.     Records  good. 

Canal  diverts  from  Humboldt  River  in  sec.  29,  T.  33  N.,  R.  35  £.,  for  storage  in  the 
Taylor- Pitt  leservoirs  near  Humboldt.  The  water  is  returned  to  the  river  during  the 
irrigation  season,  about  3  miles  west  of  Humboldt  through  the  Humboldt-Lovelocks 
Inigation,  Light  &  Power  Co.  outlet  canal  and  carried  in  the  natural  channel  to  the 
headgates  of  the  canals  serving  the  Lovelocks  district. 

Diicharge  mea»wrement*  of  Eumholdt-Lovelocki  Irrigation,  Light  6e  Power  Co.' s  feeder 
eanal  near  Mill  City,  Nev..  during  the  year  ending  Sept.  SO,  1916. 


[Mode  by  L.  W.  Jordan]. 

Date. 

hei2>t. 

Dis- 
charga. 

Uar.ll 

rtet. 
4.37 
.94 
Z31 

'"■^ 

19                            

4.0 

MavlO..               

4S.3 
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DaQy  diueJkarae,  m  seeond-feet,  cf  Eumboldt-Lovdockt  Irriffotion,  Light  &  Power  Co.'$ 
ftMiT  coTud  near  Mill  City,  Nev.,  for  the  year  ending  Sept  SO,  1916. 


D«y. 

Feb. 

Ito. 

Apr. 

M»r. 

Jons. 

Day. 

Feb. 

Var. 

Apr. 

Ifey. 

Jane. 

1.. 

114 
180 
194 
394 
308 

213 
217 
238 
238 
217 

l» 
44 

188 
217 
223 

308 
173 
184 
212 
217 

120 
« 
88 

•     98 
22 

21 
29 
20 
18 
IS 

142 

134 
118 
110 
188 

98 
92 
92 
85 
51 

40 
48 
81 
73 
70 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.0 
1.3 
1.0 

.8 

.5 
.2 
.0 

18 

17 

IS 
52 
99 

114 
99 

108 
114 
V30 
134 
134 

l.TO 

no 

130 
109 

226 

228 

172 
5.2 
2.8 

1.7 
1.? 
1.3 
40 

no 

155 
199 
236 
228 
228 
23. 

n 

12 
9.8 

7.8 
« 

118 
122 
114 
110 
110 

114 
122 
102 
122 

138 

89 
88 
39 

4.3 
3.8 

3.4 
3.0 
Z« 
3.5 
2.5 

2.6 

a::::::::::::::::::: 

s 

18 

4 ' 

19 

5 

30 

• 

ao 

9.4 

7.8 
IX 
19 
17 
13 

21 

7 

22 

g               

23 

9 

34 

10 

25 

II 

28 

12 

27 

13 

23 

ZS  1 

14    

29 

2.5     

14 

30 

2.5   

31 

2.5    



Nora.— Oaml  dry  Oct.  I  to  F*b.  8  and  Jane  U  to  Sept.  30. 

Monthly  ditcharge  of  Hutnboldl-Loveloct*  Irrigation,  Lujht  A  Power  Co.'t  canal  near  liHl 
City,  Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

DlscfaaTKe  In  seeogod-feet. 

Run-oA 
(total m 
acie-twt). 

Maximum. 

Sfiniinnin. 

Mean. 

October 

0 

0 

mcgmlxr 

.... 

0 

0 

Ff  T>r!i"ry  ft-W 

i34 
226 
217 
143 
3.4 

6 

1.3 

7.8 
2.6 
0 

88.7 
157    • 

87.4 
49.1 

3,180 
9,650 
6,200 
3,030 

March 

April 

May 

June  1-13 

40 

July 

0 

0 

0 

21,100 

HiniBOU>T>U>TZU>CXS  IKKIQATIOK,  LIGHT  &  POWER  OO.'S  OVTLZT  CAXAL  HEAK 

HmiBOLST.  axv. 

Location.— In  8E.  }  sec.  30,  T.  32  N.,  R.  33  E.,  at  outlet  of  lower  Taylor-Pitt  reser- 
voir, about  2}  miles  west  of  Humboldt,  Humboldt  County. 

Records  available. — February  15,  1914,  to  September  30, 1916. 

Gaoe. — Stevens  continuous  wat«'-«tage  recorder  on  right  bank  about  100  feet  above 
the  weirs;  inspected  by  Albert  Olson. 

Discharge  measurements. — ^Made  from  a  footbridge  one-fourth  mile  below  gage  or 
by  wading. 

Channel  and  control. — Two  8-foot  Cippoletti  weita  form  a  permanent  control. 
There  is  no  flow  at  0  gage  height. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
1.97  feet  July  24  (discharge,  153  second-feet);  canal  dry  October  1  to  June  5, 
except  for  a  few  days  in  May,  and  .Vuguat  29  to  September  30. 

1914-1916:  Maximum  stage  recorded,  3.02  feet  at  noon  April  30, 1915  (discharge, 
296  second-feet). 

Ice. — Gates  usually  closed  during  winter. 

Diversions. — None. 
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Regulation. — Flow  regulated  by  outlet  gates  a  few  hundred  feet  above  etatioa. 

Accuracy. — Stage-dlschaige  Telation  permanent;  not  affected  by  ice.  Rating  curve 
well  defined  between  0  and  150  aecond-feet.  Operation  of  water-stage  recorder 
satisfactory  except  during  May  when  clock  was  not  running.  Daily  dischai;ge 
ascertained  by  applying  to  rating  table  the  mean  daily  gage  height  taken  from 
graph  by  inspection,  except  that  for  June  6,  13,  21,  July  6,  August  3,  10,  17, 18, 
and  28,  it  was  determined  by  averaging  the  diacharge  obtained  by  applying  hourly 
gage  height  to  rating  table.  Discharge  not  determined  for  a  few  days  in  May  idien 
head  gates  were  opened  and  clock  was  not  running.     Records  good. 

The  following  discharge  measurement  was  made  by  L.  W.  Jmdan: 
June  12, 1916:  Gage  height,  0.97  foot;  dischai^,  51  second-feet. 
Oanal  conducts  stored  water  released  from  the  Taylor-Pitt  Reservoirs  to  the  Hum- 
boldt River  in  the  SW.  i  sec.  31,  T.  33  N.,  R.  33  E.,  for  irrigation  use  in  Lovelocks 
Valley  several  miles  downstream. 

Daily  discharrie,  in  seeond-feet,  of  HumboldULovelocli  Irrigation,  Light  &  fewer  Co.'s 
outlet  canal  near  Hutnboldt,  Nev.,for  the  year  ending  Sept.  SO,  1916, 


Day. 

June. 

July. 

Aug. 

»»y. 

June. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

1 

39 
38 
39 
39 
38 

94 
101 
102 
102 
102 

130 

129 

8S 

49 

38 

35 

37 
37 
37 
C5 

11 

50 

51 

71 

104 

104 

.1(0 
101 
99 
101 
107 

103 
103 

121 
129 
129 

144 
147 
144 
147 
148 

66 
59 
55 
55 
56 

5«' 

30 

10 

14 

14 

21. 

96 
46 
40 
38 
38 

38 
38 
38 
39 
39 

148 
133 

•149 
153 
143 

12S 
123 

128 
130 
130 
130 

14 

2. 

12.... 

22. 

14 

3 

13 

23 

14 

4 

14    

24. 

14 

5 

0 

11 
45 
45 
46 
SO 

15. 

25. 

13 

6 

16. 

26. 

14 

7 

17 

27 

14 

8 

18 

28. 

9.3 

9 

19 

20. 

.0 

10 

20. 

30 

31 

NoTi.— Head  gate  opened  for  a  lew  davs  In  May  when  recording  gage  was  not  nuinlng.    Except  lor  Uito 
period  canal  was  dry  Oct.  1  to  June  5  and  Aug.  29  to  Sept.  30. 

ISonOdy  discharge  of  Uurriboldt-LovelocJcs  Irrigation,  Light  &  Poroer  Co.'t  ovUet  canal 
near  Uumboldt,  Nev.,/or  the  year  ending  Sept.  SO,  1916. 


Honth. 

Dlschaige  In  secand-tset. 

Run-off 

Maximum. 

Uinlmum. 

Mean. 

acre-Ieet). 

107 
153 
130 

0 

38 

0 

SIIL3 
113 
40.S 

3,090 
S;9i0 
3,3=0 

July 

August  1-29 -- 

The  period 

u^aoo 

PTBAMID  AND  WDTNEirCTOOA  I.AKES  BASIN. 
I.AXE  TAHOE  AT  TAHOE,  CAL. 

Location.— In  SE.  i  sec.  6,  T.  15  N.,  R.  17  E.,  near  outlet  of  lake  at  Tahoe,  Placer 
County. 

Drainaoe  area. — 519  square  miles  (Including  water  surface  of  lake,  which  is  193 
square  miles). 

Records  available. — 1900  to  September  30,  1916. 

Gage. — Vertical  staff  fastened  to  piling  of  boat  landing  near  outlet;  lead  by  an  em- 
ployee of  the  United  States  Reclamation  Service.  Datum  is  6,220  feet  above 
sea  level.    Mean  low-water  elevation  of  lake  is  6,226.0  feet. 
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EzTRxxES  or  STAGE. — ^Maximum  stage  recorded  during  year,  9.80  feet  July  14  to  18 
and  20  to  24;  minimum  stage  recorded,  6.96  feet  December  1  and  2. 

1900-1916:  Maximum  stage  recorded,  11.26  feet  July  14,  15, 17,  and  18, 1907; 
minimum  stage  recorded,  4.68  feet  December  19  to  21, 1913. 

AocimACT. — Gage  is  read  to  hundredths  once  daily;  not  read  when  water- surface  is 
rough. 

CooPBKATiON. — Record  furnished  by  United  States  Reclamation  Service. 

Daify  gage  height,  in/eet,  of  Lake  Tahoe  at  Tahoe,  Col.,  for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dee. 

Tan. 

Feb. 

Uar. 

Apr. 

May. 

Jane. 

Jtdy. 

Aug. 

Sept. 

1 

7.80 
7.79 
7.78 
7.75 
7.74 

7.73 
7.73 
7.72 
7.  TO 
7.68 

7.86 
7.M 
7.60 
7.59 
7.58 

7.56 
7.55 
7.53 
7.52 
7.51 

7.49 
7.48 
7.45 
7.44 
7.43 

7.41 
7.40 
7.40 
7.30 
7.38 
7.37 

7.35 
7.34 
7.34 
7.32 
7.31 

7.28 
7.25 
7.21 
7.32 
7.27 

7.34 
7.22 
7.20 
7.19 
7.17 

7.15 
7.13 
7.10 
7.10 
7.09 

"Y.ii' 
"j'.w 

7.02 

7.01 
7.00 
6.99 

6.96 
6.96 
6.97 
7.09 
7.09 

7.10 
7.10 
7.10 
7.80 
7.80 

7.80 
7.40 
7.12 
7.22 
7.22 

7.21 
7.19 
7.19 
7.18 
7.18 

7.15 
7.13 
7.12 
7.11 
7.10 

7.06 
7.08 
7.05 
7.03 
7.01 

7.00 
7.02 

8.05 
8.05 

8.11 
8.18 
8.16 
8.14 
8.15 

8.14 
8.14 
8.13 
8.13 
8.10 

8.09 
8.08 
8.06 
8.05 
8.04 

8.03 
8.02 
8.01 
8.02 
8.06 

8.07 
8.07 
8.08 
8.09 
8.10 

8.10 

8.10 
8.10 
8.11 
8.12 
8.10 

8.13 
8.12 
8.12 
8.12 
8.U 

8.14 
8.15 
8.17 
8.19 
8.20 

8.22 
8.24 
8.25 
8.27 
8.28 

8.28 
8.29 
8.30 
8.33 
8.35 

8.37 
8.39 
8.40 
8.42 
8.44 

8.46 
8.48 
8.51 
8.53 
8.S6 

8.58 
8.60 
8.62 
8.64 
8.68 

8.74 
8.77 
8.79 
8.81 
8.83 

8.84 
8.86 

8.88 
8.88 
8.91 

g!94 
8.06 
8.98 
9.01 

9.03 
9.04 
9.06 
9.07 
9.09 

9.11 
9.13 
9.14 
9.15 
9.15 
9.16 

9.17 
9.18 
9.19 
9.21 
9.24 

9.28 
9.30 
9.32 
9.35 
9.38 

9.40 
9.43 
9.45 
9.48 
9.  SO 

9.  S3 

g.se 

9.57 
9.58 
9.50 

9.60 
9.62 
9.G3 
9.65 
9.67 

9.67 
9.07 
9.67 
9.08 
9.G8 

9.68 
9.69 
9.70 
9.71 
9.72 

9.74 
9.74 
9.75 
9.76 
9.16 

9.77 
9.78 
9.79 
0.80 
9.80 

9.80 
9.  SO 
9.80 
9.79 
9.80 

9.80 
9.80 
9.80 
9.80 
9.79 

9.78 
9.76 
9.74 
9.73 
9.71 
9.  TO 

9.68 
9.67 
9.66 
9.8S 
9.64 

9.63 
9.60 
9.58 
9.55 
9.53 

9.52 
9.53 
9.50 
9.48 
9.47 

9.46 
9.44 
9.42 
9.39 
9.37 

9.34 
9.32 
9.31 
9.30 
9.20 

9.29 
9.28 
9.27 
9.27 
9.26 
9.25 

9.24 

2 

9.22 
0.19 
9.17 

4„ 

7.32 

7.27 
7.30 

8.10 
8.08 

■'iw" 

5 

9.U 

8. 

9.14 

7 

8                  ..-• 

9.12 
9.09 

9 

7.32 
"■7."56" 

"y.ii' 

"i'.isk' 
"7.' 73' 

7.72 

■■7.'78' 
7.78 

"7.'82' 

7.82 

7.87 

"8.03' 
8.06 
8.05 

8.06 
8.08 

8.08 
8.08 
8.08 
8.08 
8.08 

8.08 
8.08 
8.06 
8.05 
8.06 

8.07 
8.07 
8.06 
8.05 
8.05 

8.07 

8.08 
8.08 
8.09 

9.0s 

10    

9.04 

11 

9.03 

12 

9.00 

Ij 

9.00 

14 

15 

8.09 
8.9» 

18 

8.97 

17 

18 

19 

30 

8.96 
8.94 
8.92 
8.90 

a 

8.88 

a 

8.95 

2J 

8.93 

34     

8.91 

J5 

8.89 

8.86 
8.83 

8.82 

8.81 

8.80 

NOTB.— Lake  was  too  rough  for  accurate  reading  on  days  for  which  gage  height  is  not  recorded. 
TBXrCKEE-BnrEB  AT  TAHOE,  OAI.. 

Location. — In  NW.  Jsec.  7,  T.  15  N.,  R.  17  E.,  at  Tahoe,  Placer  County,  ashortdistance 

below  dam  at  outlet  of  Lake  Tahoe. 
Drainaob  area. — 519  square  miles. 
Records  available.— July  3, 1895,  to  February  29, 1896;  June  17, 1900,  to  September 

30, 1916. 
Gaoe. — Vertical  staff  fastened  to  a  laige  cottonwood  tree  on  left  bank,  300  feet  below 

dam  at  outlet  of  Lake  Tahoe.     Original  gage  was  destroyed  by  dredging  operation 

July  15,  1912. 
Discharge  heasurehbnts. — ^Made  from  cable  140  feet  below  gage  or  by  wading. 
Channel  and  control. — Gravel;  practically  permanent. 
Extremes  of  discharge. — Maximum  mean  daily  discharge  for  the  year,  1,010 

second-feet,  March  5  and  6;  minimum  iaean  daily  discharge,  12  second-feet, 

June  3-15. 

1895-96  and  1000-1916:  Maximtua  mean  daily  discharge  reported,  1 ,340  second- 
feet,  July  13  to  20, 1907  (stage,  4.3  feet);  minimifin,  river  dry  during  parts  of  1900, 

1901,  and  1914. 
Ice. — Stage-discharge  relation  aSected  slightly  by  ice. 
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DivsRsio«8. — ^N9  infomuUioK. 

Regulation. — ^Flow  regulated  by  operation  of  gates  in  data,  at  hake  Tahoe. 

AocuRACT. — Stage-dischatge  relation  not  permaoent.  Two  well-defined  rating 
curves  used,  one  applicable  October  1,  1915,  to  July  24, 1916,  the  othra  July  25 
to  September  30,  1916.  Gage  read  to  hundredtiba  at  least  <noe  each.  day.  Stage 
controlled  by  outlet  gates  at  Lake  Tahoe.  Daily  dischaige  ascertained  by  apply- 
ing mean  daily-gage  beight  to  rating  tables. 

Cooperation. — Daily  discharge  and  discharge  measurement  records  furnished  by 
United  States  Reclamation  Service,  which  maintains  tbe  station  in  cooperatiMi 
with  Stone  &  Webster  Engineering  0(Hporation. 

Ditcbarge  meatfuremmti  of  Trudeee  Rwer  at  Tahoe,  Col.,  during  tite  year  ending  Se^. 

JO,  1916. 

{Made  V  R.  R.  Hartley). 


Aug.  It. 
30 


Daxly  dxadwrge,  in  tecond-feet,  of  Truckee  River  at  Tahoe,  Cal.,for  the  year  ending  Sept. 

SO,  1916. 


Day. 

<»ct. 

N«v. 

Dk. 

Jan. 

Fail. 

liar. 

Apr. 

Itay. 

Tana. 

Joly. 

Aug. 

Sept. 

1 

312 
313 
313 
312 
3U 

|}i 
376 
276 
299 

299 
299 
274 
274 

274 

274 
299 
274 
299 
274 

299 
274 
299 
271 
376 

374 

374 
274 
274 
271 
2S1 

2S1 
2SI 
SSI 
281 
281 

37V 
279 
299 
299 

299 

399 

345 
296 
399 

296 

296 
294 
304 
304 
304 

304 
304 
303 
302 
298 

299 

299 
298 

294 
298 

388 
299 
326 
334 
334 

216 

374 
286 
286 
286 

286 
271 
274 
216 
216 

331 

261 
261 
2C1 
291 

291 
291 
247 
247 
291 

381 
353 
353 
353 
253 
384 

384 
334 
382 
472 
383 

382 
313 
288 
286 
286 

426 
396 
426 
396 
396 

396 
334 
334 
339 
339 

339 
339 
339 
339 
339 

338 
339 
339 
396 
396 
396 

396 
396 
234 
812 
312 

286 
286 
286 
286 
286 

154 

154 
154 
154 

154 

154 

184 
210 
210 
210 

210 
514 
514 
514 
514 

514 

514 
514 
614 

517 
520 
S20 
•83 
1,010 

1,010 

1,000 

9BS 

987 

978 

078 

878 
978 
874 
974 

970 
507 
507 
510 
514 

396 
396 
396 
294 
294 

294 
303 
203 
203 
203 
U7 

117 

117 

46 

46 

46 

46 
48 
24 
24 
24 

34 
24 
24 
22 
34 

at 

24 
31 
25 
25 

36 
25 
25 
25 
25 

25 
25 
25 
34 
24 

34 
24 
24 
34 
24 

24 
24 
23 
23 
2$ 

at 

25 
25 
IS 
13 

13 
13 
IS 
13 
13 

13 
13 
13 
13 

13 

13 
13 
13 
13 
13 
13 

13 
U 
12 
12 
13 

13 
13 
13 
13 
13 

13 
13 
13 
12 
13 

13 
13 
13 
13 
IS 

13 
14 
14 
14 
14 

14 
14 
14 
14 
14 



14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

11 
14 
19 
19 

19 

84 
84 
84 
145 

164 
513 
513 
308 
308 
472 

S60 
660 
660 
660 
560 

560 

560 
560 
560 
560 

480 
444 
444 
444 
444 

444 

440 
440 
430 
433 

430 
437 
457 
444 
444 

444 
444 
444 
444 
444 
375 

375 

2 

375 

s 

J7S 

4 

375 

5 

375 

6 

375 

7 

S73 

8 

372 

t 

369 

10 

360 

11 

see 

12 

408 

13 

408 

14 

408 

15 

408 

16 

408 

17 

408 

18 

408 

lii  

408 

20 

408 

21 

408 

23       .... 

406 

2J 

406 

24  

406 

25 

406 

20 

406 

27 

406 

2S 

29 

406 

30 

31 
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Monthly  ditdtarge  of  Tmckee  River  at  Tahoe,  Col.,  far  the  year  ending  Sept.  SO,  1916. 


Hontli. 


October. 

November 

December. 

January. 

February. 

Mardi 

fc:::;:: 

June 

July 

Aupist. 

September.... 

The  year 


IXacharge  la  seconi-feet. 


Maxtmnm.   Mtolmnm.      Mean. 


312 
304 
384 
473 
614 
1,010 

m 

25 

14 

513 

560 
408 


1,010 


J71 

279 

218 

28S 

154 

117 

24 

13 

12 

14 

375 


297 

292 

361 

315 

62a 
34.1 
17.7 
12.9 
96.3 

479 

395 


260 


RuiHiff 

(total  in 

acre-feet). 


17,706 

17.700 

18,000 

22,200 

18,100 

38,500 

2,030 

1,000 

76S 

5,020 

29,500 

23,500 


195,000 


NoTK^— Uonthly  discharge  computed  by  United  Statei  Oeological  Survey. 

TaxrcKXB  aivxK  at  icxi^jn),  cal. 

Location. — Inaec.  36,  T.  18  N.,  E.  17  E.,  above  dam  of  ice  company,  400  feet  northeast 
of  Southern  Pacific  Railroad  station  at  Iceland,  Kevada  County,  and  about  23 
miles  west  of  Reno,  Nev. 

Drainaob  abba. — Not  measured. 

Rbcobdb  available.— August  1, 1912,  to  September  30,  1916. 

Gaoe. — Barrett  &  Lawrence  water-stage  recorder  on  right  bank  above  dam;  auxiliary 
vertical  staff  is  fastened  to  gage  well. 

DiscHABOB  HBASUBEMENT8. — ^Made  from  cable  130  feet  above  gage. 

Crannbl  aitd  contbol. — Small  boulders;  fairly  smooth  and  permanent.  Left  bank 
high;  right  bank  subject  to  overflow  at  high  stages  for  60  feet  back  from  stream. 
Dam  of  National  Ice  Co.  serves  as  i>ennanent  control. 

ExTBBMBS  OF  DISCHABOB. — ^Maximum  mean  daily  discharge  for  the  year,  4,370  secoud 
feet,  .\pril  11;  minimum  mean  daily  discharge,  358  second-fcot,  December  15. 
1907-1916:  Maximum  mean  daily  discharge  reported,  15,300  second-feet,  March  18, 
1907  (stage,  11.5  feet);  miniiniim  mean  daily  dischaige  reported,  310  second-feet, 
December  10,  1908  (stage,  7.9  feet). 

Ice. — Stage-discharge  probably  somewhat  affected  by  ice. 

DiVBBSiONS. — No  information. 

Rbgitlation. — See  Truckee  River  at  Tahoe. 

AocuKACY. — Stage-discharge  relation  probably  permanent.  No  information  regard- 
ing rating  curve  for  1915-16.  Mean  daily  gage  height  determined  from  water- 
stage  recorder  sheets.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  table. 

Cooperation. — Daily  discharge  and  discharge  measurement  records  furnished  by 
United  States  Reclamation  Service,  which  maintains  the  station  in  cooperation 
with  Stone  &  Webster  Engineering  Corporation. 

IHtcharge  TneaturanenU  of  Truckee  River  at  IceUmd,  Col.,  dvriiig  the  year  ending  Sept. 

30,  1916. 


[Made  by  R. 

K.  Hartley.) 

Date. 

hei^t. 

Db- 

charge. 

Date. 

Oaee 
height. 

Db- 
obarge. 

Oot.7 

Fett. 
1.S6 
LM 

Sec-fl. 
420 
411 

July2e 

Fett. 
1.71 
2.01 

S«.-ft. 
575 

f::::::::::::::::::::;:;; 

Aug.  3 

778 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


J>at7i^  diaeharge,  in  leeond-fut,  of  Tnickee  River  at  Iceland,  Cal.,  for  (he  year  endmg  Sept. 

SO,  1916. 


Day. 


Oct. 


Nov. 


Dee. 


Jan. 


F«b. 


Mar. 


Apr. 


Hay. 


Jonab 


July. 


Aug. 


Sept. 


1. 
3. 
8 
4. 
S. 

«. 
7 

8. 
9. 
10. 

U. 

12. 
13. 
14. 
16. 

18. 
17. 
18. 
19. 
20. 

21. 

2e. 

23. 
24. 
25. 

a. 

27. 
28. 
29. 
30. 
31. 


418 
390 
418 
418 
416 

416 
418 
390 
390 
410 

410 
410 
S90 
390 
377 

377 
390 
390 
390 
390 

435 
429 
423 


397 
397 
403 
397 
397 
397 


403 
403 
423 
397 
397 

390 
390 
403 
435 
423 

377 
390 
377 
390 
403 

403 
390 
390 
390 


377 
390 
377 
390 
377 


377 
384 
371 
364 


408 
390 
525 
S04 
525 

455 
371 
403 
.423 
429 

403 
364 
423 
480 
356 

455 

455 
436 
403 
423 

4«2 
436 
403 
390 
403 

390 
403 
478 
455 
483 
504 


490 
471 
580 
390 
595 

688 
595 
539 
511 
471 

694 
710 
683 
633 
648 


560 
560 
608 

560 

588 
560 
633 
560 
660 

580 
560 
525 
567 
640 
640 


674 
574 
455 
525 
525 

525 
546 
560 
560 
870 

670 
696 
525 
526 
611 

611 
525 
681 
667 

695 

626 

974 

920 

1,010 

1,200 

974 

1,010 

920 

938 


920 

903 

930 

1,400 

1,470 

1,460 
1,470 
1,470 
1.470 
1.490 

1,880 
1,860 
2,010 
2,000 
2,340 

2,220 
2,000 
2,240 
2,770 
3.640 

3,060 
2,710 
2,360 
1,810 
1.680 

1,740 
1,840 
3,070 
£370 
2,460 
:^280 


3,230 
2,140 
2,230 
2,370 
2,800 

2,690 
2,770 
3,250 
3,650 
4.370 

3,490 
2,770 
3,010 
3,410 
3.410 

3,330 
3,170 
2,770 
2,450 
2,610 

2,850 
3,010 
3,260 
3,330 
3,410 

3,67D 
3,570 
3,67D 

3,330 
3,010 


3,010 
3,930 
3,170 
3,670 
3,650 

S,ll?0 
3,410 
2,770 
2,610 
2,450 

2,370 
2,140 
1,940 
1,940 
1,960 

2,000 
2,000 
2,220 
2,070 
2,000 

2,070 
2,140 
2,000 
1,680 
1,460 

1,240 
1,200 
1,360 
1,510 
1,510 
1,510 


1,510 
1,740 
1,680 
1,940 
2,180 

3,200 
3,380 
3,330 
2,400 
2.230 

2,070 
1,940 
1,900 
2,000 
2.140 

2,200 
2,200 
2,000 
1,740 
1,610 

1,350 
1,240 
1,240 
1,240 
1,300 

1,300 
1,300 
1,200 
1,010 
1,010 


1,010 
1,130 
1,060 
1.010 
966 

965 
920 
930 
878 
793 

792 
792 
792 
710 
710 

632 
648 
648 
833 
433 

443 
433 

463 
490 
490 

670 
793 
793 

750 
681 


78? 

m 

787 
7«7 

700 
734 
710 
734 
710 

670 

833 

'633 

(05 


580 
580 
560 
581 
fi<7 

674 
S74 
674 
674 
674 

668 

567 
681 
667 
681 
.497 


497 
483 
488 
483 
483 

469 
469 
469 
481 
483 


686 
525 

497 
497 
497 
611 
511 

535 


511 


497 
497 


m 


Monthly  ditdiarge  of  Truckee  River  at  Iceland,  Cal.,  for  the  year  endinff  Sept.  SO,  1916. 


Month. 


Dlschargo  in  sceond-feet. 


Uaximam. 


IflflJTmiwi . 


Mean. 


BniKoff 

(toUlln 

acre4eet). 


October 

Movcmber.... 

December. 

January 

February 

Uarch 

AprU 

Hay 

Juiw 

July 

August 

September 

Tbeyear 


435 

435 

525 

710 

1,200 

3,640 

4,370 

3,970 

2,400 

1,130 

793 

886 


377 

364 

358 

390 

455 

903 

3,140 

1,200 

1,010 

422 

497 


403 

391 

433 

6M 

8<9 

1,930 

3,060 

3,250 

1,750 

742 

631 

606 


34,700 
23,300 
36,800 
35,700 
39,100 
119,000 
182,000 
138,000 
104,000 
45,600 
38,(00 
30,100 


4,370 


368 


1,U0 


807,000 


NOTS.— Uontbly  discharge  computed  by  United  States  Oeological  Survey. 
TXVOKXX  BIVER  AT  BXITO,  BXV. 

Location.— In  sec.  11,  T.  19  N.,  R.  19  E.,  at  Virgima  Street  Bridge fn  Reno,  Washoe 
County,  6  milee  above  mouth  of  Steamboat  Creek,  and  12  milee  below  Nevada- 
California  boundary. 

Brainagb  arba. — 1,070  sciuare  milee  (measured  on  topograpbic  mapa). 

Records  available. — ^JuJy  1,  1906,  to  September  30,  1916. 

Gaob. — Vertical  staR  fastened  to  retaining  wall  on  left  bank  about  20  feet  below  the 
bridge;  datum  4,481.60  feet  above  aea  level.  Read  by  employee  of  U.  S.  Weather 
Bureau. 
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DiscHARGB  itBAsuBEMEMTS.— Made  from  the  Rock  Street  Bridge  800  feet  below  gage 
or  by  wading. 

Channel  and  contbol. — ^Bed  composed  of  gravel  and  bouldera;  &irly  permaaeiit. 
One  channel  at  all  stages;  river  confined  by  retaining  walk. 

Extremes  or  discharoe. — ^Maximum  stage  recorded  during  year,  5.3  feet  April  II 
(diflchatge,  5,020  second-feet);  minimum  stage,  0.6  foot  October  1  (discharge,  88 
second-feet). 

1906-1916:  Maximum  stage  recorded,  8.2  feet  March  18, 1907  (discharge,  14,600 
second-feet);  minimum  stage,  —0.1  foot  July  2  and  3, 1912  (disdiatge,  18  second- 
feet). 

Ice. — Stage-discharge  relation  slightly  affected  by  ice. 

Diversion. — Numerous  diveiBions  for  Truckee  Valley  above  and  below  station. 

Regulation. — Flow  affected  somewhat  by  the  operation  of  several  power  plaiits 
above  the  station,  by  storage  at  Lake  Tahoe,  and  by  the  irrigation  divendona  for 
Truckee  Valley. 

AcoDRACT. — Stage-dischaige  relation  permanent;  presumably  affected  by  ice  Janu- 
ary 16  to  February  3.  Rating  curve  well  defined  between  20  and  4,000  second- 
feet.  Gage  read  to  tenths  once  daily.  Daily  discharge  ascertained  by  applying 
daily  gage  height  to  rating  table  except  for  period  when  stage-dischaige  relation 
was  affected  by  ice.    Records  obtained  by  use  of  rating  table  good;  others  fair. 

Ditdunrge  measurement*  of  Truckee  River  at  Reno,  Nev.,  during  the  year  ending  Sept.  SO, 

1916. 

[Made  by  L.  W.  Jordan.] 


Date. 

Oase 
beight. 

Dls- 
cih&rgo* 

Date. 

he^t. 

Dla- 
cbatge. 

Mar.  li 

Fut. 
3.42 
3.9S 

aee.-fl. 
1,900 
3,650 

Fett. 
3.45 
1.22 

Sec.-ft. 
2,080 

Ifn*   g           

Aug.  5........ 

255 

Daily  disdutrge,  in  seamd-feel,  of  Truckee  River  at  Reno,  Nev.,  for  the  year  ending  Sept.  SO, 

1916. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

88 

107 
107 
154 
107 

129 
129 
128 
107 
107 

107 
107 
129 
107 
107 

107 
107 
129 
129 
164 

154 

213 
182 
347 
213 

213 
182 
182 
164 
182 
182 

182 
182 
182 
182 
213 

213 
182 
247 
284 
324 

284 
347 
384 
284 
324 

284 
284 
324 
324 
324 

3«8 
368 
368 
324 
368 

368 
368 
284 
868 
368 

368 
368 
368 
660 
368 

368 
324 
368 
3«8 
324 

368 
324 
324 
417 
324 

284 
368 
324 
284 
284 

368 
368 
368 
324 
284 

824 
324 
308 
368 
368 
368 

368 
368 
660 
417 
471 

£30 
471 
471 
530 
530 

630 

471 
471 
895 
530 

530 

"in 

630 

471 
530 
660 

sgs 

1,040 

1,040 
730 
595 
595 
595 

505 
505 
595 
585 
505 

660 
960 
960 
960 
960 

960 
960 
960 
•60 

880 

880 

880 

1,410 

1.510 

1,410 
1,410 
1,410 
1,510 
1,610 

1,830 
1,950 
2,320 
2,320 
2,190 

2,460 
2,190 
2,320 
2,590 
3,870 

3,520 
2,880 
2,590 
1,950 
1,720 

1,610 
1,830 
1,960 
2,320 
2,450 
2,190 

2,190 
2,320 
2,320 
2,320 
2,730 

2,730 
3,030 
3,030 
3,520 
3,870 

5,020 
3,190 
2,450 
2,  <30 
3,190 

3,030 
3,190 
2,450 
2,190 
2,190 
2,450 
2.590 
2:730 
3,030 
3,030 

3,350 
3,520 
3,690 
3,190 
2,880 


2,730 
3,030 
3,030 
3,520 
3,870 

4,440 
3,520 
2,880 
2,730 
2,450 

2,320 
2,190 
1,950 
1,M0 
1,830 
1,830 
1,830 
1,950 
2,0/0 
1,830 

2,070 
2,070 
1,950 
1,720 
1,310 

1,040 
960 
1,040 
1,220 
1,220 
1,310 

1,310 
1,310 
1,220 
1,720 
1,830 

2,070 
2,070 
2,070 
2,190 
2,070 

1,950 
1,720 
1,720 
1,720 
1,830 

2,070 
2,070 
1,830 
1,610 
1,510 

1,220 
1,040 

1,040 
1,040 
1,130 

1,040 

960 

1,040 

1,040 

730 



660 
'  805 
730 
660 
660 

660 
660 
060 
660 
530 

530 
530 
530 
471 
417 

417 
368 
321 
217 
213 

213 
182 
182 
182 
182 

182 
182 
417 
417 
321 
32( 

324 

417 
471 
417 
368 

368 
324 
284 
324 
324 

324 
284 
182 
247 
284 

247 
213 
247 
347 
213 

347 
US 
347 
247 
347 

313 

213 
213 
347 
347 
217 

213 

a. 

182 

3 

182 

4 

182 

5... 

182 

t 

183 

7 

183 

g 

128 

9 

154 

10 

154 

11 

182 

12 

284 

13 

247 

14 

182 

15 

182 

It 

182 

17 

182 

18.. „ 

213 

19 

213 

30 

183 

a 

183 

ai 

213 

aj 

347 

M 

347 

as 

183 

36 

213 

27 

313 

as 

347 

at 

213 

30            

247 

81 

Note.— Daily  discharge  for  period  when  stage-i 


lo«s:  Jan.  17-31, 470  second-fset,  and  Feb.  1-3, 420  seoond-feet. 


I  relation  waa  affected  by  ice,  estimated  as  tol- 
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UonOtiy  diteharge  of  Tradeee  River  at  Seno,  N«t.,for  the  year  ending  Seft.  M,  1916. 


Kooth. 

Dlsdiarge  in  aecond-teet. 

Run-off 
(total  In 

MaTltnum.  i  Itinlraum. 

1 

Uem. 

October 

247 

368 

««0 

MO 

1,040 

3,870 

S,020 

4,440 

3,190 

805 

471 

364 

88 

IS3 
284 
W8 

144 

290 

355 

490 

704 

3,000 

3,940 

2,190 

1,540 

436 

278 

300 

8,850 

17,300 

21,800 

Jannary 

30,100 

February ... 

40,500 

March 

880 
3,190 
960 
730 
183 
129 
139 

133,000 

AprU 

175,000 

Mky :...;.::.::: ..::::.; 

135,000 

June 

OI.MO 

July 

38,800 

Aagnst 

17.100 

Septunber ' 

11,900 

The  year 

5,020 

88 

9«3 

689,000 

•tXaOJCES  RIVXX  AT  OLA&K,  >KT. 

Location.— In  SE.  I  sec.  26,  T.  20  N.,  R.  22  E.,  at  hi^Tray  bridge  abont  600  feet 

from  Southern  Pacific  Railroad  station  at  Clark,  Storey  County. 
Dbainaqb  area. — 1,740  square  miloe. 
Rbcords  ATAXiiABLE. — July  1,  1907,  to  June  6, 1910;  'August  1, 1910,  to  December  31, 

1915;  when  the  station  was  discontinued. 
Gaob. — Vertical  staff  on  south  abutment  of  bridge. 
Discharge  measurements. — Made  from  highway  bridge. 

Channel  and  control. — Bed  composed  of  rock  and  gravel;  shifts  occa/donally. 
Extremes  op  discharoe.— Maximum  mean  daily  diachai^,  October  to  December, 

1,080  second-feet,  December  4. 
1907-1915:    Maximum  mean  daily  discharge,   7,760  second-feet,*  January  1, 

1914;  minimum  mean  daily  dischaige,  65  second-feet  August  9,  1913. 
Ice. — No  information. 

Dtvbrsions. — Water  is  used  for  irrigation  in  Truckee  Valley  above  the  station. 
BEotTLATioN. — Flow  affected  by  the  operation  of  several  power  plants  above  the 

station  and  also  by  manipulation  uf  the  outlet  gates  of  Lake  Tahoe. 
Cooperation. — Records  furnished  by  the  United  States  Reclamation  Service. 

Daily  diteharge,  in  tecond-feet,  of  Tnidcee  River  at  Clark,  Nev.,  for  Ae  period  October  to 

December,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Not. 

Dec. 

Day. 

Oct. 

Nov. 

Dae. 

1 

300 
320 
300 
320 
340 

340 
360 
340 
340 
340 

420 
440 
440 
460 
460 

440 
440 
400 
480 
500 

630 

930 

990 

1,080 

1,0S0 

1,020 
990 
990 
930 
9G0 

11 

320 
340 
340 
3>->0 
340 

320 
3» 
340 
360 
360 

500 
520 
520 
500 
500 

520 
480 
500 
500 
460 

960 
440 
4C0 
480 
500 

500 

540 
520 
460 
480 

21 

340 

320 
340 
340 
SU) 

340 
340 
3M 
380 
360 
380 

440 

4eo 

480 
480 
500 

500 
480 
460 
480 
500 

440 

3. 

11 

22 

460 

t 

13 

23 

430 

4 

14 

24 

460 

( 

15 

25 

400 

e 

16. 

26 

340 

7 

17 

27 

360 

8. 

18. 

28 

320 

0. 

19 

29 

320 

10. 

20. 

30 

380 

.  .    .. 

31 

340 

>  Jost  above  Derby  dam,  vheie  the  discharge  is  practically  the  same  as  at  Clark. 
•  Discharge  at  Reno,  Uarch  18, 1907, 14.600  second-teet. 
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JfontMy  ditdutrye  cf  Trudcee  River  at  Clark,  Nev.,  for  the  period  October  to  December, 


1915. 


llaBth. 

IXaoharKe  in  seoond-teet. 

Run-off 
(total  In 
acr»-feet). 

ICaximum. 

3«0 

«20 

1,0*0 

Minimum. 

Uean. 

October 

300 
420 
240 

341 

477 
611 

21,000 
28,400 
37  600 

l>eoeiiib«r. 

Tbapenod 

«7,000 

NoiB.— KontUy  dbcharis  table  compiled  by  Uaited  Btatea  Oeotogical  Borvey. 

fiONBT  IjAKX  basin. 
aaiLD  Ktnr  ckxxs  hxax  sttsabviixe,  cal. 

Location.— In  NE.  }  sec.  17,  T.  29  N.,  R.  12  E.,  at  bridge,on <»unty  road  at  RidMioui 
&  Sons'  itmch,  about  2)  milee  aoutheaet  of  Suaanville,  Laaeen  County,  Cal. 

DsAENAOE  ABSA. — ^Not  iQeasured. 

Rbcords  availablb.— February  24  to  March  31, 1913,  and  March  21, 1915,  to  June  8, 
1916  (not  complete),  when  the  station  tras  discontinued. 

Gaob. — Vertical  staff  nailed  to  upper  side  of  right  bridge  abntment;  read  by  S.  D. 
Bidenour.    Gage  used  in  1913  was  at  same  location  but  different  datum. 

DiscHARes  MSASUREKENTa. — ^By  wading  or  from  bridge. 

Channel  and  control. — Gravel  and  small  boulders;  subject  to  riiift. 

EzTRXMKS  Of  BTAOB. — 1913-1916:  Water  above  gage  May  11,  12,  1915,  and  Februaiy 
10,  1916  (maximum  discharge  estimated  200  second-feet,  Feb.  10,  1916);  water 
below  lower  limit  of  gage  (0.04  foot)  moet  of  October,  all  of  November,  and 
part  of  December,  1915  (disdiaige,  leas  than  2.0  second-feet). 

lex. — Stage-dlscfaatge  relation  is  affected  by  ice  for  short  periods. 

DrrBBSiONB. — ^No  infonnation. 

Rboulation. — No  infonnation. 

AocTTRACT. — Sti^e-dischaige  relation  not  permanent.  Affected  by  ice  December 
30,  31,  and  January  3  to  6;  also  by  back  water  due  to  operation  of  head  gates  of  an 
irrigation  ditch  which  heads  between  the  gage  and  control.  See  footnote  to 
daily-discharge  table.  Base  rating  curve  fairly  well  defined.  Gage  read  to 
hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  height  to  rating  table.    Records  fair. 

Diieharge  mefowrementt  of  Gold  Run  Cfreeh  near  Sutanrille,  Cal.,  during  the  year  ending 

Sept.  SO,  1916. 


(Made  br  Thad  UcKay.] 

Date. 

Gage 
height. 

Teet. 
1.16 
1.16 

a  1.26 

Dis- 
charge. 

Feb.  19 

Secft.^ 

Mar.  26 

26 

Hay  17 

22 

a  Stage-discharge  relation  probctbly  affected  by  dam  for  irxigatiozL 
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Daily  dueharge,  in  ieeond-/eet,  of  Oold  Run  Creek  near  Sutanville,  Cal.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

D«e. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

Jane. 

1 

6.5 
6.4 
6.5 
6.5 
40 

10 
9.4 
9.8 
9.8 
9.2 

a« 
a4 

8.0 
7.9 
8.2 

7.9 

a2 

&4 
8.6 
14.0 

16 
30 
24 
48 
28 

17 
16 
14 
12 
12 
11 

17 
78 
S8 
S8 
200 

88 
44 
34 
30 
30 

32 
32 
32 
28 
31 

20 
29 
28 
29 
28 

40 

37 
30 
25 

23 
20 
19 
20 
» 

19 
18 
18 
25 
35 

42 
58 
85 
39 
37 

42 
47 
S2 
114 
99 

65 
50 
42 
34 
29 

28 
29 
31 
32 
29 
28 

31 

27 
28 

28 
29 
S2 
37 
44 

71 
40 
33 
33 
40 

33 
40 
S3 
28 
28 

27 
27 
27 
31 
34 

47 
44 

52 
42 
32 

30 
86 
46 
58 

64 

75 
42 
43 
87 
30 

27 
27 
2} 
2t 
24 

21 
24 
38 
28 
23 

28 
3S 
40 
40 
35 

34 
32 
31 
31 
30 
» 

36 

a 

37 

3 



30 

4 

35 

s 

43 

6 

43 

7 

43 

8 

38 

9 

10 

11 

IJ 

IS 

14 

15                                      .... 

13 

17 

5.4 

8.8 
6.9 
8.7 
«.8 

S.8 
0.8 
7.8 
7.3 
7.2 

«.7 
«.7 
«.8 
«S 
6.6 
0.5 

18 

20 

21 

22 

23 

W 

5.4 
5.5 

5.4 

25  

23 

28 

2> 

30 

Note.— Water  below  tower  Umltof  gage  (diacharge,  3.0aeeond.feet)  Oct.  1-16, 18-23,  and  Oct.  27  to  Dec.  I& 
Stage  dlaoharge  relation  affected  by  Ice  Dec.  30, 31,  and  Jan.  3  to  6;  ducliarge  estimated.  Feb.  10,  water 
above  top  o(  gage  morning  and  evoilnc;  dlscbarge  estimated.  Apr.  2S  to  If  ay  1 ,  backwater  due  to  Irriga- 
tion, about  OJi  toot;  May  2-18,  baokwatcar,  about  0.24  Itoot;  Mav  19-22,  backwater,  about  0.86  foot:  and  June 
8,  backwater,  about  0.8  foot.  Tbe  dally  gage  height  was  modified  by  these  amounts  lor  backwater,  belore 
applying  to  the  base  rating  table  for  conations  of  no  backwater. 


Monthly  discharge  of  Gold  Run  Creek  near  SutanvUle,  Cat., /or  the  year  ending  Sept. 

1916. 


SO, 


Month. 

Discharge  In  seoond-teet. 

Rmtoff 
(total  in 
aar»4Mt). 

Mazimum. 

*^t*ifm"m. 

Mean. 

December  17-31 

7.8 

48 
200 
114 

71 

75 

43 

6.5 
6.4 

11 

18 

26 

23 

28 

6.87 
13.9 
37. 3 
3D.  5 
35.1 
85.1 
85.4 

904 

January 

855 

a,  140 

2,430 

Much..' 

April 

2,090 

mS^"". ..::::::. ::":;.::.::...:;::::::::::   ::::;:!:: 

2.160 

Jmiel-8 

563 

Tbe  period 

10,400 
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IiASSEB'  CBEEK  HEAS  SXTSANVILLE,  CAI<. 

Location.— In  NW.  }  sec.  22,  T.  29  N.,  R.  12  E. ,  at  Drake  ranch,  about  4i  miles  south- 
east of  Susanville,  Lassen  County. 
Dbainaoe  area. — Not  measured. 
Records  available.— March  13  to  April  14, 1913,  and  March  21, 1915,  to  June  7, 1916 

(not  complete),  -when  the  station  was  discontinued. 
Gage. — Staff  gage  on  right  bank;  read  by  Jesse  Drake,  jr.    Gage  used  in  1913  was  a 

Btafi  gage  nailed  to  bent  of  highway  bridge  1}  miles  downstream  at  independent 

datum. 
Discharge  measurbiients. — Made  by  wading. 
Channel  and  control. — Composed  of  firm  clay;  changes  frequently.    Both  bonks 

subject  to  overflow  at  high  water. 
Extremes  of  stage. — Maximum  stage  recorded  during  year,  3.74  feet  at  3.10  p.  m. 

February  11;  minimum  stage  recorded,  0.78  foot  May  12. 
Ice. — Stage-discharge  relation  probably  affected  by  ice. 
DrvBKSiONS. — Water  is  diverted  above  the  station  for  irrigation. 
Regulation. — No  information. 
AccuRACT. — Stage-dischaige  relation  changes  frequently.     Sufficient  measurementa 

were  not  obtained  to  define  the  changes.     Crage  read  to  hundredths  twice  daily. 

Ditdutrge  matauremenU  of  LatBcn  Creek  near  Stisanville,  Cal.,  during  the  year  ending 

Sept.  SO,  1916. 

[Uade  by  Thod  If  cKay.] 


Date. 

Oase 
height. 

Dis- 
charge, 

Feb. 19 

Feet. 
1.4S 

Sec-ft. 

Mar.  at 

8.7 

Daily  gage  heiglu,  in  feet,  of  Lassen  Creek  near  Susanville,  Cal.,  for  the  year  ending  Sept 

SO,  1916. 


Day. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

lane. 

I 

a87 
.88 
.93 
.97 
.98 

1.02 
1.04 
1.20 
1.08 
1.09 

1.04 
.98 
.99 
.99 

1.18 

1.11 
1.04 
1.11 
1.08 
1.03 

1.02 
1.07 
1.S2 
2.02 
1.70 

1.52 
1.37 
1.32 
1.36 
1.20 
1.11 

1.07 
1.08 
1.08 
1.15 
1.06 

1.19 
1.47 
1.55 
1.62 
1.68 

3.72 
2.04 
1.43 
1.38 
1.29 

1.45 
1.44 
1.46 
1.41 
1.51 

1.51 
1.45 
1.46 
1.53 
1.54 

1.80 
2.20 
1.58 
1.40 

1.32 
1.30 
1.28 
1.31 
1.36 

1.26 
1.31 
1.23 
1.36 
1.37 

1.57 
1.54 
1.58 
1.57 
1.48 

1.60 
1.56 
1.82 
2.34 
2.34 

1.93 
1.53 
1.70 
1.58 
1.51 

1.61 
1.74 
1.75 
1.60 
1.53 
1.47 

1.73 
1.51 
1.62 
1.50 
1.50 

1.51 
1.50 
1.52 
1.52 
1.63 

2.14 
1.69 
1.65 
1.55 
1.63 

1.60 
1.89 
1.62 
1.54 
1.46 

1.52 
1.46 
1.42 
1.40 
1.38 

1.25 
1.31 
1.26 
1.22 
1.16 

1.16 
1.09 
1.09 
1.17 
1.14 

1.37 
1.26 
1.07 
.94 
.89 

.85 
.78 
.82 
.85 
.81 

.92 

.97 

1.09 

1.14 

1.12 

1.05 
1.04 
1.09 
1.05 
1.05 

.99 
1.05 
1.01 
1.00 
.96 
.96 

0,98 

2 

97 

3 .  .               

1  00 

4 

1  00 

5 

90 

6 

99 

7 

1  04 

8 

9 ; 

10 

11 

12 

13 

14 

15 

16 

17 

1.07 
1.05 
1.07 
1.06 

1.05 
1.07 
1.07 
I.  Oft 

i.oe 

.99 
.90 

i.oe 

.94 
.91 
.85 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

2B 

ao 

........ 

31 

&i927''— 10— wsp  440 18 


Digitized  by 


Google 


274 


SURFACE  UTAIEB  S(rPPI>T,  ISM,  PABT  X. 


JASXSmXH,  OIX. 

LocAxiOK.— In  NE.  }  SW.  i  sec.  32,  T.  29  N. ,  R.  13  £. ,  200  feet  west  of  bridge  on  county 
road  at  ranch  of  D.  J.  Sweeney,  and  2)  miles  northwest  of  JamesTiHe,  Ij»en 
County. 

Dbain-aob  akea. — ^Not  measured. 

Records  available. — February  17,  1913,  to  July  31,  1916,  when  the  station  was 
discontinued. 

Gasb. — Inclined  staff  on  left  bank,  installed  March  21,  1915;  read  by  D.  J.  Sveeny. 
Original  gage  waa  400  feet  above;  original  datum  not  maintained. 

Discharge  measurements. — Made  from  footbridge  or  by  wading. 

Cbannzl  and  control. — Composectof  gravel,  smail  boulders  and  sand;  Bomefwhat 
shifting.  An  artificial  control,  effective  at  low  stages,  was  constmcted  March 
21,  1915,  but  its  efiect  was  destroyed  by  the  changes  prodaced  by  the  fkood  of 
February  10,  1016.    Zero  flow  was  at  stage  1.3  feet. 

Extremes  op  stage.— Maximum  stage  recorded  during  year,  8.SS  ieet  at  5  p.  m. 
February  10;  minimum  stage  recorded,  1.3  feet  October  1  to  Noirember  3  (prac- 
tically no  flow). 

1913- 1916:  Maximum  stage  recorded,  9.6  feet  at  5  p.  m.  January  25,  1914  (dis- 
charge, 360  second-feet);  Tninimiim  stage  recorded,  1.3  feet  (gage  installed  March 
21,  1915)  July  25  to  November  3,  1916  (practically  no  flow). 

Ice. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

Diversions. — Small  amount  of  meadow  land  irrigated  above  station. 

Regulation.— No  information. 

Accuracy. — Stage-discharge  relation  changed  frequently  after  January  5;  observer's 
notes  and  record  of  stage  indicate  ice  effect  from  about  January  6  to  25  and  from 
February  3  to  9.  Rating  curve,  November  2  to  January  5,  burly  well  defined. 
Gage  read  to  half-tenths  twice  daily.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table.  Records  fiiir  up  to  January  5.  Sufficient 
measvirements  were  not  obtained  to  define  the  changes  in  stage-discharge  relation 
after  January  5. 

Diidua-ge  meMuremtnU  of  Baxter  Creek  near  Jmietvxlle,  Col.,  during  the  year  endiing 

Sept.  30^  19t6^ 

[IfMk  by  Tbad  UcKay.] 


Djte. 

iSfft. 

IHs- 
eharge. 

DsU. 

h^S. 

Dte- 

Fob.« 

2.70 
2.<8 

14 
41 

Apr.24 

Fttt. 
3.18 
2.  SI 

Bec-ft. 
U 

Jiar.a? 

ll«^17 

a 

Apr.n 
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Daily  gage  height,  in  feet,  of  Baxter  Creek  near  JanetmUe,  Oil. ,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Not. 

D«c 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

, 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.8 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.8 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.3 

1.35 

1.S 

1.5 

1.5 

1.5 

1.55 

1.4S 

l.i 

1.4 
1.4 
1.4 
1. 45 

1.5 
1.5 
1.5 
1.5 
1.5 

1.S 
1.6 
1. 55 
1.6 
1.86 

1.06 

1.S 

1.8 

1.5 

1.5 

1.60 
1.65 
1.85 
1.75 
1.66 

I.«5 
1.60 
1.58 
1.60 
1.66 

1.82 

1.75 
2.85 
Z20 
1.88 

1.65 
1.60 
1.60 
1.60 
1.60 

1.80 
1.65 
1.68 
1.66 
1.70 

1.62 
1.58 
1.56 
1.55 
1.56 
1.55 

1.55 
1.55 
1.86 
1.90 
1.96 

2.50 
2.60 
2.60 
2.60 
2.60 

%W 

2.40 
^25 
2.20 
2.15 

2.10 
2.00 
2.30 
2.65 
2.70 

170 
2.75 
3.45 
3.60 
4.48 

4.30 
4.10 
8.65 
3.45 
3.15 
3.00 

2.90 
2.70 
2.95 
Z90 
S.86 

3.42 
4.60 
4.25 
4.25 
8.80 

6.25 
4.15 
8.38 
3.25 
3.35 

3.30 
2.75 
2.80 
2.90 
3.06 

3.10 
2.95 
2.85 
2.76 
2.85 

3.35 
3.45 
3.10 
2.80 

•< 

2.80 
2.75 
3.00 
3.05 
8.50 

2.90 
2.75 
3.00 
3.05 
3.10 

3.30 

3.40 
3.30 
2.90 
2.88 

3.00 
8.20 
3.30 
3.80 
3.80 

3.50 
3.40 
3.25 
ZK 
2.85 

2.85 
2.85 
3.00 
2.  SO 
2.85 
2.75 

2.95 
2.95 
2.85 
2.80 

2.82 
2.80 
2.90 
3.06 
3.36 

3.55 
3.30 
3.10 
3.23 
3.28 

3.28 
8.52 
3.25 
3.15 
3.06 

3.16 

3.i0 
3.20 
3.3) 
3.25 

3.45 
3.40 
3.45 
3.35 
3.30 

3.35 
3.45 
3.75 
3.80 
8.76 

3.90 
3.55 
3.50 
3.45 
3.40 

3.85 
3.25 
3.10 
3.10 
3.10 

3.15 
2.95 
3.25 
3.08 
8.06 

3.25 
3.30 
3.28 
8.26 
3.05 

2.95 
2.95 
2:95 
2.95 
3.95 
3.00 

2.95 
3.05 
3.10 
2.95 
2.95 

2.95 
2.96 
2.95 
3.85 
2.72 

2.70 
.2.68 
2.65 
2.62 
3.48 

2.42 
2.35 
2.30 
2.28 
3.30 

2.16 
2.05 
2.05 
2.05 
1.95 

1.85 
1.85 
1.85 
1.82 
1.88 

1.90 

2 

1.90 

S 

1.85 

4 

1.85 

S 

1.85 

6 

1.86 

7 

1.75 

S 

1.76 

9 

1.76 

10 

1.75 

11 

1.75 

12 

1.75 

IS 

1.76 

14               

1.76 

15 

1.75 

16 

1.65 

17 

1.66 

18 

1.66 

19 

1.66 

1.65 

1.66 

22 

1.65 

1.65 

M 

1.65 

1.55 

23 

1.56 

27 

1.50 

1.45 

29 

1.46 

1.46 

81 

1.45 

Daily  discharge,  in  lecond-feet,  of  Baxter  Creek  near  Janetville,  Cal.,  for  the  period 
Oct.  1,  1915,  to  Jan.  S,  1916. 


Day. 

Nov. 

Dec. 

Jan. 

Day. 

Not. 

Dec. 

Jan. 

Day. 

Nov. 

Deo. 

Jan. 

1 

1.0 
2.3 
4.6 
3.3 
2.3 

2.3 
1.7 
1.0 
1.7 
1.4 

1.4 
1.4 
4.6 
6.3 

e.2 

11 

0.4 
.4 
.4 
.4 

.7 

1.0 
1.0 
I.O 
1.0 
1.0 

l.» 
3.3 

34 

11 
5.0 

3.3 

1.7 
1.7 
1.7 
1.7 

a 

1.0 
1.0 
1.4 
1.7 
3.2 

3.2 
1.7 
1.7 
1.0 
1.0 

1.7 
2.3 
3.6 
i.% 
3.7 

1.9 
1.6 
1.4 
1.4 
1.4 
1.4 

2L 

12. 

22. 

3 

IS. 

23 

4. 

0.3 
1.0 

1.0 
1.0 
1.0 
1.4 

.7 

14 

34 

b. 

15. 

35. 

C 

16. 

36 

7. 

17 

27..     . 

8. 

18. 

38. 

9. 

19. 

39. 

10. 

20. 

80. 

31 

.     _ 

y  OTi.  —No  flow  Oct.  1  to  Nor,  3. 
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276  STJBFACE  WATEB  SUPPLY,  1916,  PABT  X. 

WABNEB,  LAKES  BASnT. 
TWXKTTXIU  CSEEK  BKAK  WAJUfZS  JJLKK,  OSKQ. 

Location. — In  sec.  24,  T.  40  S.,  R.  23  £.,  abont  a  quarter  of  a  mile  above  highway 
bridge  at  mouth  of  canyon,  2  miles  south  of  Warner  Lake  poet  office.  Lake  County; 
below  all  tributaries. 

Drainage  abba. — 155  square  miles '  (measured  on  U.  S.  Reclamation  Service 
map).  The  total  drainage  area  is  213  square  miles,  but  an  area  of  58  square 
mUes  tributary  to  Cowhead  Lake  contributed  no  water  to  Twentymile  Creek 
from  about  June  1,  1911,  until  the  spring  of  1914,  none  in  1915,  and  probably  very 
little  in  1914  or  1916. 

Rbcords  available. — March  1, 1910,  to  July  2, 1916,  when  station  was  discontinaed. 

Gaoe. — Stevens  continuous  water-stage  recorder  on  right  bank  beginning  October  8, 
1915;  Barrett  &  Lawrence  recorder,  December  3,  1914,  to  October  8,  1915;  gage 
reader,  F.  6.  Ilouston.  Original  gage  at  bridge,  March  1  to  June  3,  1910;  staff 
gage  at  site  of  present  recorder,  rrad  June  3,  1910,  to  December  3,  1914,  «xcept 
March  31  to  July  20,  1914,  when  a  Barrett  &  Lawrence  recorder,  temporarily 
installed,  was  used.  Gage  readings  dtiring  1910  and  1911  refer  to  datum  0.32  foot 
higher  than  that  used  from  1912  to  date. 

DiscHABOE  MEASUREMENTS. — ^Made  fiom  highway  bridge  or  by  wading. 

Channel  and  control. — Stream  bed  of  boulders  and  gravel.  Control  is  solid  rock 
reef,  broken  by  crevices,  obstructions  piled  on  this  occasionally  change  dischaige 
relation.  A  diversion  dam  installed  about  July  1  each  year  below  highway 
bridge  sometimes  causes  a  slight  backwater  effect  at  gage.  Banks  not  subject  to 
overflow.    Stage  of  zero  flow,  -0.2  foot  ±.02. 

Extremes  of  discharge. — Maximum  stage  during  year  (estimated  by  observer  from 
high-water  marks),  6.4  feet  March  14K>r  15  (discharge,  1, 130  second-feet) ;  minimum 
stage  recorded  during  year,  0.36  foot  September  24  (dischaige,  2.6  second-feet); 
this  was  probably  very  close  to  actual  minimum. 

1910-1916:  Maximum  stage  recorded,  4.8  feet  at  original  gage  at  bridge,  March 
1,  1910  (dischaige,  2,610  second-feet).  The  peak  may  have  been  even  higher. 
Minimum  stage  recorded,  0.26  foot  August  30  and  September  1,  1915  (dischaige 
1.8  second-feet). 

Ice. — Ice  forms  in  the  stream  but  seldom  at  the  control;  stage-dischaige  relation  not 
seriously  affected ;  open-channel  rating  curve  assumed  applicable  most  of  winter. 

Diversions. — Some  bottom  land  is  irrigated  along  Fifteenmile  and  Twelvemile 
Creeks,  and  along  Eigbtmile  Creek,  a  tributary  of  Cowhead  Lake.  Two  small 
ditches  divert  just  above  the  station.  There  is  also  a  ditch  that  diverts  from  the 
head  of  Twelvemile  Creek  into  Lake  Anne,  a  small  storage  reservoir  in  the  north 
end  of  Surprise  Valley. 

Reg  u  LATioN . — None. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well  de- 
fined by  measurements  of  1915.  Operation  of  water-stage  recorder  satisfactory 
from  about  February  5  to  July  2,  except  during  high  water  of  March  13  to  25, 
when  pencil  did  not  reverse  properly.  Recorder  in  operation  only  part  of  time, 
October  to  January.  Daily  dischaige  ascertained  by  applying  to  rating  table  the 
mean  daily  gage  height  obtained  by  inspecting  gage-height  graph  or  for  days  of 
laige  fluctuation,  by  averaging  discharge  obtained  from  g^e  heights  for  fractions 
of  day.    Records  good,  except  for  March,  for  which  they  are  fair. 

The  following  discharge  measurement  was  made  by  Henshaw  and  Batchelder: 
October  6, 1915:  Gage  height,  0.47  foot;  discharge,  3.8  second-feet. 

>  Bavised  since  publication  of  Water-Supply  Paper  3M. 
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Daily  diteharge,  in  t»xmd-fcH,  of  Twentf/miie  Creek  near  Warner  Lake,  Oreg.,  for  the 

year  ending  Sept.  SO,  1916. 


I>«y. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

•  7.0 

•  ao 

•  8.0 

•  9.0 
•  10 

12 
16 
18 
18 
70 
116 
98 
82 
79 
98 

116 
130 
112 

98 
97 

112 
116 

88 

83  . 

80 

108 
123 

56 

36 

Mar. 

Apr. 

May. 

June. 

July. 

Sept. 

1 

S.S 
<i3.S 
a3.6 
iZ.6 
"3.7 

3.7 
<i3.7 
«3.6 

3.6 

•  3.6 

<i3.6 

«3.S 

•3.S 

3.5 

3.7 

4.0 
4.0 
4.0 
3.9 
3.8 

4.0 
4.0 
4.2 
4.6 
4.6 

<i4.6 
a4.6 
<i4.6 

•  4.7 
04.7 

•  4.7 

4.7 

5.0 

5.2 

5.0 

<>5.0 

"5.7 
"5.7 
"5.8 
5.8 
B6.7 

•  5.6 

•  5.5 

•  5.4 

•  5.3 
5.2 

6l8 
5.7 
6.6 
6.2 
6lO 

6.4 
&2 
6.0 
6.1 
7.1 

10 
0.8 
a&O 

•  G.3 

•  6.1 

5.8 
7.7 
8.9 
12 
&4 

7.4 
7.1 
8.4 
6.1 

0  6.2 

8.4 

65 

"6.8 

•  6.7 

•  &» 

•  7.0 
•7.1 

7.2 

•  7.2 

•  7.3 

•  7.4 

•  7.5 

•  7.6 

•  7.7 
7.7 

•  7.2 

•  6.6 

•  &1 

•  5.6 

•  5.1 

•  4.5 

4.0 

•  4.2 

•  4.5 

•  4.7 

•  5.0 

•  5.2 

•  5.5 
6.7 

•  6.8 

•  5.9 

•  60 

•  62 

•  6.3 

•  6.4 
6.5 

a&5 

•  6.6 

•  6.6 

•  6.7 

•  6.7 

•  6.8 
6.8 

11 
13 
13 

•  11 

•  9.0 

•  7.0 
6.0 

•  ao 

•  7.0 

27 
26 
22 
22 
25 

21 
23 

77 
264 
3C6 

370 
525 
675 
760 
760 

385 
410 
510 
615 

•  530 

•  450 

•  370 

•  290 

•  210 

126 

136 
200 
270 
137 
94 
98 

ISO 
109 
91 
90 
72 

63 
65 
09 
77 

87 

134 
84 
03 
83 
72 

•  71 

•  70 

•  69 

•  68 

•  67 

•  66 

•  65 

•  6.1 
63 
73 

82 
95 
97 
87 
91 

102 
101 
98 
115 
123 

126 
106 
94 
84 
78 

68 

62 

«C3 

•  64 

•  65 

•  66 

•  67 

•  68 

•  69 
70 

76 

73 
73 
76 
73 

100 
87 
71 
73 
69 
70 

87 
67 
70 
84 
101 

95 
92 
91 
97 
90 

76 
71 
68 
66 
67 

70 
69 
70 
67 
60 

52 

44 
39 
36 
35 

34 
34 
32 
32 
31 

31 
31 

a 

3             

5                 

i:.::.:: 

c                 

7 

9 

12                          

13 

14                       

15             

16 

17 

Ig 

19 

24 

2.6 

26 

1 : 

2S 

1 

20 

1 

1 

31 

.::::::i:::::" 

' 

•  Discharge  Interpolated. 

Note.— Dafly  discharge  Mar.' 13-24  estimated  from  imperfect  pMW-helubt  graph  and  hiRh  watermark 
and  is  very  uncertain.     Discbvge  Jon.  29  estimated;  sta^-dischairge  relation  slightly  aflcctcJ  by  ice. 

JfoTilhbj  discharge  of  Twentymile  Creek  near  Warner  Lake,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


Uonth. 

Discharge  In  second-ieet. 

Run-<A 
(total  In 
aere^Ieet). 

Maximum. 

Minimum. 

Mean. 

October    

4.7 

■    10 

12 

13 

130 

760 

156 

126 

101 

3.5 
4.7 
4.5 
4.0 
7.0 

21 

63 

62 

31 

3.96 
6.02 
7.03 
6.83 
69.1 
286 
80.8 
81.8 
63.6 

243 

338 

December. 

432 

420 

3,970 

Haroh 

17,000 

Aoril 

4,810 

M^V                      .    .                ..  

5,030 

"lie... 

3,780 

The  period 



36,600 

DEEP  CREEK  AT  AOEI,,  OBEQ. 

Location.— In  SE.  J  sec.  21,  T.  29  S.,  R.  24  E.,  just  back  of  Wible's  Hotel  at  Adel, 
Lake  County,  about  one-eighth  mile  upstream  from  wagon  bridge  crossing  creek; 
below  all  tributaries. 

Drainage  area. — 250  square  miles  (measured  on  United  States  Reclamation  Service 
map). 

Records  AVAn.ABi,B. — May  11, 1909,  to  May  31, 1916,  when  station  was  discontinued. 

Gaoe. — Barrett  &  Lawrence  water-stage  recorder,  June  20  to  September  30,  1914; 
March  19  to  May  27, 1915;  and  March  7  to  May  31, 1916.  Friez  recorder,  March  10 
to  June  19,  1914;  daily  readings  on  vertical  staff  on  left  bank  at  other  times; 
datum  unchanged  since  1913.    Gage  reader,  W.  S.  Wible. 

DiacHAROB  MEASUREMENTS. — ^Made  from  the  wagon  bridge  or  by  wading. 
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Channel  and  control. — Probably  p^manent  except  for  slight  shitts  aSectii^  only 
low  water;  bed  of  stream  composed  of  gravel  and  boulders;  banks  subject  to  over- 
flow at  both  gage  and  bridge  in  extreme  floods.     Stage  of  zero  flow,  2.0 ±.1  feet. 

£xTRBMB8  OF  DiscRAROE^ — Maximum  stage  during  year  from  water-st^e  recorder, 
5.7  feet  at  3  a.  m.  March  12  and  5  a.  m.  March  19  (discharge,  1,180  second-feet); 
minimum  stage  recorded  during  year,  2.4  feet  January  1  to  19  (very  uncertain 
discharge  estimated  about  5  second-feet). 

1909-1915:  Maximum  stage  recorded,  9.0  feet  at  6  p.  m.  March  2,  1910  (dis- 
charge, 4,950  second-feet) ;  minimum  stage  recorded,  2.35  feet  August  19  to  21 
1915  (discharge,  2.0  second-feet). 

IcB. — Stage-discharge  relation  probably  not  affected  by  ice. 

DiYERSiONS. — Considerable  area  irrigated  from  tributaries  and  2,000  or  3,000  acres 
watered  by  natural  flooding  in  Big  Valley  and  Crane  Lake.  Five  ditches,  with 
a  total  capacity  of  about  30  second-feet,  divert  water  within  2  miles  above  ih» 
gage  and  carry  some  6,000  acre-feet  around  the  gage  each  year. 

Rboulation. — None. 

AccuKACY. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined.  Gage  read  once  a  day  to  half-tenths  October  14  to  January  28.  Open^ 
tion  of  water-stage  recorder  fairly  satisfactory  during  period  March  to  May  except 
March  10,  11,  and  24,  when  float  was  stuck,  but  record  is  subject  to  sli^t  error, 
as  staff  gage  was  read  only  to  nearest  t«ith.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  daily  gage  reading  or  the  mean  daily  gage  height 
obtained  by  inspecting  the  gage-height  graph.  Records  fair  October  to  January; 
good  March  to  May.    For  February,  poor. 

The  following  discharge  measurement  was  made  by  Henshaw  and  Batchelder: 
October  6, 1915:  Gage-height,  2.61  feet;  discharge,  6.6  second-feet. 

Daily  discharge,  in  $eeond-feet,  of  Deep  Creek  at  Adel,  Oreg.,(or  the  year  ending  Sept.  SO, 

1916. 


Day. 

Oct. 

Nov. 

Dm. 

Jan. 

Mar. 

Apr. 

M»y. 

1           

11 

11 
11 
11 
11 

11 
11 
U 
11 
11 

11 
11 

11 
11 
16 

24 
24 
24 
20 

18 

16 
20 
30 
60 
36 

36 
30 
10 
It 

16 

16 
20 

18 
16 
16 

16 
16 
16 
16 
16 

16 
16 

16 
16 
16 

30 
60 
44 
3« 
36 

3S 
30 
51 
60 
51 

24 
20 

7 

7 
7 
6 

417 
337 
337 
357 
319 

301 
319 
357 
417 
433 

67S 
483 

307 
417 
461 

417 
439 
417 
337 
319 

31» 
377 
397 
438 
483 

505 
528 
461 
417 
397 

397 

2 

417 

3         

461 

4 •. 

SOS 

5.     

553 

C 

7 

528 

7.     

II 
U 
14 
11 
11 

U 
11 
14 
12 
12 
12 

«9 

87 
191 
400 

610 
830 

528 
528 
790 

850 
760 
850 
1,030 
625 

528 
397 
249 
313 
377 

439 
675 
439 
337 
301 
357 

506 

g 

439 

B 

417 

10 

JS7 

11    

301 

12 

MS 

13 

IBS 

14 

U 
11 

11 
11 
11 
11 
11 

11 
11 

a 
11 
11 
11 

1} 

H 
11 

U 

233 

15 

233 

U 

219 

17 

233 

18 

319 

19 

337 

30 

ass 

21 

265 

22 

23 

2S3 

24 

301 

25 

2« 

377 

27 

397 

28 

337 

29 

319 

30 

MS 

31 

aw 

NOTS.— M flan  discharf^  estlrasted  as  follows:  Oct.  1-5, «  SMMOd-feet;  Oct.  7-13, 9  wcond-fe«t;  Jao.  1-30,  S 
second-feet;  Jan.  2»-31, 12  socoDd-leet;  Mar.  1-6,  40  secood-feet.  DaUjr  disohargiB  iuterpolatwl  iiar.  10^  11, 
and  24, 
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MimMy  dimUmge  ofDtep  Greek  at  AM,  Oreg.,for  the  year  endtng  Sept.  SO,  1916. 


Month. 

(total  in 
aan.(eet). 

Maximum. 

Mean. 

October 

11 

to 

60 
14 

las 

24.2 
7.4 
•  80 
412 
411 
»«3 

990 

Korean  i^r 

11 
6 

1,100 

1,490 
455 

Tanmry 

Februarr 

4,600 

March..'. .-.. 

1,020 
675 
552 

25,300 
24,500 

Anrll 

301 
21« 

ifi^ : :.::::: 

21,100 

The  period 

7»,  100 

a  Estimated  from  comparison  with  Tventymile  Creek. 

ABBKT  LAXE  BASnr. 

OHZWAVOAS  KIVXB  AT  SAM  SITE  KXAB  PAIBI^ET,  OBZO. 

Location.— In  NW.  \  sec.  10,  T.  36  S.,  R.  18  E.,  a  quarter  of  a  mile  below  site  of 
proposed  reservoir  dam  of  Paisley  project  of  Northwest  Townsite  Co..  half  a  mile 
below  Little  Swamp  Creek,  a  mile  below  South  Creek,  and  about  20  milee  south 
of  Paisley,  Lake  County. 

Drainaoe  A&ba. — 158  square  miles  (measured  on  map  of  Fremont  National  Forest). 

RscoRDB  AYAiLABUi. — June  25.  1912,  to  September  2,  1914  (fragmentary);  Septem- 
ber 3,  1014,  to  October  31,  1916.  when  station  was  discontinued. 

Gaob. — Stevens  S-day  water-stage  recorder  installed  May  26.  1915.  Vertical  stafi  on 
right  bank  used  previously.    Gi^  reader,  F.  M.  Beane. 

DiacHAKOK  MKA8ITREMBNT8. — Made  from  cable  20  feet  below  gage  or  by  wading. 

Channel  and  controu — Gravel  and  boulders;  fairly  permanent. 

ExTBCMEB  Of  DISCHARGE. — Maximum  stage  during  year,  from  water-etage  recorder, 
3.36 feet at2a.  m.  May  5,  aDd3a.  m.  May 6 (discharge,  594 second-feet); minimum 
stage,  from  water-stage  recorder,  0.54  foot  at  5  a.  m.  December  10  (discharge, 
8  second-feet;  low  stage  caused  by  freezing  of  the  river  above,  which  temporarily 
held  back  the  water.) 

Ice. — Stage-discharge  relation  seriously  aSected  by  ice. 

DivERSiONB. — None. 

Begvlation. — No  artificial  regulation;  considerable  diurnal  fluctuation  during  spring 
flood  and  first  few  days  of  freezing  weather  in  the  fadl. 

AccuBACT. — Stage-dischaige  relation  practically  permanent;  alight  shift  affecting 
only  low  water  occurred  during  high  water.  Two  well-defined  rating  curves 
used  which  are  identical  above  gage-height  1.6  feet.  Operation  of  water-etage 
recorder  satisfactory  except  during  winter.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  mean  daily  gs^  height  obtained  by  inspecting  the 
recorder  graph;  lect^rds  for  ice  period  based  mostly  on  meter  measurements. 
Records  excellent  except  for  period  when  stream  was  affected  by  ice,  for  whidi 
they  are  fair. 

GooPBBATioN. — Field  data  furnished  by  Northwest  Townsite  Co. 
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JHtdutrge  mtiuMremenlt  of  Chgwauean  River  at  dam  tiu  near  PaUIey,  Oreg.,  during  lh» 
period  Oetober,  1915,  to  November,  1916. 


Date. 

Made  by- 

Ga(!e 
height. 

Dis- 
charge. 

Date. 

Made  by— 

Gaise 
height. 

Dis- 
charge. 

1915. 
Dee.  15 

Daniels  and  Beone 

F.  K  Rmii^ 

Fttt. 
1.04 
1.23 

LSI 
1.59 
1.72 
1.49 
LSO 
1.30 

24.9 
55 

3L2 

37.8 

42.4 

57 

86 

64 

191& 

Uar.    9 

13 

18 

28 

.Vpr.    6 

Hay     S 

June  24 
Oct.    10 
Nov.  10 

F  M  Beane 

Fett. 
1.39 
2.15 
Z42 
1.87 
110 
142 
3.07 
L95 
LOO 
L31 

«-?• 

23 

■w  a  Tianm« , 

203 

do. 

do. 

""ido:::::::::::::::::: 

do. 

do 

P.  M.  Beane 

258 

1916l 

do. 

151 

7an.    15 
29 

Daniels  and  Beane 

F.  M.  Beane 

188 
281 

Feb.    8 

W.R,  Da^lth 

480 

15 

22 

liar.    1 

do. 

do. 

do. 

180 
31.3 
83 

Daily  dittJutrge.  in  terond-feet.  of  Chetcaucan  River  at  dam  tile  near  Paisley,  Oreg..  for 
the  period  Oct.  1,  1915.  to  Oct.  31.  1916. 


Day. 

Oct. 

Not. 

Dec 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept. 

Oct 

1 

2 

S 

4 

» 

8 

7 

8 

9 

10 

11 

25 
25 
28 
26 
28 

28 
28 
28 
26 
26 

26 
26 
26 
26 
26 

25 
25 
28 
26 
26 

26 
26 
29 
32 
29 

29 
29 
28 

28 
28 
28 

28 
28 
30 
30 
20 

23 
24 
29 
27 
28 

38 
24 

43 
47 
68 
55 
45 

52 
50 
48 
41 
28 

...... 

62 

■  60 

■  80 
SO 
60 

<84 

a68 

71 

75 

104 

92 

138 
186 
154 
180 

210 
222 
255 
305 
335 

275 
235 
200 
190 
166 

160 
200 
190 
168 
160 
168 

200 

190 
190 
200 
190 

200 
222 
248 
275 
320 

335 
290 
275 
305 
320 

3S0 
320 
290 
248 
235 

248 
275 
275 
a  312 
350 

415 

450 
432 
380 
3S0 

396 

415 
450 
530 
550 

570 
490 
450 
432 
•  376 

320 
311 
293 
275 
275 

290 
305 
3.W 
335 

xa 
""mo' 

275 
260 
2(10 
275 

280 
248 
280 
290 
330 

335 
335 
335 
3W 
350 

330 
305 
260 

2G0 
248 

2« 
260 
248 
222 
222 

210 
190 
170 
160 
154 

154 

156 
146 
140 
154 

162 
142 
127 

118 
109 

103 
99 

93 
88 
86 

81 
77 
1« 
72 
71 

68 
81 
76 
88 
62 

S9 
66 

S4 

63 
61 

51 
60 
49 
45 
42 
41 

40 
40 
40 
39 
39 

39 
39 
38 
38 
30 

38 
40 
39 
30 
38 

38 
43 

•  41 

•  89 

•  38 

37 
>7 
38 
34 

34 

33 
33 
32 
31 
31 
31 

31 
31 
31 
31 
33 

34 
32 
31 
31 
31 

31 
31 
31 
31 
30 

30 
SO 
30 
SO 
30 

30 
30 
30 
30 

IIIIIII 
....... 

::::::: 

ii 

31 

12 

31 

13 

SI 

14 

31 

15 



25 

67 

•  67 
77 
74 

30 

16 

30 

17 

30 

18 

30 

19 

45 
42 

SO 

30 

30 

30 

ai 

31 

22 

86 

30 

23 

illllll 

53 
51 
54 

28 

24 

30 

•15 

31 

28 

31 

27 

43 
48 
49 
42 

30 

28 

28 

29 

»< 

28 

30 

33 

31 

31 

•  Interpolated. 

Note.— Stage-discharge  rplatlon  affected  by  Ice  Nov.  13-16,  Dec.  11-19,  and  Deo  28,  to  Teb.  16;  dally 
discharge  for  tnese  periwls  estlmat  ed  only  (or  days  for  which  record  Is  BTailable,  from  observer's  notes  and 
records  of  temperature.  Mean  ilischarge  estimated  a.<!  follows:  Nov.  13-18,  80  second-feet;  Nov.  23-26^ 
40.'i(cond-feet;  Dec.  11-14, 2.i  sccomi-feet;  Dec.  16-22, 45  second-feet;  Dec.  26,  to  Fob.  7,  X second-feet;  Feb. 
9- 14,  5U  second-feet;  Feb.  1»-21  and  23-28, 80  second-feet;  May  21-26,  305  second-feet;  Kept.  25-30, 30  aeocmd- 
tect;  Oct.  1-i),  31  second-feet.     Daily  discharge  interpolated  Mar.  2, 3, 6, 7,  Apr.  34,  May  10,  and  Aug.  18-30. 
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Jfon<&fy  ditAarge  of  Chetsauam  River  at  dam  giu  neat  Paigley,  Oreig.,JoT  the  period  Oct. 

1, 1915,  to  Oct.  31,  1916. 


Uoath. 


October.... 
November. 
December. . 

January 

February, . 
March 

i£^.:.v.:: 

Jane 

July 

August 

September. 


The  year. 
October 


Discharge  in  seoond-feet. 


UaziiDum.  Minimum.      Mean, 


335 
4S0 
570 
350 
152 
43 
34 


670 
32 


5» 
190 
260 
140 
41 
31 
30 


28 


28.7 
34.S 
40.1 
o30.0 
58.5 

157 

291 

352 

244 
77.5 
37.2 
30.7 


115 

30.6 


Run-off 
(totalis 
acre-feet). 


1,640 
2,090 
2,470 
1,840 
3,360 
9,050 
17,300 
21,600 
14,500 
4,770 
2,290 
1,830 


83,300 
1,880 


a  Estimated. 

CHEWATTCAU  bivzb  iteab  paisi.et,  oxso. 

Location.— In  SW.  J  sec.  27,  T.  33  S.,  R.  18  E.,  just  above  mouth  of  Mill  Creek,  half 
a  mile  above  intake  of  Conn  ditch  and  about  2i  miles  upstream  from  F&Mey, 
lake  Coimty. 

Drainage  area. — ^263  square  miles  (measured  on  map  of  Fremont  National  Forest). 

Becords  available. — January  20,  1914,  to  September  30.  1916.  Records  giving 
practically  the  same  yearly  run-off  are  available,  as  follows:  Chewaucan  River 
above  Mill  Creek,  near  Paisley,  Oreg.  (Geological  Survey  gage),  November  6, 
1912,  to  September  30,  1914;  Chewaucan  River  above  Conn  ditch,  near  Paisley, 
Oreg.,  April  3  to  July  13,  1912;  Chewaucan  River  at  Paisley,  Oreg.,  January  4, 
1905,  to  December  31.  1907,  and  Janiiary  18,  1909,  to  April  15,  1912. 

Gaox. — lietz  water-stage  recorder,  belonging  to  Chewacan  Land  &  Cattle  Co.,  on 
left  bank,  known  as  ZX  gage,  about  50  feet  above  Geological  Survey  gage;  in- 
epected  by  A.  A.  Farrow.  Stevens  8-day  water-stage  recorder,  belonging  to 
Northwest  Townsite  Co.,  on  left  bank.  May  1  to  September  30,  1916,  referred  to 
vertical  staff  known  as  Geologicrl  Survey  gage;  inspected  by  W.  S.  Daniels. 
Both  gages  are  referred  to  same  datum,  but  slope  of  water  surface  causes  a  slight 
difference  in  comparative  readings. 

DiflCHiVBOE  MEASUBEMENTs. — Made  by  wading  or  from  cable  between  the  two  record- 
ers; fairly  good  section. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders.  Control  the  same 
for  both  gages;  just  above  Mill  Creek;  composed  of  boulders  and  shifts  slightly 
during  floods. 

Extremes  of  dischasoe. — Maximum  eta^  during  year  from  ZX  water-stage 
recorder,  3.15  feet  May  5  (discharge,  730  second-feet);  minimum  stage  from  ZX 
water-stage  recorder,  0.45  foot  November  7  (discharge,  10  second-feet). 

1905-1907  and  1909-1916:  Maximum  stage  recorded  on  old  gage  one-half  mile 
above  Paisley,  9.40  feet  at  6  p.  m.  November  23,  1909  (discharge  estimated  from 
extension  of  rating  curve,  4,000  second-feet);  minimum  discharge  is  that  of  1916. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — Not  over  two  or  three  hundred  acres  are  irrigated  above  the  station. 

Bboitiation. — ^None. 


Digitized  by 


Google 


282 


SURFACE  WATBB  SCFPLT,  WIS,   PABT  X. 


AccvRACT. — Stage-diflcharge  reUtioii  pnurtically  penmtnent;  ndng  cnrres  for  both 
gages  Fe vised  slightly  on  bftsia  of  measmemeiitB  made  in  1916  and  are  well  defined. 
Operation  of  both  recordere  satisfactory  except  the  ZX  gage  for  period  Match  22 
to  30.  Daily  dischaige  ascertained  by  applying  to  latiiig  table  the  mean  daily 
gage  height  obtained  by  inspecting  recorder  graph.  Becords  excellent  except 
for  periods  when  stream  was  frozen,  for  which  they  are  &dr. 

Cooperation. — Field  data  furnished  by  Chewacan  Land  &  Cattle  Co.  and  Northwest 
Townate  Co. 

Dueharge  meamrements  of  Chetrauean  River  near  PaUley.  Oreg..  during  the  year  ending 

Sept.  SO.  1916. 


Date. 

Made  by- 

U.S. 
0.8. 

hS^t. 

ZX 

hSI^t. 

Di.. 
charge. 

1 
Date     1      Madeby— 

1 

r.s. 

O.S. 
hi^t. 

^   1   D«s- 

1 

Oct.   24 

Bart  Harbera.. 

FlH. 

Ftfl. 

0.95 

.95 

.81 
6  1.25 
el.55 
« 1.3.5 
el.  25 

1.03 

2.11 
2.Ht 
2.79 

^«^4 
41.5 

33.9 
C3.4 
52.2 
36.0 
69.6 

50.1 
277 
498 
497 

Apr.  17 
24 
36 

May  10 

22 

26 
Jiuw  17 

27 
July   10 

26 
Aug.    I 
Sept.  16 

W.S.  Danieb.. 

Bert  Barber 

W.  S.  Danieb. . 

do 

do 

Bert  Barber.... 
do 

W.  S.  DanieU. . 
do 

Bert  Barber 

W.  8.  Danieb. . 
do 

Feet. 
2.99 
2.62 
X«l 
2.62 
X46 
2.40 
2.32 
1.84 
1.35 
1.04 
.96 
.82 

Fttt. 
2. 65 
2.70 

3.«e 

2.68 
2.56 
X50 
2.35 
1.90 
1.39 
1.06 
1.09 

"Ut 

Nov.  18 
Dee.  14 

do 

Daniels  and 

437 

as 

464 

23 

Bert  Barber.... 

392 

Jan.  24 

26 
Feb.  28 

do 

E.R.Oreenslet. 
Bert  Barber 

329 
316 

i<a 

Mar.    7 

Daniels  and 
Greenalet 

95.0 
54.1 

16 

W.  8.  Danieb. . 

47.8 

20 

Bert  Barber.... 

32.0 

Apr.  11 

W.  8.  Danieb.. 

2.71 

>  Employee  of  Chemeaa  Land  A  Cattle  Ca 
t  Employees  o(  Northwest  Toirnsite  Co. 
<  Staee-discharge  relation  affected  by  toe. 


Daily  discharge,  in  lecond-feet,  of  Chevxauan  River  near  Pauley,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


1. 

3. 
3. 
t. 

i. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
U. 

14. 
15. 

16. 
17. 
IS. 
19. 
30. 

21. 
22. 
33. 
31. 
25. 

26. 
27. 

38. 
39. 

ao.. 

31. 


Day. 


Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

26 

38 

44 

46 

36 

83 

260 

490 

330 

178 

4S 

33 

27 

38 

59 

46 

31 

75 

2(4 

520 

310 

172 

47 

32 

25 

38 

58 

46 

33 

75 

218 

580 

310 

152 

.      «• 

36 

25 

32 

64 

37 

37 

79 

199 

615 

330 

137 

46 

38 

25 

31 

47 

37 

37 

76 

210 

715 

350 

126 

48 

39 

25 

25 

57 

46 

42 

59 

227 

715 

373 

110 

«» 

41 

36 

20 

S< 

46 

54 

76 

330 

«4S 

373 

113 

43 

38 

2S 

25 

50 

46 

63 

SO 

393 

5S0 

395 

106 

43 

36 

26 

27 

48 

37 

63 

114 

379 

550 

418 

toa 

43 

35 

26 

r 

33 

37 

114 

1G4 

415 

465 

418 

97 

43 

31 

26 

38 

40 

37 

106 

206 

492 

418 

395 

91 

41 

36 

26 

33 

36 

37 

98 

359 

406 

395 

350 

87 

4S 

36 

27 

26 

55 

37 

96 

232 

370 

372 

330 

84 

48 

35 

28 

30 

42 

37 

95 

222 

350 

350 

330 

80 

47 

34 

29 

33 

33 

4< 

109 

262 

440 

350 

310 

78 

44 

31 

27 

36 

29 

46 

12D 

370 

406 

350 

330 

75 

44 

33 

36 

44 

42 

4< 

130 

392 

384 

372 

310 

92 

49 

31 

3S 

43 

<2 

40 

13S 

440 

330 

440 

310 

90 

S3 

30 

37 

43 

57 

46 

126 

520 

SB 

413 

375 

77 

49 

30 

39 

46 

7« 

46 

124 

SM 

380 

396 

345 

73 

4S 

10 

33 

46 

98 

46 

130 

392 

274 

395 

245 

« 

44 

30 

34 

41 

83 

46 

127 

3S0 

323 

373 

2» 

14 

43 

30 

36 

48 

67 

46 

lie 

390 

323 

395 

196 

61 

41 

30 

40 

44 

43 

57 

111 

Z» 

430 

396 

184 

S9 

ae 

31 

35 

41 

67 

63 

111 

332 

492 

395 

178 

67 

37 

31 

33 

34 

23 

53 

US 

233 

530 

372 

174 

57 

37 

31 

31 

42 

33 

45 

118 

335 

610 

373 

U4 

67 

M 

a 

39 

34 

09 

38 

88 

219 

010 

350 

168 

11 

30 

33 

31 

83 

89 

31 

80 

205 

530 

330 

156 

54 

37 

33 

30 

58 

39 

25 

300 

509 

330 

118 

61 

3« 

a 

29 

....... 

37 

24 

210 

330 

49 

35 

NoTB.— Record,  Oct.  1  to  Apr.  30  from  ZX  gase;  May  1  to  Sept.  30  from  Oeoloelcal  Surrey  gags.  Dally 
discharge  Mar.  24  and  30  determined  from  readmgs  on  Survey  gage.  StagMliscbarge  relation  aflerted  by 
ice  Not.  14, 15,  Dec.  15  to  Feb.  13:  discfaaige  estimated  from  gage  heights,  discharge  measurements,  ob- 
MTTcr's  notes,  and  weather  records. 
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JfontA^  disdutrge  of  Chtunuean  Rivtr  near  Paisley,  Oreg.,  for  the  year  ending  Sept.  SO, 

1916. 


Honth. 


Dlaobus»  in  seoond-lMt. 


Mtt^nwn    niniiniim       Mean. 


RnB-ofl 
(total  In 
acre-Eeet). 


October 

November. . . . , 

December 

Juiiukry 

FebnuuT 

Much. 

i^:::::::::: 

June 

July 

August 

September 

TbeytM. 


40 

83 

98 

« 

1» 

550 

«10 

7U 

4U 

178 

O 

41 


715 


» 
20 
33 
24 
35 
6» 
199 
330 
IM 
49 
35 
30 


20 


28.5 
37.1 
6a7 
42.6 
90.3 

230 

375 

445 

2S9 
89.1 
43.2 
33.4 


146 


1,700 

2,210 

3,120 

2,620 

6,190 

14,100 

22,300 

27,400 

17,200 

6,480 

2,660 

1,990 


106,000 


CHZWAtrOAV  SIVZS  AT  NABBOWS,  NSAB  PAIBUiT,  OBXG. 

Location. — In  the  NE.  ^  sec.  24,  T.  34  S.,  B.  19  E.,  at  a  constriction  in  Chewaucan 
Maish  known  as  The  NarrowB,  one-«ighth  mile  below  the  lower  end  of  outside 
canal  and  12  miles  southeaat  of  Paisley,  Lake  County.  Moss  Creek  enters  upper 
maish  but  seldom  contributes  any  water  to  the  river. 

Dbainaqe  area. — Not  measured. 

Reoords  availablb. — January  18, 1914,  to  September  30, 1916. 

Gaob. — Chewacan  Land  &  Cattle  Co.  (ZX)  gages:  January  18, 1914,  to  March  23, 1916, 
vertical  stafi  on  left  bank  on  old  channel,  in  NW.  {  sec.  19,  T.  34  S.,  R.  20  E.; 
March  24  to  September  30,  1916,  vertical  staff  on  left  bank  just  below  outlet  of 
outside  canal.    Gage  reader  W.  W.  Hampton. 

N(»thweet  Townsite  Co.  gages:  Used  ZX.  gage  January  18,  1914,  to  March  25, 
1916;  March  27  to  June  3,  vertical  staff  about  one-fourth  mile  below  original  ZX 
gage;  June  3  to  August  19,  vertical  staff  just  east  of  original  ZX  gage,  in  backwater 
of  dredging  operations;  August  19  to  September  30,  vertical  staff  on  right  bank 
just  below  highway  bridge,  which  was  erected  in  1916.  Gage  reader,  Mrs. 
B.  A.  Webster. 

DiacHABOB  uEAsuRBMBirrs. — ^Mado  by  wading  at  low  and  medium  stages;  at  high 
water,  from  plank  projecting  from  a  wagon  drawn  across  river  by  a  horse  on  shore, 
or  from  a  boat. 

Channu  and  comtbol. — At  original  ZX  gage  up  to  Man-h  23,  and  at  North  west  Town- 
site  Co.  gage  March  27  to  June  3,  natural  channel  of  gravel;  somewhat  shifting. 
At  ZX  gage  beginning  March  24  and  at  Northwest  Townsite  Co.  gages  beginning 
June  3,  dredged  canal,  birly  pomanent,  but  stage-discharge  relation  affected  by 
dredging  opcrationB  below  until  about  August  18,  after  which  time  it  was  fairly 
stable. 

ExTREMKS  or  DISCHARGE. — Maximum  stage  recorded  during  year,  3.8  feet  on  ZX 
gage,  3.05  feet  on  second  Northwest  Townsite  Co.  gage.  May  10  (discharge,  366 
second-feet);  ptimmiim  stage  recorded,  0.8  foot  October  7  and  8  (discharge,  6 
second-feet). 

1914-1916:  Maximum  stage  recorded,  3.50  feet  April  20,  21,  and  24, 1914  (dis- 
charge, 505  serond-feet);  minimum  stage  recorded,  0.22  foot  September  8-10 
1915  (channel  dry). 

ICB. — Stage-diarharge  relation  affected  for  short  periods;  ice  effect  lees  severe  than 
usual,  as  dredge  was  working  just  above  station  and  flow  was  regulated  sufficiently 
to  keep  shore  ice  loosened  and  flushed  out. 

Diversions. — About  6,200  acres  of  uplands  and  14,300  acres  of  maish  hay  land  are 
iirigated  between  the  station  above  Paisley  and  this  station. 


Digitized  by 


Google 


284 


SURFACE  WATER  StJPPLY,  1916,  PART  X. 


Keoulatiok. — Discharge  varies  considerably  owing  to  the  manipulation  of  dams  and 
ditches  used  for  irrigating  marsh  and  bordering  lands  and  to  operation  of  dredge, 
which  was  cutting  a  new  channel  for  the  river  and  approaching  the  gage  from 
above  until  about  the  middle  of  March. 

Accuracy. — Stage-discharge  relation  at  original  ZX  gage  changed  in  December; 
unstable  after  March  15;  at  second  ZX  gage  unstable  until  August  18;  at  North- 
west Townsite  Co.  gages  fairly  permanent.  A  number  of  well-defined  and  fairly 
well  defined  rating  curves  were  developed  for  the  various  periods  of  records. 
ZX  gages  read  once  daily  to  half-tenths  by  W.  W.  Hampton  and,  until  March  25, 
three  times  a  week  to  hundredths  by  Mrs.  Webster;  mean  of  readings  used  when 
both  observers  \'isited  the  gage  the  same  day.  Northwest  Townsite  Co.  gages 
read  three  times  a  week  to  hundredths.  Daily  discharge  ascertained  by  applying 
to  rating  table  the  mean  daily  gage  height  and  by  indirect  method  for  shifting 
control.  Records  good  except  for  January  and  March,  for  which  months  they 
are  iaii. 

Cooperation. — Fart  of  discharge  measurements  and  gage  readings  furnished  by 
Chewacan  Land  &  Cattle  Co.,  W.  C.  Hammatt,  engineer,  and  part  by  the  North- 
west Townsite  Co. 


Discharge  meastiremenU  of  Chewaucan  Fiver  at  Narrows,  near  Paisley,  Orcg.,  during 
the  year  ending  Sept.  SO,  1916. 


Madeby- 

( 

iagc  height. 

Dato. 

Original 
ZXgage. 

Second 
ZXgage. 

First 

Nonh- 

WTSt 

Townsite 
Co.  gage. 

Second 
North- 
west 
Townsite 
Co.  gage. 

Gage  at 
bridge. 

Dis- 
charge. 

Oct.   20 

W.  S.  Daniels  a 

Ftcl. 
0.97 
1.05 
1.10 
1.25 
1.23 
.95 
1.  U 
1.15 
1.46 
1.10 
1.40 
1.22 

Fat. 

Ft€t. 

Fitt. 

Fut. 

Sec.-fi. 
16.0 

26 

Ilcrt  Harber  0 

Nov.    5 

W.  S.  Daniels 

25.7 

19 

licrt  Harlwr 

:.'.':.'.':.  :.\v.'..  ■'.'.'■'■■ 

Dec.    3 

W.  S.  Punicls 

41.3 

28 

29 

E.  U.  CJreAnsleto 

3L9 

Jan.   26 

Bert  IIart*r 

28 

E.  R.  Groeuslet 



46.7 

Feb.  17 

..do        

96 

25 

liort  Uarlier 

79 

Mar.    8 

W.  S.  Daniels 

i 

SB 

24 

Bert  TIarbcr 

3.00 

£3.00 

C3.55 

3.20 

<;3.20 

":3.V5 

<:2.90 

1.55 

C1.25 

c   .50 

.43 

«   .25 

'-  .40 

e-1.25 

-1.55 

t-1.50 

-1.65 

'■-1.25 

'-1.45 

'■-1.70 

'-1.S0 

127 

Apr.    4 

2.49 
2.96 

22A 

12 

W.  S.  Daniels 

331 

25 

365 

28 

W.  S.  Daniels 

2.93 
3.00 
2.87 
«2.28 
1.47 

336 

May     9 

do 

SSI 

387 

20 

do 

27 

Bert  Harbcr 

lot 

W.S.  Daniels 

2.47 

I.S4 

£1.62 

1.38 

.70 

-.21 

■i-..57 

-.50 

las 

15 

.  ...do  

119 

19 

Itert  llarltor 

107 

29 

W,  S.  Daniels 

96 

July   13 

do 

63 

25 

do .     ... 

Si  6 

39 

Bert  Harlwr 

30l6 

Aog.    i 

W.  8.  Daniels 

19  3 

IS 

BertHartwr 

21.5 

19 

Daniels  ^  Kinch 

-.58 

LOO 
.83 
.53 
.47 

39  9 

22 

do 

32.3 

Sept.  11 

W.  P.  Daniels 

21 

F.  F.  iienshaw 

12.9 

o  Employee  of  Northwest  Townsite  Co. 
e  Observer's  reading  for  day. 


>>  Employee  of  Chewaucan  Land  &  Cattle  Cou 
d  Observer's  reading  for  previous  day. 
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DaHy  dMuirge,  in  teeond-feet,  of  Chevmuean  River  at  Narrows,  near  Paitley,  Orcg., 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

22 
17 
10 

\l 

\i 
12 
6 
6 

33 
17 
14 
17 
16 

17 
17 
It 
17 
17 

14 
14 
17 
17 
22 

22 
24 
36 
22 
23 
17 

22 
22 

as 

36 
36 

36 
17 
22 
26 
19 

14 
40 
22 
17 
32 

32 
S3 
44 

4£ 
44 

87 
45 
SI 
45 

26 

87 
28 
17 
28 
44 

33 
«0 
50 
68 
44 

SO 
44 

54 

51 
33 

26 
36 

66 

51 
38 

32 
33 
36 
22 
36 

55 

80 
95 
65 
62 

38 
30 
20 
32 
24 
11 

9 
12 
12 
38 
2S 

24 
24 
31 
38 
38 

38 
24 
31 
31 
24 

24 
24 
24 
24 
24 

34 
24 

38 
38 
38 

46 
38 
46 
31 
31 
24 

24 
24 
24 
24 
24 

31 

46 

52 
46 
65 

135 
96 
95 
99 
9S 

97 
9S 
91 
85 
85 

97 
05 
99 
95 
79 

85 
95 
75 
46 

38 
31 

46 
46 

&S 

46 
46 

57 
38 
55 

85 
155 
185 
145 
139 

160 
ISO 
180 
230 
260 

230 
160 
140 
127 
141 

156 
170 
170 
171 
162 
164 

182 
211 
208 
228 
211 

206 
199 
226 

254 
282 

316 
350 
308 
329 
350 

329 
308 
302 
295 
223 

226 
231 
235 
240 
258 

295 
308 
320 
316 
312 

308 
261 
214 
242 
270 

283 

295 

308 
366 
366 

333 

304 
280 
258 
240 

232 
224 
250 
298 
264 

222 

180 
163 
217 
226 

167 
148 
140 
126 
131 
128 

130 
126 
126 
129 
132 

134 

138 
144 
146 
140 

136 
130 
123 
115 
114 

111 
112 
111 
112 
106 

104 
100 
98 
94 
92 

»1 

92 
94 

98 
94 

106 
109 
108 
114 
138 

129 
111 
98 
91 
S2 

73 
66 
62 
60 
67 

55 
54 
64 
52 
SO 

50 
38 
84 
31 
28 

27 
25 
20 
20 
30 
33 

33 
32 

29 
28 
» 

18 
16 

18 
21 

18 

18 
17 
17 
17 
18 

18 
18 
23 
40 
37 

34 
31 
22 
30 
20 

20 
20 
20 
20 
20 
20 

18 

2 

IS 

3  

18 

4 

18 

5 

18 

8 

18 

7 

18 

8 

18 

9 

IS 

10 

18 

H  : 

18 

12 

19 

13 

20 

14 

20 

15 

18 

1« 

17 

17 

15 

14 

19 

12 

20 

10 

12 

22 

16 

16 

24 

13 

12 

2S 

13 

27 

16 

16 

29 

16 

16 

31 

Nora.— Dafly  discharge  eompated  from  records  at  ZX  gage  Oct.  l  to  Mar.  26;  from  records  at  North- 
mst  Townsite  Co.  gage  Mar.  27  to  May  8.  and  {rom  Uie  means  of  the  two  records  May  9  to  Sept.  30.  The 
two  records  dlsanee  materially  lor  period  May  36-39  only;  durlne  this  time  it  Is  probable  that  some  water 
temporarily  ponded  by  the  operation  o{  the  dredge  was  being  released.  Stage-discharge  relation  affected 
by  ice  Dec  S-31,  Jan.  6-7, 10-23,  Jan.  27  to  Feb.  6,  and  Feb.  22  to  Mar.  2;  daily  discharge  estimated  from 
"    ~)  measurements,  ottserrer's  notes,  and  temperature  records. 


ilonthly  discharge  of  Chewaucan  River  at  Narrows,  near  Paisley,  Oreg.,  for  the  year 

ending  Sept.  SO,  1916. 


Month. 


Discharge  in  second-teet. 


Maximum.   Minimum.      Mean. 


Rrn-off 

(total  in 

acre-feet). 


October 

November 

December. 

January 

Februiu7 

Mardi 

AprlL 

May 

June 

July 

August 

September 

The  year 


51 
95 
46 

135 
260 
350 
366 
145 
138 
40 
20 


366 


6 
14 

11 
9 
24 
31 
182 
128 
91 
20 
16 
10 


16.6 
3a4 
43.3 
28.9 
72.3 

128 

269 

240 

116 
64.7 
22.6 
16.3 


87.1 


1,020 

1,810 

2,660 

1,780 

4,160 

7,870 

16,000 

14,800 

6,900 

8,980 

1,390 

970 


63,300 
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OHKWAxroAs  anrxm  at  aoraHxiBs  t(uu>,  >sab  rAnunr,  oam. 

Location. — At  a  river  croaaing  known  as  Hotchkiss  Ford,  near  line  between  seca. 
11  and  12,  T.  35  S.,  R.  20  E.,  below  lower  Chewaucan  Manfa,  above  Crooked 
Creek,  and  about  20  miles  southeast  of  Paisley,  Lake  County.  Willow  Creek 
enters  lower  marsh  but  contributes  water  to  it  only  during  the  early  spring  floods, 
the  entire  flow  at  other  times  being  diverted  for  irrigation. 

Drainage  asba. — Not  measured. 

Rbgobi>8  available. — January  18,  1914,  to  September  30,  1916. 

Gaoe. — ^Vertical  staS  on  left  bank.  Gage  readers,  W.  W.  Hampton  for  Chewacan 
Land  &  Cattle  Co.,  and  Mrs.  B.  A.  WebstM  for  Northwest  Townsite  Co. 

Discharge  xsAsnREMKNTs. — Made  hy  wadin^r. 

Channel  and  control. — ^Bed  composed  of  fine  gravel,  sand,  and  mud;  channelsome- 
what  shiftiag.  Growth  of  aquatic  plants,,  mostly  tulee,  affects  stage-discharge  rela- 
tion most  of  the  year.     Banks  low  and  river  widens  coneiderably  at  high  stages. 

ExTRBM E8  of  discbaboe. — Maxlmuiit  stage  recorded  during  year,  3.8  feet,  May  26 
and  27  (discharge,  260  second-feet);  minimum  stage  recorded,  1.05  feet  October 
1  (discharge,  3.0  second-feet). 

1914-1916:  Maximum  Htag^  recorded,.  4.50  feet  April  24,  1914  (dJachatge,  400 
second-feet);  minimum  stage  recorded,  0.9  foot  September  6,  1915;  stream  bed 
practically  dry  September  7  to  17, 1915. 

Ice. — Stage-discharge  relation  serioushr  affected  by  ice. 

Diversions. — About  7,800  acres  of  naarsh  hay  land  are  irrigated  between  the  Narrows 
and  Hotchkiss  Ford  stations.  A  total  of  2S,300  acres  is  watered  from  the  river 
above  the  station. 

Regulation. — Discharge  may  vary  during  irrigating  season  owing  to  manipttlatioo 
of  dams  and  ditches  for  irrigating  the  marsh. 

AoouRACY. — Stage-disdiaige  relation  unstable  owing  to  growth  of  aquatic  plants, 
except  August  9  to  Setpember  30,  when  a  well-defined  rating  curve  was  used. 
Gage  read  once  daily  to  half -tenths  by  Chewacan  Land  d  Cattle  Co.,  and  three 
times  a  voek  to  hundredths  by  Northwest  Townsite  Co.  Mean  of  two  leadii^ 
used  tor  days  when  both  observers  visited  gage.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  mean  daily  gage  height,  August  9  to  September  30, 
and  by  shifting-control  method  the  rest  of  year.  Records  good  except  tot  ice 
periods  of  December  and  January,  for  which  they  are  only  fair. 

Cooperation. — Part  of  field  data  furnished  by  Chewacan  Tjand  &  Cattle  Co.,  through 
W.  C.  nanunatt,  consulting  engineer,  and  part  by  Northwest  Townsite  Co. 


Diteiarge  measurements  of  Chewaucan,  River  at  Hotchkiss  Ford,  near  Paisley,  Oreg., 
during  the  year  ending  Sept.  30,  1916. 


Siato. 

Kadoby— 

Gage 
hel^t. 

DiB- 
chaige. 

Date. 

Ifiutoby- 

Oa(!B 
height. 

Di». 

Oct.   20 

W.  S.  Danietea 

1.2S 
1.30 
1.31 
1.45 
1.51 
1.40 
1.60 
1.75 
1.66 
1.85 
1.80 
1.65 
1.95 
1.50 
2.60 
2.15 

SK.-ft. 
14. « 
18.4 
20.0 
41.9 
3».0 
43.8 
26.3 
2B.5 
32.6 

103 
92 
63 

IM 
59 

183 

104 

Apr.  28 

Uay  9 
20 
28 

June  3 
15 
20 
29 

July  13 
25 
29 

Aug.  5 
17 
19 

Sept.  11 
21 

W.  •«,  T>uiii»l3 

JfML 

2.44 
2.96 
3.72 
3.70 
2.90 
2.80 
2.85 
2.80 
3.20 
2.15 
1.75 
1.35 
1.30 
1.26 
1.26 
1.19 

^^ 

26 

Bert  Hwber  6. 

do 

do 

Beet  Haiber 

187 
MX 
246 

Not.    5 

W.  S.  Danieb 

19 

Bertlterber 

Dae.    3 

W.  8.  Banleti 

W  8.  Daniels 

114 

7X 

28 

BertBsrber 

do 

29 

E.  a.  areenslete. 

Bert  Harbor 

98 

Am.  27 

W.S.  Danieb 

66 

28 

feb.  17 

25 

E.  R.  Oreemlet 

do 

do 

do 

Bert  Harbor 

DanlrL^  and  Finch 

Bert  Harber 

80 
25.8 
17. 5 

Har.    8 

W.  '^.  r»ftni^li», . , 

IS  6 

23 

14.4 

27 

W.  s.  naiiH< 

Tlf    a    DnTilx^a .  ,    ,    .     , 

12.6 

ipt.  12 
26 

do 

BertHsrber 

do 

F.  F.  Hensbaw 

11.6 
8.7 

a  Employee  of  Northwest  Townaita  Co. 


»  Employee  of  Chewacan  Land  &  Cattle  Co. 
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Doily  diieharge,  in  lewnd-ftet,  of  CkevmKan  River  at  Bi>ldiU»  ford,  near  Pauley,  Oreg. 
Jot  the  year  ending  Sept.  SO',  1916. 


Day. 


1.. 
».. 
3.. 
4.. 
5.. 

«. 
7. 
S. 
9. 
10.. 

11. 
12. 
13. 
14. 
U. 

16. 
17. 
18. 

ra. 
a. 

31. 
32. 
31. 
31. 

as. 
at. 

27. 

ag. 

a*. 
». 

31. 


Oct.  Nov.  D«o.   Jan.  Feb.  liar.  A.pr.  ICay.  Juna.  July.  Aug.  Bapt. 


3.Q 
7.0 
S.0 
0.0 
7.0 

9.0 
9.0 
9.4 
».0 
7.0 

7.0 
11 
16 
16 
16 

14 
14 
U 
14 
15 

14 
14 
14 
14 
17 

18 
21 
22 
22 
22 
32 


38 
3« 
42 
50 
M 

87 
76 
80 
85 
78 

96 

95 
106 
100 
100 

100 
10» 

un 

too 

100 

100 
105 

100 
100 
92 

90 
96 

95 
86 


73 
S6 
115 
119 

VM 
113 
140 
182 
184 

200 
178 
104 
82 

76 

73 
59 
80 
137 
156 
ISO 


156 
150 
154 
189 
200 

180 
1S3 
145 
135 
138 

162 
1S3 
11M 
194 
185 

167 
178 
178 
172 
IM 

143 
145 
120 

no 

105 

104 
115 
157 
178 
194 


212 
ZI2 
206 
200 
182 

172 
167 
177 
187 
206 

206 

218 
218 
218 
212 

212 
200 
212 
2S7 
243 

243 
291 

230 
230 
235 

260 
2B0 
246 
212 
184 
156 


140 
125 
114 
105 
103 

95 
87 
80 
80 
76 

72 
67 
72 
67 
71 

74 
80 

85 
95 
98 

96 
90 
80 
76 
76 

71 
72 
70 
66 
62 


67 
87 
80 
105 
120 

130 
120 
129 
125 
110 

i«e 

93 
80 

72 
67 

58 
S7 
54 

54 
50 

48 
42 
38 
34 
26 

25 
22 
IS 
18 
16 
14 


la 

12 
12 
12 
12 

12 
13 
12 
12 
13 

a 

12 
12 
12 
12 

la 

13 

la 
la 
a 

» 

9 

9 
9 
U 
12 
13 


Note.— atace.^IlsoharsBrelstloaBlTectedbT  lea  Nov.  10.  II,  13-17  28,  T)er.  I,  2, 11, 14-20,  28,  27,  Jan.  at 
to  Feb.  2.  Feb.  28  to  Mar.  4,  daily  (Uachart;«  asrertained  Tton  disciiarga  measuiements,  obearvar's  notos, 
and  veatner  records.    Dally  discharge  interpolated  Sept.  7  and  9. 

ifonthly  discharge  of  Chetnaucan  Riiier  at  Hotchkis*  Ford,  near  Paitley,  Oreg.,  for   the 

year  ending  Sej>t.  SO,  1916. 


Month. 

I>iacban!»  in  sacond-tMt. 

BunH>fl 
(total  in 
acia-fMt). 

Hludmum. 

nminuim. 

Mean. 

Oolober „ „ 

November  .     .......................*....... ...... 

22 
60 
53 
38 
105 
300 

aoo 

280 

140 

130 

18 

12 

3L0 
U) 
16 
26 
38 
54 
104 

13.4 
34.8 
tt.4 
32.9 
8S.0 

160 

1» 

2,070 

2,610 

Juiiinrj 

2,020 

4,890 

Mardi 

April 

6,150 
9,460 

i6y."":;... .::"::::";::::.:;::"":"::::. :.:::"". 

156             212 

13,000 

Jnne     

•Z 
14 

12 
9 

84.8 
65.8 
14.5 
11.2 

5,050 

July 

4,050 

August      

893 

666 

260 

3 

71.3 

51,700 
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COBV  DITCH  HKAR  PAI8I2T,  OBXG. 

LocATio.v.— In  SE.  J  see.  27,  T.  33  S.,  R.  18  E.,  just  below  road  croadng,  half  a  mile 
below  intake  of  ditch,  and  about  2  miles  southwest  of  Paisley,  Lake  County. 

Records  available.— July  17, 1914,  to  September  30, 1916. 

Gaob. — ^Vertical  staff  (ZX  gage)  owned  by  Chewacan  Land  &  Catde  Co.,  on  left  or 
upper  side  of  ditch  about  40  feet  below  road  bridge;  also  Northwest  Townsite  Co. 
vertical  staff  20  feet  upstream.  Gage  readers,  A.  A.  Farrow  (ZX  gage)  and  W.  S. 
Daniels  (Townsite  Co.  gage). 

DiscHAKOE  MEAStTREMENTs. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Ditch  not  particularly  well  bidlt  or  maintained;  control 
somewhat  shifting. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  1.64  feet  on  North- 
west Townsite  Co.  gage,  May  11  (discharge,  13  second-feet). 

1914-1916:  Maximum  stage  recorded,  1.75  feet  July  20,  1914  (dischaige,  19 
second-feet).    Canal  dry  at  times. 

Ice. — ^Water  generally  turned  out  of  canal  during  extremely  cold  weather. 

Accueact. — Stage-discharge  relations  for  both  gages  not  permanent.  ZX  gage  read 
daily  to  half-tenths;  Northwest  Townsite  Co.  gage  about  three  times  a  week  to 
hundredths.  Daily  discharge  ascertained  by  applying  doily  gage  readings  to 
rating  table.     Records  fair. 

Cooperation.— Moat  of  the  gage  readings  and  meter  measurements  furnished  by 
the  Chewacan  Land  &  Cattle  Co.,  W.  C.  Hammatt,  consulting  engineer,  and  some 
by  the  Northwest  Townsite  Co. 

Conn  ditch  diverts  from  Chewaucan  River  in  the  S.  E.  {  sec.  27,  T.  33  S.,  R.  18  E., 
about  three-eighths  mile  below  Mill  Creek  and  the  gaging  station  just  above  it.  The 
water  is  used  for  irrigating  600  acres  of  the  Conn  ranch  on  a  bench  northwest  of 
Paisley. 


Discharge  measurerruntt  of  Conn  ditch  near  Paisley,  Oreg.,  during  the  year  ending  Sept. 

SO,  1916. 


Made  by- 

Oage  heiglit. 

Dis- 
charge. 

Date. 

Made  by- 

Gage  height. 

Dis- 
charge, 

Date. 

ZX 
gage. 

N.  T. 

Co. 

gage. 

ZX 
JWte. 

N.  T. 
Co. 

Oct.   24 
May  12 

22 
June  17 

Bert  Harber"... 
W.  S.  Daniels  ».. 

Feet. 
0.35 

Feel. 

'"b'iii 

.42 

1.30 
1.30 
1.02 

ate.-ft. 

0.5 

3.0 

.6 

10.7 
8.8 
6.3 

July  28 

Aug.    1 

3 

18 

23 

Bept.  22 

Bert  Harber 

W.  S.  Daniels... 

Fett. 
1.30 

Feet. 
1.2» 
L35 
1.1S 

■■"loo" 

.8( 

9.2 

do 

Daniels   and 
Finch        

do 

Bert  Harber 

TV.  S.  Daniels. . . 
F.  F.Henshaw.. 

'LIO 

1.15 

«.95 

.82 

«.7 
8.6 
4.8 

IS 
Ji:ly    3 

Bert  Harber 

W.S.  Daniels... 

1.25 

3.5 

1 

a  Employee  of  Chewacan  Land  A  Cattle  Co. 
6  Employee  of  Nortliwest  Townsite  Co. 


c  Observer's  reading  (or  day. 
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Daily  dueharge,  in  ieeond-fiet,  of  Conn  diteh  near  Paisley,  Ortg.,  far  the  year  ending 

Sept.  30, 1916. 


Day. 

Oct. 

Not. 

Dec 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.5 
Z2 
2.2 
2.0 
2.2 

2.2 
2.2 
2.7 
2.7 
2.2 

1.8 
3.0 
1.1 
2.7 
2.8 

2.7 
2.2 
2.2 
1.4 
2.2 

1.3 

:3 

.5 
.3 

.2 
.1 
.1 
.3 

i:§ 

a7 

.8 
.3 
.3 
.8 

.8 
.3 
.8 
.3 
.8 

.a 

.2 
.1 
.1 
.1 

.1 
.2 
.1 
.1 
.1 

.2 
.2 
.3 
.3 
.2 

.3 
.2 
.2 
.3 
.3 

0.3 
.8 
.8 
.4 
.8 

.8 
.8 
.5 
.2 
.1 

.8 
.2 
.2 
.2 
.1 

....... 

.  .1 
.1 

.1 
.1 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.3 
.8 

.3 
.3 

.2 
.2 
.3 
.3 
.2 

a2 

.2 
.2 
.2 
.2 

.2 
.2 
.1 
.1 
.2 

18 
3.0 
2.7 
2.8 
3.0 

3.1 
31 
L9 
.0 
.6 

.6 
.« 
.4 
.3 
.3 

.4 
.3 
.3 
.3 
.3 
.2 

Oi2 
.2 
.3 
.4 

.6 

.5 
.5 
.4 
3.7 
3.7 

3.0 
3.4 
3.3 
2.7 
3.2 

10.7 

ia7 

8.8 
8.5 
8.2 

8.8 
9.0 
9.4 
9.3 
9.0 

8.7 
9.0 
8.7 
9.2 
9.6 

&5 
7.4 
<.3 
8.0 
7.3 

9.1 
8.8 
11.1 
10.6 
10.2 

0.2 
8.3 
8.8 
9.fi 
9.0 

8.6 
9.4 
10.4 
6.8 
9.3 

8.7 
8.1 
8.0 
7.8 
8.8 

9.7 
&8 
8.5 
8.9 
9.3 
9.8 

9.3 
8.0 
8.7 
8.8 
6.4 

6.0 
6.0 
6.0 
5.0 
58 

56 
58 
54 
50 
8.5 

6.7 
6.8 
1.4 
3.2 
4.9 

4.8 
4.8 
4.8 
L9 
1.7 

t2 
1.0 
.8 
.6 
.6 
.4 

as 

2.0 
3.8 
3.8 
3.8 

3.8 

2 

3 

4 

5 

e 

7 

8 

3.8 

as 

38 

3.8 
38 
32 
38 

9 

10 

11 

12 

13 

14 

15 

4.3 

3.8 
38 
38 
38 
3.8 

as 
as 
aa 
aa 
as 

IS        

17 

19 

22 

21 

2t 

0 

.1 

1 

27 

29 

g]3 

6.3 

31 

Note.— Dally  disckarge  ascertained  as  follows:  Oct.  1  to  Dec.  15,  from  gage  readings  on  ZX  gage  and  a 
fairly  well  denned  rating  cuire;  Apr.  11  to  Kay  10,  altemoon  of  May  18  to  June  17,  and  July  1-26.  ITam 
gage  readings  on  Nartbwest  Towndte  Co.  gage  and  a  fairly  well  defined  rating  curve;  Hay  11-17,  esti- 
mated on  socoont  of  obstruction  caused  by  rock;  June  18-30  and  July  2S  to  Aug.  31,  from  gage  readings 
<m  Northwest  Townsite  Co.  gage  and  a  rating  curve  well  defined  between  4  and  10  seccmd-teet;  Sept. 
1-30,  from  readings  on  ZX  gage  and  a  tftirly  well  defined  rating  curve.  No  flow  Dec.  16  to  Apr.  7  and 
Sept.  26. 

Monthly  discharge  of  Conn  diich  near  Paisley,  Oreg.,  for  the  year  ending  Sapt.  SO,  1916. 


Month. 

Discharge  in  secbnd-fcet. 

RuiMfl 
(toUlln 
acre-feet). 

Marimum. 

Hlnimuzn. 

Mean. 

ao 

.7 
.4 
.3 
13 

10.7 
11. 1 
9.3 
6.3 

6!o 

1.57 

.24 

.27 

.20 

L28 

5  47 

8.83 

4.60 

a4S 

07 

Novemticr 

14 

December  (IS  days) 

g 

April  (23  days) 

9 

May 

79 

326 

July 

543 

283 

SeDtember  (20  days)..... 

198 

The  year 

1,560 

NoTB.— See  footnote  to  daily  disdiarge  table. 
94927'— 19— wsp  440 ^19 
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8XAIXB  CaXKX  AT  PAIBUtT,  OBXe. 

Location.— In  SW.  i  sec.  24,  T.  33  S.,  R.  18  E.,  in  western  ptkrt  of  Paisley,  Lake 
County,  just  above  road  bridge,  about  200  yards  below  point  of  diversion  from 
Chewaucan  River,  and  about  same  distance  above  head  gate  of  Bagley  ditch. 

Records  available. — January  18, 1914,  to  September  30, 1916. 

Gaoe. — ^Vertical  staff  on  right  bank.  An  old  gage  was  used  up  to  June  28,  1914. 
Grage  readers,  Bert  Harber,  A.  A.  Farrow,  and  W.  S.  Daniels. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — A  natural  stream  channel,  narrow,  with  weli-defined 
banks,  fairly  straigiht,  with  giavd  bed;  shifts  only  at  high  stages. 

EzTREKBs  OF  DiBCHAROE. — Maxlmiim  stsge  recorded  during  year,  2.0  feet  Hay  23,  24, 
Jane  6  and  6  (discharge,  76  second-feet) ;  minimimi  stage  recorded,  0.4  foot  Feb- 
ruary 29  and  March  1  (discharge,  0.2  second-foot). 

1914-1916:  MaTirrmm  stage  recorded,  2.2  feet  May  15,  1914  (discharge,  107 
second-feet);  minimum  stage  recorded,  0.4  foot  November  11, 1914,  and  February 
29  and  March  1, 1916  (discharge,  0.2  second-foot). 

Icx. — Stage-discharge  relation  seriously  affected  by  ioe. 

AcciTRACT. — Stt^e-discharge  relation  practically  permanent.  Rating  curve  well 
defined,  (rage  read  once  a  day  by  Harber  and  Farrow  to  half-tenths;  occasion- 
ally by  Daniels  to  hundredths.  DaUy  discharge  ascertained  by  applying  to 
rating  table  the  mean  doily  gage  height.  Records  good  for  irrigating  season; 
poor  for  other  timee. 

Cooperation. — Fidd  data  furnished  by  Chewacan  Land  &  Cattle  Co.,  W.  C.  Ham- 
matt,  consulting  engineer,  and  by  Northwest  Townsite  Co. 

Smalls  Creek  ia  a  natural  slough  or  defluent  of  Chewaucan  River  and  has  been 
converted  into  an  irrigation  canal.  It  diverts  water  bom  the  river  in  the  SW.  i  sec. 
24,  T.  33  S.,  R.  18  E.,  and  irrigates  2,417  acres  of  the  alluvial  fan  of  Chewaucan  River 
above  the  upper  marsh,  including  1,209  acres  watered  from  Bag^ey  ditch,  wUch 
diverts  water  from  Smalls  Creek  a  short  distance  from  the  riva.  The  irrigation 
season  extends  from  about  April  1  to  September  15.  Water  ia  diverted  at  other  times 
for  watering  stock.    Surplus  and  return  waters  find  their  way  to  the  marsh. 

Ditcharge  measurements  of  Smalls  Creek  at  Paisley,  Oreg.,  during  the  year  ending  Sept. 

SO,  1916. 


Dste. 

Uadeby- 

Oft 

hel^t. 

Dis- 
charge. 

Data. 

Hade  by- 

he^t. 

Dis- 
cbaige. 

Oct.   30 

W.  8.  Danielsa 

Fett. 

0.67 
.85 
.90 

1.15 

1.10 
.60 
.90 
.80 

1.35 

4.2 
8.5 
1.4^ 

2.0 
1.5 
7.6 
4.4 
27.8 

Apr.  34 
MSyg 

June  17 

July  28 

Aug.  18 

Sept.  21 

21 

Bert  Harber 

FaL 
1.30 
1.95 
1.10 
1.80 
1.25 
1.15 
.93 
.83 

««^, 

Not.  18 

Bert  Harber  k 

W,  «.  n«Ti|oi« 

70 

Dec.  23 

do 

do 

E.  R.  OreciuteU 

C7 

Jon.  25 

Feb.    7 

28 

do 

do 

do 

F.  p.  TTQiLshaw 

M 

21.8 

1S.1 

liar.  20 

do 

W.  6.  Daniels  . 

8.3 

28 

Bftrt  Harbor 

8.7 

Apr.  14 

do 

a  Employee  of  Nortbwest  Townsite  Co. 


t  Employee  c<  Chewacan  Land  &  Cattle  Co. 
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i>at^  ditduirge,  in  teeond-feet,  of  Stnalh  Creek  at  Pauley,  Oreg.,  for  the  year  endiru/ 

Sept.  30, 1916. 


JHf. 

Oct. 

Not. 

DtC 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jam. 

July. 

Aug. 

Sept. 

I 

7.0 
7.0 
8.5 
8.5 

&5 
&5 
8LS 
8.5 
10 

10 

10 
CO 
0.0 
6.0 

&0 
8.0 
0.0 
7.0 
7.0 

8.5 
8.5 
10 
7.0 
7.0 

7.0 
7.0 
6.3 
6.0 
4.6 
3.0 

Z8 
3.0 
3.0 
3.0 
3.0 

Sl7 

.6 
2.0 
1.6 
1.0- 

1.5 
1.6 
.6 
1.4 
3.0 

12 
3.0 
4.2 
5.3 
6.0 

6.0 
5.4 
6.0 
5.8 
&0 

6.0 
4.0 
1.5 
3.0 
5.0 

6.0 
7.0 
8.6 
2.4 
7.0 

&5 
7.0 
6.8 
6.0 
5.0 

6.0 
6.0 
5.0 
1.6 
3.0 

8.6 
6.0 
7.0 
8.6 
10 

tl 
7.0 
4.0 
7.0 

3.0 
1.6 
3.0 
3.0 
3.0 
3.0 

3.0 
5.0 
5.0 
5.0 
5.0 

UO 
5.0 
1.0 
6.0 
5.0 

Vo 

6.0 
6.0 
6.0 

4.0 
4.0 

4.0 
3.0 
3.0 

3.0 
2.0 
XO 
2.0 
1.4 

1.6 
1.6 
1.6 

{:! 

1.6 

2.0 
20 
3.0 
2lO 
&0 

2.0 
2lO 
2,0 

a.0 
zo 

20 
XO 
1.6 
2.3 
2.3 

8.8 
1.0 

5.0 
5.0 
6.0 

6.0 
4.0 
6.0 
2.2 
3.0 

4.0 

3.0 

1.5 

.2 

0.3 
.5 
.8 
1.0 
2.4 

1.0 
LO 
3.0 
4.0 
8.4 

30 
IS 
10 
2.4 
10 

10 
10 
10 
10 
7.0 

6.0 
6.0 
6.0 
4.6 
5.0 

4.0 
5.0 
6.0 

18 

4.0 

5.0 
4.0 

5.0 
S.0 
6.0 

16 
18 
30 
23 
24 

as 

23 
30 
34 
29 

33 
27 
30 
19 
18 

20 
30 
20 
26 
29 

31 
20 
SO 
19 
18 

20 
20 
20 
55 
50 

CO 
51 
48 
48 
36 

30 
26 
26 
23 
23 

24 
26 
33 
67 
60 

73 
67 
76 
74 
72 

69 
67 
67 
69 
63 
67 

67 
63 
63 
67 
74 

76 
56 
60 
63 
63 

56 
61 
47 
43 
43 

67 
67 

67 
51 
45 

40 
33 
29 
29 
61 

4( 
65 

45 
36 
47 

61 
47 
30 
26 
10 

30 
45 
43 
36 
37 

33 
32 
36 
29 

26 

23 
40 
32 
26 
23 

14 
23 
28 
13 
14 

13 

30 
20 

11 
14 

14 
12 
13 
13 

" 

13 
13 
12 
13 
12 

10 
16 
16 
16 
14 

14 
16 

7.0 
6.0 
6.0 

6.0 
6.0 
6.8 

10 

10 

\l 
12 
12 
12 
13 

12 

J:::::::::::::: 

10 

t 

10 

*"............ 

12 

5 

14 

e 

14 

7 

8 

13 

S 

13 

10 

12 

11 

10 

13 

7  0 

U 

7  0 

14 

7  0 

15 

7.0 

M 

6.0 

17 

10 

10 

It 

6  0 

7  0 

8.6 

83 

10 

10 

s.o 

ae. 

5.0 

37 

5  0 

38 

7  0 

»::::::::;::::: 

6.0 

so 

6.0 

Monthly  discharge  of  Small*  Creek  at  Pauley,  Oreg.,  for  the  year  ending  Sept. 

30,  1916. 

Month. 

DIacharge  in  second-feet. 

Run-off 
(total m 
acre-feet). 

Ilaximum. 

Ifinintum, 

Mean. 

Oetotxr 

12.0 

8.0 

10.0 

8.0 

6.0 

20.0 

30.0 

76.0 

76.0 

51.0 

18.0 

14 

3.0 

.6 

1.5 

1.4 

.2 

.3 

4.0 

20.0 

29.0 

UO 

6.8 

6.0 

7.48 
3.80 
5.85 
3.72 
2  73 
5.95 
19.0 
49.1 
52.1 
27.2 
11.4 
9.22 

460 

KoTamber 

196 

380 

January 

229 

February.... •>••..  .••.••..••.•••••.....    .....     ...... 

■  158 

Marfli..r 

366 

April 

1,130 
3,030 
3,100 
1670 
701 

M5^.■"::::::::":::::::::::::::::::::::::::::::::::::::: 

jiDie 

July 

August...... 

September.................. 

649 

Thflytar...        ,,,    ,.  ... 

76.0 

.2 

16.6 

10,900 

SAOLXT  DITCX  AT  PABLBT,  OBXO. 

Location.— In  SW. }  sec.  24,  T.  33  S.,  R.  18  £.,  just  below  head  gate,  in  Paisley,  Lake 

County. 
Becords  available.— January  18,  1914,  to  September  30,  1916. 
Gaoe. — ^Vertical  stafi  on  left  bank.    Gage  readers,  Bert  Harber  and  Richard  Guinee. 
DiscBAROB  MEASUBEUENTS. — Made  by  wading  or  from  plank  across  ditch  at  gage. 
Channel  and  contbol. — Earth  channel ;  control  unstable. 
ExTBBMBs  OF  DiscHABOB. — Maximum  stage  recorded  during  year,  1.95  feet  May  23 

to  25,  27,  and  June  6  and  6  (discharge,  40  second-feet).    Canal  dry  at  times. 
1914-1916:  Maximum  stage  recorded,  2.5  feet  May  15,  1914  (discharge,  68 

second-feet.) 
Ice. — Stage-discharge  relation  aSected  by  ice.    Only  a  small  amount  of  water  ia 

carried  in  extremely  cold  weather. 
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Accuracy. — Stage-diachaige  relatioa  changed  during  ice  period  and  again  when  ditch 
waa  cleaned  out,  April  26  to  May  5.  Three  fairly  well  defined  rating  curves  used 
October  1  to  February  11,  February  12  to  April  25,  and  May  6  to  September  30, 
respectively.  Gage  read  daily  to  half-tenths.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  table.  Records  good  for  irrigating  season; 
fair  for  rest  of  year. 

Cooperation. — Field  data  furnished  by  Chewacan  Land  &  Cattle  Co.,  W.  C.  Ham- 
matt,  consulting  engineer. 

Bagley  ditch  (sometimes  called  Brattain  ditch)  diverts  water  from  Smalls  Creek  in 
the  SW.  1  sec.  24,  T.  33  S.,  R.  18  E.,  a  few  hundred  yards  below  the  point  where  Smalls 
Creek  diverts  from  Chewaucan  River;  extends  6  miles  in  a&)utherly  direction,  and 
irrigates  1,209  acres  lying  above  the  area  watered  by  Smalls  Creek.  Return  and  waste 
waters  reach  upper  Chewaucan  Marsh.  The  irrigation  season  extends  from  late  in 
March  or  early  in  April  to  about  September.  Water  is  diverted  for  stock  throughout 
the  year. 

Disduirge  TneasuremenU  of  Bagley  ditch  at  Paisley,  Oreg.,  during  the  year  ending  Sept.  SO, 

1916. 

[Uade  by  Bert  Harber.a] 


Date. 

Gage 
heigit. 

Dis- 
cbarge. 

Date. 

hS^t. 

Dis- 
charge. 

Date. 

Caw 

Dis- 
cbarge. 

Oot.  34 

Feet. 
1.10 

.95 
1.15 
1.05 

.70 

3.3 

4.8 

.7 

1.0 

Kar.  20 

Feet. 
1.00 
1.55 
1.60 
l.SO 
1.65 

13.4 
W.6 
37.5 
31. « 

July  28 

FeeL 

1.35 

..  1.00 

^-•#4 

Nov.  18 

Apr.  24 

Aug.  16 

11.3 

Dec.  23 

M8y7 

8^.21 

.81 

6.0 

Jan.  25 

May  26 

F«b.28 

June  17. 

a  Employee  of  Chewacan  Land  &  Cattle  Co. 

Daily  discharge,  in  second-feet,  of  Bagley  ditch  at  Paisley,  Oreg.,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

5.2 
5.2 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
4.3 

4.3 
5.2 
3.5 
3.5 
3.5 

4.3 

4.3 
4.3 
5.2 
6.0 

7.0 
8.0 
9.0 
6.0 
5.2 

5.2 
5.2 
4.3 
4.3 
4.3 
1.4 

1.0 
1.0 
1.4 
1.0 
1.0 

1.0 
....... 

.6 
.6 

.6 
.6 
.1 
.4 

2.2 

1.7 
2.7 
3.5 
3.7 
3.5 

4.3 
4.1 
6.0 
4.3 
5.2 

4.3 

3.5 
1.0 
6.4 
6.0 

6.0 
6.0 
7.0 
8.0 
7.0 

7.0 
7.0 
7.0 
6.0 
4.3 

5.2 
5.2 
6.0 
1.7 
3.5 

5.2 
3.5 
4.3 
4.3 

4.3 

4.3 
4.3 
4.8 
3.0 
3.0 

2.0 
1.0 
2.0 
2.0 
2.0 
2.0 

3.8 
3.8 
3.8 
3.8 
3.8 

13 
13 
14 
15 
16 

19 
11 
11 
13 
14 

13 
14 
11 
11 
11 

11 
13 
13 
14 
13 

...... 

H 
34 

23 
19 
19 
IS 

18 
19 
19 
22 
37 
38 

38 
38 
-    40 
40 
40 
38 
40 
38 
38 
37 
38 

38 
37 
38 
38 
40 

40 
35 
33 
33 
33 

33 
38 
38 
26 
30 

30 
30 
30 
28 
26 

25 
22 
20 
20 
38 
26 
30 
26 
24 
25 

30 
38 
34 
33 
14 

7 

26 
26 
26 
35 

35 
34 
33 
19 
19 

19 
35 
24 
34 
16 
14 
18 
15 
14 
11 

11 
19 
30 
19 
19 
13 

13 
U 
13 
11 
12 

13 
13 
11 
13 
13 

U 
16 
IS 
IS 
IS 

14 

10 
S.3 
4.6 
4.0 

4.0 
4.0 
4.0 
9.0 
9.0 

9lO 
10 
10 
11 
11 
11 

10 

•2 

...... 

1.7 
2.4 
2.4 

2.4 
3.8 
4.8 
4.6 
3.8 

3.8 
3.8 
3.1 
1.7 
3.4 

3.1 
3.1 
1.0 

2.4 

8.3 

.4 

2.4 

.5 
3.8 
3.1 
1.7 
6.0 

9.0 

6.8 
6.8 
5.3 
6.0 

6.8 
6.0 
6.8 
6.8 
5.3 

6.3 
4.6 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.4 
3.1 

A.0 

3 

9^0 

4 

U 

5..- 

15 

6 

13 

7 

13 

8 

11 

9 

11 

10 

11 

11 

11 

12 

6.3 

13 

8.3 

M 

5.3 

15 

5.3 

16 

5.3 

17 

9.0 

18 

9.Q 

19 

11 

20 

6.3 

21 

7.0 

22 

7.0 

23 

8.0 

24 

to 

as 

3.4 

26 

4.0 

27 

4.0 

28 

7.0 

29 

4.6 

30 

4.0 

81 

Note.— Mean  discbarge  estimated  Jan.  1-21  and  Feb.  7-11, 3  second-teet;  Jan.  33-34  and  Jan.  36  to 
reb.  6, 1  second-toot;  Dec.  18-31,  as  in  table.    Canal  dry  Nov.  7,  Feb.  29,  Mar.  1,  and  Apr.  36  to  May  5. 
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Monthly  diieharge  o/Bagley  diieh  at  Paisley,  Oreg.,for  the  year  ending  Sept.  SO,  1916. 


UoDth. 


Discharge  in  secood-iwt. 


ifAriTTintn.  Hintmum.     lioan. 


Ruo-off 
(total  in 
acre-fget). 


October 

November  (2V  days).. 

Deceail>er 

January 

Februarr  (28  days) . . 

llarch(30days). 

April  (25  days) 

llay(26days) 

June 

July 

August 

September 


9.0 
6.4 
8.0 


1.4 

.1 

1.0 


4.6 
9.0 

19 

40 

40 

30 

18 

15 


1.0 

.4 

S.8 

11 

20 
7.0 
4.0 
3.4 


4«3 
2.50 
4.48 

1.87 
2.36 
4.47 
11.3 
28.7 
29.8 
19.9 
10  3 
8.15 


284 

144 

27« 

103 

131 

260 

555 

l,.'i30 

1,770 

1,220 

033 

485 


The  year. 


7,400 


Note.— See  footnote  to  daily  discharge  table. 

joras-mns-zx  ditch  itsak  paisley,  obzg. 

Location.— In  NW.  J  sec.  19,  T.  33  S.,  R.  19  E.,  about  100  yards  below  intake  and 
a  mile  east  of  Paisley,  Lake  County. 

Records  available  .—July  20, 1914,  to  September  30, 1916. 

Gagb.— Vertical  staff;  read  by  Bert  Harber  and  A.  A.  Farrow. 

DiscHABOB  MBABURBMBNTS. — ^Made  by  wading. 

Channel  and  control. — Channel  excavated  in  gravel;  control  fairly  permanent. 
Stage-discharge  relation  affected  at  times  by  growth  of  aquatic  plants. 

Extremes  or  dischaboe. — ^Maximum  stage  recorded,  2.85  feet  June  7  to  10  (dis- 
charge, 120  second-feet).  Canal  dry  at  stage  of  about  0.6  foot  March  15,  and  July 
5  to  August  3. 

Ice. — Stage-discbarge  relation  badly  affected  by  ice  during  winter;  discharge  at  such 
times  is  very  small. 

AccvRACT. — Stage-dischaige  relation  permanent  except  for  period  April  to  June, 
when  there  was  backwater  caused  either  by  growth  of  aquatic  plants  or  by  opera- 
tion of  check  gates.  Rating  curve  well  defined.  Gage  read  once  daily  to  half- 
tenths.  Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating 
table,  except  April  28  to  June  25,  when  indirect  method  for  shifting  control  was 
used.    Records  good  during  irrigating  season;  poor  rest  of  year. 

Cooperation. — Field  data  furnished  by  Chewacan  Land  &  Cattle  Co. 

Jones-Innis-ZX  ditch  (bo  called  from  the  laigeet  water  ubcib  under  it,  ZX  being  the 
common  name  of  the  Chewacan  Land  &  Cattle  Co.'s  ranch)  diverts  water  from  Chewau- 
can  River  in  the  NW.  i  sec.  19,  T.  33  S.,  R.  19  E.,  into  natural  sloughs,  from  which  is 
irrigated  an  area  of  2,218  acres  of  the  lowest  part  of  the  alluvial  fan  of  Chewaucan 
River  immediately  above  the  upper  marsh.  One  of  these.  Paisley  Slough,  at  its 
lower  end  dlschaiges  into  the  "  Stock  ditch  "  which  is  used  for  irrigation  and  watering 
cattle.  The  irrigating  season  extends  from  early  in  April  to  about  July  1.  Water 
is  diverted  practically  the  entire  year  for  either  irrigation  or  stock. 
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Diteharge  meaturtmeatg  of  J<me*-Inni»-ZX  diuh  near  Pauley,  Oreg. ,  during  the  year  ending 

Sept.  30, 1916. 


Date. 

Made  by- 

hel^t. 

Dls- 
<Atargo. 

Date. 

Made  by- 

hed^t. 

Dis- 
charge^ 

Oct.   24 

Bert  Harbn 

Feet. 

1.45 

1.10 

.95 

.95 

.85 

2.53 

2.55 

*"ii"5 

3.0 

3.4 

1.3 

.5 

97 

07 

Hay      8 

18 
SO 

Jane  7 
18 
20 

July    3 

I>aiii«ls  and  Finch 

W.  8.  Daniels 

Feet. 
2.70 
8.33 
2.60 
2.81 

zat 

2.49 
2.29 

''■% 

Nov    19 

do 

do 

do 

n 

Wa.  21 
21 

Apr.  13 
28 

BertHarber 

Daniels  and  Finch 

Bert  Harber 

98 
114 
98 

do              .... 

W.  8.  Daniels 

80 

26 

Bert  Harber 

do 

7« 

Daily  diteharge,  in  teaomd-Jeet,  of  Jones-Innia-ZX  ditch  near  Paisley,  Oreg.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec 

Feb. 

liar. 

Apr. 

May. 

Jons. 

July. 

Aug. 

Sept. 

1 

3.0 
2.4 
4.0 
4.9 
4.9 

4.9 

4.9 
4.9 
4.0 
4.0 

4.9 
4.9 
7.2 
7.2 
7.2 

6.0 
6.0 
7.2 
7.2 
6.0 

8.0 
6.0 
7.2 
12 

8.6 

7.2 
4.0 
4.0 
3.0 
8.0 
3.0 

3.0 
4.0 
40 
4.0 
4.0 

4.0 
3.0 
3.0 
3.0 
.2 

4.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
8.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
8.0 

1.7 
1.2 
.3 
3.0 
3.0 

8.0 
3.0 
3.0 
3.0 
8.0 

3.0 
3.0 
3.0 
3.0 
2.4 

4.0 
3.0 
8.0 
2:4 
2.4 

3.0 
3.0 
8.0 
3.0 
3.0 

4.0 
3.0 
4.0 
4.0 

3.0 

4.0 
3.0 
3.0 
3.0 
3.0 
3.0 

1.7 
1.2 
1.7 
1.3 
1.S 

.8 
1.2 

.8 
1.2 
2.4 

1.3 
.3 
.8 
.8 

0.8 
.8 
.8 
.8 
.8 

.8 
.8 
.0 
.8 
.8 

.8 

.6 
.6 
.8 
.8 

17 
22 
18 
16 
15 

71 
81 
86 
96 
70 

88 
114 
108 

84 

93 

86 
99 
108 
103 
81 

76 
81 
96 
92 
78 

84 
60 
00 
80 
66 

72 
70 
88 

82 

76 

56 
98 
108 
100 
96 

92 

98 
08 
86 
96 
94 

02 
108 
103 
108 
112 

114 
114 
120 
120 
ISO 

114 
108 
103 
103 

98 

98 
92 
98 
95 
80 

86 
81 
76 
70 
70 

58 

60 
66 
66 
70 

78 
78 
70 
65 



...... 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.3 
.8 
1.7 
1.2 
1.2 

1.3 
1.7 
1.7 
1.2 
1.3 

1.3 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

1.7 

2 

1.3 

3        

1.3 

4 

1.7 

B .•  .  . 

1.7 

6 

1.7 

7 

LC 

g 

1.4 

9 

l.S 

10 

1.3 

11 

1.7 

12 ; 

1.7 

13     

1.3 

14 

1.3 

15 

4.0 

18 

"b's 

.8 

.8 

1.7 

1.7 

1.7 

1.7 
1.7 
1.2 
1.2 

1.7 
.3 
1.7 
1.7 
1.4 

1.2 

.8 

1.2 

1.7 

.6 

.3 
.3 
.3 
.6 
.4 
.3 

7.3 

17 

7.3 

18.., 

19 

6.0 
8.0 

20 

4.9 

21 

4.3 

23 

4.9 

23 

8.6 

M 

7.3 

25 

8.6 

26 

8.6 

27 

10 

28  

10 

29 

10 

30 

8.8 

31 

Note.— Stage-discharge  relation  affected  by  ioe  Dec.  28  to  Feb.  19;  mean  discharge  estimated  as  3  second- 
kel  Dec  28-31  and  1  second-toot  Jan.  1  to  Feb.  19.  No  flow  March  15  and  July  5  to  Aug.  3.  Dally  disdiarga 
interpolated  Sept.  7-9. 
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Monthly  diteharge  of  Jonet-Inni»-ZX  diuA  near'Pauley,  Ortg.,fat  the  year  ending  Sept. 

SO,  1916. 


Uonth. 

Dlsoharge  In  second-feet. 

Run-oS 

(total  in 

aore-feet). 

Ifinjtqiim- 

Uean. 

October 

U 
4.0 
4.0 

14 

.3 
3.4 

S.47 

391 

8.10 

1-0 

1.11 

1.00 

82.8 

84.0 

83.0 

71.8 

1.54 

4.67 

3M 

N»y«inh*r 

173 

in 

January 

(3 

F«braMT 

1.7 
3.4 
114 
103 
UO 
70 
1.7 
10 

M 

March  (JO  daja) 

.3 
.« 

M 

6t 

S6 
.8 
1.3 

60 

1  050 

M^.\::::::::::::::::::::::::::::::::::::::;:;:;:;:::::: 

sluo 

6  S30 

J1XT19 , , 

luly  (4da7s) 

Anxust  (28davs) 

83 

8epteiBb«r 

273 

The  year . 

14,530 

STLVBB  LAKE  BASIN. 
SILVZS  CaXKX  HXAB  BILVXR  J^AXS,  OBSS. 

LoCATioK. — In  SW.  i  sec.  28,  T.  28  S.,  R.  14  E.,  at  dam  site  of  propoeed  Egll  reeorvw, 
1)  milee  southwest  of  Silvw  Lake  poet  office,  Lake  County,  and  about  S  miles 
above  mouth  of  Bridge  Creek. 

DsAiNAOB  ABBA. — ^221  square  miles. 

Records  ataii^blb. — December  29,  1904,  to  March  31,  1907,  January  11,  1909,  to 
September  30, 1916. 

Gaoe. — Inclined  stafi  on  light  bonk,  read  since  July  24,  1915;  vertical  staff  on  right 
bank,  10  feet  upstream,  used  April  5,  1912,  to  July  23,  1916;  inclined  staff  at 
location  of  present  gage,  1905  to  1912.    Gage  reader,  J.  H.  Gowdy. 

Discharge  iiEAsrrREMBNTS. — ^Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Composed  of  rocka  and  gravel;  foirly  permanent. 

ExTBBMBS  ov  DiacHAROB. — Maximum  stage  recorded  during  year,  6.7  feet  at  9.30 
a.  m.  March  20  (discharge,  710  second-feet);  minimum  stage  recorded  during 
year,  0.15  foot  October  9  (discharge,  0.8  second-foot). 

1905-1907  and  1909—1916:  Maximum  stage  recorded,  6.40  feet  at  4  p.  m.  No- 
vember 23,  1909  (discharge,  910  second-feet);  minimum  stage  recorded,  0.16 
foot  August  7^  and  October  9,  1915  (discharge,  0.8  second-foot). 

Ice. — Stage-discharge  relation  somewhat  affected  by  ice. 

Diversions. — A  few  small  tracts  irrigated  above  the  station. 

Rbodlation. — None . 

Accuracy. — Stage-discharge  relation  changed  during  high  water,  the  change  affect- 
um only  medium  and  low  stages.  Fairly  well  defined  rating  curves  used ;  identical 
above  gage  height  2.5  feet.  Gage  read  to  quarter-tenths  daily  February  10  to 
June  30  and  about  three  times  a  week  at  other  times.  Daily  discharge  ascertained 
by  applying  daily  gage  height  to  rating  table.  Records  only  fair  on  account  of 
diiunal  fluctuation  during  spring  flood  and  uncertainty  of  rating  at  other  times. 

Diteharge  meamremmU  of  Silver  Creek  near  Silver  Lake,  Oreg.,  during  the  year  ending 

Sept.  SO,  1916. 


(Kade  by  Henahaw  and  Batdielder.I 

Date. 

height. 

Dla- 

charge. 

Oct.  3 

Feet. 
0.28 
.28 
1.07 

Stc-ft. 
1.8 

3      

1.8 

Jane  11 

81.0 
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Daiiy  diteharge,  in  leamd-fut,  of  Silver  Creek  near  Silver  Late,  OTeg.,for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

D«c 

Feb. 

Har. 

Apr. 

May. 

Jane. 

July. 

Aug. 

8«t. 

1           

1.5 
l.S 
1.8 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.4 
1.3 

1.1 
1.0 
.8 
1.1 
1.3 

1.5 
1.5 
1.5 
3.0 
3.0 

2.0 
2.0 
4.0 
5.0 
5.0 

4.« 
3.0 
2.0 
3.5 
6.0 

19 
19 
17 
15 
13 

15 
19 
21 
45 
100 

1«9 

148 

ISO 
158 
138 

148 
158 
217 
520 
710 

5«0 

380 
306 
217 
169 

138 
217 
160 
169 
169 
158 

217 
192 
192 
192 
217 

290 
204 
245 

360 
420 

400 
231 
217 
3M 
245 

231 
275 
260 
231 
148 

120 
180 

180 
148 
192 

192 
158 
148 
148 
138 

138 
148 
158 
158 
148 

138 
138 
120 
102 
98 

86 
78 
68 
64 
57 

57 
57 
57 
57 
57 

57 
47 
50 
M 
57 

60 
94 
138 
68 
57 
57 

47 
47 
44 
44 
44 

1\ 
41 
38 
32 

32 
30 
38 
30 
30 

30 
30 
31 
30 
30 

30 
31 
31 
30 
30 

32 
27 
27 
27 
27 

30 

"'37' 
37 

2S 

23 

21 

...... 

"  "30' 
19 
22 
21 

21 
21 

3 

8.0 

14 

"is" 

13 

11 

3 

11 

4 

19 

S 

1.0 

11 

g        

5.0 
19 

7 

1.0 
1.0 
.8 
1.5 

12 

....... 

n 

13 

8 

10 

iS::::::::;:;::::::;:;: 

8 

"io" 

11 

5.0 



12 

10 

13 

4.S 

U 

1.8 

13 

10 

15 

5.0 

"Hi' 
"io" 

5.0 

11 

13 
15 
15 
17 
21 

21 
23 
25 
25 
27 

33 
30 
25 
21 

M 

2:0 
2.0 

13 
9.5 

10 

J7 

10 

19 

19 

9.5 

ao 

3.0 

19 
17 

"is 

9.5 

22 :. 

9.5 

1.5 
1.5 

24 

9.5 

je 

15 
...... 

14 

&0 
8.0 

■■9.s' 

27 

1.5 

9.S 

29 

1.5 
1.5 

81 

14 

Note.— StaKe-discbaree  relation  affected  by  ice  Nov.  12, 13,  Dee.  15-20,  and  Dec.  28  to  Feb.  14;  mean  dis- 
cbarge estimated  from  observer's  notes  and  temperature  records  as  follows:  Dec.  15,  iS,  and  19, 4  !»cond- 
feet;  and  Dec.  28  to  Feb.  S,  3  seooDd-feet;  Feb.  6-14,  6  seoond-feet.  Dally  discliame  Interpolated  Nov. 
1-3,  5,  7,  9,  10, 15,  27,  and  29. 

Monthly  discharge  of  Silver  Creek  near  Silver  Lake,  Oreg.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 

Discharge  in  second-feet.  - 

BtnMff 
(touiin 

MaTlmnm. 

Uinlmum. 

Uean. 

aci«-fiiet). 

October 

0.8 

.8 

a  1.49 
ZIS 
«7.01 
»3.0 
13.5 

m 

221 

88.3. 

83.7 
a20.3 
a  11.0 
a  10.1 

93 

5.0 

December 

431 

January 

184 

February 

33 
710 
420 
158 
47 
30 

T7« 

10,900 

13,300 

5,430 

3.010 

1,3S0 

879 

Morrh 

13 

120 
47 
27 
14 

April 

May .:.:.:::.:::::::::: 

July 

AugUKt 

September ^ 

eOl 

710 

.8 

49.0 

35,700 

a  Computed  as  the  mean  of  actual  number  of  days  on  which  discbaige  Is  given  for  the  month, 
t  Estimated, 
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XAUHSTTK  AND  HASNKT  LAKES  BASIN. 
IIAI.HX17B  ULXE  OUTLET  AT  NAKKOWS,  OSXO. 

Location. — In  sec.  26,  T.  26  S.,  R.  31  E.,  af  highway  bridge  acrose  channel  connecting 
Malheur  and  Harney  lakes,  a  few  hundred  feet  west  of  Narrows,  Harney  County. 

RccoRDB  AVAILABLE.— March  14,  1903,  to  July  21,  1906;  March  22, 1911,  to  June  29, 
1912;  occasional  readings  in  1913, 1914,  and  1916.    Discontinued. 

Gaqb. — Vertical  stafi  on  highway  bridge;  datum  at  elevation  4,088.00  feet  in  1903; 
4,089.06  in  1912,  4.089.02  in  1913,  and  4,088.86  feet  in  1916,  based  on  the  latest 
elevation  of  4.096.20  feet  above  sea  level  for  iron  post  bench  mark  at  east  end  of 
bridge. 

DiscHAROB  measubements. — ^Made  from  highway  bridge;  current  very  sluggish; 
conditions  poor. 

Channel  and  control. — Channel  of  mud  overgrown  with  aquatic  plants;  no  defined 
control;  backwater  may  be  caused  by  filling  up  of  Mud  Lake  below. 

Extremes  of  %tage. — 1903-1916:  Maximum  stage  recorded,  7.3  feet  May  12  to  16, 
1904  (discharge  uncertain).  Channel  dry  (bottom  at  elevation  about  0.34  foot) 
September  16,  1911,  to  about  April  15, 1912. 

Ice. — No  ice  during  jwriod  of  records. 

DrvERSioNB. — Flow  past  this  point  is  only  a  small  residue  left  from  irrigation  of  thou- 
sands of  acres  and  evaporation  from  surface  of  Malheur  Lake. 

Accuracy. — Stage-discharge  relation  unstable,  affected  by  growth  of  aquatic  planta 
and  backwater.  Gage  read  only  occasionally.  Only  a  rough  estimate  of  total 
run-off  past  this  point  can  be  made.  (See  footnote  to  table  of  discharge  measure- 
ments.) 

Discharge  mearurements  of  Malheur  Late  otitlel  at  Narrotca,  Oreg.,  during  the  year  ending 

Sept.  SO,  1916. 


lUadebyP. 

V.  Hodgee.) 

Date. 

Oiwe 
hei^U 

Dis- 
charge. 

Date. 

heigS^. 

Dis- 
charge. 

Apr.  25 

Ftd. 
4.21 
4.08 
&00 

See.-fl. 
M 
183 
203 

May  22. 

Fett. 
5.20 
t.40 

aee.-ft. 
142 

Slav     1     

Jaiie7 

187 

'  14":::::::::;:::::;:;:: 

Gage  readings  and  discharge  of  Malheur  Lake  outlet  at  Narrows,  Oreg.,  in  1916. 

Date. 

Gage 
hei^t. 

Dis- 
charge. 

1 

Date. 

Gage 
height. 

DL<I- 
charge. 

Mar.  31 

Feet. 
2.57 
2.57 
4.90 

atc.fl. 
0 
0 
200 

.  May  2t 

Feel. 
5.25 
5.35 

See.fl. 
154 

Apr.    8 

;  Jane  13 

175 

May     » 

! 

NoT«.— Total  run-off  estimated  as  follows:  April,  1,560  acre-teet;  May,  10,900  acre-teet;  Juno,  8,890  apre- 
fcet;  Ja:y,  3,700  acre-teet:  the  period,  24,800  acre-feet. 

Mtn>  LAKE  OTTTLET  NEAR  NAKROWB,  OREO. 

Location.— In  NW.  J  sec.  17,  T.  27  S..  R.  30  E.,  about  half  a  mile  above  gap  in  sand 
reef  through  which  outlet  enters  Harney  Lake,  4  miles  southwest  of  Mud  Lake, 
and  6  miles  southwest  of  Narrows,  Harney  County. 

Records  available.— May  10  to  July  19,  1916. 

Gaoe. — ^Vertical  staff  on  bent  of  bridge.     Gage  reader,  John  Ruaek. 
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D18CHABOE  MEA81TRKICBNT8. — ^Made  from  footbridge;  cbsnnel  deep  and  nairow;  cur- 
rent Bwift. 

Channel  and  control. — Channel  of  mud  and  sand,  scouring  rapidly;  no  defined 
contPoK 

Extremes  of  dibcharoe. — Marirnum  stage  recorded  during  season,  2.00  feet  May 
25  (discharge,  112  second-feet);  may  have  gone  slightly  higher.  Stream  bed  dry 
up  to  May  9. 

ICB. — No  flow  during  ice  period. 

DiVBSBiONB. — A  littie  hay  land  is  irrigated  by  natural  overflow  below  the  gage  on 
Malheur  Lake  outlet;  most  of  the  loss  is  caused  by  evaporation  on  Mud  Lake. 

Accxtract. — Stage-discharge  relation  unstable  owing  to  erosion  of  the  friable  stream 
bed  by  the  swift  current.  Fairiy  well  defined  rating  curve  used  May  10  to  25; 
indirect  method  for  shifting  control,  May  28  to  31;  poorly  defined  rating  curve, 
June  4  to  July  19.  Gage  read  to  hundredths  about  twice  a  week,  but  fluctuation 
in  stage  very  gradual.  Daily  discharge  ascertained  by  applying  gage  height  to 
rating  table.    Records  fair.  * 

D%$dtarge  mtagurtment*  of  Mud  Lake  outlet  near  Narmivt,  Oreg.,  durmg  the  year  emStif 

Sept.  SO,  1916. 


[Itade  by  F. 

V.  HodgaL] 

Date. 

Oage 
height. 

Dis- 
charge. 

Date. 

A 

Dto- 
charge. 

May  14 

Feet. 
1.05 
1.82 

il.7 

r*et. 
1.7a 

l.<0 

aeoft. 
IQB 

'22 

13 

M 

Daily  discharge,  in  second-feet,  of  Mud  Lake  otUlet  near  Narrows,  Oreg.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

May. 

June 

July. 

Day. 

May. 

June. 

7aly. 

Day. 

May. 

June. 

July. 

1 

11 

102 

'""24 

21..? 

98 
98 

61 

2 

45 

12 

22 

a 

18 

95 
95 

2S 

1 

4 

109 

""■46 

U 

42 

24 

96 
112 

£ 

16 

25 

55 

e 

It 

24 

26 

7 

lot 

■■"32 

17 

27 

g 

109 

18 

81 

"■"is 

28 

too 

SO 

g 

19 

29 

10    .... 

12 

20 

30 

31 

105 

NoTK. — Mean  disdialge  eatliiiated  12  aeooiiiMaat  July  2041. 

Monthly  discharge  of  Mud  Lake  outlet  near  Narrows,  Oreg.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


Hay  10-31. 

June 

July 


The  period. 


Diacbarge  In  aeoood-fget. 


\f>Ytn^iin^    Mislmun.     Mean. 


113 
109 
45 


74.8 
83.8 
317 


Rna-off 
(total  in 

acre-feet). 


^25 

4,930 
1.480 


9,690 


Note— Means  In  table  computed  from  actual  number  of  days  tor  which  discharge  is  given. 
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SILVIXS  KlVXa  KXAS  BII.VIBB,  OBXS. 

Location. — In  NE.  i  sec.  14,  T.  20  8.,  R.  31  E.,  at  site  of  proposed  storage  dam,  three- 
quarters  of  a  mile  below  Trout  Creek,  about  a  mile  southwest  of  Craddock's  ranch, 
and  3  miles  southwest  <^  former  poet  office  of  Silvies,  Harney  County. 

Dkainagb  area. — 510  square  miles  (measured  on  map  prepared  by  United  States 
Reclamation  Service). 

Recobds  availabls. — ^May  9, 1903,  to  December  31,  1904;  January  1,  1909,  to  JvatB 
90, 1911;  April  11  to  June  9, 1912;  April  1  to  June  13, 1916. 

Gaoe. — ^Inclined  staff  at  dam  site  was  read  April  2  and  3,  and  occasionally  for  com- 
parisons thereafter.  A  temporary  vertical  staff  just  back  of  Craddock's  house  was 
read  daily  after  April  4.    Gage  reader,  David  Cnddock. 

Dkcharge  MEASURSMBNT8. — ^Both  measurements  in  1916  made  at  Winnemier's 
bridge  about  one-half  mile  above  the  upper  gage,  and  the  inflow  below  the  bridge 
and  above  the  lower  gage  added.  Conditions  not  particularly  good,  but  the 
measurements  checked  the  old  rating  curve  fairly  well.  Earlier  measurements 
made  from  cable  50  feet  above  gage  or  by  wading. 

Channel  and  control. — Stream  tortuous  and  flat  below  both  gages.  No  defined  con- 
trol. At  hi^  stages  water  overflows  to  the  right  of  the  lower  gage,  and  spreads 
out  for  a  width  of  nearly  half  a  mile  at  the  upper  gage. 

ExTKEMKS  OF  DiscHAROB. — ^Maximum  stage  recorded  during  year,  10.66  feet  during 
night  of  April  2,  from  high-water  marks  the  next  mcnnung  (discharge,  1,590  second- 
feet).    No  record  of  minimum. 

1903-4,  1909-11,  1912,  and  1916:  Maximum  stage  recorded,  12.15  feet  April 
16, 1904  (disdiarge,  2,320  second-feet).  Stream  bed  dry  August  22  to  September 
12, 1910. 

IcB. — ^No  record  daring  winter. 

Diversions. — Several  hundred  acree  irrigated  from  flood  waters  above  the  station. 

Regulation  . — None. 

Accdract. — Stage-dischaige  relation  at  both  gages  fairly  permanent;  rating  curve 
poorly  defined.  Gage  read  once  a  day  to  nearest  tenth.  Daily  discharge  ascer- 
tained by  applying  daily  gage  height  to  rating  table.     Records  fair. 

Ducharge  meamirements  of  Silvia  River  near  Silviu,  Oreg.,  during  the  year  ending  Sept. 

SO,  1916. 


Gage  height 

Dis- 
chaige. 

Date. 

Made  by— 

Regular 
gage. 

Tempor- 
ary gage. 

Apr.    3 
May  11 

F.  F.  Hen«li»w     -     -    

Ffd. 
10. 0« 
6.SS 

Fert. 

8te.-ft. 
1,190 

P.  V.  H<K 

tees.. 

fis 

iM 

Daily  dixharge,  in  second-feet,  of  Silvies  River  near 

Sept.  SO,  1916. 

Silvies,  Oreg.,  for  the  year  ending 

Day. 

Apr. 

M.y. 

June. 

Day. 

Apr. 

May. 

June. 

1        Day. 

Apr. 

May. 

June. 

1 

1,100 
1,400 
1,340 
1,060 
1,060 

960 
800 
870 
960 
1,320 

730 
562 
532 

508 
488 

468 
448 
444 
438 
434 

300 
300 
270 
241 
213 

186 
186 
173 
173 
160 

11 

1,480 
1,180 
1,060 
1,060 
1,310 

1,060 
960 
960 
870 
870 

430 
412 
381 
349 
318 

286 
255 
255 
3.-i0 
430 

im 

;  21 

870 

870 
870 
800 

412 
330 
330 
330 
315 

378 
4l» 
34<> 
300 
285 
300 

2.          

12. 

160 
160 

22 

3 

13 

23 

4,     

14 

24 

5 

IS  . 

25 

800 

6 

16         .  . 

26 

870 

8;o 

730 
730 
730 

7 

17 

27 

8.            .  .. 

18 

'28.: 
■  29.. 

». 

19 

10      

20             .   .. 

30 

'31 

Note.— Daily  discharge  interpoUted  Uay  8-10  and  13-16;  estimated  Apr.  1. 
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MonMy  diidiarge  of  Silvia  River  near  SUvies,  Oreg.,for  the  year  mding  Sept,  SO,  19i6. 


Discbarge  in  second-feet. 

RanHjfl 
(tflUlin 
aei»fKt). 

Mmrimnin. 

IfitriTTiiim 

Mean. 

{^-:::::::::::::"::::::::::::::::::::::::::::::::: 

1,«0 
'730 
30O 

730 
2S5 
160 

994 
397 
206 

SS,100 
M.MO 

June  1-13 

sjaao 

The  period 

88,800 

SrLVIES  SIVES  REAS  B1TBXS,  OREO. 

Location.— In  SW.  \  sec.  31,  T.  21  S.,  R.  30  E.,  about  a  mile  above  Sylvester'B  ranch, 
and  12  miles  northwest  of  Burns,  Lake  County. 

Drainage  area. — 940  square  miles  (measured  on  United  States  Beclamation  Service 
map). 

Records  available.— May  10,  1903,  to  July  24,  1906;  December  14,  1908,  to  Sep- 
tember 30, 1915;  February  1  to  June  19, 1916. 

Gaoe. — Gurley  printing  water-stage  recorder  on  left  bank,  installed  December,  191L 
Prior  to  that  time  station  was  about  1}  miles  downstream,  at  wagon  bridge  near 
Parker's  house,  in  sec.  7,  T.  22  S.,  R.  30  E. 

Discharge  measurements. — Made  from  cable  about  one-fourth  mile  below  gage,  or 
by  wading. 

Channel  and  control. — Low-water  control  is  a  gravel  riffle  about  25  feet  below 
gage.  Probably  shifts  in  high  water.  Above  gage  height  13  feet  river  overflowB 
its  banks  near  the  gage  and  begins  cutting  across  the  bends,  with  no  defined 
control. 

Extremes  of  discharge. — ^Maximum  stage  from  water-stage  recorder,  16.84  feet 
April  12  (discharge,  2,610  second-feet).    No  record  of  TniTiimiiTirt. 

1904-1906  and  1909-1916;  Maximum  stage  recorded,  17.12  feet  April  15, 1904 
(discharge,  4,730  second-feet);  minimum  stage  recorded,  2.2  feet  September  9 
to  12,  1903  (discharge,  3  second-feet). 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice. 

Diversions. — A  large  area  of  land  in  the  headwaters  of  Silvic3  River  is  irrigated 
with  flood  water. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  changed  slightly  during  flood  of  1916  by  accu- 
mulation of  debris  under  a  log  bridge  one-half  mile  below  gage.  Rating  curve 
well  defined.  Operation  of  water-stage  recorder  satisfactory  after  March  25. 
Stage-discharge  relation  affected  by  raising  of  Sylvester  dam  June  14  to  about  end 
of  July.  No  discharge  computed  after  June  19.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  mean  daily  gage  height  obtained  by  inspecting  the 
printed  record.     Records  good  except  for  February. 

Discharge  measurements  of  SUvies  River  near  Bums,  Oreg.,  during  the  year  emdvag  Sept. 

SO,  1916. 


Date. 

Madeby- 

Oage 

Dis- 
cbarge. 

Date. 

Uadeby- 

Oa?B 

Dis- 
cbargo. 

Apr.  U 
16 

HcDshaw  and  Hodges.. 
P.V.Hodges 

Feet. 

a  16. 20 

15.28 

13.35 

Sec.-fi. 
2,170 
1,680 
1,130 

May  IS 

June    2 
14 

P.V.  Hodges 

FttL 
8.40 
8.30 

»9.44 

*'-4 

do 

do 

491 

27 

do 

223 

a  Measured  at  bridges  on  Bums^Tanyon  City  road;  gage  reading  taken  as  mean  tor  previous  day  at  the 
station. 
»  Gage  read  5.77  feet  June  W,  twfore  closing  irrigating  dam,  whlcb  caused  backwater. 
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Daily  diteharge,  tn  *eeond-/eet,  of  SHviet  River  near  Bums,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Uir. 

Apr. 

M»y. 

June. 

D»y. 

Hw. 

Apr. 

May. 

7lIIia> 

1 

1,180 
1,520 
1,990 
1990 
1,900 

1,800 
1,«50 
1,560 
1  600 
1,750 

2,180 
2,510 

?'iS 
1,900 

1,750 

1,060 
976 
899 
832 
808 

796 
796 
796 
784 
727 

661 
628 
584 
530 
490 

450 
470 
4S0 
410 
370 

330 
300 
280 

zn 

244 

222 
222 
226 
217 
217 

16 

600 

800 

1,000 

1,200 

1,500 

1,750 
1,600 
1,470 
1,330 
1,200 

1,300 
1,230 
1,280 
1,280 
1  140 
1,040 

1,700 
1,860 
1,000 
1,490 
1,420 

1.300 
1,230 
1,1C0 
1,120 
1,100 

1,100 
1,120 
1,140 
1,140 
1,120 

450 
410 
390 
440 
620 

540 
530 
450 
430 
450 

490 
640 
584 
510 
430 
410 

209 

2 

17 

201 

3 

18 

193 

4 

19 

m 

S 

20 

6 

21 

7 

22 

8 

23 

9 

24 

10 

300 

500 
49) 
410 
440 
500 

25 

11 

26 

12 

27 

13 

28 

14 

29 

15 

30 

31 

Note.— Daily  discharge  estimated  Mar.  10-1%  15-20;  interpolated  Mar.  23-24;  estimated  June  14-19  b^ 
correcting  recorded  gage  heights  by  amount  ot  baclrwater  shown  by  measurement  June  14. 

Monthly  diadiarge  ofSUvies  River  near  Burnt,  Oreg.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  In  second-feet. 

RuiMff 
(total  in 
aere-iget). 

Haximam. 

'HHf^imiitp  ■ 

Mean. 

a  81.0 

746 

1,560 

611 

288 

4,660 
45,900 
92,800 
]r7,600 
10,900 

March... 

1,750 

2,510 

1,060 

470 

April 

1,100 
300 
193 

May 

Juno  1-19. 

192,000 

a  Estimated. 
WEST  FOBS  OF  SILVIES  XUVZH  RSAH  LAWXB,  OUtO. 

Location.— In  SW.  J  sec.  24,  T.  25  S.,  R.  32  E.,  at  Crowley  Bridge,  about  a  quarter 
of  a  mile  from  Herman  Ruh's  house  and  5  miles  southeast  of  Lawen,  Hamey 
County. 

Drajnaoe  area. — Indeterminate, 

Records  available.— March  31  to  July  1, 1916. 

Gage. — ^Vertical  staS  on  abutment  of  bridge.    Gage  reader,  Frank  A.  Ruh. 

Discharge  measurements. — Made  from  upstream  side  of  bridge.  The  direction 
of  the  current  makes  an  angle  with  the  bridge,  but  this  has  been  carefully  meas- 
ured and  allowed  for.  At  high  stages  some  water  flows  through  culverts  on 
either  side  of  the  main  bridge. 

Channel  and  control. — Channel  deep  at  bridge  and  bends  to  left  just  above  it. 
Old  Crowley  dam  acts  as  control;  fairly  permanent  and  no  change  made  to  it 
during  time  that  records  were  being  secured.  The  water  suriace  below  the  dam 
is  only  slightly  above  that  in  Malheur  Lake,  and  as  the  lake  rose  the  drop  at  the 
dam  became  lessened  imtil  in  Jime  it  was  scarcely  perceptible.  Apparently  no 
backwater  effect  on  the  gage  until  the  end  of  June,  if  at  all. 

Extremes  of  dibcharoe. — Maximum  stage  recorded  during  season,  9.7  feet  April 
16  to  18  (discharge,  1,250  second-feet).    Flow  practically  ceases  during  summer. 

Ice. — No  record  during  period  when  stream  is  frozen. 

Diversions. — ^Many  thousand  acres  of  hay  land  irrigated  from  flood  water  above  this 
point.  East  Fork  diverts  water  about  a  mile  southeast  of  Burns,  the  main  channel 
below  the  bifurcation  being  known  as  West  Fork. 
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Rboolation. — ^None. 

AocuKAOT. — Stage-diachaige  relation  fairly  pornuuient  during  season.    Rating  curve 

well  defined.    Gage  read  once  a  day  to  tenths.    Daily  discharge  ascertained  by 

applying  daily  gage  height  to  rating  table.    Records  good. 

Diieharge  mecmiremenU  of  We$t  Fork  of  Silviet  River  near  Latnen,  Oreg.,  during  the 

year  ending  Sept.  30, 1916. 


Date. 

Uadeby^ 

^X. 

Dis- 
charge. 

Date. 

Uadfl  by- 

hei^t. 

Dis- 

chaiga. 

Ifar.  81 

F.  F.  Btnabsw 

r-t. 

B.30 

a.  to 

S34 
1,1(0 

Apr.  as 
Hay  13 
Imw    7 

P.  V.Bodfle* 

AefL 
a.  18 

*«fe 

^•"•^ 

do 

P.  V.  Bo4in 

do 8.55 

(Jo. am 

«S1 

la 

i>atly  diedtwge,  m  teeond-feet  of  Wett  Fork  o/SUviee  River  near  Lawen,  Oreg.,  for  th* 

year  ending  Sept.  SO,  1916. 


Day. 

Apr. 

ICay. 

Jane. 

Day. 

Apt. 

Hay. 

June. 

Day. 

Ape. 

May. 

Jons. 

1 

tit 
708 
7« 
77S 
804 

837 
870 
MO 
040 
MO 

730 
730 
860 
(80 
«60 

«eo 

880 
800 

800 
840 

235 
22S 
225 
182 

182 

182 
144 
144 
144 
144 

11 

MO 

MO 

1,010 

1,000 

1,170 

1,250 
1,290 
1,280 
1,170 
1,170 

540 
480 
420 
420 
420 

420 
420 
420 
420 
4X 

144 
144 
144 
144 
112 

112 
112 
112 
88 
88 

ai 

1,170 
1,080 
1,000 
1,010 
1,010 

840 
870 
870 
800 
730 

370 
370 
320 
370 
270 

270 
270 
270 
225 
225 
326 

86 

a. 

12. 

22. 

8< 

s 

13 

23. 

80 

4 

14 

34 

86 

6. 

15 

25 

86 

(. 

M.    

as  

86 

7 

17. 

27 

86 

8. 

18. 

28. 

86 

». 

It 

20 

86 

10. 

ao       .  ... 

30 

88 

31 

MoTB«— Daily  dlscbarge  Interpolated  Apr.  1-8;  estimated  June  3a 

Monthly  diecharge  of  Wett  Fort  of  Silviet  River  near  Lamen,  Oreg.,  for  the  year  ending 

Sept.  ao,  1916. 


HonUi. 

Discharge  in  sacood-leet. 

RuB-olT 
(total  in 
aei»leet). 

Maximnm. 

Iflfttmnti^ 

Uean. 

April 

730 
325 

878 
28S 

88 

968 
480 
128 

57,600 
87,700 
7,630 

May."                              "              " 

jSm:::::::;::::::::::::::::::::;:::::::::::::::::::::::: 

«a,«ao 

XA8T  FOKK  OF  SILVIZS  BIVXR  SXAX  IJIWXH,  OBBO. 

Location.— In  sec.  6,  T.  25  S.,  R.  33  E.,  hall  a  mile  south  of  Lawen,  Haiiiey  County, 
at  main  road  crossing. 

Rbcobds  available.— March  31  to  June  15, 1916.    Discontinued. 

Oaob. — Vertical  staff  on  the  upstream  end  of  right  abutment  of  the  main  culvert; 
readings  made  by  Frank  A.  Ruh. 

DiscHARas  MEASUREMENTS. — Made  from  bridges;  conditions  fair  except  for  extremely 
low  velocities. 

Channel  and  control. — Main  channel  narrow  and  tortuous  and  of  inadequate  ca- 
pacity to  carry  discharge,  which  overflows  surrounding  fields  and  crossee  road 
through  a  number  of  culverts.    No  control. 
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ExTKnas  of  mscnABoa. — Maximum  discharge  during  season,  272  aecond-^eet  at 
time  of  measurement  April  21  (gage  height,  2.30  feet);  stage  rose  as  dischaiga 
decreased.    Practically  no  flow  during  fall  and  winter. 

IcB. — No  record. 

IhtVKRaxoNs. — Several  thonsaad  •erea  of  land  is  iratered  from  East  Fork  above  the 
station,  and  some  below  it. 

Rboulation. — None. 

AocuxAOT. — Stage-di8cha.ge  rriatioa  affected  by  backwater  from  Malheur  Lake  and 
is  no  index  of  dischai;ge.  Daily  diachaige  ascertained  by  taking  percentages  of 
discharge  of  West  Fork.  Coefficients  were  determined  by  interpolation  between 
the  percentages  found  on  dates  of  measuremente.   Becords  poor. 

Dudutrgt  mearuremenU  of  East  Fork  of  SUvies  River  near  Lawea,  Oreg.,  during  tkt 

year  ending  Sept.  SO,  1916. 


DM*. 

Kadabr- 

^^ 

Dto- 

Date. 

Itadeby- 

,S^t. 

Dte. 
Aarge. 

Mar.  31 

F.F.Haoaliaw 

do 

P.V.Hodges 

3.31 
Z30 

70 
1B8 
372 

Apr.  35 
May  U 
lone    7 

F.V.BodCM 

Ptn. 

3.35 
3.45 
2. 58 

164 

Apr.  ^7 

.....doTlTr 

do 

5S 

M 

DaUy  diteharge,  in  lecond-feet,  of  Etut  Pork  of  Silviee  River  near  Lawen,  Oreg.,  for  the 

year  ending  Sept.  SO,  1916. 


DW. 

Apr. 

May. 

June. 

DW. 

Apr. 

May. 

Tone. 

Day. 

Apr. 

May. 

JniM. 

1.. 

74 
78 
81 
85 
88 

100 
108 
113 
113 
133 

110 
110 
S2 
93 
03 

92 
86 
78 
78 
70 

36 
36 
38 
31 
33 
35 
36 
29 
39 
39 

11 

133 
133 

142 
164 

187 

300 
313 
335 
322 
346 

70 

55 
55 

55 
S5 
55 
55 
55 

29 
29 
39 
39 
23 

31 

272 
239 
218 
192 
182 

160 
148 
139 
128 
110 

48 
48 

43 
38 
38 

38 
38 
40 
34 
34 
36 

2 

13 

23 

3 

13 

33 

4 

14 

24 

5 

16 

8S 

C 

16 

36 

7 

17 

37 

8 

18 

38 

3 

19 

29 

10. 

30 

30 

81 

Monthly  ditdtarge  of  East  Fork  ofSilviee  River  near  Lawen,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916.  , 


Montb. 

Dlaeharge  In  aeoood-feet. 

Kiuhoff 
(total ia 
acre-feet). 

lta^lTi^*n 

Mlnlmiini 

Mean. 

AdtO 

373 
110 

38 

74 
34 
33 

158 
61.6 
31.3 

3,100 

*;7n 

^r:":::::;:::. :.:::::::::::::::::;:. .::.:...:.: 

jiinA  i_n. .          . , .                  , .                     

llM  period 

13,800 

SOimXR  XTKD  BLITZSir  BIVZK  HXAS  DIAM OITS,  OBEO. 

Location. — In  SW.  \  sec.  8,  T.  32  8.,  R.  32)  E.,  at  mouth  of  canyon,  1}  miles  above 

"P"  ranch  buildings,  about  25  miles  southwest  of  Diamond,  Harney  County, 

and  40  miles  above  Narrows,  Harney  County. 
Drainage  ahxa. — ^200  square  miles  (measured  on  special  maps  prepared  by  Garfield 

Stubblefield). 
Rbcobds  available.— May  22,  1910,  to  September  30,  1916;  also  January  26,  1909, 

to  July  31, 1910,  and  November  1  to  12, 1910,  at  station  below  several  diversion 

ditches. 
Gaob. — Vertical  staff  on  left  bank;  sero  of  gage  was  raised  0.63  foot  between  1913  and 

1916,  probably  gradually.    Gage  reader,  Jesua  Achurra.    Original  gage  was  a 

vertical  stafE  on  right  baok  just  below  the  wagon  bridge  near  the  ranch  buildings. 
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Discharge  keasurements. — ^Made  bom  cable  75  yania  above  gage  or  by  trading. 

Channel  and  contkol. — Bed  composed  of  gravel  and  sand;  one  channel  at  all  stages. 
Banks  of  stream  covered  vith  dense  growth  of  willows  and  nnderbruah;  subject 
to  overflow  at  flood  stages.    Control  of  gravel;  somewhat  shifting. 

Extremes  of  discharoe. — MaTimnm  stage  recorded  during  year,  6.0  feet  at  7  a.  m. 
March  12  (discharge,  1,820  second-feet);  minimum  stage  recorded,  1.5  feet 
December  19,  26,  January  2,  9,  and  16  (discharge,  23  second-feet). 

1909-1916:  Maximum  stage  recorded,  6.4  feet  at  7.30  p.  m.  May  3,  1915  (dis- 
charge, 2,060  second-feet);  minimum  stage  recorded  in  1916. 

IcB.— Stage-discharge  relation  not  affected  by  ice. 

Diversions. — Present  gage  is  above  all  irrigation  ditches.  Five  ditches  divert 
water  from  the  stream  above  the  old  gage  at  ranch  buildings. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  changed  during  high  water  of  March;  rating 
curve  used  up  to  March  12  fairly  well  defined  below  1,000  second-feet  by  meas- 
urements made  in  1915;  curve  used  thereafter  well  defined  between  35  and  1,000 
second-feet.  Gage  read  once  a  week  to  half-tenths  until  February  6;  daily 
thereafter.  Daily  discharge  ascertained  by  applying  daUy  gage  height  to  rating 
table.    Records  good  except  for  February  and  March,  for  which  they  are  fair. 

Ditduurge  meancremenU  of  Dormer  und  Blitzen  River  near  Dieanond,  Oreg.,  during  the 

year  ending  Sept.  30, 1916. 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Hade  by— 

Oaw 
height. 

D!». 
charge. 

Oct.     3 

A.  H.  Pagea 

Hodges  and  Hensbaw. . 

Fat. 

1.58 
Z29 

.202 

Kay  24 
June    9 

P.V.Hodges 

Fttt. 
Z15 
3.00 

^{^ 

Apr.  10 

do 

a  Employee  of  Blitzen  Valley  Land  Cx>. 

Daily  discharge,  in  tecond-feet,  of  Donner  und  Blitzen  River  near  Diamond,  Oreg.,  for 
the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Ian. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

81 
107 
133 
159 
18S 

210 
65 
SO 
29 
35 

3S 
35 
3S 
35 
35 

35 
35 
35 
35 
35 

45 
55 
65 
75 
85 

85 
75 
65 
65 

65 
60 
42 
42 
42 

42 
SO 
75 
85 
95 

288 
1,820 
1,460 
1,010 

690 

515 
395 
395 
435 
395 

395 
360 
360 
342 
325 

325 
325 
325 
308 
308 
212 

260 
246 
232 

178 
165 

165 
165 
165 
204 
275 

232 

218 
204 

178 
178 

178 
178 
178 
152 
128 
106 
140 
140 
152 
152 

162 
165 
165 

178 
178 

218 
232 
232 
246 
280 

260 
246 
232 

218 
218 

204 
204 
191 
191 

178 

178 
178 
178 
260 
246 

204 
178 
178 
165 
191 

870 
690 
600 
635 
455 
325 

308 
308 
308 
329 
342 

360 
378 
378 
435 
395 

378 
395 
395 
395 
415 

435 
435 
415 
305 
360 

232 
204 
191 
178 
165 

152 
152 
140 
128 
128 

204 
232 
218 
191 
178 

165 

166 
166 
152 
152 

152 
140 
138 
128 
106 

117 
117 
106 
96 
96 

96 
86 
86 
86 
86 

86 
86 
86 
76 
76 
76 

76 
76 
76 
76 
76 

78 
76 
76 
76 
76 

76 
76 
78 
76 
76 

78 
76 
76 
76 
76 
76 
76 
76 
76 
76 

76 
76 
76 
76 
76 
76 

67 
58 

2 

23 

3 

33 

............. 

* ::::; 

1 

58 

58 

s 

29 

« 

7 

29 

58 
S8 
58 
58 

58 

8 

9 

23 

10 

29 

U 

12 

29 

58 

13 

58 

U 

29 

58 

16 

58 

16 

23 

58 

17 

29 

58 

18 

58 

19 

23  ; 

58 

aa 

58 

21 

29 

1 

58 

22 

1 

58 

2} 

29 

58 

24 

29 

58 

25 



58 

26 

23 

53 

27 

58 

28 

29 

58 

29 

S3 

30 

29 

S8 

31 

29 

NoTB.— DaiJy  discharge  Interpototed  Fob.  l-fi>  21-34,  and  Sept.  17-33. 
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Monfhitf  di$diarye  of  Dormer  vnd  BHtien  River  near  Diamond,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 


Dbchorge  In  seoond-feot. 


Ifaxiauin.  Htadmnm.     Uean. 


RuiMff 
(totelln 

SCTB-fcet). 


October 

Novambcr 

December 

January 

February 

March 

^:::::::::: 

June 

JnJy 

AOKOSt 

September 

The  year 


33 
» 

20 
2S 
210 

:,8ao 

276 
870 
43S 
232 
76 
67 


1,820 


20 
42 
106 
165 
128 
76 
76 


2918 
20.0 
26.0 
2S.4 
60.6 

374 

180 

283 

308 

127 
76.0 
S8.3 


23 


132 


1,830 
1,730 
1,600 
1,660 
4,000 
23,000 
10,700 
it;  400 
18,300 
7^810 
4,070 
3,470 


06,100 


DOnnCB  T7>I>  BUTZXH  BI7KK  KXAB,  SAXBOWS,  OBBO. 

Location.— In  NE.  }  eec.  26,  T.  29  S.,  R.  31  E.,  at  "grain  camp"  at  bridge  over 
movable  diversion  dam  immediately  below  intake  of  Buena  Vista  canal,  2  or  3 
miles  above  mouth  of  Keiger  Creek,  and  about  26  milee  south  of  Narrows,  Harney 
County. 

Drain AQB  area. — Not  measured. 

Kecobds  available. — March  21  to  July  31,  1915;  April  7  to  July  17,  1916. 

Gaoe. — Vertical  staff  on  west  abutment  of  bridge.    Gage  reader,  J.  A.  Miller. 

DiacHARQE  MEASUREMENTS. — Made  from  cable  about  70  feet  below  gage. 

Channel  and  control. — Artificial  channel  excavated  in  clayey  material;  banks 
foirly  even  and  not  subject  to  overflow.    No  definite  control. 

Extremes  of  discharoe.— Maximum  stage  recorded  during  year,  4.5  feet  June  14 
(discharge,  270  second-feet);  minimum  stage  recorded,  1.25  feet  May  4  (discharge, 
16  second-feet). 

Ice. — No  records. 

DrvBRSiONS. — Buena  Vista  Canal  and  East  Side  ditch  divert  water  from  river  just 
above  gage;  about  14,000  acres  of  the  "P"  ranch  lands  are  irrigated  by  spring 
flooding  from  the  river  and  its  tributaries.  (See  p.  315  for  records  on  Buena  Vista 
Canal,  and  p.  326  for  measurements  of  East  Side  ditch.  Mean  discharge  for  latter 
estimated  as  6  seond-feet  for  29  days  in  May;  6.7  second-feet  for  7  days  in  June; 
and  5  second-feet  for  5  days  in  July;  total,  488  acre-feet.) 

Rboclation. — The  diversion  dam  above  the  gage  backs  up  the  water  4  or  6  miles; 
the  pondage  thus  created  may  affect  materially  the  discharge  of  a  day  or  two. 

Accuracy. — Stage-discharge  relation  somewhat  variable,  especially  at  medium 
stages  between  3  and  5  feet  gage  height;  rating  curve  well  defined.  Gage  read 
once  daily  to  half-tenths.  Daily  discharge  ascertained  by  applying  daily  gage 
height  to  rating  table.    Records  good. 

Dincharge  vieasuTements  of  Donncr  und  Blitzen  River  near  Narrows,  Oreg.,  during  the 

year  ending  Sept.  SO,  1916. 


Date 

Madeby- 

Oase 
bcigbt. 

Dis- 
cbarge. 

Date. 

Made  by- 

hei^t. 

Dlj. 
charge. 

Apr.  10 
MiTy     2 

Bodcesand  Ilensbaw.. 
P.  vT  Hodges 

Feet. 

3.28 
2.22 
2:90 

50 
92 

May  23 

June  10 

P.  V.  HodRes 

Fett. 
3.80 
3.80 

^"•4 

do 

158 

94927*— 19— wsP  440 ^20 
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DaQff  dmkargt,  tn  ateomi-feet,  of  Donner  und  Blitzen  Rieer  near  Narrow*,  Ong.,  for  ike 

year  endmg  Sept.  SO,  1916. 


Day. 

Apr. 

lUy. 

JODB. 

July. 

Day. 

Apr. 

l£»y. 

June. 

July. 

1 

«5 

in 

16 
S3 

52 
45 
103 

a 

80 
73 

•  «r 

61 

61 
98 

9t3 

aos 

181 

IAS 
168 
1S8 
IM 
147 

16> 
158 
137 
270 
181 

181 
181 

le 

1«3 
181 

181 
160 
160 
158 

60 

4S 
22 
2S 
22 
23 

18 

158 
158 
128 
119 
119 

119 
111 
119 
116 
119 

119 
119 
137 
138 
128 

58 
58 
61 
128 
138 

103 

in 

181 
181 
181 

Ml 
181 
205 

2» 
256 
313 

181 
205 
205 
205 
305 

305 
305 
181 
181 
181 

181 
160 
158 
158 
158 

19 

J 

17 

3t 

3       

18 

4 

19 

5 

20 

« 

31 

7 

158 
158 
137 
137 

.    137 
147 
137 
137 
158 

23 

g 

33 

9 

34 

M 

25 

II 

26 

13 

27 

18 

28 

14 

20 

U 

30 

31 

MtmMy  diteharge  of  Domur  vmd  BKtun  River  near  Narrowt,  Ong., 

Sept.  SO,  1916. 

for  the  year  ending 

JCuuULi 

DiscbaiSB  in  seeood-lBet. 

Snii.ofl 

Ifazimum. 

Mlwtmnnri. 

llaan. 

MSB^Mt). 

April  7-30 

US 
256 
370 
193 

HI 
16 

137 
19 

134 
119 
186 
108 

^^ 

hv.."T:::;::::::::::::  :::::::;:::::::;::::::::::::::: 

June 

u,o» 

3,640 

July  1-17 

Thspariod 

38.360 

DOBXxx  mm  butzxv  bivsr  ksab.  voltaox,  OBxe. 

Location.— In  sec.  35,  T.  26  S.,  R.  31  E.,  at  bridge  on  road  known  as  "Sod-houae 

Lane,"  2  miles  weet  of  Voltage  poet  office,  and  6  miles  east  of  Nam>ws,  Harney 

County. 
Drainage  abea.— Not  measured. 
Recobdb  available. — April  6  to  September  30,  1916. 
Gage. — ^Vertical  staS  on  downstream  end  of  right  abutment  of  bridge.    Gage  leadeis, 

R.  J.  Rimer  and  Harry  Cole. 
DncHAROK  MEABTTSEMBNTS. — Made  from  bridge  across  nuun  channel  and  16  culverts 

which  carry  water  at  high  stages;  measuring  conditions  poor. 
Channel  and  Contbol. — Channel  crooked  and  turns  abruptly  to  right  just  below 

bridge;  no  defined  contrd. 
EzTBEMEB  OF  DiscBASOE. — Maxlmum  erfage  during  year,  3.0  feet  during  March; 
observed  from  high-water  marks  (discharge  estimated,  250  second-feet).    Maximum 

dischaige,   314  second-feet,  including  120  second-feet  flow  through   culverts 

(gage  height,  2.47  feet)  June  6.    Minimum  stage  recorded,  0.85  foot    September 

28  (dischaige,  43  second-feet). 
loE. — No  record  during  ice  period. 
DrvEBSioNS. — Several  thousand  acres  irrigated  from  the  river  and  ila  tributaries; 

dischaige  at  station  is  largely  return  water. 
Regulation. — Dischaige  considerbly  influenced  by  diversion  dams.    Sudden  rise 

of  May  20  said  to  have  been  caused  by  breaking  of  dam. 
Aooubacy. — Stage-discharge  relation  for  main  channel  variable  and  overflow    is  a 

function  of  gage  height  only  in  a  general  way.    Gage  read  nearly  every  day  to 

hundredths  April  11  to  July  20,  and  occasionally  thereafter.    Daily  discharge 

ascertained  by  applying  daily  gage  height  to  lating  table.    Records  good  for 

April  and  May;  fair  for  other  months. 
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DimAarge  metmtremenU  of  Dormer  vmd  Blitien  River  near  Voltage,  Oreg.,  during  th* 

year  ending  Sept.  SO,  1916. 


Uu)eb7- 

Oaee 
helEht. 

Discharge. 

Dst^ 

Ibin 
channfiL 

Over- 
flow. 

TotaL 

Apr.1. 

F  F.  HeDShaw •. 

Fett. 

m 

lU 
67 
Ul 
IM 
U6 

0 
0 

0 

n 

7ft 
131 

•n 

^ik 

1.88 
1.48 
.80 
S.26 
X40 
X35 

m 

31 

P.  VTHo<lges 

lU 

•"'iS 

80 

do 

307 

June  7-8 

:::::do::::::::::::::::::::::::::::;::::::::::::;::::: 

381 

u 

do 

333 

DaHig  ditducrge,  m  teeond-feet,  of  Doimer  und  Bliizen  River  near  Voltage,  Oreg.,  for  the 

year  ending  Sept.  SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

gs 

«2 
97 
04 
89 
88 
91 
90 
91 
93 
94 
94 
93 
95 
96 

303 

297 
303 
286 
397 

314 
397 
288 
331 
323 

355 
333 
333 
358 
334 

200 

216 
216 
316 
316 

216 
180 
180 
160 
136 

123 
113 
88 
80 
74 

16 

141 
144 

lat 

118 
lU 

113 
110 
108 
108 
111 

111 
111 
110 
105 
100 

95 
93 
95 
100 
300 

163 
186 
199 
303 

193 

350 
225 
350 
335 
22S 
302 

233 
230 
230 
346 
346 

246 
346 

248 
347 
230 

232 

238 
211 
212 
206 

66 
61 
90 
90 
104 

SO 

2 

17 

S 

18 

4 

19 

55 

ft 

60 

30 

6 

154 

148 
141 
135 
138 

132 
138 
135 
132 
137 

21 

SO 

7 

23 

SO 

8 

3J 

53 

9 

34 

SO 

10 

SO 

35 

11 

36 

12 

SO 

37 

13 

38 

45 

43 

14 

30 

15  

30 

122 

96 

45 

81 

Nor.— Daily  dlsebarge  ascertained  from  lairly  weD-defined  rating  cnrres  applicable  Apr.  11-37,  Hay  1 
to  June  7  and  June  8  to  Sept.  30.    Discharge  of  overflow  channels  estimated  separately  and  added  to  that 

even  by  rating  table  tor  main  channel  June  8  to  July  9.    Dally  discharge  interpolated  Apr.  7-10  and  38-30. 
can  dieefaaige  estimated  as  100  seoond-(*et  July  31-39. 

Monthly  discharge  of  Dormer  und  Blitxen  River  tiear  Voltage,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


Vonth. 


Discharge  in  second-feet. 


liaximum.   winimnTn.      iCean. 


Run-off 
(total  in 
acre-feet). 


AnrU6-30.. 

M»y 

June 

July 

August 

September. 


IM 
303 
314 
216 


100 
80 
306 

61 
46 


133 
146 
253 

137 

•  a.3 

0  47.6 


6,100 
8,930 
15,000 
7,810 
3,  ISO 
3,830 


The  period. 


43,800 


>  Computed  as  mean  (or  actual  number  of  days  (or  which  discharge  is  given. 
MVT>  CHKZK  HSAB  DIAXOnB,  OBXG. 

Location.— In  NW.  {  sec.  4,  T.  32  8.,  R.  32i  E.,  a  quarter  of  a  mile  east  of  ranch 

field,  about  2  miles  east  of  "P"  ranch  buildings,  and  about  23  miles  southwest  of 

Diamond,  Harney  County. 
Dbainaqb  arba. — ^30  square  miles  (measured  on  special  maps  prepared  by  Garfield 

Stubblefield). 
Becobds  available.— March  18,  1911,  to  September  30,  1916,  when  station  was 

discontinued. 
Gaob.— Vertical  staff  driven  into  bed  of  creek  on  left  bank.    Gage  reader,  Jeeus 

Achurra. 
DiscHABOE  MEASDBEMENT8. — Made  from  footbridge  near  gage,  or  by  wading. 
Channel  and  conzbol. — Bed  composed  of  clean  sand;  shifting.  No  defined  control. 
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ExTBEMES  or  DI8CHAB0E. — Maximum  stage  recorded  daring  year,  4.5  feet  May  26 
(discharge,  100  second-feet;;  minimwni  discharge  dming  year,  0.2  seoond-feet 
October  10, 17,  and  24  (gage  hegfat,  1.6  feet). 

1911-1916:  Maximum  stage  recorded,  5.65  feet  at  6.30  p.  m.  May  3,  1915  ^dis- 
charge, estimated  from  extension  of  rating  curve,  154  second -feet);  minimiim 
stage  recorded,  1.3  feet  August  21  and  28, 1915  (dischaige,  0.1  second-foot). 

IcK. — Stage-discharge  relation  unaffected  by  ice. 

DivEBsiONs. — None  above  station. 

Regulation. — None. 

AccuBACT. — Stage-discharge  relation  unstable.  Three  fairiy  well-d^ned  rating 
curves  used,  October  1  to  March  12,  March  13  to  May  25,  and  May  26  to  Septonber 
30,  respectively.  Gage  read  weekly  until  January  30,  daily  after  February  6, 
to  half-tenths.  Daily  discharge  ascertained  by  applying  ^Uy-gage  height  to 
rating  table.    Records  fair. 

Ditdtarge  meaturemenls  of  Mud  Creek  near  Diamond,  Oreg.,  during  the  period  Oct.  S,  1915 

to  Oct.  is,  1916. 


Date. 


Made  by— 


A.  B.  Page.. 


1915. 
Oct.     3 

19IS. 
Apr.  10  '  Hodges  and  n«iuhaw.'     2.30        11.4 


flare 
bei<|^t. 


Dis- 
diarge. 


Pttt.      Ste.-ft. 
l.eo  0.26 


Date. 


1916. 
May    3 

lone    9 
Oct.  7i 


Made  by- 


F.V.HodCH 

Batcbeldar  and  Reine- 
king 


Gam 
bei^^t. 


Feei. 

■3.SS 

Z39 

L50 


Dis- 
charge. 


Stc-fi. 
17.5 
15.9 

.3* 


a  2.58  teet  after  btdlding  rock  control. 

Daily  diteharge,  in  seeond-feel,  of  Mud  Creek  near  Diamond,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct.  j  Not. 

D«!. 

Tan. 

Feb. 

UU. 

Apt. 

May. 

Tune. 

Toly. 

Ang. 

Sept. 

1 

1 

ZS 
3.6 
4.7 
5.8 
6.9 

8.0 

3.0 

.7 

.7 

.  .7 

.7 
.7 
1.3 
1.3 
1.3 

1.3 

1.3 

.7 

.7 

1.3 

1.6 
1.9 
2.3 
2.6 
3.0 

3.0 
2.0 
2.0 
2.0 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
2.0 
2.5 
2.5 
2.5 

3.0 
30 
32 
20 
12 

12 
12 
12 
12 
12 

13 

11 

10 
9.0 
9.0 

8.0 
8.0 
8.0 
8.0 
8.0 
7.0 

8.0 
8.0 
8.0 
7.0 
7.0 

7.0 
9.0 
9.0 

12 

13 

12 
13 
12 
10 
10 

10 
10 
10 
10 
8.0 

8.0 
8.0 
8.0 
9.0 
10 

11 
11 
11 
11 
11 

13 
15 
19 
19 
19 

20 
20 
19 
19 
18 

17 
10 
IS 
15 
14 

14 

13 
13 
18 
17 

17 
16 
16 
16 
19 

100 

75 
65 
55 
39 
27 

18 
18 
18 
18 
18 

18 
18 
20 
16 
22 

21 
21 
20 
18 
18 

18 
17 
16 
15 
IS 

9.0 
8.0 
6.0 
6.0 
5.2 

4.5 
4.5 
4.5 
4.5 
5.2 

8.0 
8.0 
8.0 
6.0 
5.2 

4.5 
4.5 

4.5 
4.5 

3.8 

8.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.2 
2.2 

1.5 
1.5 
1.5 
1.5 
1.S 

1.5 
l.S 
1.5 
.9 
.9 
.9 

0.9 

0.3 

2   

1 

0.3 

,3 

3 

0.3 

.3 

4              

.3 

6 

0.2 

.3 

0 

.3 

7 

0.2 

:::::::;:::::: 

.3 

g 

.3 

9 

.2 

.3 

10 

.2 

.3 

11 

.3 

12.      

.2 

.3 

13 

.3 

U   

.3 

.3 

Ij. .      .  . 

.3 

16 

.2 

.3 

17 

•  .2 

.3 

IS       .... 

.3 

19 

.2 

.3 

20 

.3 

21 

.3 

.3 

22       .  ...1 

.3 

21 

1 

.3 

.3 

24 

.2 

1 

.3 

25 

t 

.3 

26 

.2 

.3 

27 

.3 

28 

.3 

.3 

29   

.3 

30 

..;....!..:.... 

.3 

.3 

31 

.2 

1 

1 

Note.— Daily  discharge  interpolated  Feb.  1-6, 31-24,  and  Sept.  17-23. 
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Monthly  ditcharge  of  Mud  Creek  near  Diamond,  Oreg.,for  the  year  ending  Sept.  SO,  1916. 


Ucnth. 


nischtursc  in  ssctmd-feet. 


Uaxfinum.  IGnimuin. 


Mean. 


RUDHlff 

(total In 
acro-Ieet). 


October 

November.... 

December. 

January 

Felmiary 

March. 

April 

Ifey 

Jane 

July 

August 

September 

The  year. 


0.3 
.3 
.2 
.3 
&0 
33 
13 
100 
23 

ao 


0.2 
.3 
.2 
.3 
.7 

1.3 

7.0 
13.0 

4.5 
.9 
.3 


ass 

.28 

.20 

.24 

2.33 

8.78 

9.67 

'2S.1 

14.0 

3.23 

.36 

.30 


14 

17 

13 

U 

134 

S40 

675 

1,540 

833 

199 

23 

18 


100 


S.40 


3,930 


NoTC— Means  October  to  January  computed  from  weekly  observations. 
BBISaB  CHEEK  HXAB  DIAKOITD,  OREO. 

Location. — In  SE.  i  sec.  34,  T.  31  S.,  R.  32^  E.,  a  quarter  of  a  mile  east  of  ranch  field, 
about  4  milee  northeast  of  "P"  ranch  buildings,  and  about  20  miles  southwest  of 
Diamond,  Harney  County. 

Drainage  area. — 35  square  miles  (measured  on  U.  S.  Reclamation  Service  map). 

Records  ayailablb. — March  18  to  Au^st  31,  1911,  and  January  1,  1912,  to  Sep- 
tember 30,  1916,  when  station  was  discontinued. 

Gaoe. — Vertical  staff  on  left  bank.    Gage  reader,  Jesus  Achurra. 

Discharge  measurements. — Made  from  footbridge  near  gage. 

Channei.  and  control. — ^Bed  composed  of  alluvium  and  clay;  shifts  slightly. 
One  channel;  banks  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.8  feet  May  26 
(discharge,  163  second-feet);  minimum  stage  recorded,  1.55  feet  October  3  to 
January  30  and  February  9  to  20  (discharge,  7.5  second-feet). 

1911-1916:  Maximum  stage  recorded,  4.85  feet  May  3,  1915  (discharge,  166 
second-feet);  minimum  discharge,  7  second-feet  (gage  height,  1.85  feet)  February 
24  and  25, 1912. 

Ice. — Stage-discharge  relation  unaffected  by  ice  on  account  of  large  volume  of  flow 
from  springs. 

Diversions. — None  above  station. 

Regulation. — None. 

AccuRACT. — Stage-discharge  relation  practically  i>€rmanent;  rating  curve  fairly  well 
d^ned;  modified  slightly  below  25  second -feet  to  average  measurements  of  1915 
and  1916.  Gage  read  to  half -tenths  weekly  untU  February  6;  daily  thereafter. 
Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table.  Rec- 
ords good. 

Ditcharge  meaturemenie  of  Bridge  Creek  near  Diamond,  Oreg.,  dttring  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

Oaite 
hei^t. 

Dis- 
diarge. 

Date. 

Made  by- 

nam 
height. 

Dis- 
charge. 

Apr.  10 

May     3 

24 

Hodees  and  Hcnsbaw. . 
P.  V.  Hodges 

Feet. 
1.83 
1.92 
1.90 

19.2 

ia2 

June    9 
Oct.   15 

P.V.  Hodges 

Feet. 
1.90 

Sec.-n. 

2ao 

Batcheldcr  and  H  cine- 

do 

king. 

1.70 

la? 
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Daily  discharge,  in  leeond-feet,  of  Bridge  Creek  near  Diamond,  Oreg.,for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

rcb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

7.5 

20 

2a 

32 
38 
44 

50 

37 

10 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

8.0 
8.5 
9.0 
9.5 
10 

10 
9.0 
9.0 
9^0 

9 
9 
9 
9 
9 

9 
9 

10 
10 
18 

25 
48 
45 
29 
23 

23 
21 
15 
21 
20 

18 
16 
16 
15 
15 

14 
14 
12 
12 
12 
12 

12 
12 
12 
10 
10 

10 

10 
10 

16 
18 

16 
18 
16 
IS 
15 
15 
15 
IS 
15 
14 

14 

15 
15 
16 
16 

16 
16 
16 
16 
18 

18 
18 
18 
18 
18 

20 
21 

20 
18 
18 

IS 
16 
16 
IS 
16 

16 
16 
16 
31 
25 

IS 
16 
16 
16 
31 

163 
95 
65 
58 
45- 
31 

29 
27 
25 
25 
23 

23 
23 
23 

18 
21 

21 
21 
18 
16 
15 

15 
15 
15 
15 
15 

15 
15 
16 
IS 
16 

IS 
15 
IS 
15 
IS 

16 
16 
IS 
15 
15 

15 
15 
15 
15 
14 

12 
12 

12 

12 
12 
12 
12 
12 

12 

12 
12 
12 
12 

12 
12 
12 
12 
12 

13 
U 
12 
13 

12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
13 
13 

13 

2 

13 

3 

7.5 

13 

4 

13 

i 

7.5 

12 

8 

12 

7 

7.5 

12 

8 

la 

9 

7.5 

13 

10 

7.5 

la 

H 

12 

IJ 

7.5 

13 

13 

12 

14 

7.5 

13 

15 

13 

16 

7.5 

13 

IJ 

7.6 

12 

IS 

13 

19 

7. 5 

13 

20 

13 

21 

7.5 

13 

22 

13 

23...-. 

7.5 

13 

24 

7.5 

13 

25 

13 

28 

7.5 

_ 

13 

27 

13 

28 

7.5 

13 

29 

13 

30 

7.5 

12 

31...    . 

i.h 

Note.— Dally  dlscbarge  Interpolated  Feb.  1-5,  21-24,  ilai.  8  and  10,  sod  Sept.  17-23. 
Monthly  di*dutrge  of  Bridge  Credc  near  Diamond,  Oreg. ,  for  the  year  ending  Stpt.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

Run-olT 

(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

October 

7.5 
7.5 
7.5 
7.5 

50 

48 

18 
lfi.1 

29 

16 

12 

12 

7.5 
7.5 
7.5 
7.5 
7.5 
9.0 

10 

16 

15 

12 

12 

12 

7.50 
7.50 
7.30 
7.50 
14.8 
17.0 
14.3 
29.8 
18.4 
14.2 
IZO 

tzo 

461 

November...                  .                            ,             

448 

461 

January 

461 

851 

March 

1,090 

April 

861 

May 

1,830 

June 

1,090 

July 

873 

738 

September 

Tl» 

The  year 

ira     1           7. 5 

1.3.5 

9,  ISO 

NOTB.— Meana  (or  October  to  January  determined  from  waakly  computations  o(  discharge. 
KZIOEB  CREEK  N£AB  DIAKOim,  OREO. 

Location.— In  NW.  i  sec.  10,  T.  30  S..  R.  33  E..  about  100  yards  above  point  where 

creek  forks,  about  2}  miles  southeast  of  Diamond,  Ilamey  County. 
Dbainaoe  area. — 7b  square  ndles. 
Records  AVAiLABLB.-nJanuary  26,  1909,  to  May  31.  1910;  May  14  to  Aug.  31,  1911; 

February  14,  1912,  to  September  5,  1913;  October  6  to  27,  1915;  April  11  to 

September  2,  1916. 
Gaoe. — Vertical  staS  on  left  bank;  gage  used  1909  and  1910  at  different  mte  and 

datum.    Gage  reader,  Prim  Ortega. 
Discharge  measurements. — Made  from  footbridge  or  by  wading. 
Channel  and  control. — Gravel;  somewhat  shifting.     Banks  bmsh-covered;  not 

subject  to  overflow. 
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ExTRBMES  Of  DiacHAROE. — Maximum  stage  recorded  during  year,  3.4  feet,  June  10 
(dischaige,  163  second-feet).  Minimiim  discharge  recorded,  4.3  aecond-feet 
(gage  height,  1.25  feet,  ice-aflfected),  Decembier  29. 

1909-1910,  1912-1913,  and  1915-1916:  Maximum  stage  recorded,  4.7  feet,  May 
19,  1912  (discharge,  330  second-feet).  A  higher  flood  may  have  occurred  while 
records  were  suspended.  Minimum  discharge.  4.3  second-feet,  December  29, 
1915. 

Ice. — Stage-dischaige  relation  somewhat  aSected  by  ice  during  exlzemely  cold 
weather. 

IhvBBSiONS. — None  above  station. 

REOUI.ATION. — None. 

Accuracy. — Stage-discharge  relation  fairly  permanent;  rating  curve  fairly  well 
defined.  Gage  read  to  half-tenths  daily  with  occasional  breaks.  DaUy  dischaige 
ascertained  by  applying  daily  gage  height  to  rating  table.    Records  fair. 


DMtargt  meatvrtments  of  Keigtr  Creek  near  Dimrumd,  Ortg., 

Sept.  SO,  1916. 


during  the  year  ending 


Date. 

Made  by- 

hei^. 

Dis- 

Date. 

Uade  by- 

he^t. 

Dis- 

Oct.     5 

A.  H.  Page 

IM. 

1.08 
•  1.36 

3.46 

4.S 

83 

Hay    S 
Jane  11 

P.  V.  HodgM 

Feet. 
3.  IS 
3.90 

^•■f™ 

Doe.  29 

Apr.  11 

do 

Hodges  and  Henshaw . . 

do. 

126 

•  Stage-dlsobaige  relation  affected  by  loe, 

Dcdly  dudtarge,  in  leeondfeet,  of  Keiger  Creek  near  Diamond,  Oreg.,  for  the  pear  ending 

Sept.  30, 1916. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

66 
86 
86 
118 
145 

145 
118 
96 
90 
86 

103 
86 
62 
60 
4» 

49 
63 
86 
110 
70 

63 
53 
49 
84 
118 

145 

102 
102 
102 
102 
98 

86 
70 
70 
90 
110 

118 
110 
127 
127 
183 

127 
»4 

94 

86 
94 

98 
98 
94 

89 
83 

78 
56 
19 
49 
52 

56 

62' 

40 
78 
94 
UO 
110 

66 

66 
49 
46 
43 

37 
49 
49 
37 
31 

31 
36 
26 
34 
31 

31 
31 
21 
31 
21 
21 

16 
16 
16 
16 
16 

14 
14 
14 
14 
14 

13 
13 
14 
13 
12 

12 
12 
12 
12 
21 

21 
16 
16 
12 
12 

12 
10 
10 
9 
9 
9 

g 

3 

a 

4. 

6. 

8.6 

7 

7 
7 
7 

6 

7 

8 

9 

JO 

11 

7 
7 
8 
8 
8 

8 

8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 

83 
78 
«3 
4« 
4» 

40 
40 
49 
49 
49 

U 

« 
6« 
72 
78 

78 
90 
90 
74 
70 

12 

13 

14     

IS 

16 

17  

18 

It  

30 

•     •  .> 

31 ., 

32  

33 

34  

35 

26 

37 

28 

39 

30 

31 

Note.— Mean  discharge  estimated  at  90  seoond-Ceet  Tune  27-30;  70  second-fiet  July  1-4.     Dally  discharge' 
Interpolated  Apr.  31-34,  30,  May  14, 18,  24,  28,  Jane  4,  19,  20,  and  35. 
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Mcnihly  ditcharge  ofKeiger  Creek  near  Diamond,  Oreg.,for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discbaige  in  sacond-fwt. 


Kaxlmam.   Hlnlmum.      Mean. 


Ban-off 
(total  iB 
■ero^set). 


April  11-30. 
ay.. 


Aprl 
May 
June. 

July 

August.. 


90 
145 
163 
110 

21 


The  period. 


«S.O 
».4 
85.6 

47.7 
13.5 


2,580 
5,500 
5,000 
3,930 


16k  WO 


CTTOAMOirGA  CKEEX  HXAK  SIAKOBD,  OBZO. 

Location.— In  NE.  J  sec.  7,  T.  30  S.,  E.  33  E.,  about  a  mile  above  old  Cummii^ 

place,  2\  miles  southwest  of  Diamond,  Harney  County. 
Drainage  area. — 15  square  miles. 
Records  available.— Marcb  14,  1911,  to  September  30,  1913  (fragmentary);  April 

11  to  September  2,  1916. 
Gaqe. — Inclined  staff  on  left  bank.    Vertical  staff  up  to  Juno  11, 1916.    Gage  reader, 

Frim  Ortega. 
DiscBAROE  MEA8URBUENT8. — Made  by  wading. 
Channel  and  control. — Sand;  shifting;  no  defined  control. 
Extremes  or  discharoe. — Maximum  stage  recorded  during  year  and  during  period 

of  records,  3.7  feet.  May  25  (discharge,  77  second-feet).    Creek  dry  b^iniiuig 

September  2. 
Ice. — No  record  during  winter. 
Diversions. — None. 
Regulation. — None. 
Accuracy. — Stage-dischaigc  relation  fairly  permanent.    Rating  curve  poorly  defined. 

Gage  read  to  half-tenths  once  a  day  with  breaks.    Daily  discbaige  ascertained 

by  applying  daily  gage  height  to  rating  table.    Records  poor. 

Discharge  measurements  of  Cucamonga  Creek  near  Diamond,  Oreg..  dtaing  the  year  ending 

Sept.  SO,  1916. 


Date. 


Made  by — 


Oase 
height. 


Dis- 
charge. 


Apr. 
May 
Oct. 


Hodges  and  Henshaw 

P.  vT  Hodges 

Batchelder  and  Reinektng 


Z06 

1.6S 

.51 


atc-fU 
14.0 

7.5 
.5 


Daily  discliarge,  in  second-feet,  of  Cucamonga  Creek  near  Diamond,  Oreg.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Day. 

Apr. 

May. 

June! 

July. 

•^ug. 

Sept. 

. 

4.5 

3.3 

3.3 

6.0 

7.5 

8 

8 

10 

10 
8 

8 
6 
6 
6 
5 

10 
9 

8 
8 
8 

8 

8 

8 

8 

9 

8 

7.5 

6 

6 

C 

"i" 

3.6 
3.3 
2.7 

0.7 

0.1 
0.0 

16 

10 
7 
7 
7 
6 

4 
6 
7 
8 
10 

10 
10 
10 
8 
6 

6 

4.5 

4 
34 
11 

8 
7 
6 
10 

n 

11 
22 
16 
11 
10 
11 

2.7 
3 

3.3 

2.3 
2.7 
2.3 
2.3 
1.8 

1.8 
1.8 
1.4 
1.4 
1.4 

1.0 
.8 
.7 
.7 

1.0 
.8 

.7 
1.0 
.7 
.7 
.5 

.5 

:l 

.2 

.2 

.2 
.15 
.15 
.2 
.2 
.16 

2 

17 

3 

18 

4 

19 

5 

20 

6 

21 

7 

22 

8  

23 

9  ... 

24 

10 

25 

11 

14 

10 
10 
10 
10 

26 

12 

27 

13 

28 

14. 

29 

13 

30 

31 

Note.— Mean  discharge  estimated  as  4  seoond-tect  May  IS:  10  second-lect  May  24;  3  socond-tcct  June  27- 
30,  onl  S  socond-leet  July  1-4.  Daily  discbarge  tnterpokted  Apr.  23-24, 30;  May  14, 18, 28;  June  4, 19, 90^ 
•nd25. 
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Mcnikly  diaeharge  of  Cucamonga  Creek  near  Diamond,  Oreg..  for  the  year  ending  Sept. 

SO,  1916. 


Ifonth. 

Discharge  in  secomd-ieot. 

Rimroff 

(total  in 

scPB-foet). 

Uaximum. 

T^^ffim""! 

Ifean. 

April  11-30 

14 

77 
10 

4 

3.3 

2.7 

.7 

.IS 

8.5 
11.2 
6.18 
3.05 
.53 

337 

lAy 

688 

388 

July 

188 

1.0 

33 

Tho  period    ". ^" 

1,030 

KoCOT  CKEZK  HEAB  DIAMORB,  OBXO. 

Location. — In  sec.  12,  T.  30  S.,  R.  32  E.,  about  1,000  feet  above  Kesteison's  ranch 
house,  and  about  5  milee  southweet  of  Diamond,  Hamey  County.  j 

Dbainaob  area. — 45  equare  milee  (measured  on  special-  maps  prepared  by  Gar- 
field  Stubblefield). 

Records  available.— May  23,  1910,  to  September  30,  1914;  October  5  to  27, 1915; 
April  11  to  September  2, 1916;  also  January  27  to  June  30, 1909,  on  original  gage, 
which  was  below  some  diversiona. 

Gaoe. — Vertical  staS  on  rig^t  bank,  installed  August  7,  1913,  250  feet  below  that 
installed  May  23,  1910.  The  original  gage  was  2J  miles  farther  downstream 
and  3  miles  from  Diamond  poet  office.    Gage  reader,  Frim  Ort^a. 

Discharqe  measurements. — Made  from  a  foot  bridge  100  yards  above  present 
gage  or  by  wading. 

Channel  and  control. — Channel  of  clean  gravel  and  sand;  likely  to  shift.  Con- 
trol is  a  rock  diversion  dam  at  intake  of  Keeterson's  ditch,  which  changes  slightly 
in  flood. 

Extremes  of  discharge. — ^Maximum  stage  during  year  (observed  Jiine  10  from 
high- water  marks),  4.0  feet,  during  night  of  Juno  5-6  (discharge,  190  second-feet); 
minimum  stage  recorded,  1.15  feet,  October  6  to  12  (discharge,  2  second-feet). 

1910-1916:  Maximum  stage  recorded,  6.6,  feet,  during  night  of  June  7,  1912 
(discharge  estimated  from  extension  of  rating  curve  as  300  second-feet);  mini- 
mum discharge,  1.0  second-foot,  September  1  to  4,  1911  (gage  height,  1.6  feet), 
and  July  26  to  August  1,  1914  (gage  height,  1.10  feet). 

Ice. — No  record  during  winter. 

Diversions. — ^Above  all  diversions  except  one  unimportant  ditch. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  changed  during  high  water  of  June.  Well- 
defined  rating  curves  used  up  to  June  5  and  b^inning  with  June  21.  Gage 
read  to  half-tenths  once  a  day  with  occasional  gaps.  Daily  discharge  ascertained 
by  applying  daily  gage  height  to  rating  table.  Shifting  control  method  used 
June  6  to  20.    Records  good. 

Discharge  mcasurcmcnU  of  McCoy  Creek  near  Diamond,  Orrg.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Mode  by— 

Oage 
height. 

Dis- 
charge. 

r'ato. 

Made  by- 

he^lo. 

Dis- 
chrj0c. 

Oct.     5 

A  n.  Pago 

Fc€l. 

1.17 

a  1.37 

2.14 

Z73 

2.8 
43 
83 

Uay    5 
21 

Juno  10 

P.  V.Hodgea 

Fnt. 
3.02 
2.20 
3.30 

Sce.-fl. 
102 

Dec.  29 
Apr.  11 
May    4 

Uodgc.H and  Hciishaw. . 
P.  V.  Uodgcs 

do 

tlo 

4M.6 

i:x) 

a  Stago-dlscbarge  relation  oflected  by  ice. 
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DaUy  tKtdurge,  in  teeond-feel,  of  MeCog  Creek  near  Diamond,  Oreg.,/or  the  year  ending 

Sept.  SO,  1916. 


DV. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sq>t. 

1 

66 

54 
70 
86 
101 

lat 

M 

m 

138 
124 

HI 
98 
101 
101 
100 

113 
Ul 
113 
88 

63 

38 
56 
60 
70 
68 

67 

....... 

83 

74 
81 
02 
74 

60 
60 
47 
47 
81 

47 
47 
34 
36 

21 

31 
17 
17 
13 
13 

13 
12 
10 
10 
10 
8L5 

8.5 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.6 
7.0 
7.0 

5.0 
SlO 
17.0 
7.0 
7.0 

7.0 
7.0 
6.0 
8.0 
7.0 

5i0 
5.0 
ILO 
6.0 
40 

3.0 
2.5 
2L5 
10 
3.0 
XO 

XO 

2       

xo 

3 

4 

84 
101 

117 
87 

80 
66 

73 
60 
45 

n 

101 

87 
66 

76 
87 
80 

66 

SI 
51 

48 

66 

60 
87 
65 
73 
80 
73 

6 

X4 

S.0 

zo 

SLO 

t  .               

7 

8 

9     .                  

10 

11 

xo 

3.0 
3.0 
3.0 

8.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 

4S 
30 
36 

as 

30 
M 

as 
» 
ag 

30 
13 
34 
36 

36 

12 

13 

14 

u 

u 

18 

20 

21 

22 

23 

25 

2( 

28 

30 

31 

Nora.— Mean  discbarge  estimated  at  30  second-^eet  Apr.  27-30;  80  seoond-taet  May  1-3;  60  stoand4eat 
June  27-30;  80  second-feet  July  1-4. 

Monthly  dUcharge  of  McCoy  Creet  near  Diamond,  Oreg.,  for  the  year  ending  Sept.  SO, 

1916. 


Month. 


Discharge  In  socond-ieet. 


Itf^-rfw^nm      H^niTtinrn         MealL 


Run-off 
(total  m 
acie-Iset). 


April  11-30. 
May 


Hay 
June 
July... 
August 


45 
117 
US 
92 
17 


26 
46 

38 
&S 
XO 


3L2 

7a6 
86.8 
43.7 
&96 


1,240 
4,330 
6,160 
2,6*0 


Tbe  period. 


I 


13,800 


BTTBVA  VIBTA  OAMAI.  KXAX  HAKXOWB,  OBXO. 

Location.— In  NE.  }  sec.  26,  T.  29  S.,  R.  31  E.,  at  bridge  over  canal  300  feet  bblow 

intake,  opposite  station  on  Donner  und  Blitzen  River  at  "grain  camp,"  about  25 

miles  south  of  Narrows,  Harney  County. 
Rboobos  at ailabls.— March  25  to  June  7, 1915;  April  7  to  July  19, 1916. 
Gaoe. — Vertical  staS  on  pier  of  bridge.    Gage  reader,  J.  A.  Miller. 
DiSCHAROB  MEASURBHENTs. — Made  from  bridge. 
Channel  and  control. — Canal  ia  about  4  feet  deep,  excavated  in  a  clayey  material. 

A  dam  across  canal  about  1^  miles  below  gage  causee  backwater  at  timee. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.1  feet  June  9 

(discharge,  148  second-feet).    Canal  dry  at  timee. 
1915-1916:  Maximum  stage  recorded,  4.6  feet  May  14,  1915  (discharge,  179 

second-feet). 
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IcB. — Water  turned  out  of  canal  during  extremely  cold  weather. 

AcctTRACY. — Stage-duchaige  relation  fairly  permanent  up  to  May  25;  well  defined 
rating  curve  used  except  May  23  to  25,  when  discharge  was  estimated.  May 
26  the  dam,  1)  miles  below,  was  put  in  to  back  water  out  over  fields;  dischargo 
estimated  up  to  June  8  and  from  June  14  to  30.  Dam  out  June  9  to  13,  and  is 
assumed  to  have  been  out  during  July;  open-water  rating  curve  applied.  Records 
good  for  AprU  and  May;  fair  for  June  and  July. 

This  canal  diverts  water  from  left  bank  of  Oonner  und  Blitzen  River,  in  the  NE.  ^ 
sec.  26,  T.  29  S.,  R.  31  £.,  to  irrigate  marsh  hay  lands  on  west  side  of  Donner  und 
Blitzen  River. 

Diteharge  mttttmemmt*  <^  Butna  Viita  eanal  near   Narrows,  Oreg.,  during  the  year 

ending  Sept.  SO,  1916. 


Bate. 

Made  by— 

^t. 

Dis- 
charge. 

Date. 

Made  by- 

he^t. 

DiS- 
eliarga. 

Apr.  10 
1IS7     3 

Bodges  and  Heoshaw.. 
P.V^  Hodges 

rttt. 

S.88 

S.28 
3.78 

85 

118 

May  » 
June  10 

P.V.Hodges 

Fea. 
2.52 
S.CS 

*-#1 

do 

113 

do 

DaUy  ditduarge,  in  *eeond-feH,  of  Buena  Vista  canal  near  Narrows,  Oreg.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Apr. 

May. 

Jane. 

July. 

Day. 

Apr. 

May. 

Jane. 

July. 

1 

KW 

to 

121^ 
116 

116 
100 
108 

108 
100 

100 
96 
J» 
79 
7B 

""m 

116 

108 
108 
108 

7 
M 
«3 
54 

43 

2» 
11 
0 

s 

n 

79 
79 
79 
79 

16 

18 
13 
43 
43 
18 

13 
13 
21 

29 
18 

43 
48 
67 
54 
51 

72 
72 
72 
116 
116 

60 
54 
23 
21 
21 

54 

2     

17 

St 

8 

18 

18 

4 

19 

IS 

S 

20 

S 

21 

7 

15 
40 
6« 
57 

66 
66 
66 
60 
4S 

22 

8 

23 

B 

24 

10 

S:.:::::;::::::: 

11     

26 

12 

27 

13 

28 

14 % 

29 

15 

SO 

KoiB.— Daily  discharge  estimated  Apr.  7-8.  Mean  discharge  estimated  as  20  seoond-teet  May  26-31, 
10  see<md-(eet  June  1-8,  and  5  seoond-feet  June  14-30.  These  estunates  very  uncertain;  discharge  may  Iiave 
vartod  tram  sero  to  that  given  by  open-cliannel  rating.  Canal  dry  prior  to  Apr,  7,  on  May  3,  and  July  8 
and  9;  no  record  after  July  10;  water  probably  turned  out  alxxit  tnat  data. 

Jfonthly  discharge  of  Buena  Vista  canal  near  Narmws,  Oreg.,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Discharge  In  seoond-iaet. 

Run-Off 

(total  in 

Mftflni""!- 

ir^TtllT^nTT^ 

Mean. 

aoro-feet). 

AjpriI7-30 

«9 
120 
148 

03 

13 

4a7 
71.8 
25.1 
52.3 

1,940 

M»y  (!H)  d»y») 

4,240 

1.490 

July  1-I9(17davs) 

7 

1,760 

The  period 

9,430 
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SILVEB  CSEEK  ABOVE  BJIXT,  OSXG. 

Location.— In  NW  }  sec.  30,  T.  22  S.,  R.  26  E.,  at  CecU  nmch,  3  miles  below  Nicholas 
Creek  and  about  12  miles  above  Riley,  Harney  County. 

Drainage  area. — 260  square  miles  (measured  on  United  States  Reclamation  Service 
maps). 

Records  avaHiABLb.— April  19, 1904,  to  July  14, 1906;  February  16  to  December  12, 
1909;  April  6  to  October  19, 1910;  flood  periods  of  1911, 1912,  and  1914-1916. 

Gaob. — Vertical  and  inclined  staSs  on  right  bank,  one-fourth  mile  above  Cecil  ranch 
house  and  100  yards  above  point  where  creek  divides  into  three  channels,  (xage 
reader,  J.  C.  Cecil.  Stevens  water-stage  recorder,  installed  temporarily,  used 
April  8  to  22.    Different  gages  used  1904  to  1906  and  1909  to  1910. 

Discharge  measitrbhbnts. — ^Made  by  wading  or  from  cable  about  100  yards  below 
the  gage. 

Channel  and  controi.. — Bed  composed  of  clean  gravel;  slightly  shifting;  banks 
heavily  covered  with  willows,  which  may  affect  stage-discharge  relation  some- 
what. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  7.2  feet,  at  8  a.  m. 
March  19  (discharge,  698  second-feet).  No  record  of  minimum,  which  is  very 
small. 

1904-1906  and  1909-1916:  Maximum  stage  recorded,  13.9d  feet  on  original  gage, 
observed  from  high-water  mark  April  14,  1904  (discharge,  1,760  second-feet). 
Stream  bed  dry  in  August  and  September,  1910. 

Ice. — Stage-discharge  relation  affected  by  ice;  no  record  during  winter. 

Diversions. — Practically  no  land  irrigated  above  station. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined.  Gage  read  once  daily  to  tenths  and  extremely  high-water  marks  during 
night  noted.  Operation  of  recorder  satisfactory  imtU  April  22,  when  float  stuck 
in  mud.  Daily  discharge  ascertained  by  applying  to  rating  table  the  daily  gage 
height  or  the  mean  of  the  reading  and  the  recorded  peak.  Records  good  for 
period  for  which  gage  record  is  available;  estimate  for  yearly  total  fair. 

Discharge  measurements  of  Silver  Creeh  above  Riley,  Oreg.,  during  the  year  ended  Sept. 

30,  1916. 


Date. 

Made  by- 

hd^t. 

Dt> 
charge. 

Mar.  19 

R.D.Cooper ..... 

Fttt. 

4.02 
1.37 

^Hk 

Apr.    8 
May  12 

P.  V.  Hoiftes 

351 

do 

43.7 

Daily  discharge,  in  second-feet,  of  Silver  Creek  above  Riley,  Oreg.,  for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Mar. 

Apr. 

;          Day. 

Mar. 

Apr. 

Day. 

Mar. 

Apr. 

1. 

348 
400 
450 
430 
413 

361 
335 

348 

348 
387 

In 

275 
170 
335 
290 
275 

323 
413 

491 
698 
628 

491 
426 
335 
299 

2S7 

253 
231 

220 
210 
190 

21 

546 
465 
323 
281 
258 

344 
230 
217 
203 
190 
209 

IPO 

2 

1  12 

22     

in) 

3 

!  13 

23 

4 

i  14                  ... 

24 

{ 

;  15 

25 

6 

lis 

26.  . 

7 

17 

27 

8 

18 

28 

0 

19   

29 

10 

20              ... 

30 

31 

Note.— Discharge  interpolated  Mar.  21,  26-29,  and  31;  estimated  Apr.  2-4.    Mean  discharge  Apr.  23  to 
30,  estimated  150  second-feet. 
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Monthly  ducharge  of  Silver  Creek  above  RiUy,  Oreg.,/or  the  year  ending  Sept.  SO,  1916. 


Uootb. 

Discbaige  in  second-ieet. 

Bun-off 
(toUlin 
aoe-iaet). 

M«Tliniiin- 

Mlnlmiltn. 

Mean. 

lUrdill-SI 

W8 
491 

170 

S40 
277 
«S8 

M,M) 
It,  GOD 

April 

MSy!;:::;::;;;;:;::::: ::::::::::::::::::::::::"  ::: 

u.m 

a  Estimated. 
KoTE.— Total  raiK>lT  Ibr  year  about  36,000  acre-feet. 

CATLOW  VAIil^BT  D&AINAaE  BASIN. 

BOMX  GREEK  BEAB  BEOKLEY,  OBEQ. 

Location.— In  NE.  }  sec.  10,  T.  35  S.,  R.  32  E.,  at  mouth  of  canyon,  half  a  mile 

above  Home  Creek  ranch  buildings,  12  milee  southeast  of  Beckley,  and  about 

60  milee  south  of  Narrows,  Harney  County. 
Dbainaos  AB2A. — Not  measured. 
Rbcorss  available.— April  21  to  July  31, 1911;  Febnuuy  10  to  July  81, 1912;  April 

1,  1915,  to  September  30,  1916. 
Gage. — Vertical  staff  on  left  bank;  gage  reader,  Roy  HasUn.    A  similar  staff  at 

practically  the  same  site  but  different  datum  was  used  in  1911  and  1912. 
Discharge  iiEAscREMENTa. — Made  from  foot  plank  near  gage  or  by  wading.    Con- 

ditiona  poor. 
Channel  and  control.— Bed  composed  of  heavy  gravel  and  boulders;  may  shift 

in  extreme  floods. 
Extremes  of  bischaroe. — Maximum  stage  recorded  during  year,  3.4  feet  May  25 

(dischaige,  104  second-feet);  minimum  stage  recorded,  1.5  feet  September  8, 

9,  and  16  (discharge,  0.1  second-foot;  very  uncertain;  discharge  seldom  less 

than  1  second-foot). 
1911-12  and  1915-16:  Maximum  stage  recorded,  4.7  feet  on  old  gage,  April 

27,  1912  (discharge,  330  second-feet);  minimum  is  that  of  1916. 
Ice. — Stage-discharge  relation  not  seriously  affected  by  ice. 
Diversions. — None  above  station;  most  of  the  water  of  the  creek  is  used  for  flood 

irrigation  on  the  hay  lands  of  the  Home  Creek  ranch. 
Reouiation. — None. 
AccuRAcT. — Stage-discharge  relation  changed  during  or  after  hig^  water  of  1016. 

New  cnrve,  fairly  well  defined  by  measurements  made  from  November,  1915, 

to  October,  1917,  used  beginning  October  1.    Oage  read  daily  to  half-tenths 

May  1  to  September  10  and  about  three  times  aweek  rest  of  year,  except  April. 

Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table. 

Records  fair. 

Discharge  measuremenU  of  Home  Creek  near  Beckley,  Oreg.,  during  the  year  ending  Sept. 

SO,  1916. 


Date. 

Made  by- 

Oago 
height. 

charge. 

Nov.  17 

A.  H.  Pago 

Ftet. 
1.84 
1.84 
2.45 

See.-ft. 
1.8 

17 

do 

1.7 

May    3 

P.  V.  Hodgea 

21.8 
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SUBFAOB  WATEB  SUPPLY,  1916,  PABT  X. 


I>aau  dUeharge,  in  Mcmd/eet,  of  Heme  Creek  near  Beekley,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


D»y. 

Oct. 

Not. 

Dos. 

Jan. 

Feb. 

Mar. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1    

2.0 

3 

7 

14 

4 
30 

14 
14 
10 
18 

H 

40 
44 

S2 

61 
62 
86 

61 
71 

61 
61 
M 
83 

104 

66 
36 
20 
30 
18 
18 

23 
16 
16 
16 
14 

14 
13 
12 
12 
12 

10 

8 

10 

he 

1.3 
1.3 
1.3 
1.2 
1.3 

1.3 
L3 
1.3 
L3 
t3 

1.2 
L3 
L2 
1.2 
L3 

1.2 
ZO 
30 
XO 
3.0 

1.6 
L6 
L6 
L2 
1.3 

1.2 
L2 
1.3 
L3 
LO 
1.0 

L3 

1 

1.3 

3 

L4 

ZO 

18 

3 

...... 

13 

23 
23 

"ao' 

1.0 

4    

LO 

i 

3.0 

2.4 
4.0 

4 

4 

1.0 

6 

xo 

2.4 

X4 
2.0 
L2 

1.0 

r 

4 

4 

U 

.0 

g    

.1 

9    

2.0 

3 

6 

.1 

10    

II 

20 

.2 

11    

Z4 
3.0 

3 

6 

12 

1.6 

13 
...... 

...... 

...... 

38 
...... 

33 

23 
30 

1.0 

13 

4 

6 

14               

1.6 

4.0 

1.0 

iS::::::::::;:::::::::: 

4 
i 

16 

1.8 

3.0 

6 

t' 

Y 

....J.. 

...... 

20 
23 

.1 

M 

L3 

1.0 

7 

% 

LO 

ao 

L2 

.7 

21 

4 

LO 

1.6 
2.0 

3 

7 

.3 

2S 

.3 

7 

14 

38 

LO 

25 

20 

44 

2 

i' 

28 

7 

14 

...... 

30 

LO 

2.0 

.7 

28 

20 

2.4 

"io"" 

44 

s 

7 

LO 

30 

....... 

38 

NoTB.— No  eridenoe  that  staKe.dlsefaarge  retatloD  was  affected  by  lee;  opeiHdiannel  rettng  applied 
tlvaagboat  the  winter.  Rise  Nor.  26  to  Deo.  3  evidently  cauaed  by  rain.  Records  tor  January  and 
February  may  be  slightly  too  large. 

MoniUiy  dieeharge  of  Borne  Creek  near  Betiley,  Oreg.,  for  the  gear  ending  Sept.  SO,  1916. 


Month. 

IXaohaiie  In  seoond-^eet. 

RuimA 

(total  in 
acre-feet). 

If^Ttmnm 

Iflwlti^nw^ 

Mean. 

October 

3.0 
44 

18 
7 

23 
40 

L2 

LS 
ZO 
3 
7 
14 

L8 
8.6 
4.5 
5.7 
15.0 
37.1 
■  1S.0 
37.7 

lao 

3.3 
L4 

.8 

HI 

November. 

513 

377 

January 

350 

February..                                         .. 

863 

tfanrli 

1,070 
803 

April 

mSnv::::;::::::::;:::::::::::;:::;::::::::::::;:::::::: 

104 

23 

•     10 

3 

L3 

4 
7 

L2 
LC 
.1 

3,330 
505 

July 

203 

August 

86 

September.....  ,                  ...      ....      ..         ... 

48 

The  year 

104 

ai 

lao 

7,930 

aEsttanated. 

NoTB— Means  (or  October  to  March  and  September  detennlned  from  actual  number  of  days  for  vhldi 
discharge  is  given. 
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SX7BFACE  WATEB  SUPFLT,  1916,  FAST  X. 
MISCEUiANEOUS  DISCHAltOE  MEASUREMENTS. 


819 


Discharge  measurements  of  streamis  in  the  Great  Basin  at  points 
other  than  regular  gaging  stations,  made  during  the  year  ending 
September  30,  1916,  are  listed  in  the  following  table;  also  some  meas- 
urements of  canals  in  the  Sevier  Lake  basin  made  during  the  year 
ending  September  30,  1915. 

Miteelkmeoiu  diieharge  TOeamrementt  in  Great  Basin  during  the  year  ending  Sept.  30, 

1916. 


Date. 

Stream. 

Tributary  to  or 
diverts  from— 

Locality. 

hei^t. 

Dto- 

charge. 

ins 

Fat. 

nCo 

Apr.  U 
S(pt.  1« 

Soda  ftprtngs  Power 
canaT 

Soda  Creek. 

Bear  River. 

Aboat    100  feet    below    Utah 
Power  &  Light  Co."8  tailrace 
and  300  feet  below  gagbig  sta- 
tion on  Logan  River  above 

«0.97 

164 

state  dam. 

17 

do 

do 

do 

.96 

1S6 

M 

do 

do 

do 

.98 

157 

19 

do 

do 

do                                       ....... 

.99 

160 

ao 

do. 

do 

do 

.96 

168 

21 

do 

do 

do 

.96 

1S7 

23 

do 

do 

do 

.97 

154 

26 

do 

do 

do 

.97 

151 

28 

do 

do 

do 

do 

.98 
1.36 

164 

8 

.....do 

ISO  feet  below  State  dam:  2  miles 
east  of  Logan,  Cache  County, 

161 

Utah;  gage  height  from  gage 

100  feet  downstream  at  former 

gaging  station,  Logan  River 
bcSow  State  dam. 

9 

do 

do 

do 

I.S5 

160 

10 

do 

do 

do 

1.36 

163 

10 

do 

do 

do 

1.36 

161 

11 

do 

do 

do 

do 

do 

1.36 
1.35 

165 

13 

do 

161 

13 

do 

do 

do 

1.84 

157 

13 

...  do 

do 

do 

1.34 
1.36 

156 

16 

do 

do 

do 

159 

17 

do 

do 

do 

1.34 

160 

18 

do 

do        .... 

.do 

1.34 
1.34 

156 

10 

do 

do 

do 

154 

30 

do 

do 

do 

1.33 

164 

31 

do 

do 

do 

1.31 

150 

22 

do 

do 

do 

1.31 

151 

20 

do 

do 

do 

1.36 

144 

Tone  2$ 

Tbaynes  Caaytm 

East  Canyon  Creek. . 

8ec.8,T.3B.,  R.  4  E.,  Salt  Lake 
meridian;    above    Sullivan's 
ranch;  1|  miles  northwest  of 
Park  aty.  Summit  Comity, 
Utah. 

.8 

do 

do             

.4 

3S 

do     .      .. 

do 

9.4 

2S 

Hiddm  spring. 

Thaynes  Canyon... 

About  1  mile  above  Sullivan's 

ranch. 
About  U  miles  northwest  of  Park 

City,  Utah. 
Sec  »,  T.  2  B.,  R.  4  E.,  about  i 

.3 

3S 

Snyder's  spring 

do 

« 

.« 

25 

Hauter  spring 

do 

13 

WIS 

mile  north  of  Park  City,  Utah. 
8eo.Il,T.6N.,R.  1  E.,dslt  Lake 

meridian,  at  highway  bridge 

U  mUcs  west  of  HuntsvUle, 

Weber  County  .Utah. 
Sec.  14,  T.  6  N.,  R.  1  E.,  IJmUes 

west  of  Hmitsvllle,  Utah,  and 

}mileabovelunction  of  Middle 

and  South  Forks. 

t>ee.    4 

Uiddle  Fork  of  Og- 

Ogden  River 

as 

4 

South  Fork  of  Ogden 

do 

22 

4 

North  Fork  of  Ogden 
River. 

do 

Sec.  10,  T.  6  N.,  R.  1  E.,  400  feet 
above  read  and  2  miles  west  of 
HuntsvUle,  Utah. 

10 

Mot.    6 

Great  Salt  Lake 

Sec.  35,  T.  4  B.,  R.  1  W.    Salt 
Lake  meridian,  at  the  impound- 
big  dam  Just  above  Jordan 
narrows,  abmt  5  miles  north- 

159 

west  of  Lehl,  Utah  County, 

Utah. 

a  Tompomry  gage  installed  lot  tUs  set  of  measuremezits. 
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SURFACE  WATER  SUPPLY,  1»16,  PART  X. 


UitcelUmeotu  ditdiarge  meaturemtnU  in.  Gnat  Satin  during  the  year  ending  Sept.  SO, 

1916 — Continued. 


SarlerLdwlMida. 


Date. 


(Stream. 


191«. 
June  28     Sevier  River.. 


Bept.  12 
June  28 


July  11 
Aug.    »  ' 

Bept.  12 
Aug.  IS 


Jan.    22 


22 


.do. 
.do. 


...do. 
...do. 
...do. 
...do. 
...do. 


.do. 


.do. 


AoK.  14    do... 

Feb.  17    do... 


16 


1915. 
Oct.     a 


19ie. 
Aug.  19 

1915. 
Oct.     7 


Dec.    9 
191S. 
Feb.  20 
Apr.    2 
Aug.  19 

1915. 
Dec.    9 


191S. 
June    1 


1 
July  11 


.do. 


.do. 


South    Fork    Mam- 
moth Creek. 


do 

Uammoth  Creek.. 


.do. 


.do. 
.do. 
.do. 


.do. 


Bamhurst  ditch. 


do 

East  Bench  canaL . . 


Tributary  to  or 
diverts  from — 


Sevier  Lake. 


.do.. 
.do.. 


.do., 
.do- 
.do., 
.do., 
.do.. 


.do.. 


.do.. 


.do... 
.do... 


.do.. 


.do.. 


Uammoth  Creek. 


.do.. 


Sevier  River. 


.do.. 


.do., 
.do., 
.do.. 


.do.. 


Mammoth  Creek. 


....do 

LongcanaL 


I.oeaUty. 


8E.  }  see.  28,  T.  34  S.,  R.  5  W., 
beioT  beading  of  East  Pan- 
guitcb  canal,  about  a  mile  east 
ot  Fanguitch,  Utah, 
.do. 


NW.  i  sec.  9,  T.  34  8.,  R.  5  W., 
bebw  beading  of  old  Hooston 
canal,  about  3i  miles  NE.  of 
I'anguitch,  Utah. 

"ido" 


NE.  \  sec.  33,  T.  24  8.,  R.  3  W., 
300  feet  below  heading  of  Anna- 
bellaeanal,  about  a  mile  south- 
east of  Ebmore,  Utah. 

NW.  *  sec.  32,  T.  23  8..  R.  2  W., 
200  feet  below  heading  of  Ver- 
milion canal,  about  2t  miles 
east  of  Richfield,  Utah. 

NW.  I  sec.  31,  T.  22  8^  R.  1  W.. 
above  backwater  of  Rocky  ford 
reservoir,  about  1  mile  east  ot 
Sigurd,  UUb. 


NE.  J  sec.  22,  T.  IS  S..  R.  2  W., 
\  mile  above  upper  Uollen 
Spring,  3  miles  NW.  of  Sevier 
Bridge  dam,  M  miles  south  of 
Milb,  Utah. 

8W.  \  sec.  11,  T.  18  8.,  R.  2  W., 
i  mDe  below  lower  MoUen 
Spring,  about  4^  miles  NW.  of 
Sevier  Bridge  dam  and  5  miles 
south  of  MlVis,  Utah. 

NW.  I  sec.  23,  T.  IS  8.,  R.  2  W.. 
about  200  feet  below  railroad 
bridge  near  Mills,  Utah. 

8E.  1  SBC.  27,  T.  36  S.,  R.  8  W.. 
about  7  miles  southwest  of 
Blue  Spring  Fish  Hatchery 
and  30  miles  southwest  of  Pan- 
guitch,  UMh. 

do 


SE.  I  sec.  26,  T.  36  8.,  R.  8  W., 
about  3  miles  south  of  Blue 
Spring  Fish  Hatchery,  \  mile 
below  Junction  of  Castle  Creek 
and  South  Fork  of  Mammoth 
Creek,  and  30  miles  southwest 
of  Fanguitch,  Utah. 

do 


.do., 
.do., 
.do.. 


NE.  }  sec.  36,  T.  36  8.,  R.  8  W., 
about  3  miles  southeast  of  Blue 
Spring,  1  mile  below  Junction 
ofCastle  Creek  and  South  Fork 
of  Mammoth  Creek,  and  30 
miles  southwest  of  Pangnitch, 
Utah. 

SW.  J  sec.  31,  T.  36  8.,  R.  6  W., 
about  1  mile  west  of  Hatdi- 
town  dam,  21  miles  southwest 
of  Hatch,  Utah, 
.do.. 


W.  J  see.  2,  T.  35  8.,  R.  5  W.,  100 
teet  below  Long  canal  gaging 
station  and  3i  miles  southeast 
of  Fanguitch,  Utah. 


Oage 
height. 


Fat. 


Dis- 
charge 


4.03 
3.M 


va 


SI 
1(B 


«8 
274 

187 
8» 
27 


48 


153 


310 
7.8 


54 


.10 


.64 


.« 


3.8 
4.8 


3.1 

3.0 
3.7 
0.1 

3.2 


7.8 


6.5 
7.1 
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ilveelUmeout  diithargt  meaturtments  in  Oreat  Bonn  during  Ike  year  ending  Sept.  SO, 

1916 — Continued. 

Sarier  Lake  baaia— ContlniMd. 


Date. 


Stream. 


Tributary  to  or 
diverts  from— 


Locality. 


Dto- 
cbarga. 


1«I*. 
Ang.  19 


1915. 
Dec.  10 


1918 
Aug.  19 
May  ao 

29 

June  U 

Toly    1 

14 

27 

Ang.  11 

as 

1918. 
May  10 
Jima    2 

28 
July   11 

31 

191S 
Dec    a 


1918 
Jan.     2 
July    1 


May   12 


Aug.  10 

Jane  12 

IS 


Sept.  14 
May  17 


Aug.  14 
June  20 


July  17 
19 


Pansultch  Lake 
Feeder  canal. 


Bhie  Spring  Creek.. 


Blue  Spring 

Pangultch  Creek.. 


....do. 

Sevier  River. 


do 

Vaeter  canal.. 


...do 

...do 

...do 

...do 

...do 

...do 

...do 


..do.. 
..do.. 


SE. }  aeo.  14.  T.  M  S..  R.  8  W., 
about  1  mile  below  neadbif;,  5 
miles  southwest  of  Blue 
Springs,  and  28  miles  south- 
west of  Fanguitch,  Utah. 

Near  center  of  sec.  7,  T.  38  S^  R  - 
7  W.,  at  Blue  Spring  Fish 
Hatchery,  23  miles  southwest 
of  Panpiitch.  Utah. 

NE.  J  sec.  34,  t.  35  8.,  R.  7  W., 
about  100  yards  below  Pan- 
gultch Lake  dam  and  about  IS 
miles  southwest  of  Pangultch, 
Utah. 

.do.. 


.do.. 


..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


SW.  J  see.  10,  T.  33  S.,  R.  5  W., 
at  head  near Pangultcb,  Utah. 
do. 


.do. 
..do. 
.do. 
..do. 
.do. 


.do., 
.do., 
.do., 
.do., 
.do.. 


Otter  Creek  rcserrolr 
feeder  canal. 


East    Fork    Sevier 
River. 


Otter  Creek  reservoir 
seepage  ditch. 


....do 

Booby  Hole  Creek . . . 


East   Fork    Sevier 
River. 


Sevier  River. 


East    Fork    Sevier 
River. 


do 

Otter  Creek. 


Allen  ditch. 


East   Fork    Sevier 
River. 


do 

do 

Cottonwood  Creek . 


....do 

....do 

Sevier  River. 


....do 

Sevier  Valley  canal. 


....do 

Sevier  River. 


State  canal. 


.do. 


ContinuaUon  of  Sev- 
ier Valley  canal. 


.do. 


do 

do 


.do..... 
.do 


.do., 
.do.. 


.do., 
.do.. 


.do., 
.do.. 


.do.. 


.do., 
.do., 
.do., 
.do.. 


NW.  \  txic.  1$,  T.  31  S.,  R.  2  W., 
near  head  oicanal,  4  mile  south- 
wrat  of  Coyoto  schoolhouse. 

NW.  i  sec.  IS,  T.  31  8  R.  2  W., 
about  300  vds.  below  canal 
heading,  and  i  mile  southwest 
of  Coyoto  schoolhouse. 

NW.  J  sec.  28,  T.  30  S.,  R.  2  W., 
about  200  teet  above  Otter 
Creek  reservdr  outlet,  and  12 
miles  east  of  Klngst<m  Utah. 


.do. 


Near  center  of  T.  25  8.,  R.  I  E., 
at  N.  McMillan's  ranch  about 
25  miles  southeast  of  Richfield, 
and  5  miles  northeast  of  Burr- 
ville,  Utah. 

NE.  t  sec.  IS,  T.  30  S.,  R.  3  W., 
100  teet  south  of  Kingston  can- 
nal  station  at  edge  of  town  of 
Kingston,  on  road  leading  to 
Covoto,  Utah. 

do 


Approximately  in  sec.  13,  T.  28 
B.,  R.  4  W^  about  1  mile  above 
plant  of  Ulneral  Products  Co., 
and  7  miles  southwest  of  Marys- 
vale,  Utah. 

....do 

NW.  1  sec.  21,  T.  24  S.,  R.  3  W., 
at  highway  bridge  north  edge 
of  town  of  Elsinore,  Utah. 

SE  i  sec.  12,  T.  22  8.,  R.  2  W., 
end  of  district  No.  1,  about  2 
miles  southwest  of  Aurora, 
Utah. 

SE.  i  sec.  20,  T.  21 6.,  R.  1 W.,  at 
flume  of  State  canal  over  Den- 
mark Wash  about  3  miles  west 
ofSalina,  UUh. 

....do 

....do 


Fett. 
0.84 


04927°— 19— WSP  440 2\. 


^-t. 


4.2 


0.1 


.53 

23.0 

.38 

\.i 

.49 

1.7 

.70 

4.9 

.70 

8.7 

.58 

8.7 

1.38 

U.S 

.90 

&3 

.88 

A7 

.98 

7.8 

L02 

9.2 

.83 

8.9 

.60 

8.9 

1.38 

11.0 

48 

4.5 

2.14 


4.80 
2.7S 


5.1 


8.4 
.9 


5.8 


4.5 
8.9 
43 


3.7 
285 

148 


109 
73 
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SDBFACE  WATEB  SUPPLY,  1916,  PART  X. 


Mi»celkme(nu  duckarge  meatwremenU  in  Great  Sarin  durinff  the  year  ending  Sept.  SO, 

1916 — Cktntiniied. 


Sate. 


Stream. 


Tributary  to  or 
diverts  from— 


Iiocallty. 


Cage 
height. 


Dfa- 
charge. 


in«.  . 

June  20    State  canal. 


July  26 
Jan     22 

liar.  2i 
June.  IS 

Al^.    S 


5 
< 

S 
Hay  U 


Hay  10 


Jan.    23 


Feb.  16 
May    3 


July  13 

13 

Hay    6 


July  13 
Hay     6 


July  13 


Brown  ditch.. 
Drain  dlteh... 


Constnietlon  at  Se- 
vier Valley  oanal. 

State  canal 


Serier  River. 


Black  KooU  Spring. 
SaUna  brlgatton  Co. 


do 

Salina  Creek. 


Drain  No.  S. 


Sevier  River. 


Drain  No.  4.. 
Drain  No.  3  .. 
Drain  No.  2.. 
Drain  No.  1.. 
Kearna  ditch. 


....do 

....do 

....do 

....do 

Dover  canal. . 


NW.  J  aae.  3,  T.  21  S..  B.  1  TT., 
end  of  district  No.  2,  about  2 
miles  wast  of  Redmond,  Vtah. 

SW.  J  sec.  11,  T.  20  8..  R.  1  W., 
about }  mile  north  of  station  on 
State  canal,  5  miles  northwest 
of  Redmond.  Utah. 

NW.  i  sec.  327t.  23  8..  K.  2  W., 
200  r«et  below  Vermilion  canal 
heading  about  2*  miles  ea-tt 
and  }  mile  soatn  of  oooit- 
housp,  RIchfleld,  Utah. 

NE.  i  sec.  1,  T.  23  S.,  R.  2  W.,  at 
Black  Knoll  ranch,  about  1 
mile  south  of  Sigurd,  Utah. 

8E.  1  sec.  25,  T.  21  S.,  R.  1  W., 
immediately  below  measuring 
weir  and  ws.ite  gate,  about  1 } 
miles  southeast  of  White 
House  Hotel,  Salina,  Utah. 

T.  1»  8.,  B.  1 W.,  between  State 
road  Centernefd  to  Wcstvtew 
on  the  south,  and  San  Pitch 
River  on  north,  about  2  miles 
wcstofCenterneld,  Utah, 
.do 
do 
do 
do 


East  Branch  of  Wel- 
lington canaL 


Sevier  River. 


Chicken  Creek. 


.do. 


....do.. 
CanalB. 


.do. 


Canal  A.. 


8E.  i  sec.  2S,  T.  I«  8.,  R.  I  W., 
M  feet  helow  head  which  Is  be- 
tween Dover  oanal  gage  and 
weir  near  Gunnison,  Utah. 

NW.  i  sec.  34,  T.  15  S.,  R.  2  W., 
about  200  net  beknr  heading 
and  2}  miles  southwest  of 
Mills,  Utah. 

NW. }  sec.  26,  T.  IS  8.,  R.  2  W., 
about  i  mile  soatheast  otHUls, 
Utah. 
.do 


...do 

...do 

...do 

...do 


....do. 
....do. 
....do. 
....do., 


8ec.  81,  T.  16  B.,  R.  6  W.,  250 
feet  below  heading  and  1}  miles 
north  of  Delte,  Utah, 
do 


.do. 
.do. 


Canal  B. 


Canal  B  5. 
....do 


Canal  A. 

Canal  B. 
do.... 


Canal  B  6. 


-do.. 


.do. 
.do. 
.do., 
-do. 
.do. 
.do. 


.do.. 


.do. 
.do. 
.do., 
.do., 
.do.. 


8B.  J  sec  25,  T.  16  8.,  R.  7  W., 
at  Oume  over  river  about  11 
miles  below  head  of  canal,and 
about  2  miles  north  of  Delta. 
Utah. 

Between  sees.  84  and  35,  T.  16  8., 
R.  7  W..  about  4  miles  north- 
west of  Delta,  Utah. 

NE.  i  sec.  22,  T.  16  8.,  R.  7  W., 
at  head  near  Woodrow,  Utah. 

Comer  of  sees.  8,  10, 16,  and  16, 
T.  16  8.,  R.  7  W.,  at  Tiacy 
Bridge,  Woodrow,  Utah. 

8E.  comer  of  e<k!.  10,  T.  16  8., 
R.  7  W.,  ISO  feet  below  head, 
1  mileeast  of  Woodrow,  Utah, 
do. 


..do. 
.do., 
.do., 
.do.. 


..do.. 
..do. 


.do.., 
.do... 


NW.  i  SW.  J  see.  26,  T.  15  8., 
R.    7    W.,    sution    2S3-I-22, 
5  miles  below  head,  near  Sugar- 
viUe,  Utah, 
.do. 


-do.. 


.do.. 


On  line  between  sees.  9  and  16, 
T.  15  S.,  R.  7  W.,  at  Carbury's 
ranch,  near  Sugarville,  Utah. 

....do , 


Feet. 
1.75 


153 


«.3 


16 


4.9 
57 


4.43 


4.44 

4.50 
S.78 


6.1 
1.1 
.5 
4.0 
5.3 


12 


4.4 


8.8 
296 


304 

va 

241 


2S4 

124 
113 


100 
M 

58 
62 
65 
44 


51 
24 
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Jfiseellaneov*  di»diarge  meamtemmtt  in  Oreat  Batin  during  the  year  endmff  Sept.  SO, 

1916 — Continued. 

SvTierKake  bMin— C«ntlinied. 


Date. 

Stream. 

Tributary  to  or 
diverts  front- 

Locality. 

Oago 
height. 

Dis- 
charge. 

1916. 
July  13 

May     5 

6 
5 

C 

10 

Lateral  B  8E 

Canal  B  9 

Canal  B  0 

SW.  J  see.  16,  T.  15  8.,  R.  7  W., 
£0  leet  belotr  head  gates  near 
SuRarvUle,  Utah. 

BW.  i  sec.  34,  T.  15  S.,  R.  7  W., 
60  feet  below  head,  2}  mUes 
southeast  ofBugarvilie,  Utah. 
do. 

NW.  J  sec.  21,  T.  15  8.,  R.  7  W., 
2  miles  north  of  Sugarville, 
Utah. 
do 

Sec.  31,  T.  16  8.,  R.  8  W.,  about 
200  feet  below  head  Rates  and 
1)  miles  north  of  Delta,  Utah. 

8W.  J  sec.  10,  T.  17  S.,  R.  7  W., 
75  feet  below  hoad  of  canal, 
and  3i  miles  west  of  Delta, 
Utah. 

do 

Put. 

"i'.Ti' 
4.27 

4.38 
4.66 
4.21 
4.28 
4.40 

4.49 

4.  SO 
6.20 
4.98 
4.9» 
4.71 

4.39 

4.78 
6.10 
4.73 
4.69 

3.03 
fi.S9 
6.39 
6.8S 
6.56 
5.98 
5.92 
6.24 
6.25 
6.01 
6.13 
4.75 
4.91 

4.30 

4.46 
4.62 
4.61 
3.90 

3.86 
6.27 

8ee.-ft. 
4.7 

35 

30 
17 

24 

76 

4.S 

Canal  B 

do 

do 

do 

CanalC 

do 

do 

do. 

Canal  A 

I»14. 
Oct.   11 

1915. 
May  21 
June  25 

Midland  canal 

do 

Abraham  canal 

do 

..  ..do 

do 

do 

9  7 

July  16 
23 
30 

Aug.  ^3 

Sept.    3 
Oct      8 

do 

do 

do 

do 

do 

do 

do 

do. 

do ; 

ilo 

do 

do 

do 

do 

do 

do 

do 

do 

do. 

SW.  i  sec.  10,  T.  17  S.,  R.  7  W.. 
75  fev.t  below  bead  of  canal 
and  3}  miles  west  of  Delta. 
Utah. 

do 

3.9 

4.2 

5.1 

.0 

.0 

.0 

6.0 

1916. 

Apr.  28 

May   IS 

22 

30 

do 

do 

do 

do 

do 

do 

12.0 
18.0 

do 

do 

do 

..  ..do 

do 

do 

IS.O 
14.0 

June    7 

do 

do 

9.4 

UlS. 
Oct.     8 

35 

Abraham  canaL 

do 

do 

do 

..do 

Sevier  River 

do. 

do 

do. 

..  ..do. 

SW.  1  sec.  10,  T.  17  S.,  R.  7  W., 

about  600  feet  below  head  of 

canal,  3i  mUes  west  of  Delta, 

Utah. 

do 

2S.1 
29.9 

Nov.    3 
13 

18 

do 

do 

..  ..do. 

43.5 
84.8 
16.9 

1916. 

Mar.  27 

Aor.  28 

May  15 

22 

do 

.  ..do 

do. 

..  ..do 

do 

..  ..do 

4.  SO 
87.  S 

do 

..  ..do 

do 

136.3 

.  ..do 

.  ..do. 

..  ..do 

09.0 

30 

do 

dot 

do 

73.0 

June    8 

do 

..  ..do 

do. 

..  ..do 

..  ..do 

89.0 

20 

..  ..do 

71.3 

30 

July  10 

28 

do 

do 

do 

do 

do 

..  ..do 

do 

do 

do. 

do 

do 

.  ..do 

do 

..  ..do 

66.5 
79.9 

do. 

6<!.6 

Aug.  31 

Sept.   5 

22 

do 

do 

..  ..do 

34.9 
30.5 
10.1 

1915. 
Oct.     8 

25 

Deseret  Higb  Line 

do 

do 

do 

do. 

do 

do. 

do. 

do. 

Sec.  15,  T.  17  S.,  R.  7  W.,  400 
feet  below  head  of  canal,  about 
3  miles  west  of  Delta,  Utah. 
..  ..do 

23.2 
31.3 

Nov.    3 
13 
18 

do 

do 

do 

20.0 
25.6 

8.54 

1916. 
Mar.  31 
Apr.    8 

do 

do. 

do. 

do. 

do 

20.x 
21.6 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


MiicelUmeotu  discharge  measnremenla  in  Great  Bonn  during  the  year  ending  Sept.  SO, 

1916 — Continued. 

Serier  Lake  baain— Continued. 


Date. 

Stream. 

Trihntan,-  to  or 
diverts  from— 

Locality. 

r.ace 
height. 

Dis- 
charge. 

1916. 
Apr.  21 

2S 

May     S 

15 

Deserct  Digh   Line 
canal. 

do 

do 

do 

Sevier  River 

do 

do 

do 

Sec.  15,  T.  17  S.,  -R.  7  W.    400 
feet  below  head  of  canal,  anout 
3  miles  west  of  Ueitu,  Utah. 

do 

..  ..do 

Feet. 
4.40 

5.12 
6.  S3 
5.99 
4.66 
5.10 
6.15 
5.8S 
5.88 
5.46 
4.61 
5.23 
4.93 
4.39 

4. 35 

4.70 
4.87 
4.70 
4.66 

4.M 
4.  88 
4.30 
4.39 
4.68 
4.39 
4.26 
4.44 
4.23 
4..M 
4.80 
4.66 
4.29 
4.35 
3. 98 

76.2 
117 

do 

115 

22 

..  ..do 

..  ..do 

..   ..do 

23.  R 

28 

do 

..  ..do 

..  ..do         ..  .. 

39  9 

Juno    8 
20 

do 

..do.               .     .. 

do 

..   ..do       

do 

..  ..do        

61.8 
71  2 

30 

..  ..do 

..   ..do 

..  ..do 

56.9 

July   10 
28 

do 

..  ..do 

do 

do 

do 

..  ..do 

.56.5 
30.0 

Km.  31 

Sept.    G 

22 

do 

do 

.do 

do 

do 

..  ..do 

do 

do 

..  ..do        

30.8 
2«.6 
28  5 

1915. 
Oct.      8 

27 

Dcseret  canal 

do    

do 

.  .  do        

SE.  }sec.  15,  T.  17  P.,  R.  7  W., 
300  feet  below  head  of  canal, 
about  2i  miles  west  of  Delta, 
Vtah. 

.  ..do    

4«.2 
45  S 

Nov.    3 
13 

do 

do 

do 

do 

do 

do 

do 

..  ..do 

do 

..   ..do 

do 

..  ..do  

34.8 
39  8 

18 

do 

..   ..do 

29.9 

1916. 
Mar.  27 

31 
Apr.  21 

28 
May     8 

15 

22 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

47.  S 
S7.5 
89.6 
103.0 

do 

..  ..do 

do 

..  ..do 

do 

do 

96.3 
75  1 

June    7 
20 
30 

July   10 

2S 

do 

do 

do 

..do    

do 

do 

do 

..  ..do 

do 

do 

do 

do 

84.7 
97.9 
66.4 

do 

do     

..  ..do 

45  2 

Aug.  31 

Sept.    5 

22 

do 

do 

do 

do 

do 

do 

do 

do 

do 

38.4 
43.3 
30.5 

BeaTcr  RiTcr  badn. 


1916. 
Sept.  15 


15 


Beaver  River. 


.do. 


NW.  J  sec.  11,  T.  30  8.,  R.  9  W., 
St  approximate  site  of  gage 
established  June  1  for  gaging 
station  Ueaver  River  below 
Rockyford  dam,  near  Uiners- 
vUle,  Utah. 

NW.  }  .sec.  7,  T.  30  S.,  R  9  W  . 
300  feet  above  heading  of 
Minersville  canal,  1)  miles  east 
of  Minersville,  Beaver  Countv, 
Utah. 


Minor  baaiM  in  Nevada. 


1916. 
Jime  22 

22 

Lehman  Creek 

Baker  Creek 

Snake  VaUey 

Lehman  Creek 

Baker  Creek 

Sec.  10,  T.13N.,R.89E.,  Mount 

ranch  house,  and  5  miles  west 
of  Baker,  White  Pine  County, 
Nev, 

Sec.  14,  T.  13  N.,  R.  69  E.,  Mount 
Diablo  meridian,  at  former 
gaging  station  Baker  Creek, 
near  Baker,  Nev. 

Near  old  gaging  station  on  Baker 
Creek.  Flow  should  be  added 
to  that  of  Baker  Creek  to  get 
total  in  creak  above  diversions. 

l.«) 

4.5 

39 

22 

Canal 

7.8 
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JlisoeUantou*  discharge  mtaturementt  in  Oreat  Sarin  during  the  year  ending  Sept.  SO, 

1916 — Continued. 

Mlaor  baaiiwin  Nerads — Cantinued. 


191S. 
Feb.    6 


JanesvUIe  Creek. 


Baxter  Creek 


SW.  t  sec.  9,  T.  29  N.,  R.  13  E., 
at  abandoned  U.  8.  Geolaelcai 
Eurvoy  statioD,  SO  feet  irom 
old  Masonlo  building,  at 
JanesvUIe,  Cal. 


Date. 

Stream. 

Tributary  to  or 
diverts  from— 

Ixxnlity. 

hete^t. 

Dis- 
charge. 

191<. 
June  24 

WlUto  River 

^Vl>ite  River  VaUey. 
WUte  River 

Lund  Canal 

Big  Warm  Spring  . . 
do 

Former  gaging  station  'niilte 
River  near  Preston,  Nev. 

Flume  where  stream  Is  divided 
between  the  towns  of  Preston 
and    Lund.    About    1    mile 
northwest  of  Preston,  Nev, 

Road  crossing   100  feet  below 
spring  near  school  house  In 
Praston. 

20  feet  below  beadgata,  1,000  feet 
below  Big  Warm  Spring,  near 
Duckwater. 

100  feet  above  Togncol's  wdr 

Ftft. 
0.8 

""-{% 

24 
24 

Preston  Springs 

8.0 
3.4 

Hay    5 

Duckwater  canal.... 
....  do 

.t 

AUK.  25 

Overflow  from  Tula 
Swamp. 

.::::dS::::::::::::.. 

do 

do 

20  feet  below  Tosrnoni's  weir 

1.8 

May     5 

Aug.  25 

1915 
Nov.  21 

21 

Head  o(  feeder  canal  to  Duck- 
water Canal. 
Weir  4  mile  below  head  of  feeder 

LW  feet  below  spring  and  above 
Tule  Swamp,  near  Duckwater. 

3C0  feet  below  weir  lust  below 
Tule  Swamp. 

Near  Junction  with  Duckwater 
Crock  in  sec.  36,  T.  14  N.,  R. 
ME. 

1.8 
L6 

Little  Warm  Spring. 
do 

I-ittle  Warm  Spring. 
do 

2.7 
XS 

191S 
Aug.  25 

East    Fork    Duck- 
water  Creek. 

Dnckwater  Creek... 

6.8 

Walker  Lake  baata. 

I91S. 
Dec.  17 

191S 
Tan.   14 

Fpragne  canal 

do 

Walker  River 

do 

100  feet  below  headgate,  300  feet 

below  highway  bridge  across 

Walker  River,  at  Mason,  Nev. 

do 

15 
6.2 

1 

HwBboMt  BITOT  baaiiu 

191S. 
June  20 

Secret  Creek 

Lamoille  Creek 

Humboldt  River. . . . 
do 

See.  2  T.  34  N.,  R.  69  E.,  oppo- 
site   mouth    of    abandoned 
mine  timnel,  14  miles  south- 
east of  Halleck,  Nev. 

Former   gaging   station.   Pine 

Creek,  near  Palisade,  Nev. 
do 

Z20 

18 

Mar.  22 

Pino  Creek 

165 

do 

L9 

15 

Rock  Creek. 

do 

Overland  trail,  highway  bridge 
at  mouth  of  canyon,  26  miles 
northeast  of  Battle  Mountain, 
Nev. 

14 

Pyramid  and  Wlnnemneca  lakes  baaia. 

1918. 
June    8 

Galena  Creek 

Steamboat  Creek.... 

Former  gaging  station.  Galena 
Creek,  near  Washoe,  Nev. 

41 

Honey  Lake  barfa. 

1.36 


as 


Abort  Lake  bada. 


1916. 
Oct.     3 


Ana  River.. 


Summer  Lake.. 


SE.  i  sec.  «,  T.  30  S.,  R.  17  E., 
near  Summer  Iiake,  Oreg. 


132 
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JfueellmMMw  ditA&rge  vuasuremenU  in  Great  Bonn  during  the  year  ending.  Sept.  30, 

19l6—Cont3nveA. 


Date. 

Stnun. 

Trfboterr  to  or 
diTertsInco— 

Unality. 

UgbL 

chaisa. 

1916. 
Apr.  14 

"•Si 

SUvtoKJrer 

.....do.. .....>•>•».. 

do 

do 

do 

Foley  aiou^ 

do 

do 

do 

do 

do 

Defloent  U  SUvie* 

River. 
do 

Onyon  Ctij  road,  nutUimal  d 
BoriH. 

do 

do 

Fat. 

aoo 

-LOO 
-1.92 

-L86 
-Z28 

i.oto 

880 
S>4 

Jane    1 

15 

Apr.  14 

do 

do 

do 

337 

174 
837 

Har    1 

»7      1 

do 

»1 

do............... 

do 

do 

202 

19 

do 

do 

52 

Jane    1 
15 

"  1  [do'.'.'.'.'.'.'."  I "  III 

.....do 

do 

do 

do 

0 

Apr.  14 

May    1 

19 

Whitinc  Sloocfa ..... 

do 

do 

2S0 

do               ....  . 

do 

do 

122 

do    

do 

33l« 

Jima    1 

do            

do 

do      

28.5 

15 

.    .  do 

do 

do 

0 

Apr.  li 
May    1 

PolMO  Slough 

do 

do 

do 

Sec.  32,  T.  22  S.,  B.  31 E.,  nortb- 

east  o(  BanM. 
do  

47.2 
■  17.5 

19 

do 

do 

do 

do 

do 

•  2.7 

Jane    1 

do 

•  ZO 

15 

do         

do 

do 

0 

9 
Hay    4 

Jane  10 

Warm  Spriogi 

Eaatsidedltdi 

..    .do 

Domwr  nod  Blitian 

River. 
do 

do 

See.  12,  T.  32  S.,  B.  32  £.,  on 

"P"Raii<*. 
Oram  camp  in  sec  26,  T.  29  S., 

K.31E. 
do 

4w32 
4.31 

L4 
8.2 

a  Kstimated. 
Haraay  Lidie  haahi. 


1916. 

Apr.  12 

13 

24 

May     1 

Apr.  24 

13 

May  14 

Apr.  13 

May  15 
Apr.  13 
May  15 
Apr.  12 
12 

24 
12 

May  14 
Apr.  12 

May  14 

Apr.  12 

24 

May    1 


Sllrer  Creek 

....do 

do 

do 

Unnamed  ditdi 

"00"  Spring 

do 

"00"  barn  yard 
spring. 

do 

East  "OO"  iprlng.. 

do 

Johngon  Spring 

Hugbet  Spring 

do 

Sizemore  upper 

spring. 

do 

Sisemora   lower 

spring. 

do 

"  OO  "  drainage  canal 

do 

do 


Haniey  I/ake. 

do 

do 

do 

Silver  Creek... 
Hanwy  Lake. 

do 

do 


.do. 
.do. 
.do. 
.do. 


.do. 


.do. 
.do. 


.do. 
.do. 


....do 

....do 

....do 

....do 


Nearmoatb 

....do 

....do 

....do 

8ec.27,T.26S.,R.20E. 
Soc.34,T.26S..R.28E. 

do 

Sec36,T.26S.,R.28E. 


....do 

....do 

do 

Sec.  6,  T.  27  S.,  R.  2»  E 

Sec.  10,  T.  27  S.,  R.  29  £.,  1  nUle 
below  head. 

do 

Sec.9,T.27S.,R.29£ 


.do. 


NW. }  sec.  IS,  T.  27  8.,  B.  29  E 


About  sec.  3,  T.  27  8..  R.  29  E. 

do 

....do 


83 
01 
38 

0 
12 
15.3 
15.7 

6.6 

5.3 
Zl 
2.7 
LS 
13.6 

9.2 

L« 

Zl 
L4 

L6 
16.1 
1Z9 

0 


Callow  Valley. 
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A. 

Pago. 

Abert   Lake  basin,  gaglng-station   records 

to 279-295,325 

Abraham  oanal  near  Delta,  XTtah 323 

Accuracy  of  records  and  results,  degrees  of. .       15 

Acknowledgments  for  aid 16-17 

Acre-foot ,  definition  of. 10 

equivalent  of «...       13 

Adamsvllle,  Utah,  Beaver  River  at 191-192 

Indian  Creek  at 19t-19« 

Adel.Oreg.,  Deep  Creek  at 277-279 

Alexander,  Idaho,  Bear  River  at 22-24 

Allen  ditch  near  Kingston,  Utah 321 

Ana  River  near  Summer  Lake,  Oreg 325 

Annabella  canal  at  Elsinore,  Utah I6}-165 

Appropriations,  record  of 9 

Anstin.Nev.,  Big  Creek  near 2«0-2«2 

Aothorizatlonand  scope  of  work 9-10 

B. 

Ba^Q^  ditch  at  Paisley,  Ores 291-293 

Baker,  Mev.,  Snake  CreA  near 197-198 

Baker  Creek  near  Baker,  Nev 324 

Baklvln,0.  C,  and  assistants,  work  of 17 

Barnhmst  ditch  near  Hotdi,  Utah 320 

Barton  and  Le  Fevre  canal  near  PaagnltCh, 

Utah 112-114 

Battle  Hountaln,  Nev.,  Bock  Creek  near. .  2S«-2S7 

Baxter  Creek  near  Janeaville,  Calif 274-275 

Bear  Biver  at -Uezandsr,  Idaho 22-24 

St  Hanr,  Idaho 20-22 

near  CoUlnston,  Utah 25-27 

near  E  vanston,  Wyo 18-20 

near  Preston,  Idaho 24-25 

Bear  River  basin,  gaging^tation  records  In . .  18-49 

BcBTar  Rlw  at  Adamsville,  Utah 191-192 

•t   Bookyfbrd   dam,   near    Minersvllle, 

Utah 198-194 

Mor  Beaver,  Utah 189-190 

near  ICtnersville,  Utah 324 

Beaver  River  basin,  gaging-Btatlon  records 

in 189-197,324 

BeoUey,  Oreg.,  Home  Creek  near 317-318 

Berlin,  Nev.,  Reese  River  near 2S7-3S0 

Big  Cnsek  near  Austin,  Nev 250-262 

Big  Pine,  Calif.,  Owens  River  near 210-212 

Big  Warm  Spring  near  Dnckwater,  Nev 203 

Black  EnoU  Spring  near  Sigurd,  Utah 322 

Biaokxmith  Fork  at  and  near  Utah  Power  & 
Light  Co.'s  plant,  near  Hvnun, 

Utah 39-43 

Blue  Spring  at  Blue  Spring  Fish  Hatchery, 

Utah 321 

Booby  Hole  Creek  near  BnrrviUe,  Utah 321 

Brides  Greek  near  Diamond,  Oreg 309-310 


Page. 

Brooklyn  canal  near  Elsinore,  Utah 159-161 

Brown  ditch  near  Redmond,  Utah 322 

Boena  Vista  canal  near  Narrows,  Oreg 314-315 

Boms,  Oreg.,  Silvles  River  near 300-300 

C. 

Calitomia,  cooperation  by 16 

Canal  A  near  Delta,  Utah 186-188 

Canal  B  near  Delta,  Utah 322 

Canal  B  5  near  Woodrov»,  Utah 322 

Canal  B  6  near  Sugarville,  Utah 322 

Canal  B  9  near  Sugsrville,  Utah 323 

CanalCneer  Delta,  Utah 323 

Carlln,  Nev.,  Haggle  Creek  at 254-255 

Carson  River  near  Empire,  Nev 228-229 

near  Fort  ChorchlU,  Nev 230-231 

East  Fork  of,  near  UarkleeviUe,  Calif- .  227-228 

West  Fork  of,  at  Woodfords,  Calif 234-235 

Carson  River  basin,  gaging-dtation  records 

in 227-236 

Cathnr  Valley  drainage  basin,  gaging-station 

reoordsin 317-318,32 

Cedar  aty,  Utah,  Coal  Creek  near 196-197 

Centerfleld,  Utah,  Fayette  canal  new. 173-175 

caiewaucan  River  at  dam  site  near  Paisljy, 

Oreg 270-281 

at  Hotchkiss  Ford,  near  Paisley,  Oreg . .  286-287 

atNarrows,near  Paisley,  Oreg. 283-285 

near  Paisley,  Oreg. 281-283 

Oiicken  Creek  near  Ifllls,  Utah 322 

CirclevtUe,  Utah,  Dalton  oenal  at 122-123 

Fox  canal  near 117-118 

Okl  Klngst(Hi  canal  near 120-122 

Sevier  River  near 76-78 

ClrcIevUle  canal  near  ardeville,  Utah 118-120 

Clark,  Nev. ,  Tnickee  River  at 270-271 

Oear  Creek  at  Sevier,  Utah 140-142 

Oevdand  Creek  near  Osceola,  Nev 199-201 

Coal  Creek  near  Cedar  aty,  Utah 196-197 

Colevllle,  Caar,  West  Walker  River  near. .  224-225 

Collinston,  Utah,  Bear  River  near 96-27 

Hammond  (East  Bide)  eanalnear 47-49 

West  SMe  canal  near 46-47 

Conn  dltdi  near  Paisley,  Oreg 288-289 

Control,  definition  of 10 

Cooperation,  record  of 16-17 

Cottonwood  Creek  near  Harysvale,  Utah. 321 

Cove  canal  at  Sevier,  Utah 143-144 

Coyoto,  Utah,  East  Fork  of  Sevier  River  at 

and  near 127-129 

Otter  Creek  near 132-133,134-135 

Otter  Creek  reservoir  feeder  canal  near.  135-138 

Coyoto  canal  near  Coyoto,  Utah 131-132 

Cucamonga  Creek  near  Diamond,  Oreg 312-313 

Currant  Creek  near  Currant,  Nev 201-202 

Current  meters.  Price,  plate  showing 14 
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D. 

Page. 

Dolton  can&I  at  Clrcleville,  Utah 122-123 

Data,  accuracy  of 15 

explanation  of LVIS 

Deep  Creek  at  Adel,  Oreg 277-279 

Deeth,  Nov.,  Marys  River  near 245-248 

Starr  Creek  near 243-244 

Definition  of  terms JO 

Delta,  Utah,  canal  A  near 185-188 

Gunnison  Bend  reservoir  near 102-103 

Sevier  River  near 101-102 

Delta  and  Uel\-ille  reservoir  near  Delta,Utah.      100 

Deseret  canal  near  Delta,  Utah 324 

Deseret  High  Line  canal  near  Delta,  Utah.  323-324 

DevilsSIide,  Utah,  Wet)er  River  at 50-52 

Diamond,  Oreg.,  Bridge  Creek  near 309-310 

Cucamonga  Creek  near 312-313 

Donner  und  Blitien  River  near 303-305 

Keiger  Creek  near 310-312 

McCoy  Creek  near .... .' 313-314 

Mud  Creek  near 307-309 

Diamond  Fork  near  Thistle,  Utah «3-«5 

Dickinson,  W.  E.,  work  of 17 

Discharge,  table  for  converting,  into  theoreti- 
cal horsepower 12 

tables  for  converting,  mto  mn-off 1 1-  K 

Donner  und  Bbtien  River  near  Diamond, 

Oreg 303-305 

near  Narrows,  Oreg 305-306 

near  Voltage,  Oreg 306-307 

Dover  canal  near  Gunnison,  Utah 175-177 

Drain  ditch  near  Richfield,  Utah 322 

Drains  Nos.  1-5  near  Centerfleld,  Utah 322 

Duckwator,  Nev. ,  Big  Warm  Spring  near 203 

Duckwater  canni  near  Ductwater,  Nev 325 

DuckwaterCreeknearDuckwater,NeT.  203-205,325 

K. 

East  Bench  canal  near  Pangnitcb,  Utah 320 

East  Panguitcb  canal  near  Pangnitch,  Utah  109-111 
East  Side  ditch  near  Donner  und  Blitieu 

River. 326 

East  Walker  River  near  Mason,  Nev 219-220 

Elko,  Nev.,  South  Fork  of  Humboldt  River 

near 252-253 

Elsinore,  Utah,  Annabella  canal  at 163-165 

Brooklyn  canal  near 159-161 

Monroe  canal  near 155-157 

Richfleld  canal  near 161-163 

Elsinore  canal  near  Elsinore,  Utah 157-159 

Empire,  Nev.,  Carson  River  near 228-229 

Equivalents,  convenient 11-13 

Evanston.Wyo.,  Bear  River  near 18-20 

Explanation  of  data 13-15 

F. 

Fayette,  Utah.  Sevier  River  near 91-94 

Fayette  canal  near  Centerfleld,  Utah 173-175 

Foley  Slough  near  Bums,  Oreg 326 

Foilansbee,  Robert,  and  assistant.-!,  work  of.       17 

Forks,  Utah,  Provo  River  at 68-70 

South  Fork  of  Provo  River  at 70-71 

Fort  Churchill,  Nev.,  Carson  River  near. . .  230-231 

Fat  canal  near  Circleville,  Utah 1 17-1 18 

Friez  water-stage  recorder,  plate  showing 15 


O. 

Page. 

Gaging  station,  typical,  plate  showing 14 

Galena  Creek  near  Washoe,  Nev 325 

Goloonda,  Nov.,  Humboldt  River  near 237-3 

Gold  Run  Creek  near  Susanvllle,  CaUf 371-273 

Great  Salt  Lake,  gage  records  on v 17-18 

Great  Salt  Lake  basin,  gaging-station  records 

in 17-n 

Gunnison,  Utah,  Dovercsnalnear 175-177 

San  Pitch  River  near 177-178 

Sevier  River  near 89-90 

Gunnison  Bend  roservolrnear  Delta,  Utah.  103-103 
Gurley  printing  water-stage  recorder,  plate 

showing. IS 

n. 

Halleck,  Nev. ,  Lamoille  Creek  near 348-249 

North  Fork  of  Humboldt  River  near. .  250-251 
Hammond  (East  Side)  canal  near  CoUinston, 

Utah 47-49 

Harer,  Idaho,  Bear  River  at 20-23 

Harney  and  Malheur  lakes  basm,  gaging- 
station  txjcords  In 297-317,326 

Hatdi,  Utah,  Mammoth  Creek  near 73-73 

Sevier  River  at 74-75 

Hatch  Bench  canal  near  Hatch,  Utah l&viot 

Hauter  Spring  near  Park  City,  Utah 319 

Henshaw,  F.  F.,  and  assistants,  work  of 17 

QddenSprlngaboveSuIllvan'sraneh.Utah..      319 

Hobble  Creek  near  SpringTlUe,  Utah MI-68 

Home  Creek  near  Beckley,  Oreg 317-381 

Honey  Lake  basin,  gaging^tation  records 

In 371-275,325 

Horsepower,  equivalents  of 13 

theoretical ,  table  for  converting  discharge 

Into 13 

Hudson,  Nev.,  West  Walker  River  at 235-327 

Humboldt,  Nov.,  Hmnboldt-Lovelocks  Irri- 
gation, Lights  Power  Co.'s  out- 
let canal  near 263-264 

Humboldt-Lovelacks  Irrigation,  Light  & 
Power  Co.'s  feeder  canal  near 

MillCity,Nev 262-263 

Hnmboldt-Lovelocks  Irrigation,  Llg^t  & 
Power  Co.'s  feeder  oatlet  canal 

near  HimiboMt,  Nev 363-364 

Humboldt  River  at  Palisade,  Nev 335-337 

near  Golconda,  Nev 237-338 

near  Lovelocks,  Nev 241-243 

near  Oreana,  Nev. 339-241 

North  Fork  of,  at  Devils  Gate  near  Hal- 
leck, Nev 250-351 

South  Fork  of,  near  Elko,  Nev 352-353 

Humboldt  RlA-er  basin,  gaging-station  ree- 

oidsin 335-364,335 

Hughet  Spring  near  Harney  Lake,  Oreg 336 

Hyrum,  Utah,  Blacksmith  Fork  at  and  near 
Utah  Power  &  Light  Co.'s  plant 

near 39-43 

Hyrum  city  power  canal  near  Hyrum,  Utah..  44-45 

I. 

Iceland,  CaIif.,Tmekee  River  at 367-268 

Indian  Creek  at  AdamsvJle,  Utah 194-m 

Intermittent  Springs  near  Pahnunp,  Nev. .  306-307 
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J. 

Pag*. 

Jaoob,  C.  C,  and  aaststants,  work  of 17 

Janeavllle,  CalU.,  Ba.Tter  Creek  near. 274-27S 

Janesvllle  Creek  St  Janesvllle,CalU 325 

Johnson  Spring  near  Harney  Lake,  Oreg 326 

Tones-Innis-ZX  ditch  near  Pabley,  Oreg. . .  283-206 

Jordan  River  near  Lehl,  Utah £3-65,319 

Jordan  River  basin,  gaging-statlon  records  in.  63-71 
loneph,   Utah,    Uonroe-South   Bend    canal 

near...i 1M-14S 

Sevier  Valley  canal  near 148-148 

Wells  canal  near 163-166 

Joseph  canal  near  Joseph,  Utah 161-153 

Juab,  Utah,  Sevier  bridge  reservoir  near 94-85 

Sevier  River  near 96-97 

Jonotion,  Utah,  Mitchell  Slou^  canal  near.  124-126 

Sevier  River  near 80-82 

ImtetiaBHlddlecanalDearJnnotiOD.Utah.  ua-127 

E. 

Keams  ditch  near  Ommison,  Utah 322 

Keiger  Creek  near  Diamond,  Oreg 310-313 

Kingston,  Utah,  East  Fork  of  Sevier  Kiver 

near 130-131 

Sevier  River  near 78-79 

Kingston  canal  at  Kingston,  Utah 139-140 

L. 

Lake  Shore,  Utah,  Spanish  Fork  at 62-63 

Lake  Tahoe  at  Tahoe,  Calit 2S4-265 

Lamoille  Creek  near  Halleck,  Nev 248-249 

near  Lamoille,  Nov 346-248 

Lassen  Creek  near  Snsanvllle,  Calif 373 

Lateral  B  e  E  near  Sugarvllle,  Utah 333 

Law«n,  Oreg.,  East  Fork  of  Sllvles  River 

near 303-303 

West  Fork  of  aivles  River  near 301-302 

Leamington,  Utah,  Mclntyre  canal  near . .  182-184 

Sevier  River  Land  &  Water  Co/s  canal 

near 180-1S2 

Leamington  canal  near  Leamington,  Utah.  184-186 

L«es  Creek  near  Pahmmp,  Nev 305-306 

Leevlnlng  Oredc  near  Mono  Lake,  CaUf 318 

Lehl,  Utah,  Jordan  River  near 63-56 

Lehman  Creek  near  Baker,  Nev 324 

Little  Warm  Spring  near  Dnckwater,  Nev...     326 
Logao,  Utah,  Utah  Power  &  Light  Co.'«  tail- 

racenear 33-35 

Logan,  Hyde  Park  A  Smithflekl  canal  near 

Logan,  Utah 36-36 

Logan  Northern  canal  near  Logan,  Utah 37-38 

Logan  River  above  State  dam,  near  Logan, 

Utah 39-31,319 

bekiw    Logan    Northern    canal,    near 

Logan,  Utah 32-33,319 

LonePine,CaUr,  Owens  Lake  near 214 

Owens  River  near 313-313 

Longcanalnear  Panguitcb,  Utah 108-lOS 

Lovelocks,  Nov.,  Hnmboldt  River  near...  341-343 
Lynndyl,  Utah,  Sevier  River  near 98-100 

M. 

MoCoy  Creek  near  Diamond,  Oreg 313-314 

McEwen  canal  near  Panguitcb,  Utah 114-116 

McOlaahan,  H.  D.,  and  assistants,  work  of...       17 
Mclntyre  canal  near  Leamington,  Utah....  183-184 


FagB. 

Maggie  Creek  at  CarUn,  Nev 264-366 

Malheur  and  Harney  lakes  basin,  gaglng- 

statlon  records  in 207-317,826 

Malheur  Lake  outlet  at  Narrows,  Oreg 387 

Mammoth   Creek   near    Blue   Spring   Fish 

Hatchery,  Utah 330 

near  Hatch,  Utah J3-73 

South  Fork  of,  near  Bine  Spring  Fish 

Hatchery,  Utah 830 

MarkleevUle,  CaUt,  East  Fork  of  Canon 

Rivernear 337-238 

Markleeville  Creek  at  and  near  MarUaevUle, 

CoUf 33S-3S3 

Marys  River  near  Deeth,  Nev 346-316 

Marysvale,  Utah,  Piute  leaervoli;  near 82-83 

Sevier  River  below  Piute  dam  near 83-84 

Mason,  Nev.,  East  Walker  Rivernear 319-330 

Walker  River  at 330-333 

Measurements,  explanation  of. 13-U 

Measures,  English,  metric  equlvalantB  of 18 

lOdland  canal  near  Delta,  Utah < 838 

Mill  City,  Nov.,  Hnmboldt.Lov«loeks  Ini- 

gation.    Light    &    Power  Co.'s 

feeder  canal  near 263-388 

Mills,  Utah,  Sevier  River  near 97-98 

Wellington  canal  near 178-180 

Miner's  inch,  equivalents  of 13-13 

Mlnersvllle,  Utah,  Beaver  Rivernear 183-194 

Mlacellaneoas  discbarge  measurements 319-336 

Mitchell  Slough  oanal  near  Junction,  Utah.  134-136 

MonoLake,  Calif.,  Leevinlng  Creek  near 218 

Mono  Lake  near  Mono  Lake,  Calif SIS 

Monroe  canal  near  Elslnore,  Utah 16S-U7 

Monroe-Soath    Bend    canal   near    Joseph, 

Utah 144-148 

Mud  Creek  near  Diamond,  Oreg 307-309 

Mud  Lake  outlet  near  Narrows,  Oreg 297-298 

N. 

Narrows,  Oreg.,  Bnena  Vista  canal  near. ..  314-316 

Donner  und  BUtten  Rivernear 306-306 

Malheur  Lake  outlet  at 297 

Mod  Lake  outlet  near 297-398 

Nevada,  cooperation  by 18 

minor  basins  in,  gaging^tatton  reoorda 

in 197-207,834-325 

O. 

Oakley,  Utah,  Weber  River  near 49-80 

Oasis,  Utah,  Sevier  River  at 108-106 

Ogden  River,  Middle  Fork  of,  near  Hnnts- 

vUle,Utah 319 

North  Fork  of,  near  Huntsvilie,  Utah. . .     319 

South  Fork  of, near  HuntsvUle,  Utah...      319 

Old  Houston  canal  near  Ponguitch,  Utah..  115-116 

Old  Kingston  canal  near  ClrclevUle,  Utah.  130-133 

OO  Sprlngsnear  Homey  Lake, Oreg. 336 

Oreona,  Nev.,  Humboldt  Rivernear 239-3(1 

Oregon,  cooperation  by 16 

Osceobi,  Nov.,  Cleveland  Creek  near 199-301 

Otter  Creek  near  Coyoto,  Utah....  133-133,134-136 
Otter   Creek   reeervolr  feeder  canal   near 

Coyoto,  Utah 135-138,321 

Otter  Creek  reservoir  seepage  ditch  east  of 

Kingston,  Utah 331 

Owens  Lake  near  Lone  Pine,  Calif 214 
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Page. 
Owens  Lake  basin,  gaging-stati(mreoorcUin  209-217 

Owens  River  near  Big  Pine,  Calif 210-2U 

near  Lone  Pine,  Cam 212-213 

near  Bound  VaUey,  Calif 2a»-2I0 

P. 

Fahrump.Ner.,  Lees  Creek  near 205-206 

Intermittent  Si;>ring8  near 205-207 

Paisley,  Oreg.,  Bagley  ditch  at 291-293 

Chewaucan  River  at  or  near 279-287 

Conn  ditch  near 28S-289 

Jones-Innis-ZX  ditch  near 293-295 

Smalls  Creek  at 290-291 

Palisade,  Nev.,  Humboldt  River  at 235-237 

Fanguitch,  Utah,  barton  and  L«  Psvra  canal 

near 113-114 

East  Pangoitch  canal  near 109-Ul 

Long  canal  near lOS-109 

UcEwen  canal  near 1I4-US 

Old  Houston  canal  near 115-II( 

Sevier  River  near 75-78 

State  canal  near 106-107 

Panguitch     Creek     above     canals,     near 

Panguitch,  Utah 111-112 

near  Panguitch  Lake  dam 321 

Panguitch    Lake   feeder   oanal  near   Bhie 

Springs,Utah S21 

Payson,  Utah,  Peteetneet  Creek  near 57^^ 

Peteetneet  Creek  near  Paymn,  Utah. 67-58 

Pine  Creek  near  Palisade,  Nev 325 

Pine  Creek  near  Round  Valley,  Calif 216-217 

Plate  reservoir  near  Uarysvale,  Utah 83-83 

PlainCity,  Utah,  Weber  River  near Sa-S3 

Poison  Slouch  near  Bums,  Oreg S2t 

Porter,E.  A.,  and  assistants,  work  of 17 

Pre^on,  Idaho,  Bear  River  near 34-2t 

Preston  Springs  near  Preston,  Nev 325 

Price  current  meters,  plate  showing 14 

Provo  River  at  Forks,  Utah 68-70 

South  Fork  of,  at  Forks,  Utah 70-71 

Pyramid   and    Wlnnemuoca   lakea   basin, 

gaging-station  records  in...  964-271, 32r< 

R. 

Redmond,  Utah,  State  canal  near 150-151 

West  View  canal  at .*......  171-172 

Reese  River  near  Berlin,  Nev 257-260 

Reno,  Nev.,  Truckee  River  at 268-270 

Bichfleld,  Utah,  Sevier  River  near 86-87 

Sevier  Valley  canal  near 148-149 

Vermilion  canal  near 165-167 

Bichfleld  canal  near  E  Isinore,  Utah 161-163 

Riley,  Oreg.,  Silver  Creek  above 316-317 

Roaring  Springs  in  Catlow  Valley,  Oreg 326 

Rock  Creek  near  Battle  Uountaln,  Nev  256-257, 325 

Rock  Creek  near  Round  Valley,  Calif 214-216 

Rockyford  canal  near  Vermilion,  Utah. ...  167-169 
Bound  Valley,  Calif.,  Owens  River  near. .  209-210 

Pine  Creek  near 216-217 

Rock  Creek  near 214-216 

Runoff  (depth  in  inches),  definition  of 10 

tables  for  converting  discbarge  into 11-12 

8. 

Sallna  Creek  at  Salina,  Utah 170 

Balina  Irrigation  Co.'s  canal  near  Salina, 

Utah 322 


Pace. 

Salton  Sea  near  Salton,  Calif 207-208 

San  Pitch  Ri\-or  near  Ounnison,  Utah 177-178 

Bantaquln,  Utah,  Summit  Creek  near 5S-57 

Schure,  Nev.,  Walker  Rivw  at 221-223 

Bocond-fnot,  dennilionof 10 

eqm\-alents  of U-13 

Second-foot  per  square  mile,  definition  of 10 

Secret  Creek  southeast  of  Halleck,  Nev 32S 

Sevier,  Utah,  Clear  Creek  at 140-141 

Cove  canal  at 142-144 

Sevier  brid  ge  reservoir  near  Juab,  Utah M-45 

Sevier  Lake  basin,  gaging.8tation  records 

In 72-188,330-324 

Serter  River  at  Clark's  bridge,  near  Fayette, 

Utah 91-92 

at  Hatch,  Utah 74-75 

at  McArtie's  ford,  near  Fayette,  Utah «2-«4 

at  Oasis,  UUh ,«S^1I>5 

at  Sevier,  Utah 85-86 

below  old  Houston  canal,  near  Panguitch, 

Utah 75-76 

below Piutcdam, near Harysvale, Utah..  83-84 

near  Circlcrille,  Utah 76-78 

near  Delta,  Utah... 101-102 

near  Elsinore,  Utah 330 

near  Gunnison,  Utah 89-90 

near  Juab,  Utah 93-97 

near  Junction,  Utah 80-82 

near  Kingston,  Utah 78-79 

near  Lynndyl,  Utah 98-MO 

near  UiUs,  Utah 97-«S 

near  MilU,  Utah 330 

near  Panguitch,  Utah 330 

near  Richfield,  Utah. 88-87 

near  Sigurd,  Utah 330 

near  Vermilion,  Utah 87-88 

East  Fork  of,  above  Otter  Creek,  near 

Coyoto,Utah 128-129 

atCoyoto,Utah 127-128 

near  Coyoto,  Utah 321 

near  Kingston,  Utah 130-131 

Bevler  River  Land  &  Water  Co.'s  canal  near 

I^amington,  Utah 180-181 

Sevier  Valley  canal  at  Elsinore,  Utah 321 

near  Joseph,  Utah 146-148 

near  Richfield,  Utah 148-149 

Silver  Creek  above  Riley,  Oreg 316.^17 

near  Harney  Lalce,  Oreg 326 

near  Silver  Lake,  Oreg 295-396 

Silvies  River  near  Bums,  Oreg 300-301,.ia6 

near  SUvics,  Oreg 29»-3ao 

East  Fork  of,  near  Lawen,  Oreg 302-303 

West  Fork  of,  near  Lawen,  Oreg 301-303 

Sixemore  Springs  near  Harney  Lake,  Oreg . . .      336 

Smalls  Creek  at  Paisley,  Oreg 290-291 

Snake  Creek  near  Baker,  Nev 197-198 

Snyder's  Spring  near  Park  City,  Utah 319 

Soda  Creek  near  Soda  Springs,  Idaho 28-39 

Soda  Springs  Power  canal  at  Soda  Springs, 

Idaho 319 

Spanish  Fork  at  Lake  Shore,  Utah 63-63 

at  Thi-itie,  Utah 58-60 

near  Spanish  Fork,  Utah 60-63 

Spanish  Fork,  Utah,  U.  S.  Reclamation  Serv. 

ice  power  canal  near 65-68 

Spragne  canal  at  Mason,  Nev 3SS 

Springville,  Utah,  Hobble  Creek  near 66-88 

Stage-discharge  relatiou,  definition  of U 
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Starr  Creek  near  Deeth,  Nev 24a-244 

State  canal  near  Aurora,  Utah 321 

near  ranguitch,  Utah 106-107 

near  Redmond,  Utah. 150-151,322 

near  Salina,  Utah 321 

Stevens  continuous  water-stage  recorder,  plate 

showing 13 

Sununit  Creek  near  Santaquin,  Utah 55-57 

Susanvillc,  Calif.,  Gold  Run  Creek  near 271-272 

Lassen  Creek  near 273 

T. 

Tahoe,  Calif.,  Truckee  River  at 2«S6-2«7 

Terms,  definitions  of. 10 

Tbaynes  Canyon  near  I'ark  City,  Utah 319 

Thistle,  Utah,  Diamond  Fork  near C3-65 

Spanish  Fork  at 58-60 

Tognoni's  canal  near  Duckwater,  Nev 325 

Truckee  River  at  Clark,  Nev 270-271 

at  Iceland,  Calif 267-268 

at  Reno,  Nev 268-270 

at  Tahoe,  Calif 265-287 

Tule  Swamp,  overflow  from,  near  Duck- 
water,  Nev 325 

Twentymlle  Creek  near  Warner  Lake,  Oreg.  276-277 

U. 

U.  S.  Forest  Service,  cooperation  by 16 

tJ.  S.  Office  of  Indian  A  flairs,  cooperation  by.       16 

U.  S.  Reclamation  Service,  cooperation  by 16 

U.  3.  Reclamation  Service  power  canal  near 

Spani.*  Fork,  Utah 65-66 

U.S.  Weather  B  ureau,  cooperation  by 16 

Utah,  cooperation  by 16 

Utah  Power  &  Light  Co.'s  tailrace  near 

Logan,  Utah 33-36 

V. 

Vaeter  canal  near  Panguitch,  Utah 321 

Velocity  in  feet  per  second,  table  for  convert- 
ing, into  velocity  in  miles  per  hour       12 


Page. 

Vermilion,  Utah,  Rockyford  canal  near 167-160 

Sevier  Ri  vfcr  near 87-89 

Vermilion  canal  near  Richf  cM,  I'lah 165-167 

Voltage,  Oreg.,  Donncr  und  Blitzen  River 

near 306-307 

W. 

AValker  Lake  basin,  gaging-statlon  records 

in 219-227,325 

Walker  River  at  Mason,  Nev 220-222 

at  Schun,  Nev 222-223 

Warm   Springs  near  Donner  und   niilien 

River,  Oreg 3* 

Warner    Lake,    Oreg.,    Twentyniilo    Crock 

near 276-277 

Warner  Lakes  basin,  gaging-slation  records 

in". 276-279 

Water  power,  formula  for  quick  calculation  of.       13 

Water-stage  recorders,  plate  showing 15 

Weber  River  at  Devils  Sliilc,  Utah 50-52 

near  Oakley,  Utah 49-50 

near  I'lainCily,  Utah 52-53 

Wellington  canal  near  Mills,  Utah 178-180 

P'ast  Branch  of,  near  Mills,  Utah 322 

Wells  canal  near  Joseph,  Utah 133-155 

West  Side  canal  near  Collinston,  I'tah 46-47 

West  View  canal  at  Redmond,  Utah 171-172 

West  Walker  River  at  Hudson,  Nev 225-227 

near  Coleviilo,  Calif 224-225 

White  River  near  Preston,  Nev 325 

Whiting  Slough  near  Bums,  Oreg 326 

Wlnnemucca    and    Pyramid    lakes    basm, 

gaging-station  records  in. . .  2frl-271,325 
Woodfords,  Calif.,  West  Fork  ol  Carson  River 

at 234-235 

Work,  authorization  and  scope  of. 9-10 

division  of. 17 

Wyoming,  cooperation  by 16 

Z. 

Zero  flow,  point  of,  definition  of 10 
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PART  X.  THE  GREAT  BASIN 


Digitized  by  VjOOQ  IC 


Digitized  by 


Google 


STREAM-GAGING    STATIONS    AND    PUBLICATIONS 
RELATING  TO  WATER  RESOURCES. 


nmaoDTTCJTiON. 

Investigation  of  water  resources  by  the  United  States  Geological 
Survey  has  consisted  in  lai^ge  part  of  measurements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  underground  waters,  and 
quality  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  professional  papas,  monographs,  and 
annual  reports. 

The  results  of  stream-flow  measurements  are  now  published 
aoDBually  in  12  parts,  each  part  covering  an  area  whose  boundaries 
coincide  with  natural  drainage  features  as  indicated  below. 

Part  I.  North  Atlantic  slope  basins. 

II.  South  Atlantic  and  eastern  Gulf  of  Mexico  basins. 
III.  Ohio  River  basin. 
rV.  St.  Lawrence  Rtver  basin, 
v.  Upper  Mississippi  River  and  Hudson  Bay  basins. 
VI.  Missouri  River  basin. 
VII.  Lower  Mississippi  River  baain. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Ck>lorado  River  basin. 
X.  Great  Baain. 

XI.  Pacific  slope  basins  in  California. 
XII.  North  Pacific  slope  basins,  in  three  volumes: 

A.  Pacific  slope  basins  in  Washington  and  upper  Columbia  River 

basin. 

B.  Snake  River  basin. 

C.  Lower  Coliimbia  River  basin  and  Pacific  slope  basins  in  Ch«gon. 

HOW  GK>VXBNHENT  BBPOBTS  MAT  BE  OBTAINED  OB.  CONSITLTES. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containijog  data  in  regard  to  the  water  resoiuxes 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below. 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geol(^cal  Survey,  Washington,  I>.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office.  Washington, 
D.  C,  who  will  furnish  lists  giving  prices. 
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SUfiFACE  WATEB  STTFFL.Y,  1916,  FABT  X. 


3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  t^  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  o£5ces 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boeton,  Sian.,  2500  CiiBtomhoase. 

AJbany,  X.  Y.,  Room  704,  Joiinud  Building. 

Atlanta,  Ga.,  Poet  Office  Building. 

Sfadiflon,  Wis.,  care  of  Railroad  CommiaBion  of  Wiaconaiii. 

Boise,  Idaho,  615  Idaho  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Topeka,  Kans.,  25  Federal  Building. 

Austin,  Tex.,  Capitol  Building. 

Denver,  Colo.,  403  New  Poet  Office  Building. 

Tucson,  Ariz.,  University  of  Arizona. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

Portland,  Oreg.,  606  Post  Office  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Loe  Angeles,  Cal.,  619  Federal  Building. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geolc^cal  Survey's  publications  may  be  obtained  by 
applying  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

STBEAK-FLOW  BSPOBTS. 

Stream-flow  records  have  been  obtained  at  more  than  4,100  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

Slream-Jlow  data  in  reporU  of  the  United  Statet  Geological  Survey. 
|A=Aiiiinal  Report;  B^^BuUotin;  W^Water-Supply  Paper.) 


Beport. 

Character  of  data. 

Yen. 

lOth  A  Dt  2  . 

Descriptire  information  only          .  .    ....................  . 

lltb  A,pt.2 

HoQtbly  discbargo  and  descriptive  InformatioiL. 

1884  to  Sept., 

1880. 
I8S4toJai>B30L 

18B1. 
1884  to  Dec  31. 

12tb  A,  pt.  2 

da 

13th  A,  pt.  3 



14UiA,pt.2 

1882. 
1888  to  Dec  31. 

BI31 

Deiicriptions,  measurements,  gage  heights,  and  rating? 

Descriptive  information  only 

18B3. 
1818  and  I8M. 

16thA.Dt.3 

Bl« 

Descriptions,  measurements',  gage  heights,  ratings,  and  montbly 
disdiarge  (also  many  data  covering  earlier  years). 

Gage  heights  (also  gage  heights  for  earlier  yeairs) 

Descriptions,  measurements,  ratings,  and  monthly  discharge 
(also  similar  data  for  .some  earlier  years). 

J>escriptloas,  measurements,  and  gage  hekhts,  eastern  United 
States,  eastern  Mississippi  Biver,  and  Missouri  River  above 
Junction  with  Kansas. 

Descriptions,  measurements,  and  gage  helghu,  wajitem  Missis- 
sippi River  helow  junction  of  Missouri  and  Platte,  and 
western  United  States. 

Descriptions,  measuremenU,  ratings,  and  monthly  discbarge 
(also  some  l(mg-time  reoords). 

Measurements, '  ratings,  and  gage  heights,  eastern  United 
States,  eastern  Minbsippi  River,  and  Missouri  River. 

Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 
western  United  States. 

1885. 

W  11 

1888. 

I8th  A,  pt.  4 

1895  and  1888. 

wis. 

1887. 

W16, 

1887. 

IMb  A,  pt.  4 

18B7. 

W27. 

18B8. 

W28l 

1888. 
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STBBAM-GAGING  STATIONS  AND  PUBLICATIONS. 

Strtamrflow  data  in  report*  of  the  United  State*  Geological  Sun>«y— Continued. 
[A-Annual  Report;  B-Bulletln;  W-Water4upply  Paper.) 


Depart. 

Character  of  data. 

Year. 

20th  A,pt.4 

Monthly  discharge  ( 
Descriptions,  measu 
Monthly  discharge. 
Descriptions,  measu 
Monthly  discharge. 
DescripUons,  measu 
MontUfy  discharge. 
Compietedata 

also  for  r 
rements, 

"fliy  flnr'lPT  ypnrs) 

1886 

W3Sto39. 

1880. 

21st  A,  pt.  4 

188S. 

W47to62. 

rements, 

lino. 

2aaA,pt.4 

1900. 

W65,'& 

rements, 

ga«e  helots,  and  ratings 

1901. 

wS.v.... I.:..!. :..... 

1901. 

W82to8S 

1902. 

WB7toI00 

.....do 

190S. 

W  124  to  135 

do 

1904. 

W  165  to  178 

...do 

1905. 

W  Ml  to  214 

do 

1906. 

W  241  to  252 

do 

1907-8. 

W281  to  272 

do 

1909. 

W  281  to  292 

....do 

1910. 

W301to312 

do 

1911. 

W  321  to332. 

do 

1912. 

"W  351  to3A2 

do 

1913. 

W381  to  394 

do 

1914. 

'W401  to  414 

do 

1915. 

W431to444 

do 

1916. 

Note.— No  data  regarding  stream  Oow  are  given  in  the  15th  and  17th  annual  reports. 

The  records  at  most  of  the  stations  discussed  in  these  reports  extend 
over  a  series  of  years,  and  miscellaneoiis  measnrements  at  many 
points  other  than  r^ular  gaging  stations  have  been  made  each  year. 
An  index  of  the  reports  containing  records  obtained  prior  to  1904 
has  been  published  in  Water-Supply  Paper  119. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1916.  The  data  for  any  particular  station  will  in  general  be  found 
in  the  reports  covering  the  years  during  which  the  station  was  main- 
tained. For  example,  data  for  Machias  River  at  Whitneyville, 
Maine,  1903  to  1916,  are  published  in  Water-Supply  Papers  97,  124, 
165,  201,  241,  261,  281,  301,  321,  351,  381,  401,  and  431,  which  con- 
tain records  for  the  New  England  streams  from  1903  to  1916.' 
Results  of  Duscellaneous  measurranents  are  published  by  drainage 
basins. 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined  by 
measuring  or  estimating  its  drainage  area — that  is,  the  headwater 
stream  having  the  largest  drainage  area  is  considered  the  continua- 
tion of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in  order 
from  source  to  mouth  follow,  the  streams  in  each  tributary  basin 
being  listed  before  those  of  the  next  basin  below. 

In  exception  to  this  rule  the  records  for  Mississippi  River  are 
given  in  four  parts,  as  indicated  on  page  m,  and  the  records  for  large 
lakes  are  taken  up  in  order  of  streams  around  the  rim  of  the  lake. 

94927'*— 19— WSP  440 22 
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Past  X.  THE  GREAT  BASIN. 
PBXVOIPAZ.  xavisiON& 

The  Great  Basin  is  made  up  of  a  number  of  minor  basins  whose 
streams  do  not  disehai^  into  the  ocean.  The  largest  of  these  minor 
basins  are  the  depressons  that  hold  Great  Salt  Lake,  Serier  Lake, 
Humboldt  Sink,  Truckee,  Walker,  Carson,  and  Owens  rivers,  and 
Honey,  Mono,  Malheur,  Harney,  Warner,  Abert,  Summer,  and 
Silver  lakes.  The  streams  of  this  section  drain  wholly  or  in  part  the 
States  of  California,  Idaho,  Nevada,  Or^on,  Utah,  and  Wyoming. 

In  addition  to  the  list  of  gaging  stations  and  the  annotated  list  of 
publications  relating  specifically  to  the  section,  these  pages  contain  a 
similar  list  of  reports  that  are  of  general  interest  in  many  sections  and 
cover  a  wide  range  of  hydrologic  subjects,  and  also  brief  references  to . 
reports  pubUehed  by  State  and  other  (xrganizations  (see  p.  xxiv). 

aAaiNo  STATioirs. 

Non.— Dash  after  a  data  indicates  that  station  was  beioc  maintaintd  Sept«mliar  30,  1916.    Period 
after  a  date  indirates  disoontinnance. 

ORKXT  BAVt  LAU  BiLSIN. 

Great  Salt  Lake  at  Saltair,  Utah,  1904;  1912- 
Great  Salt  Lake  at  Midiake,  Utah,  1912- 
Great  Salt  Lake  at  Garfield  Beach  gage,  Utah,  1875-1899. 
Bear  River  near  Evanston,  Wyo.,  1913- 
Bear  River  near  Harer,  Idaho,  1913-1916. 
Bear  River  at  Dingle,  Idaho,  1903-1914. 
Bear  River  at  Soda  Springs,  Idaho,  1896. 
Bear  River  at  Alexander,  Idaho,  1911-1916. 
Bear  River  near  Preeton,  Idaho,  188^ 
Bear  River  near  Collinston,  Utah,  1889- 

Bear  (Mud)  Lake  inlet  canal  neal*  Dingle,  Idaho,  1911-1913. 
Bear  Lake  at  Fiahaven,  Idaho,  1903-1906. 
Georgetown  Creek  near  Georgetown,  Idaho,  1911-1914. 
Soda  Creek  near  Soda  Springs,  Idaho,  1913- 
Cub  Creek  near  Franklin,  Idaho,  1900-1901. 
Logan  River  above  State  dam,  near  Logan,  Utah,  1913- 
Logan  River  near  Logan,  Utah,  1896-1912. 
Logan  River  below  State  dam,  near  Logan,  Utah,  1913-14. 
Logan  River  below  Logan  Northern  canal,  near  Logan,  Utah,  1916- 
Utah  Power  &  Light  Co.'s  tailrace  near  Logan,  Utah,  1913- 
Logan,  Hyde  Park,  and  Smithfield  canal  near  Logan,  Utah,  1904-1907; 

1909- 
Logan  Northern  canal  near  Logan,  Utah,  1913-1916. 
Blacksmith  Fork  above  Utah  Power  &  Light  Co. 'a  dam,  near  Hyrum, 

Utah,  1900-1902;  1913- 
Blacksmith  Fork  at  Utah  Power  &  lig^t  Co. 'a  plant,  near  Hyrum, 
Utah,  1914- 
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Great  Salt  Lake— Continned. 

Bear  River  tributariea — Continiied. 
Logan  River — Continued. 

Blackamith  Fwk  below  Utah  Power  A  Li^t  Co.'*  piant,  near  Hymm, 
Utah,  1904-1910;  1914- 
Hynun  city  power  canal  (Blackamith  Fork  power-idant  race)  near 
Hyrum,  Utah,  1904-1910;  1914- 
West  Side  canal  near  Collinston,  Utah,  1912- 
Hammond  (East  Side)  canal  near  Collinston,  Utah,  1912- 
Little  tialad  River  near  Malad,  Idaho,  1911-1913. 
Box  Elder  Creek  at  Brigham,  Utah,  1909-1912. 
Weber  River  near  Oakley,  Utah,  1904- 
Weber  River  at  Devils  Slide  (Croydon),  Utah,  1905- 
Weber  River  near  Uinta,  Utah,  1889-1903. 
Weber  River  near  Plain  City,  Utah,  1903- 
Chalk  Creek  at  Coalville,  Utah,  1904-6. 
Lost  Creek  near  Croydon,  Utah,  1905. 

Ogden  River  at  npper  end  of  canyon,  near  Ogden,  Utah,  1895-€. 
Ogden  River  at  Utah  Light  &  Railway  Co.'s  dam,  near  Ogden,  Utah,  1904- 

1912. 
Ogden  River  at  powder  mill,  near  Ogden,  Utah,  1889-90;  1897-1899. 
Mill  Creek  near  Bountiful,  Utah,  1913-14. 
Jordan  River  near  Lehi,  Utah,  1904;  1913- 

Utah  Lake  near  Spanish  Fork,  Utah,  1889-1896. 
Utah  Lake  at  Geneva,  near  outlet,  Utah,  1896-1900. 
Summit  Creek  near  Santaquin,  Utah,  1905;  1910- 
Peteetneet  Creek  near  Payson,  Utah,  1910- 
Spanish  Fork  at  Thistle,  Utah,  1907- 

Spanish  Fork  near  Spanish  Fork  (Mapleton),  Utah,  1900-1901;  1903- 
Spanish  Fork  at  Lake  Shore,  Utah,  1903-1907;  1909- 
Diamond  Fork  near  Thistle,  Utah,  1907- 

United  States  Reclamation  Service  power  canal  near  Spanish  Fork, 
Utah,  1909- 
Hobble  Creek  near  Springville,  Utah,  1904-1916. 
Maple  Creek  near  Springville,  Utah,  1910-1913. 
Provo  River  at  Forks,  Utah,  1911- 
Provo  River  above  Telluride  Power  Co.'s  dam,  near  Provo,  Utah,  1905- 

1911. 
Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  1889-1906. 
Provo  River  at  Denver  &  Rio  Grande  Railroad  bridge,  near  Provo,  Utah, 

1905. 
Provo  River  at  San  Pedro,  Los  Angeles  &  Salt  Lake  Railroad  bridge, 
near  Provo,  Utah,  1903-4. 
South  Fork  of  Provo  River  at  Forks,  Utah,  1911- 
American  Fork  above  South  Fork,  near  American  Fork,  Utah,  1912-1915. 
American  Fork  near  American  Fork,  Utah,  1900-1901;  1903-1905. 

South  Fork  of  American  Fork  near  American  Fork,  Utah,  1912-1915. 
Little  Cottonwood  Creek  near  Salt  Lake  City,  Utah,  1898-1913. 
Big  Cottonwood  Creek  near  Salt  Lake  aty,  Utah,  1898-1913. 
Mill  Creek  near  Salt  Lake  City,  Utah,  1898-1913. 
Parleys  Creek  near  Salt  Lake  aty,  Utah,  1898-1913. 

Emigration  Creek  near  Salt  Lake  City,  Utah,  1898-1913. 
City  Creek  near  Salt  Lake  City,  Utah,  1898-1913. 
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SBYIBB  lAKS  BASIN. 


Mammoth  Creek  (head  of  Sevier  River)  near  Hatch,  Utah,  1912;  1913-14;  191&- 

Sevier  River  at  Hatch,  Utah,  1911- 

Sevier  River  near  Panguitch,  Utah,  1914. 

Sevier  River  below  Old  Houston  canal  near  Pangmtch,  Utah,  1916. 

Sevier  River  near  Circleville,  Utah,  1912;  1914- 

Sevier  River  near  Kingston,  Utah,  1914- 

Sevier  River  near  Junction,  Utah,  1911;  1912-1916. 

Fiute  reservoir  near  Marysvale,  Utah,  1914- 

Sevier  River  below  Piute  dam,  near  Marysvale,  Utah,  1911;  1912- 

Sevier  River  at  Htts  ranch,  near  Marysvale,  Utah,  1906-1911. 

Sevier  River  at  Marysvale,  Utah,  1912-1914. 

Sevier  River  at  Sevier,  Utah,  1911- 

Sevier  River  near  Richfield,  Utah,  1916- 

Sevier  River  at  Josei^,  Utah,  1889. 

Sevier  River  near  Vermilion,  Utah,  1912;  1914- 

Sevier  River  near  Gunnison,  Utah,  1900- 

Sevier  River  at  Clarks  bridge,  near  Fayette,  Utah,  1914-1916. 

Sevier  River  at  McArtie's  Ford,  near  Fayette,  Utah,  1914;  1915. 

Sevier  Biidgereeervoiirnear  Juab,  1914- 

Sevier  River  near  Juab,  Utah,  1911- 

Sevier  River  near  Mills,  Utah,  1914- 

Sevier  River  at  Leamington,  Utah,  1889-1898;  1912-1914. 

Sevier  River  near  Lynndyl,  Utah,  1914- 

Delta  and  Melville  reservoir  near  Belta,  Utah,  1914- 

Sevier  River  near  Delta,  Utah,  1912;  1913- 

Gunnison  Bend  reservoir  near  Delta,  Utah,  1914- 

Sevier  River  at  Oasis,  Utah,  1913- 

Hatch  Bench  canal  near  Hatch,  Utah,  1914;  1916- 

Asay  Creek  near  Hatch,  Utah,  1912;  1913-14. 

State  canal  near  Panguitch,  Utah,  1913;  1914- 

Long  canal  near  Panguitch,  Utah,  1914- 

East  Panguitch  canal  near  Panguitch,  Utah,  1914- 

Panguitch  Creek  above  canals  near  Panguitch,  Utah,  1915- 

Barton  and  LeFcvre  canal  near  Panguitch,  Utah,  1915- 

McEwen  canal  near  Panguitch,  Utah,  1914- 

Old  Houston  canal  near  Panguitch,  Utah,  1915- 

Foi  canal  near  Circleville,  Utah,  1914- 

Circleville  canal  near  Circleville,  Utah,  1914- 

Old  Kingston  canal  near  Circleville,  Utah,  1914- 

Dalton  canal  at  Circleville,  Utah,  1914- 

Mitchell  Slough: 

Mitchell  Slough  canal  near  Junction,  Utah,  1914- 

Junction  Middle  canal  near  Junction,  Utah,  1916- 

Eaat  Fork  of  Sevier  River  at  Coyote,  Utah,  1914- 

East  Fork  of  Sevier  River  above  Otter  Creek,  near  Coyoto,  Utah,  1915-16. 

East  Fork  of  Sevier  River  near  Kingston,  Utah,  1912- 

East  Fork  of  Sevier  River  at  Junction,  Utah,  1913. 
Coyoto  canal  near  Coyoto,  Utah,  1916- 
Otter  Creek  above  reservoir,  near  Coyoto,  Utah,  1916- 
Otter  Creek  reservoir  near  Coyoto,  Utah,  1914. 
Otter  Creek  reservoir  canal  near  Coyoto,  Utah,  1914- 
Otter  Creek  near  Coyoto,  Utah,  1913- 
Kingston  canal  at  Kingston,  Utah,  1914- 
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Sevier  River  tributaries — Continued. 
Pine  Creek  at  Muysvale,  Utah,  1914. 
aear  Creek  at  Sevier,  Utah,  1912- 

Cove  canal  at  Sevier,  Utah,  1914- 
Monroe  South  Bend  canal  near  Joaeph,  Utah,  1914- 
Sevier  Valley  canal  near  Joeeph,  Utah,  1913- 
Sevier  Valley  canal  at  Elsinore,  Utah,  1913. 
Sevier  Valley  canal  near  Richfield,  Utah,  1912- 
State  canal  near  Vermilion,  Utah,  1913. 
State  canal  near  Aoiora,  Utah,  1913. 
State  canal  near  Salin«^  Utah,  1913. 
State  canal  near  Redmond,  Utah,  1913- 

Joeeph  canal  near  Joseph,  Utah,  1914- 
Wells  canal  near  Joseph,  Utah,  1914- 
Monroe  canal  near  Elsinore,  Utah,  1914- 
Elsinore  canal  near  Elsinore,  Utah,  1914- 
Brooklyn  canal  near  Elsinore,  Utah,  1914- 
Richfield  canal  near  Ebiniire,  Utah,  1914- 
Annabella  canal  at  Elsinore,  Utah,  1914- 
VermiUon  canal  near  Richfield,  Utah,  1914- 
Rockyford  canal  near  Vermilion,  Utah,  1914- 
Salina  Creek  at  Salina,  Utah,  1914- 
West  View  canal  at  Redownd,  Utah,  1914- 
Fayette  canal  near  Centerville,  Utah,  1914- 
Dover  canal  near  Gunnison,  Utah,  1914- 
San  Ktch  River  near  Gunnison,  Utah.  1900-1906;  1918- 

Manti  Creek  near  Manti,  Utah,  1900. 
Wellington  canal  near  Mills,  Utah,  1914- 

Sevier  River  Land  A  WaterCo.'scanal  near  Leamington,  Utah,  1914- 
Sevier  River  Land  &  Water  Co.'s  canal  above  Fool  Creek  reservoir,  near  Lynndyl, 
Utah,  1914. 

Sevier  River  Land  &  Water  Co.'e  by-pass  near  Lynndyl,  Utah,  1914. 
Sevier  River  Land  A  Water  Co. 'a  reservoir  No.  1  (Fool  Creek  reservoir)  near 

Lynndyl,  Utah,  1914. 
Mclntyre  canal  near  Leamington,  Utah,  1914- 
Leamington  canal  near  Leamington,  Utah,  1914- 
Deltaand  Mellville  canal  (Canal  A)  near  Delta,  Utah,  1912- 

Canal  B  at  intake,  near  Delta,  Utah,  1912. 
Lyman's  ditch  near  Delta,  Utah,  1912. 

Melville  West  Side  canal  near  Delta,  Utah,  1912. 

Canal  C  at  head  gate  near  Delta,  Utah,  1912. 
Melville  Main  canal  near  Delta,  1912. 
Midland  canal  near  Delta,  Utah,  1914. 
Abraham  canal  near  Delta,  Utah,  1913;  1914. 
Deseret  High-Line  canal  near  Delta,  Utah,  1913;  1914. 
Deaeret  canal  near  Delta,  Utah,  1913;  1914. 

Smith  canal  near  Delta,  Utah,  1914. 

STBEAirS   IN  PAVANT  VAU^BT. 

Chalk  Creek  near  FUlmore,  Utah,  1914. 
Pine  Creek  near  Fillmore,  Utah,  1914. 
Meadow  Creek  near  Meadow,  Utah,  1914. 
Com  Creek  near  Kanoeh,  Utah,  1914. 
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BBAVER   RIVER   BASIN. 


Beaver  River  near  Beaver,  Utah,  1906;  1914- 

Beaver  River  at  Adamsville,  Utah,  1913- 

Beaver  River  at  Rockyford  dam,  near  SGneisville,  Utah^  191d- 

Beaver  River  at  Minexaville,  Utab,  1909-1913. 

Beaver  River  at  Milfoid,  Utah,  1914. 

South  Creek  near  Beaver,  Utah,  1906. 

North  Fork  of  North  Creek  (head  of  North  Creek)  near  Beaver,  Utah,  1906. 
South  Fork  of  North  Creek  near  Beaver,  Utah,  1906. 

Indian  Creek  at  AdamsviQe,  near  Beaver,  Utah,  1906;  1914- 

Minersville  canal  at  Monersville,  Utah,  1906;  1914. 

Coal  Creek  near  Cedar  City,  Utah,  1915- 

MINOR  BJJUSa  IK  NBVADA. 

Thousand  Sj^ings  Creek  near  Tecoma,  Nov.,  1910-1913. 

Snake  Creek  near  Baker,  Nev.,  1913-15;  1916-17. 

Baker  Creek  near  Baker,  Nov.,  1913-1915. 

Cleveland  Creek  near  Osceola,  Nev.,  1914-1916v 

White  River  near  Preston,  Nev.,  1914. 

Currant  Creek  at  Ranger  Station  neac  Currant,  Nev.,  1913.' 

Currant  Creek  at  Cazier's  Ranch,  naar  Canant,  N«t.,  191S;  U14- 

Big  Warm  Spring  near  Buckwater,  Nev.,.  I915-M. 

Duckwater  Creek  near  Buckvater,  Nev.,  1915- 

Lees  Creek  near  Pahrump,  Nev.,  1916. 

Intermittent  Springs  near  Pahrump,  Nev.,  1916. 

Birch  Creek  near  Austin,  Nev.,  1913;  1914. 

BAVTOS  SINK  BASIK. 

Saltom  Sea  near  Salton,  Cal.,  1904— 

Alamo  River  near  Brawley,  Caf.,  1909-1912. 
New  River  near  Brawley,  Cal.,  1909-1911. 

OWEIfS  LAKE   BASnr. 

Ovens  River  near  Round  Valley,  Cal.,  1903- 
Owens  River  near  Big  Pine  [TinemahaJ,  Cal.,  1908- 
Owens  River  near  Lone  Pine,  Cal.,  1909- 
Owens  River  near  Citrus,  Cal.,  1903-1906. 
Owens  Lake  near  Lone  Pine  (Olaaeha),  Cal.,  190&* 

Rock  Creek  near  Round  Valley,  Cal.,  1903- 
Pine  Creek  near  Round  Valley,  Cal.,  190»- 

Owens  River  canal  near  Bishop,  Cal.,  1903-1906. 

McNally  canal  near  Bishop,  Cal.,  1903-1905. 

Farmers  canal  near  Bishop,  Cal.,  1903-1906. 

Bishop  Creek  near  Bishop,  Cal.,  1903-19U. 

Hillside  (North)  canal  nearBiediop,  Cal.,  1903-1906. 

Hillside  (Soutl^  canal  near  Bishop,  Cal.,  1903-1905. 

Powers  canal  near  Bishop,  CiJ.,  1903-1905. 

Bishop  Creek  canal  near  Bishop,  Cal.,  1903-1905. 

Collins  (Greorge)  canal  near  Bishop,  Cal.,  1903-1906^ 

Collins  (A.  O.)  canal  neat  Bi8hop>  Cal.,  1903-1906. 

Dell  canal  near  Bishop,  Cal.,  1903-1906. 

Big  Pine  and  Owens  River  canal  near  Bishop,  Cal.,  1903-1905. 
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Owens  Lake — Continaed. 

Rawaon  canal  near  Biahop,  Cal.,  19(0-1906. 
Sanger  canal  near  Alvord,  Cal.,  1903-1905. 
Baker  Creek  near  Big  Fine,  Cal.,  1908-1911. 
Big  Pine  Creek  near  Big  Pine,  Cal.,  1903-1911. 
Tinemaha  Creek  near  Big  Pine  [Tinemaha],  Cal.,  1906-1911. 
Birch  Creek  near  Big  Pine  [Tinemaha],  Cal.,  1905;  1906-1911. 
Tabooee  Creek  near  Aberdeen,  Cal.,  1906-1911. 
Goodale  Creek  near  Aberdeen,  Cal.,  1906-1911. 
Division  Creek  near  Independence,  Cal.,  1906-1910. 
Eig^tmile  (Sawmill)  Creek  near  Independence,  Cal.,  1906-1910. 
Thibaut  Creek  near  Independence,  Cal.,  1908-1911. 
East  Side  canal  near  Citrus,  Cal.,  1903-1906. 
Stevens  canal  near  Citrus,  Cal.,  1903-1905. 
Oak  Creek  near  Independence,  Cal.,  1905-1911: 

Little  Pine  (Independence)  Creek  near  Independence,  Cal.,  1905-1911. 
Shepard  Creek  near  Theve,  Cal.,  1906-1010. 
Bairs  Creek  near  Thebe,  Cal.,  1906-1911. 
George  Creek  near  Thebe,  Cal.,  1906-1911. 
Lone  Pine  Creek  near  Lone  Pine,  Cal.,  1906-1911. 
Tuttle  Cieek  near  Lone  Pine,  Cal.,  1906-1911. 
Cottonwood  Creek  near  Olancha,  Cal.,  1906-1911. 
Xeb.  Creek  near  Olancha,  Cal.,  1907-1911. 

ANTBIiOPB  VAtLBT   BASIN. 

littlerock  Creek  near  Pahndale,  Cal.,  1896-1898. 

MOHAVB  aiVEB  BAON. 

Mohave  River  near  Victorville,  Cal.,  1899-1906. 

MONO  lAKB  BABIN. 

Mono  Lake  near  Mono  Lake,  Cal.,  1912- 

Rush  Creek  near  Mono  Lake,  Cal.,  1910-1914. 
Leevining  Creek  near  Mono  Lake,  Cal.,  1910-1916. 

WALKER  I<AKB  BASm. 

East  Walker  River  (head  of  Walker  River),  Bridgeport,  Cal.,  1911-1914. 

East  Walker  River  near  Yerington,  Nev.,  1902-1908. 

East  Walker  River  near  Mason,  Nev.,  1910-1912;  1913- 

Walker  River  near  Nordyke,  Nev.,  1895. 

Walker  River  at  Mason,  Nev.,  1910-1912;  1913-1916. 

Wakler  River  at  Schurz,  Nev.,  1913- 

Walker  River  near  Wabuska,  Nev.,  1902-1908. 

Robinson  Creek  near  Bridgeport,  Cal.,  1910-1914. 

Buckeye  Creek  near  Bridgeport,  Cal.,  1910-1914. 
Swagger  Creek  near  Bridgeport,  Cal.,  1911-1915. 

West  Walker  River  near  Coleville,  Cal.,  1902-1908;  1909-1910;  1915- 

West  Walker  River  near  Wellington,  Nev.,  1910. 

West  Walker  River  at  Smith,  Nev.,  1910. 

West  Walker  at  Hudson,  Nev.,  1914- 

East  Fork  ot  West  Walker  River  near  Bridgeport,  Cal.,  1910. 
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HUHBOLDT-CARSON  SINK. 

Carson  River  basin: 

Carson  River,  East  Fork  (head  of  Caraon  River),  at  Silver  King  Valley,  neac 
MarkleeviUe,  Cal.,  1910-1913. 
Carson  River,  East  Fork,  near  Markleeville,  Cal.,  1910- 

Carson  River,  East  Fork  at  Rodenbah's  ranch,  near  Gardnerville,  Nev.,  1900-1906. 
Caison  River,  East  Fork,  at  Horsehoe  Bend,  near  Gardnerville,  Nev.,  1908-1910. 
Carson  River,  East  Fork  at  California-Nevada  State  line,  1911-1914. 
Carson  River  near  Empire,  Nev.,  1895;  1900- 
CaiBon  Riyer  near  Fort  Churchill,  Nev.,  1911- 
Carson  River  near  Hazen,  Nev.,  1908-1910. 

Silver  Creek  near  Markleeville,  Cal.,  1910-1913. 
Markleeville  Creek  above  MarkleeviUe,  Cal.,  1911- 
Markleeville  Creek  at  MarkleeviUe,  Cal.,  1910- 

Pleaaant  VaUey  Creek  near  MarkleeviUe,  Cal.,  1910-1911. 
West  Fork  of  Carson  River  at  Woodfords,  Cal.,  1890-1892;  1900- 
Eumboldt  River  badn :  • 

Humboldt  River  near  Elko,  Nev.,  1895-1902. 
Humboldt  River  at  Palisade,  Nev.,  1902-1906;  1911- 
Humboldt  River  at  Battle  Mountain,  Nev., 1896-7. 
Humboldt  River  near  Golconda,  Nev.,  1894-1909;  1910- 
Humboldt  River  near  Oreana,  Nev.,  1896-1909;  1910- 
Humboldt  River  near  Lovelocks,  Nev.,  1912- 
Bishop  Creek  near  Wells,  Nev.,  1910. 
Starr  Creek  near  Deeth,  Nov.,  1913- 

Marys  River  at  Marys  River  Cabin,  near  Deeth,  Nev.,  1913-14. 
Marys  River  at  Buena  Vista  ranch,  near  Deeth,  Nev.,  1913-14. 
Marys  River  near  Deeth,  Nev.,  1902-3;  1912- 
Hanks  Creek  near  Deeth,  Nev.,  1913-14. 
LamoUle  Creek  near  Lamoille,  Nev.,  1915- 
LamoiUe  Creek  near  HaUeck,  Nev.,  1913- 
North  Fork  of  Humboldt  River  near  Peko,  Nev.,  1898-1900. 
North  Fork  of  Humboldt  River  at  Devils  Gate,  near  HaUeck,  Nev.,  1913- 
North  Fork  of  Humboldt  River  near  Halleck,  Nev.,  1902-1909;  1910-1913. 
South  Fork  of  Himiboldt  River  near  Elko,  Nev.,  1896-1909;  1910- 
Maggie  Creek  at  Carlin,  Nev.,  1913- 
Pine  Creek  at  PaliBade,  Nov.,  1902-1904;  1912-1914. 
Rock  Creek  at  Rock  Creek  ranch,  near  Battle  Mountain,  Nev.,  1916- 
Rock  Creek  near  Battle  Mountain,  Nev.,  1896. 
Reese  River  near  Berlin,  Nev.,  1913- 

Big  Creek  near  Austin,  Nev.,  1913-14;  1916- 
Humboldt-Lovelocks  Irrigation  Light  A  Power  Co.'s  canal  near  Mill  City, 

Nev.,  1914- 
Humboldt-Lovelocks  Irrigation  Light  &  Power  Co.'s  canal  near  Humboldt, 
Nev.,  1914- 

FTRAHID  AND  WINNEMITCCA  LAKB   BASINS. 

Lake  Tahoe  at  Tahoe,  Cal.,  1900- 

Truckee  River  at  Tahoe,  Cal.,  1896-96;  1900- 

Truckee  River  near  Boca,  Cal.,  1890. 

Tmckee  River  at  Iceland,  Cal.,  1912- 

Truckee  River  at  Nevada-California  State  line,  1899-1912. 

Tmckee  River  at  Laughton,  Nev.,  1890. 
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Tnickee  River  at  Reno,  Nev.,  U06^ 

Truckee  River  near  Easex,  Nev.,  1889. 

Tnickee  River  at  Viata,  Nev.,  189»-1908. 

Truckee  River  at  Garka,  Nev.,  1907-1915. 

Truckee  River  at  Derby  dam,  Nev.,  1907-1910. 

Truckee  River  near  Wadsworth,  Nev.,  1902-1905. 

Lake  Winnemucca  inlet  near  Wadsworth,  Nev.,  1902-1906. 

Donner  Creek  at  Donner  Lake,  near  Truckee,  Cal.,  1909-10. 
Donner  Creek  near  Truckee,  Cal.,  1902-1914. 
Proeeer  Creek  near  Hobart  Milla  (Truckee),  Cal.,  1903-4;  1907-1912. 
ProBBer  Creek  near  Boca,  Cal.,  1899-90;  1902-3. 

South  Fork  of  Pioaaer  Creek  near  Thickee,  Cal.,  1909-10. 
Little  Truckee  River  near  Truckee,  Cal.,  1909-10. 
Little  Truckee  River  near  Boca,  Cal.,  1890. 
Little  Truckee  River  at  Boca,  Cal.,  1911-1914. 
Little  Truckee  River  at  Pine  Station  and  Starr,  CaL,  1903-1910. 
Webber  Creek  near  Truckee,  Cal.,  1909-10. 
Independence  Creek  below  Independence  Lake,  Cal.,  1902-1907. 
Independence  Creek  near  Truckee,  Cal.,  1909-10. 
Steamboat  Creek  at  Steamboat  Springs,  Nev.,  1900-1901. 
Galena  Creek  near  Washoe,  Nev.,  1913-14. 

HOHXT  lAKE   BASnr. 

Susan  River  near  Susanville,  Cal.,  1900-1905;  1913. 

Gold  Run  Creek  near  Susanville,  Cal.,  1913;  1915-16. 

Lassen  Creek  near  Susanville,  Cal.,  1913;  1915-18. 

Willow  Creek  at  Merrillville,  CaL,  1904-5. 

Willow  Creek  near  Standish,  Cal.,  1900-1901;  1905. 
Baxter  Creek  near  Janeeville,  Cal.,  1913-1916. 

SchlosB  Creek  at  Janeeville,  Cal.,  1915. 

Janesville  Creek  at  Janeeville,  Cal.,  1913;  1915. 

SITRFRISE   VALLBT  DSAINAeS  BAMM. 

Bidwell  Creek  near  Fort  Pidwdl,  Cal.,  1912. 

WARNER  LAKES   BASIN. 

Cowhead  Lake  near  Fort  Bidw«D,  Cal.,  1911-1913. 
Twentymile  Creek  near  Warner  Lake,  Qreg.,  1910-1916. 

Pifteenmile  Creek  above  Twwlvemile  Greek,  near  Fort  BidweU,  OU.,  1»13. 
Fifteenmile  Creek  below  Rock  Creek,  near  Fort  Bidwell,  Cal.,  1913. 

Twel venule  Creek  sear  Fort  Bidwell,  Cal.,  1912-13. 
Rode  Creek  near  Fort  Bidwell,  Cal.,  1913. 
Deep  Creek  near  Fort  Bidwell,  Cal.,  1913. 
Deep  Creek  art  Big  Valley,  near  Lakeview,  Oreg.,  1911-1915. 
Deep  Creek  at  Adel,  Greg.,  1909-1916. 

Dismal  Creek  near  Fort  Bidwell,  Cal.,  1913. 
Camas  Creek  near  Plush,  Greg.,  1911-12. 

Camas  Creek  below  Blue  Creek,  near  Lakeview,  Ot«g.,  1912-1915. 
Mud  Creek  near  Plush,  Greg.,  1911-12;  1915. 
Crane  Creek  near  Lakeview,  Oreg.,  1914. 
Drake  Creek  near  Adel,  Greg.,  1915. 
M.  C.-Givan  ditch  near  Adel,  Greg.,  1915. 
Company  ditch  near  Add,  Greg.,  1915. 
M.  C.  ditch  at  Adel,  Greg.,  1915. 
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Pish  Creek  near  Plush,  Oreg.,  1914. 

Honey  Creek  at  Chalstrand's  ranch,  near  Plush,  Oreg.,  1910-11. 

Honey  Creek  near  Plush,  Oreg.,  1»(»-1»14;  1916. 

Twelvemile  Creek  near  Flush,  Oreg.,  1911. 

Snyder  Creek  near  Plush,  Or^.,  1911. 
Pelican  Lake  near  Adel,  Oreg.,  1913-191S. 
Crump  Lake  near  Add,  Oreg.,  1910-1912;  1913;  1914;  1915. 
Hart  Lake  near  Plush,  Oreg.,  1910-1915. 
Flagstaff  Lake  inlet  near  Plush,  Oreg.,  1914. 
Flagstaff  Lake  near  Plush,  Oreg.,  1910-1915. 
Lower  Campbell  Lake  near  Plush,  Oreg.,  1914;  1915. 
Stone  Corral  Lake  near  Plush,  Oreg.,  1914;  1916. 
Bluejoint  Lake  near  Plush,  Oreg.,  1911-1915. 

ABXRT  U.KB   BASIN. 

Chewaucan  River  at  dam  site,  near  Piiialey,  Oreg.,  1912- 

Chewaucan  River  above  Mill  Creek,  near  Paisley,  Oreg.,  1912- 

Chewaucan  River  at  Chewacan  Land  &  Cattle  Co.'s  gage,  near  Paisley,  Or^.,  1914- 

Chewaucan  River  above  Conn's  ditch,  near  Paisley,  Oreg.,  1912. 

Chewaucan  River  at  Paisley,  Oreg.,  1905-1907;  1909-1912;  1913. 

Chewaucan  River  at  Narrows,  near  Paisley,  Oreg.,  1914- 

Chewaucan  River  at  Hotchkiss  Ford,  near  Paisley,  Oreg.,  1914. 

Conn  ditch  near  Paisley,  Oreg.,  1914- 

Smalls  Creek  at  Paisley,  Oreg.,  1914- 

Bagley  ditch  at  Paisley,  Or^.,  1914- 

Jones-Innis-ZX  ditch  near  Paisley,  Oreg.,  1914- 

Crooked  Creek  near  Valley  Falls,  Oreg.,  1912-13. 

SUMMER  LAKE   BASIN. 

Ana  River  near  Sunu^er  Lake,  Oreg.,  1905;  1909-10. 

SILVER  LAKE  BASIN. 

Silver  Creek  near  Silver  Lake,  Oreg.,  1904-1907;  1909- 

Bridge  Creek  near  Silver  Lake,  Oreg.,  1905-6;  1911-12. 
Buck  Creek  near  Silver  Lake,  Oreg.,  1905-«;  1909-1911. 

MALHEUR  AND  HARNET  LAKES  BASIN. 

Malheur  Lake  outlet  at  Narrows,  Oreg.,  1903-1906;  1911-12;  1913;  1914;  1916. 
Mud  Lake  outlet  near  Narrowa,  Oreg.,  1916i 

Silvies  River  near  Silvies,  Oreg.,  1903^-1905;  1909-1912;  1916- 
Silvies  River  near  Bums,  Oreg.,  1903-1906;  1909-1915;  1916-        4^ 
West  Fork  of  Silvies  River  near  Lawen,  Oreg.,  1916. 
East  Fork  of  Silvies  River  near  Lawen,  Oreg.,  1916. 
Donner  und  Blitzen  River  near  Disimond,  Oreg.,  1909- 
Donner  und  Blitzen  River  near  Narrows,  Oreg.,  1915;  1916. 
Donner  und  Blitzen  River  near  Voltage,  Oreg.,  1916- 
Mud  Creek  near  Diamond,  Oreg.,  1911-1916. 
Bridge  Creek  near  Diamond,  Or^.,  1911;  1912-1916. 
Krumbo  Creek  near  Diamond,  Oreg.,  1911;  1913. 
Keiger  Creek  near  Diamond,  Oreg.,  1909-10;  1911;  1912-13;  1916- 
Cucamonga  Creek  near  Diamond,  Oreg.,  1911-1913;  1916. 
McCoy  Creek  near  Diamond,  Oreg.,  1909-1914;  1916- 


Digitized  by  VjOOQ  IC 


XVr  SURFACE  WATER  SUPPLY.  1916,  PART  X. 

Mud  Lake  outlet — Continued. 

Riddle  Creek  near  Smith,  Oreg.,  1911. 

Buena  Vista  canal  near  Narrowa,  Oreg.,  1915;  1916- 

SilverCreekaboveRiley,  Oreg.,  1904-1906;  1909;  1910;  flood  periods  1911-1916; 

1916- 
Silver  Creek  below  Riley,  Oreg.,  1912;  1913;  1914. 

ALVORD  LAKB   BASIN. 

Trout  Creek  near  Denio,  Oreg.,  1911-12. 

Little  Cottonwood  Creek  near  Denio,  Oreg.,  1911-12. 

TUMTUK  LAKE   BASIN. 

Van  Horn  Creek  near  Denio,  Oreg.,  1911.  * 

CATLOW  VAIXEY,   DRAINAOK  BASIN. 

Home  Creek  near  Beckley  (Narrows),  Oreg.,  1911;  1912;  1915- 
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BEFOBTS  ON  WATER  BESOtTBCSS  OP  THE  OBEAT  BASIIT. 

PTTBU0ATION8  OF  THE   UNITED   STATES   GEOLOGICAL  SUBTET. 

WAT9&-S1TPPLT  PAFIBS. 

Water-supply  papers  are  distributed  free  by  the  Oeological  Survey  as  long  as  its  stock  lasts.  An  asterisk 
(*)  indicates  that  tills  stock  has  been  exliausted.  Many  of  the  papers  marked  in  this  vay  may,  how- 
ever, be  purchased  (at  price  noted)  from  the  BTTTEsiNTrNDExr  or  Docvhents,  WASHmoTON,  D.  C. 
Omisslan  o(  the  price  Indicates  that  the  report  is  not  obtainable  tnm  Government  souroes.  Water- 
Supply  Papers  are  of  octavo  size. 

*7.  Seepage  water  of  northern  Utah,  by  Samuel  Fortier.    1897.    50  pp.,  3  pie.    10c. 

Describes  Cache  Valley  and  Its  water  supply  and  seepage  waters  in  Ogden  Valley. 

*43.  Conveyance  of  water  in  irrigation  canale,  flumee,  and  pipes,  by  Samuel  Fortier. 
1901.    86  pp.,  15  pis.    15c. 

Describes  the  location  and  ooDstnictlon  of  vartoos  types  of  canals  for  Inlgatlai. 
*44.  Profiles  of  rivets  in  the  United  States,  by  Henry  Gannett.    1901.    100  pp., 
11  pis.    15c. 

Qives  elevations  and  distances  along  Sevier,  Bear,  and  Humboldt  rivers;  also  brief  descrip- 
tions. 

*57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Montana), 
by  N.  H.  Darton.    1902.    60  pp.    10c. 

•61.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska- Wyo- 
ming), by  N.  H.  Darton.    1902.    67  pp.    5c. 

A  second,  revised,  edition  of  Nos.  S7  and  61  was  published  in  1906  as  Watei^Snpply  Papal 
141  (q.  v.). 

68.  Water  storage  in  the  Truckee  Basin,  California-Nevada,  by  L.  H.  Taylor.    1902. 
90  pp.,  8  pis.    10c. 

Discusses  reservoir  sites,  water  rights  for  power  and  irrigation,  irrigable  lands,  doty  of  water, 
and  necessity  for  national  control  of  water. 

*78.  Preliminary  report  on  artesian  basins  in  southwestern  Idaho  and  southeastern 
Oregon,  by  I.  C.  Russell.    1903.    53  pp.,  2  pte.    5c. 

Discusses  briefly  the  rocks  and  geologic  structure  of  a  part  of  the  Snake  Biver  Plains  in  Can. 
yon  and  Owyhee  ooonties,  Idaho,  and  Malheur  and  Harney  counties,  Oreg.;  describes  briefly 
the  canditicns  on  which  artesian  flow  depends,  and  in  some  detail  the  springs  and  drilled  wells 
In  the  Lewis,  Otis^  Harney,  and  Whltehorse  artesian  basins;  also  describes  artesian  wells  in 
alluvial  deposits  and  discusses  the  site  of  drill  holes,  casings,  etc.,  the  preservation  of  well  rec- 
ords, and  the  Importance  of  laws  to  govern  the  use  of  artesian  waters;  gives  list  of  pnblicatiaiis 
bearing  on  artesian  waters. 

•81.  California  hydrography,  by  J.  B.  Lippincott.    1903.    488  pp.,  1  pi.    25c. 

A  collection  of  published  records  of  stream  flow  "hitherto  much  scattered,  some  of  them  out 
of  print  and  difficult  to  secon,"  brought  together  as  a  book  of  reference. 

•103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United 
States,  by  £.  B.  Goodell.  1904.  130  pp.  Superseded  by  Water-Supply 
Paper  152. 

Cites  statutory  restrictions  of  water  poUation  in  Calilomia,  Idaho,  Nevada,  Oregon,  ITtah 
and  Wyoming. 

*I22.  Relation  of  the  law  to  underground  wateis,  by  D.  W.  Johnson.  1905.  55 
pp.    5c. 

Cites  legislative  acts  afleotiilg  gcoond  waters  In  California,  Idaho,  Nevada,  Oergoo,  Utah, 
and  Wyoming. 
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140.  Field  measurements  of  the  ntte  of  movement  of  undetground  w&ten,  by  C.  S. 
Slichter.    1905.    122  pp.,  15  pis.    15c. 

Discusses  Oow  In  Rio  Hondo,  San  Gabriel,  and  Mohave  River  valleys,  Cal.;  gives  results  of 
tests  of  veils  and  pomidng  plants,  and  deeoribes  stovepipe  method  of  well  oanstmction. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Keclam&tion  Service, 
with  accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer. 
1906.  287  pp.  15e.  [InqniieB  coacenuag  tUs  report  Bhonld  be  addressed 
to  the  Reclamation  Service.]    Contains: 

A  brief  i^Mft  «o  "HTdroKiapUs  tnvsatlgattnns  la  Novada,"  bjr  A.  E.  Cbuidlcr.  Gives 
notes  concerning  flaetaations  and  average  diacbarge  at  statioas  on  Tnickee,  Humboldt,  Carson, 
and  Walker  rivers. 

A  report  (m  "  Undergroimd  watna  of  soothem  Califmia,"  bj  W.  C.  M«,i/i»nh«ii  oia. 
cusses  the  origin,  distribution,  and  cbaiacter  of  th*  artesian  waters,  the  caosas  of  flnctuatioDs 
in  the  snpply,  and  the  need  ol  mmWrrstimi  Im  naa. 

*149.  PreUminary  bet  of  deep  borings  in  the  United  States,  secood  editaca,  with 

additions,  by  N.  H.  Darton.    1905.    175  pp.     Iftc. 

Gives  by  States  (and  within  the  States  b;  caimtiea),  location,  iepth,  diameter,  yield,  height 
of  water,  and  other  Information  oonoemhig  wells  400  feet  or  more  in  depth;  includes  all  wells 
listed  in  WatarSopply  Fapen  57  and  61;  raentfons  abo  princ^nl  pobHratinns  relating  to 
daep  I  w  liig. 

*152.  A  review  of  the  laws  forbidding  pollution  of  inlaod  waters  in  the  Uiited  States 
(second  edition),  by  E.  B.  Ctoodell.    1906.    14*  pp.    10c. 

CBaa  statotary  iBKtiiotians  of  water  r"*****"  tai  Caitfcmia,  Id^o^  Hevada,  Ottgea,  Ctab, 
and  Wyoming. 

*I57.  Undeigiaund  water  in  the  vaUeys  (rf  Utah  Lake  and  JFordaa  Riw,  Utah,  by 
G.  B.  Richardson.    1906.    81  pp.,  9  pis.    20c. 

INkmsmb  the  suuiuu,  illnlrHnittnR,  nmutuij',  and  qnaBty  of  waten;  eontaftis  Ifct  of  typical 
wells. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  diseussioa.  <^  flood  dis- 
charge and  frequency  and  an.  index  to  flood  literature,  by  E.  G.  Murphy 
and  others.    1906.    105  pp.,  4  pis.    15c. 

Gives  estimates  of  flood  flow  and  frequency  of  Bear  River  at  COUinston,  Utah,  and  Hum- 
boldt River  at  Goloonda,  Nav.  (p.  8&). 

*181.  Geology  and  water  resources  of  Owens  Valley,  Cal.,  by  W.  T.  Lee.  1906, 
2&pp.,  6i^.    15c. 

Discusses  artesian  conditions,  utDIzatlsa  o(  ground  waten  by  pumping  and  power  plants, 
and  uudralned  lakes  as  leglsteis  of  climate.    See  also  Water-.SuppIy  Paper  2M. 

*199.  Underground  water  in  Sanpete  and  central  Sevier  valleys,  Utah,  by  G.  B. 
Richardson.     1907.    63  pp.,  6  pis.    25c. 

Describes  topography  and  gsology  of  tba  area,  tha  sooioea,  dtstributioB,  recovery,  and  quality 
of  the  ground  waters;  presents  tabulated  data  coaaemtng  springs  and  weUa. 

*217.  Water  resources  of  Beaver  Valley,  Utah,  by  W.  T.  Lee.  1908.  67  pp.,  1  pi. 
10c. 

Describes  possible  development  of  surface  and  gixxind  waters,  and  quality  of  waters;  coit- 
tains  field  assays  of  well  water,  and  sanitary  and  other  exact  analyses. 

*220.  Geology  and  water  resources  of  a  portion  of  south-central  Oregon,  by  G.  A. 
Warily.     1908.    86  pp.,  10  pis.    20c. 

Describes  the  rocks,  streams,  lakes  and  lake  valleys,  deep  and  shallow  wells,  climate,  soils, 
vegetation,  tndostrles,  and  reclaraatleD  pmjeets  in  Lake  Cousty;  gives  aaalysei  of  soils  and 


*224.  Some  desert  watering  places  in  southeastern  California  and  sosthwestem 
Nevada,  by  W.  C.  Mendenhall.    1999.    98  pp.,  4  ph.    20c. 

Describes  physical  features  of  the  Colorado  and  Mohave  deserts  and  the  OeaQi  Valley  tefilon, 
mlnent  neaorces  and  Indiastilat  dsvelo(>ment,  eUmate,  rivers,  springs,  and  camping  ptaees; 
gives  hints  on  desert  traveling;  describes  main  routes  of  travel,  and  gives  details  oonoeming 
tba  springs. 
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*22S.  Gionnd  waters  of  the  Indio  re^aa,  Califomu,  with  a  sketch  of  the  Colorado 
Desert,  by  W.  C.  Mendenhall.     1909.     66  pp.,  12  pis.     20c. 

Describes  tbe  stmctotBl  teatmes  and  deposits  of  the  Colonda  Desert,  rainfall,  and  drainage, 
die  origin,  sooree,  character,  and  developnwnt  of  grnind  waters;  gives  history  of  development 
of  the  Indlo  region,  and  dlscasaes  soils,  cn4>s,  and  oost  ot  reolamatim. 

•231.  Geology  and  water  reeourcee  of  the  Harney  Basin  region,  Oregon,  by  G.  A. 
Waring.    1909.    93  pp.,  5  pis.    26c. 

Describes  topography,  climate,  vegetation,  settlements  and  industries,  the  rocks  and  their 
nicoesslon,  lakes,  qirings,  and  streams,  and  artesian  ooDdlticns;  discusses  oonserratlOD  of  water 
supply,  temperature  of  ground  waters,  and  well-drilling  methods;  describes  in  detail  Harney, 
Catlow,  Alvord,  and  Whltehorse  basins,  and  Ualheur  River  basin. 

2S7.  The  qumtity  of  the  surface  watos  of  California,  by  Walton  Van  Winkle  and 
F.M.Eaton.    1910.    142  pp.,  1  pi.    20c. 

Describes  geography,  cUinate,  indnstrlal  <level<9ra«nt,  and  dninaje,  and  gives  results  ot 
mineral  analyses  of  the  rlv«r  wstos, 

274.  Some  stream  waters  of  the  Western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.    15c. 

Describes  collectlan  of  samples,  plan  ot  analytical  work  and  methods  of  analyses;  discusses 
soap-consuming  power  of  waters,  water  softening,  boiler  waters,  and  water  Ibr  trrigatlon;  gives 
results  of  analyses  of  waters  of  Carson,  TniidDee,  and  Owens  rHera. 

277.  Ground  water  in  Juab,  Milliard,  and  Iron  cotmtiee,  Utah,  by  O.  E.  Meinzer. 

1911.    162  pp.,  5  pis.    25c. 

Describes  the  physiographic  ftatnres,  geologic  formations,  and  histarr,  the  rainfall,  soil, 
vegetation,  streams,  and  Industrial  developmeat;  dlsoasses  tbe  oocurrence  of  ground  water 
in  ttie  bedroll  and  in  unemsolidated  sediments,  artesian  ecaditions  and  springs,  the  quality 
ot  tbe  ground  waters,  irrigation,  eouaUueUoa  of  wells,  and  watering  plaoes  oo  routes  of  travel; 
describes  in  detail  Juab  Valley  and  Boond,  Little,  Sage,  Dog,  and  Fenww  valleys,  Tintic  Valley 
and  Tlntio  mining  district,  Pavant  and  Lower  Beaver  valleys.  Old  River  Bed  and  Cherry  Creek 
region.  Drum  and  Bwaaey  Wash  region,  Sevier  Desert,  Wah  Wah  Valley,  Sevier  lAke  bottoms, 
White,  Fish  Springs,  Snake,  Farowan,  and  Rush  Lake  valleys,  and  Eaoalante  Desert;  analyses, 

278.  Water  resources  of  Antelope  Valley,  GaL,  by  H.  R.  Johnson.    1911.    92  pp. 

7  pis.     25c. 

Describes  topognpby,  drainage,  oUmate,  pbjrsio^aphy,  and  the  water-bearing  and  non- 
water-bearing  rooks  of  areas  in  Kem,  Los  Angeles,  and  San  Bernardino  counties;  discusses 
the  Influence  of  rainfall  on  the  surface  and  ground  waters,  the  artesian  water  and  nonarteslan 
water,  bedrock  springs,  ehemieal  cbaracter  (anatyses,  alkali,  dissolved  solids,  hygienic  condi- 
Hods),  bUacies  as  to  criglB  and  quantities  of  artesian  water,  and  the  present  and  future  devel* 
(yment  of  the  underground  supplies. 

294.  An  intensive  study  of  the  water  resources  <^  a  part  of  Owens  Valley,  Cat.,  by 
C.H.Lee.    1912.    135  pp.,  30  pis.    65c. 

Describes  topograi^y,  drainage,  and  stmotore  of  the  valley,  and  discnsses  precipitation, 
stream  Sow,  evaporation,  perooiatlen,  and  groond  waters;  bibliagraphy. 

297.  Gazetteer  of  surface  waters  of  California,  Pt.  Ill:  Pacific  cosist  and  Great  Basin 
streams,  by  B.  D.  Wood.     1913.    244  pp.    20c. 

Contains  description  of  streams  and  lakes  ol  the  Great  Basin  in  Callfocnla. 

*300.  Water  resources  of  California,  Pt.  Ill:  Stream  measurements  in  the  Great 
Basin  and  Pacific  coast  river  basins,  by  H.  D.  McGlashan  and  H.  J.  Dean. 
1913.    956  pp.,  4  pla.    65c. 

Describes  tba  general  features  ot  the  Oreat  Basin  In  CalUomla,  the  Great  Basin  lakesin  Cali- 
fornia and  Nevada  and  gives  results  of  stream-flow  investigations  available  up  to  September 
30,1912. 

333.  Ground  water  in  Box  Elder  and  Tooele  counties,  Utah,  by  Everett  Carpenter. 
1913.    90  pp.,  2  pis.    10c. 

338.  Springs  of  California,  by  Gerald  A.  Waring.    1915.    410  pp.,  13  pis.    BOc. 

Describes  briefly  the  physical  features  of  Calilomla,  including  the  coast  ranges.  Great  Central 
Valley,  the  lava-covered  region,  the  Sierra  Nevada,  the  southeastern  desert,  and  faults;  defines 
"mineral  wuter"  and  "pure  water";  diseosses  sonroeandamount  of  substances  in  waters,  degree 
efooneentration  of  natural  waters  and  tlielr  properties,  and  the  thecapeatic  value,  temperature, 
and  classlflcation  of  mineral  waters.  The  springs  are  described  under  the  lieadings  "hot," 
"carbonated,"  "sulphur,"  "saline,"  "magnesic,"  "Iron,"  "artesian,"  "large cold," and  "minor 
perennial"  springs. 
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350.  Profile  gurreyB  in  Bear  River  basin,  Idaho,  prqxued  under  the  directim  ai 
R.  B.  Marahall,  chief  geographer.     1914.     7  pp.,  6  pb.     10c. 

Contaiiu  a  brief  dnerlptkui  of  Bear  River  basin  and  a  list  af  tlw  gaging  stations  that  bare 
been  maintained  and  mentions  pn  Mi  cations  containing  the  rasnlls  of  iiaaiiiiiniaiiili  of  stnam 
fknr  In  the  basin.  The  maps  show  not  only  the  outlines  of  tlw  rinr  banks,  the  Islands,  ;he 
poaltkins  of  rapids,  falls,  shoals,  and  misting  dams,  and  the  croasings  of  all  fsiies  and  mads 
bat  the  contonrs  of  banks  to  an  elevation  bi^  enough  to  indicate  the  possibility  of  nstng  tba 
stnam  for  the  devdopment  of  power  by  knr  or  medinm  beads. 

363.  Quality  of  the  aorface  watera  of  Oregon,  by  Walton  Van  Winkle.    1914.    137 

pp.,  2  pis.    20c. 

Oivas  the  reeolts  of  an  investigation  made  In  ooopmtian  with  the  State  of  Oregon  "to  detar- 
mine  Cha  Bhfinlcal  eomposition  of  the  waters  of  said  State  lor  a  period  of  14  """""^  ban"  July 
1,  im.  Describes  the  fiatoral  featores  of  Oregon,  diaensses  water  tor  domestic  and  indnstzlal 
uses,  pnrlflcation  of  water,  and  gives  the  results  of  analyses  of  waters  of  streams  tributary  to  the 
Pacific  and  of  a  nomberof  those  disdmging  into  the  Oraat  Basin;  gives  an  oatUneof  the  geologioal 
history  of  the  Oreat  Basin,  and  brief  descriptions  of  the  general  features  of  the  Barney,  Wamo' 
I«kes,  Alkali  Lake,  Qiristmas  Lake,  and  Cbewancan  basins. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey 

tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  of  rivers,  lakes,  wells,  and  springs  in  Utah,  Nevada,  ca&fDroia, 
and  Oregon,  and  of  mine  waters  from  Tintie,  Utah,  and  Tonopah  and  KImberly,  Xev. 

365.  Ground  water  in  southeastern  Nevada,  by  Everett  Carpenter.     1915.     86  pp. 

5  pis.    15c. 

Describes  an  ana  In  caark,  Uncoln,  White  Fine,  and  Nye  ooonUes  drained  in  part  by  stnams 
trlbatary  to  Cotorado  Bivar  and  in  part  by  streams  dischaiging  into  the  Great  Basin.  Dia- 
eosses  stream,  lake,  and  wind  topogr^>hy,  vegetation,  crops,  and  industrial  development,  rain- 
bdl,  occurrence  of  water  in  bedrock  and  unconsolidated  sediments,  source  and  permanence  of 
artesian  waters,  and  ciiaraeter  and  distribution  of  springs;  also  the  quality  of  watcn  lor  domestic 
use  and  for  irrigation,  and  gives  analyses.  Gives  details  of  water  supply  by  areaiin  Las  Vegas 
and  Virgin  river  basins  and  the  Great  Basin.  Oivas  infonnation  in  regard  to  watering  places 
on  routes  of  travti. 

370.  Surface  water  supply  of  Oregon,  1878-1910,  by  F.  F.  Henshaw  and  H.  J.  Dean. 
1915.     829  pp.,  1  pi.     45c. 

Contains  Inlbrmation  pertaining  to  the  surface  waters  of  Oregon  eoDeeted  by  the  United 
States  Geological  Survey  and  cooperating  parties  from  1878  to  Septamber  30,  ISIO. 

*375.  Contributioiu  to  the  hydrology  of  the  United  States,  1915;  Nathan  G.  Giot«, 
chief  hydraulic  engineer.    1916.    181  pp.,  19  pis.    15c.    Contains: 

(4)  Ground  water  in  Big  Smoky  Valley,  Nev.,  by  O.  E.  Meinzer,  pp.  85-116,  pis.  C-7.  De- 
scribes a  typical  Nevada  desert  vaDey— a  plain  hemmed  in  by  mountain  ranges  and  undor- 
Isln  by  porous  rock  waste  eroded  from  these  ranges  and  saturated  with  water  discfaatgnd  from 
tiiem.  This  valley  was  selected  for  investigation  not  because  it  afforded  exceptional  oppor- 
tunity for  the  utilization  of  ground  waters,  but  because  it  was  considered  mon  or  lees  typical 
of  the  undeveloped  valleys  of  the  State.    Preliminary  report.    See  433. 

420;  Profile  surveys  along  Henrys  Fork,  Idaho,  and  Logan  River  and  Blackanith 
Fork,  Utah,  preimred  under  the  direction  of  W.  H.  Heiron,  acting  chief 
geographer.    1916.    8  pp.,  10  pis.    10c. 

Oontainsabrlefdescriptlon  of  the  general  features  of  Logan  River  basin  and  a  list  otthe  gaging 
stations  that  have  been  maintained  in  the  basin.  The  maps  show  not  only  the  outlinea  of  the 
river  banks,  the  islands,  the  positions  of  rapids,  falls,  shoals,  and  existing  dams,  and  the  crossings 
of  all  ferries  and  roads,  but  the  contours  of  banks  to  an  elevation  high  enough  to  indicate  the 
possibility  ol  using  the  stream  for  the  development  of  power  by  low  or  medium  lieads. 

423.  Geology  and  water  resources  of  Big  Smoky,  Clayton,  and  Alkali  Spring  valleys, 
Nevada,  by  Oscar  E.  Meinzer.    1917.    167  pp.,  15  pla.    30c. 

Covers  in  detail  the  area  described  brieBy  in  Water-Supply  Paper  375  (i)  and  two  small 
adiioinlng  areas. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917;  N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 

«)  Ground  water  in  Reese  River  basin  and  adjacent  parts  of  Humboldt  River  basin,  Nevada, 
by  O.  A.  Waring. 
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AinrTTAIi  KEFOKTB. 

Each  of  the  papers  oontained  in  the  annual  reports  was  also  Issued  in  sepante  form. 

Annual  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk  (*) 
indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  so  marked,  however,  may  be  purchased 
from  the  StiraBmTBNDENT  of  Documents,  Washinqion,  D.  C. 

"Third  Annual  Report  of  the  United  States  Geological  Survey,  1881-82,  J.  W.  Powell, 
Director.    1883.    xviii,  564  pp.,  67  pis.    $2.35.    Contains: 

*Sketeh  of  the  geological  history  of  Lake  Lahontan,  by  I.  C.  Russell,  pp.  181^335,  pis.  1S-2SL 
Desoribes  the  physical  features  of  the  Oreat  Basin. 

•Fourth  Annual  Report  of  the  United  States  Geological  survey,  1882-83,  J.  W.  Powell, 
Director.    1884.    xixii,  473  pp.,  85  pis.    $1.65.    Contains: 

*A  geological  reconnaissance  In  southern  Oregon,  by  I.  C.  Bussell,  pp.  431-464,  pis.  83-85. 
Descrli)e9  the  interior  drainage  of  southern  Oregon;  discusses  the  area,  extent,  quality  of  waten 
and  recent  changes  in  the  existing  lakes. 

♦Eighth  Annual  Report  of  the  United  States  Geological  Survey,  1886-87,  J  W.  Powell, 
Director.  1889.  2  parts.  *Part  I,  rix,  474,  viii  pp.,  pis.  76.  $1.50.  Con- 
tains: 

•The  Quaternary  history  of  Mono  Valley,  Cal.,  by  I.  C.  KnaseU,  pp.  281-3S4,  pis.  16-44.  De- 
scribes the  physiograplilc  features  and  drtdnage  of  the  Mono  Lake  basin,  the  sources  of  water 
supply  of  the  present  lake,  Including  streams  and  springs,  and  discusses  the  chemical  composi- 
tion of  the  water  and  the  fluctuatiana  in  lake  level. 

•Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-89,  J.  W.  Powell, 
Director.    1890.    2  parts.    *Pt.  II.     Irrigation,  viii,  123  pp.    35c. 

Makes  a  preliminary  report  on  the  organliation  and  prosecution  of  the  survey  of  the  arid 
lands  for  porposea  of  irrigation;  Includea  an  acootmt  of  the  methods  of  topographic  and  hy- 
draulic work,  the  segregation  work  on  reservoir  sit4s  and  irrigable  lands,  field  and  office 
methods,  and  brief  descriptions  of  the  topography  of  some  of  the  river  basins. 

Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Powell,  Director.  1891.  2  parts.  Pt.  II.  Irrigation,  xiv,  395  pp.,  30 
plates  and  maps.    $1.25.    Contaiiis: 

•Hydrography,  pp.  1-110.  Discusses  scope  of  work,  methods  of  stream  measurement,  rain 
fall  and  evaporations,  and  describes  the  more  Important  streams. 

•Engineering,  pp.  111-300.  Defines  the  scope  of  the  work  and  gives  an  account  of  the  survey 
in  the  Sun  River  basin  and  In  the  Arkansas,  Rio  Orande,  Calilomia,  Lahontan,  Utah,  and  Snake 
Blvar  dlvlslons- 

*Tbe  arid  lands,  pp.  301-289.  Includes  statements  of  the  Director  to  the  House  Committee 
on  Irrigation  and  extracts  from  the  constitutions  of  States  relating  to  Irrigation. 

•Topography,  pp.  301-343.  Comprises  reports  of  the  topogiaphlo  surveys  in  Oallfomia, 
Nevada,  Colorado,  Idaho,  Montana,  and  New  Mexico,  and  a  report  on  reservoir  sites. 

•Irrigation  literature,  pp.  345-388.  Gives  a  list  of  books  and  pamphlets  on  irrigation  and  allied 
subieots,  mainly  oontained  in  the  llbraiy  of  the  United  States  Oeological  Survey. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W. 
Powell,  Director.  1891.  2  parts.  Pt.  II.  Irrigation,  xviii,  676  pp.  93 
pis.    $2.00.    Contains: 

•Beport  apoo  the  location  and  sonrey  of  reservoir  sites  during  the  fiscal  year  ending  June  30, 
1891,  by  A.  E.  Thompson,  pp.  1-212,  pis.  M-fi7.  Describes  reservoir  sites  in  Oirson  River  basin 
at  Red  Lake,  Pleasant  VaUey,  Mountain  Bullion,  Indian  Pool,  Eeenan  Lake,  Silver  King 
Valley,  Wolf  Creek,  Dumonts  Meadow,  all  in  Alpine  County,  along  Rush  Creek, in  Hulls  Meadow 
on  Little  Truckee  River,  at  Twin  Valley  on  the  North  Fork  of  Prosser  Creek,  at  Monument 
Peak,  at  Grass  Lake,  and  at  Hope  Valley,  In  California,  and  on  Truckee  River,  Nev.;  for  each 
reservoir  sites  gives  the  location,  height  of  dam,  are  inclosed  by  contour,  appzo^dmate  contents 
of  reservoir,  position  of  Irrigable  lands  and  areas  of  segregated  lands. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parte.  Pt.  Ill,  Irri- 
gation, xi,  486  pp.,  77  pi.     $1.86.     Contains: 

•Engineering  results  of  Irrigation  survey,  by  H.  M.  Wilson,  pp.  3S1-437,  pis.  147-183.  De- 
scribes Donner  Lake,  Independence  Lake,  and  Webber  Lake  reservoirs,  also  Truckee  canal 
In  the  Truckee  River  system,  and  Long  Valley  and  Hope  Valley  reeervoirs  In  the  Carson  River 
basin,  Nev. 

Report  upon  the  location  and  survey  of  reservlar  sites  during  the  fiscal  year  ending  June  30, 
1893,  by  A.  H.  Thompson,  pp.  451-478.  Desoribes  Bear  Lake  reservolrslte  (Utah-Idaho),  Silver 
Lake,  Twin  Lakes,  and  Marys  Lake  sites,  and  sites  on  Sanplteh,  Sevier,  East  Fork  of  Sevier 
Otter  Creek,  Panquitoh  Lake,  and  at  Blue  Spilng,  Utah. 
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Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-95,  Giarlee 
D.  Walcott,  Director.  1896.  (Pte.  II,  III,  and  IV,  1895.)  4i»rt8.  •Pt.II. 
Papersof  an  economic  character,  xix,  598  pp.,  43  pis.    $1.25.    Contains: 

The  public  lands  and  tbdr  watersupplj,  by  F.  H.  Nawell,  pp.  457-533,  pis.  34-3>.  Daseribes 
general  character  ol  the  public  lands,  the  lands  disposed  of  (railroad  lands  grant,  and  svamp 
lands,  and  private  mjaoeUaneona  enttleB),land  loaamd  (Indian, lonat,  and  miUtaiy  memk- 
Uans),  the  vacant  lands,  and  Um  rate  ol  disposal  o{  vacant  lands;  disonsses  the  straams,  walla, 
and  reserviars  as  aooroes  of  water  supply;  gives  details  lor  each  State. 

Eighteenth  Annual  Report  of  the  United  Stotee  Geological  Survey,  1896-97,  Charles 
D.  Walcott,  Director.  1897.  (Pts.  II  and  III,  1898.)  6  parts  in  6  vols.  *Pt. 
IV,  Hydrography,  x,  756  pp.,  102  pla.    $1.75.     Contains: 

*B«eervoirs  for  Inigatian,  by  J.  D.  Soliaylgr,  pp.  617-740,  pis.  47-102.  Disonsses  proposed 
Bock  Creek  reservoir  in  Homboldt  Elver,  Nov.;  gives  tables  of  reservxiir  capacities  and  areas; 
describes  proposed  reservoir  of  Antelope  Valley  Water  Co.,  CalUcHnia,  and  on  Bock  Creek ,  Hum- 
boldt Blver  basin,  Nev. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-99,  Charles 
D.  Walcott,  Director.  1899.  (PtB,  II.  Ill,  IV,  V,  and  VII,  1900.)  7  parte 
in  8  vols.,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V,  Forest  Reserves, 
xix,  498  pp.  ,159  pis.,  8  maps  in  separate  case.    $2.80.    Contains: 

*The  San  Oabriel  Fonst  Keserve,  by  J.  B.  Leiberg,  pp.  411-428,  pis.  143-140. 

*The  San  Bernardino  Forest  Beaerve,  by  J.  B.  Leiberg,  pp.  42IMfi4,  pis.  147-U8. 

The  San  Jacinto  Forest  Reserve,  by  J.  B.  I«iberg,  pp.  4S&-478,  pis.  154-159. 

Describes  general  topographic  features  of  forest  reserves  and  drainage,  part  of  wbldi  Is  by 
streams  tributary  to  the  Padflc,  and  part  by  streams  that  are  lost  In  the  sands  of  the  UohsTe 
and  other  deserts. 

MONOGRAPHS. 

Monographs  are  of  quarto  size.  They  are  not  distributed  free  but  may  be  obtained  from  the  Geo- 
logical Survey  at  the  prices  indicated.  An  asterisk  (*)  indicates  that  the  Survey's  stock  of  paper  is 
exhausted. 

I.  Lake  Bonneville,  by  G.  K.  Gilbert.    1890.    xx,  438  pp.,  51  pis.,  1  map.    $1.50. 

Contains  in  the  introductlan  a  description  of  the  Oreat  Basin;  describes  the  present  lakes 
and  their  oscillations ,  and  gives  analyses  of  the  waters  of  Oreat  Salt  Lake  and  of  fresh  watos  in 
the  Salt  Lake  Basin. 

XI.  Greological  history  of  Lake  Labonton,  a  Quaternary  lake  of  northwestern  Nevada, 

by  I.  C.  Russell.      1885.     xiv,  288  pp.,  46  pla.     $1.75. 

Contains  descriptions  of  the  present  rivers  and  lakes;  discusses  the  chemical  depodts  of  tbe 
area  and  gives  <uialysis  showing  the  oamposition  of  the  principal  rivers  and  lakes  of  the  Lehon- 
tan  Basin. 

PBOFESSIOKAI.  PAPX&S. 

Professional  papers  are  distributed  iree  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk 
(*)  Indicates  that  this  stock  has  bean  exhausted.  Many  of  the  papers  marked  witb  an  astalsk  may,  baww 
ever,  be  poicbased  from  the  SurEmNTENDEUT  of  Docuiosnts,  vrismxaioN,  D.  0.  Profesaional  papers 
are  of  quarto  site. 

95.  Shorter  contributions  to  general  geology,  1915;  David  White,  chief  geologist. 

1916.    120  pp.,  7  pis.     20c. 

Issuedalsoinseparatecbapters.    The followingpaper relates Inparttogromid water: 

*(a}  The  composition  of  muds  from  Columbus  Uarsh,  Nev.,  by  W.  B.  mcks  (pp.  1-11). 

Oives  data  in  regard  to  shallow  wells  on  Columbus  Marsh. 

BtTLLETHTS. 

An  asterisk  (*)  indicates  tha  the  Geological  Survey's  stock  of  paper  is  exhausted.  Uany  of  the  papcB 
80  marked  may  be  purchased  from  the  Scfekintendent  or  DocuMEim,  Washington,  D.  C.  Bulle- 
tins are  of  octavo  size. 

252.  Prfliminary  report  on  the  geology  and  water  resources  of  central  Oregon,  by 
I.  C.  Ruasell      1905.     138  pp.,  24  pla.     15c. 

Describes  a  portion  of  tbe  extreme  northern  part  of  the  Great  Basin  and  a  part  of  the  drainage 
area  of  Deschutes  River  and  its  principal  tributary.  Crooked  River;  gives  an  account  of  the 
topography,  drainage,  rahifall,  and  lemperature,  winds,  and  forests;  describes  the  volcanic 
and  sedimentary  rock  formations,  and  discusses,  by  counties, 4he  geology  and  topography,  the 
snriare  and  underground  waters;  treats  of  artesian  conditions  in  tlw  Deschutes  tiasln  and  makes 
suggestions  concerning  artesian  well  records. 
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•264.  Record  of  deep  well  drilliiig  for  1904,  by  M.  L.  Puller,  E.  F.  Lines,  and  A.  C. 
Veach.    1895.    106  pp.    10c. 

Dlscuaaes  the  importance  of  accurate  well  reooids  to  the  driller,  to  owners  ol  oil ,  gas,  and  watar 
wells,  and  to  geologists;  describes  the  general  methods  of  work;  gives  tabulated  records  oT  wells 
In  Utah. 

•298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.     299  pp.     25c. 

Olves  an  Booount  of  progress  In  the  collection  of  well  records  and  samples;  contains  tabulated: 
noords  ot  wells  in  Callfamla,  Idaho,  Nevada,  Oregon,  and  Utah;  and  detailed  record  ot  well  at 
Salt  Lake  City,  Utah.  The  well  of  which  a  detailed  section  is  given  was  selected  because  It 
affords  valuable stratlgraphlo  information. 

•540.  Contributions  to  economic  geolt^y,  1912,  Part  I,  Metals  and  nonmetals  except 
fuel;  David  White,  chief  geologist.     1914.     563  pp.,  11  pis.    45c. 

Issued  also  in  separate  chapters.    The  fallowing  papers  contain  Information  on  ground  water. 

*(n)  Prospecting  lor  potash  in  Death  Valley,  Cal.,  by  H.  8.  Oale  (pp.  407-415).  Included 
detailed  sections  of  five  wells,  30  to  70  feet  deep,  with  data  in  regard  to  their  waters,  practically 
all  ot  which  are  salty,  as  Is  shown  by  the  analyses  given. 

Potash  tests  at  Columbas.Marsh,  Nev.,  by  H.  S.  Gale  (pp.  423-427).  Includes  detailed  sec- 
tions of  two  wells,  32  and  82  feet  deep,  respectively,  with  data  In  regard  to  their  waters,  some  of 
which  are  not  salty. 

*(p)  Potash  in  western  saline  deposits,  by  1.  H.  Hanoe  (pp.  4£7-4a9).  aives  total  solids  in 
waters  from  various  wells  and  springs  in  the  drainage  basins  of  Railroad  Valley,  Fourmlle  Flat 
and  Dixie  Bait  Marsh,  In  Nevada,  and  the  record  of  a  306-foot  well  at  Adamana,  Ariz. 

OEOI,OaiO  TOUOB. 

Under  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  is  divided  into  small  quadrangles,  bounded  by  certain  meridians 
and  parallels,  and  these  quadrangles,  which  number  several  thousand,  are  separately 
surveyed  and  mapped.  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
maps  and  description  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  folios  are  completed  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  foUo  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
geology,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
p^es  of  descriptive  text.  The  text  explains  the  maps  and  describee  the  topographic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic 
map  shows  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  the  hills 
and  valleys  and  the  height  above  sea  level  of  all  points  in  the  quadrangle.  The 
•  areal-geolc^y  map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The 
structural-geology  map  shows  the  relations  of  the  rocks  to  one  another  underground. 
The  economic-geology  map  indicates  the  location  of  mineral  deposits  that  are  com- 
mercially valuable.  The  artesian-water  map  shows  the  depth  to  undergroimd-water 
horizons.  Economic-geology  and  artesian-water  maps  are  included  in  folios  if  the 
conditions  in  the  areas  mapped  warrant  their  publication.  The  folios  are  of  special 
interest  to  students  of  geography  and  geology  and  are  valuable  as  guides  in  the 
development  and  utilization  of  mineral  resources. 

The  folios  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form 
(18  by  22  inches),  called  the  Ubrary  edition.  Some  of  the  folios  that  bear  numbers 
higher  than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owii^  to  a 
fire  in  the  Geological  Survey  building  May  18,  1913,  the  stock  of  geologic  foUos  was 
more  or  less  damaged  by  fire  and  water,  but  80  or  90  per  cent  of  the  folios  are  usable. 
They  will  be  sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale 
orders.  This  rate  applies  to  folios  in  stock  from  1  to  184,  inclusive,  also  to  the  library 
edition  of  folio  186.  The  library  edition  of  folios  185,  187,  and  Ugher  numbers  seU 
for  25  cents  a  copy,  except  that  some  foUos  which  contain  an  unusually  large  amount 
of  matter,  sell  for  50  cents  a  copy.    The  octavo  edition  of  folio  185  and  higher  numbeis 
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Bells  for  50  cents  a  copy.    If  34  folioe  selling  at  25  cento  ead  (or  thdr  eqaivalent  in 
higher-priced  folios)  are  ordered  at  one  time  a  discount  of  40  per  c^t  is  allowed: 
$5.10  is  the  Tninimmn  amount  accepted  at  this  rate. 
All  folios  contain  descriptions  of  the  drainage  of  the  quadrangles. 

*38.  Tmckee  folio,  Califomia. 

Describes  the  general  and  economic  geology  o(  an  ana  ritwniUm  iwatnaiil  and  northiranl 
Iran  Tmckee  Lake,  drained  by  straama  a  part  of  wUdi  <hnr  tbnngb  Ynte  and  American 
liven  to  tbe  Baoamento,  and  part  tbroogh  Laka  Tahoe  to  tba  Omat  Basia,  discosses  the 
topograidiy  and  geoloii^,  and  oader  "  KwiMai»r  gsology "  the  BinarsI  ipanei  vbidi  occur 
abundantly  throaghoat  the  area. 

KISCELLANEOUS   BEPOBT8. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources 
of  various  sections  of  the  country.  Xotable  among  those  pertaining 
to  the  Great  Basin  are  the  reports  of  the  Reclamation  Board,  the 
State  engineer  and  surveyor,  the  State  Conservation  Comnaission  of 
Cahfomia,  the  reports  of  the  State  engineers  of  Idaho,  Ch^gon, 
Utah,  and  Wyoming,  the  biennial  reports  of  the  Bureau  of  Industry, 
Agriculture,  and  Irrigation  of  Nevada,  and  the  annual  reports  of 
the  United  States  Reclamation  Service. 

The  following  reports  deserve  special  mention: 

Oregon  syntem  of  water  titles,  by  John  H.  Lewie:  Oregon  State  Engineer  Bull.  2, 
1912. 

State  and  national  water  laws,  with  detailed  statement  of  the  Oregtm  system  of 
water  titles,  by  John  H.  Lewis,  with  a  discussion  by  Messrs.  Clarence  T.  Johnston  and 
L.  J.  Conte:  Am.  Soc.  CSvil  Eng.  Trans.,  vol.  76,  pp.  637-758, 1913. 

Irrigation  pumping  in  Nevada,  etc.,  by  Charles  Norcxoee:  Nevada  Bureau  of  Indus- 
try, Agriculture,  and  Irrigation  BulL  8, 1913. 

Report  of  irrigation  investigations  in  Utah,  under  the  directum  of  Ehrood  Mead: 
U.  S.  Dept.  Agr.  Office  Exper.  Sta.  BuIL  124.  1903. 

How  to  appiopriate  the  public  watestB  of  the  State  of  Nevada,  compiled  by  W.  M. 
Kearney,  State  engines,  1911. 

Requirements  and  regulations,  including  suggestions  and  instructions  in  relation 
to  the  appropriation,  use,  and  measnsement  of  water  in  tbe  State  of  Nevada:  State 
engineer  of  Nevada,  1912. 
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INTEBEST. 

The  following  list  comprises  reports  not  readily  classifiable  by 
drainage  basins  and  covering  a  wide  range  of  hydrologic  investiga- 
tions: 

WATXa-STTPPI.T  PAFBBS. 

*1.  Pumping  water  for  irrigatioii,  by  D.  M.  Wilson.    1896.    57  pp.,  9  pie. 

Deserllies  pumps  and  motive  powers,  irindmUla,  vaCer  vheels,  and  vailous  kinds  of  engines, 
also  storage  reserroirs  to  retain  pumped  water  until  needed  for  Irrigatian. 

•3.  Sewage  irrigation,  by  G.  W.  Rafter.    1897.    100  pp.,  4  pis.    10c.    (See  Water- 
Paper  22.) 

Discusses  methods  of  sewage  disposal  by  Intermittent  filtration  and  by  Irrigation;  describes 
utUlzatloD  of  sewage  In  Oermany,  England,  and  France,  and  sewage  purification  In  the  United 
States. 

•8.  Windmills  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Oives  results  of  experimental  tests  of  windmills  during  the  summer  of  1806  In  the  vicinity 
of  Qarden,  Kans.;  deeorlbes  Instruments  and  methods  and  draws  ooncliuians. 

*l4.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood. 
1898.     91  pp.,  1  pi. 

Discusses  efficiency  of  pumps  and  water  lifts  of  various  types. 

•20.  Experiments  with  windmills,  by  T.  O.  Perry.     1899.     97  pp.,  12  pis.    15c. 

Includes  tables  and  descriptions  of  wind  wheels,  compares  wheels  of  several  types,  and  dis- 
cusses results. 

•22,  Sewage  irrigation,  Part  II,  by  G.  W.  Bafter.    1899.    100  pp.,  7  pis.    15c. 

Gives  r&umi  of  Water-Supply  Paper  3;  discusses  pollution  of  certain  streams,  experiments 
on  purification  of  factory  wastes  in  Uassachusetts,  value  of  commerda  I  fertiUiers,  and  describes 
American  sewage-disposal  plants  by  States;  contains  bibliography  of  publications  relating  to 
sewage  utilization  and  disposal. 

•41.  The  windmill;  its  efficiency  and  economic  use.  Part  I,  by  E.  C.  Muiphy.    1901. 

72  pp.,  14  pis.    5c. 
•42.  The  windmill;  its  efficiency  and  economic  use,  Part  II,  by  E.  C.  Huiphy.    1901. 

75  pp.  (73-147),  2  pis.  (15-16).     10c. 

Moe.  41  and  43  give  details  of  results  of  experimental  tests  with  wlndmllh  of  various  types. 

*43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 
1901.    86  pp.,  15  pis.    15c.  , 

•56.  Methods  of  stream  measurement.    1901.    51  pp.,  12  pis.    15c. 

Describes  the  methods  used  by  the  Survey  in  l<»l-2.   See  also  Moe.  04, 94,  and  9fi. 

•^.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and  computing  stream 
flow  and  compares  results  obtained  with  the  diflerent  instruments  and  methods;  describes 
also  experiments  and  results  at  the  Cornell  University  hydraulic  laboratory.  A  second,  en- 
larged, edition  published  as  Water-Snpply  Paper  85. 

•67.  The  motions  of  underground  waters,  by  C.  S.  Slichter.    1902.    106  pp.,  8  pis. 
15c. 

Discusses  origin,  depth,  and  amount  of  ground  Waters;  permeablUty  of  rocks  and  porosity 
of  soils;  causes,  rates,  and  laws  of  motions  of  ground  water;  surface  and  deep  zones  of  flows, 
and  recovery  of  water  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape  and  posi- 
tion of  the  water  table;  gives  simple  methods  of  measuring  yield  of  flowing  well;  describes 
artesian  wells  at  Savannah,  Ga. 
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72.  Sewage-pollution  in  the  metropolitan  area  near  New  York  City  and  ita  effect 

on  inland  water  resources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pis.    10c. 

Defines  "normal "  and  "polluted  "  waters  and  discusses  the  damage  resulting  from  poUotion. 

•80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measuremenU  of  stream  fiov;  gives  rain- 
fall, run-^S,  and  evaporation  formulas;  discusses  eflect  of  forests  on  rainfall  and  rmH^. 

87.  Irrigation  in  India  (second  editipn),  by  H.  M.  Wilson.    1903.    238  pp.,  27  pis. 
25c. 
First  edition  was  published  in  Part  n  of  the  Twelfth  Amiual  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  Reclamation  Service,  with  accom- 
panying papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904.  361  pp. 
25c.  [Requests  for  thb  report  should  be  addressed  to  the  TJ.  S.  Reclamation 
Service.] 

Contains  the  following  papers  of  more  or  less  general  Interest: 

Limits  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Morris  Bien. 

Klectrical  transiuLssion  of  power  for  pumping,  by  H.  A.  Storrs. 

Correct  design  aud  stability  of  high  masonry  dams,  by  Goo.  Y.  Wisner. 

Irrigation  surreys  and  the  use  of  the  plane  table,  by  J.  B.  Lippincott. 

The  use  of  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

•94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  prepared  by 
E.  C.  Murphy,  J.  C.  Hoyt,  and  G.  B.  Hollistcr.    1904.     76  pp.,  3  pis.     lOe. 
Gives  instruction  for  field  and  office  work  relating  to  measurements  of  stream  flow  by  cnr> 
rent  meters.   See  also  No.  95. 

•95.  Accuracy  of  stream  measurements  (second,  enlarged,  edition),  by  E.  C.  Murphy. 

1904.  169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  ooiiq>ares  results  derived 
from  different  instruments  and  methods.   See  also  No.  94. 

•103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  which  antipollution  statutes  become  operative,  quotes 
court  decisions  to  show  authority  for  various  deductions,  and  classifles  according  to  scope  the 
statutes  enacted  in  the  different  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States.,  1904  M.  L.  Fuller, 
geologist  in  charge.     1905.     211  pp.,  5  pis.     10c. 

Contains  the  following  reports  of  general  interest.  The  scope  of  each  paper  is  indicated  by 
its  title. 

Description  of  underflow  meter  used  in  measuring  the  velocity  and  directloa  of  nnderground 
water,  by  Charles  S.  SUchter. 

The  California  or  "stovepipe"  method  of  well  construction,  by  Charles  S.  Slkihter. 

Approximate  methods  of  measuring  the  yield  of  flowing  wclb,  by  Charles  S.  Slichtcr. 

Corrections  necessary  In  accurate  determinations  of  flow  from  vertical  well  casings,  from 
notes  ftmiished  by  A.  N.  Talbot. 

Experiment  relating  to  problems  of  well  contamination  at  Quitman,  Oa.,  by  S.  W.  MrCalfa 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.     1905.     52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollution  of  streams  by  sewage  and  by  trade  wastes,  descrit-fs 
the  mauufitcture  of  strawbcard,  and  gives  results  of  ^■arious  experiments  in  disposing  of  the 
waste.  The  second  paper  describes  briefly'  the  topography,  drainage,  and  geology  of  the  region 
about  Marion,  Ind.,  the  contamination  of  rock  wells  and  of  streams  by  waste  oil  and  brine. 

•114.  Underground  waters  of  eastern  United  States;  M.  L.  Ftiller,  geologist  in  charge. 

1905.  285  pp.,  18  pis.    25c. 

Contains  report  on  "  Occurrence  of  underground  water,"  by  M.  L.  Fuller,  discussing  sources, 
amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  water-bearing 
formations,  recovery  of  water  by  springs,  wells,  and  pumps,  essential  conditions  of  artesian 
flows,  and  general  conditions  affecting  underground  waters  in  eastern  United  States. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological 
Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1905.    253  pp.    15c. 

Scope  indicated  by  title. 
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120.  Bibliographic  review  and  index  of  papers  relating  to  underground  waters  pub- 
lished by  the  United  States  Geological  Survey,  187ft-1904,  by  M  L.  Fuller. 
1905.    128  pp.    10c. 
Scope  Indicated  hy  title. 

*122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.    1905.    65  pp. 
5c. 

Defines  and  classifies  underground  waters,  gives  common-law  rules  relating  to  their  use,  and 
dtes  State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C.  S. 
Slichter.    1905.    122  pp.,  15  pis.     15c. 

Discusses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of  underSow  in 
Rio  Hondo,  San  Oabrlel,  and  Mohave  Biver  valleys,  Cal.,  and  on  Long  Island,  N.  Y.;  gives 
lesolts  ol  tests  of  wells  and  pumping  plants,  and  desoibes  stovepipe  method  of  well  oonstructlon. 

143.  Experiments  of  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton, 
1905.    61  pp.,  4  pis.    5c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 

geologist  in  charge.    1905.    220  pp.,  6  pis.    10c.' 

Contains  brief  reports  of  general  interest  as  toUows: 

Drainage  of  ponds  into  drilled  wells,  by  Robert  E.  Hortrai.  Discusses  efficiency,  cost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  wells  in  southern  Michigan. 

Construction  of  so^alled  fountain  and  geyser  springs,  by  Myron  L.  Fuller. 

A  ocnvenlent  gage  for  determining  low  artesian  heads,  by  Myion  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newell,  Chief  Engineer.  1905. 
267  pp.  15c.  [Inquiries  concerning  this  report  should  be  addressed  to  the 
U.  8.  Reclamation  Service.] 

Contains  brief  account  of  the  organizatian  of  the  hydrographio  [water  resources]  branch  and 
the  Reclamatloa  Service,  reports  of  oonferenoes  and  committees,  cliculars  of  instruction,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibllogiaphy  of  technical 
papers  by  members  of  the  service.  O  f  the  papers  read  at  the  conference  these  listed  below  (soope 
indicated  by  title)  are  of  more  or  less  general  interest. 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O..H.  Ensign. 

Estimates  on  tunneling  In  irrigation  projects,  by  A.  L.  lUlows. 

Collection  of  stream-gaging  data,  by  N.  C.  Graver. 

Diamond-drill  methods,  by  O.  A.  Hammond. 

Mean-velocity  and  area  curves,  by  F.  W.  Uarma. 

Importance  of  general  hydrographic  data  conoemlng  basins  of  streams  gaged,  by  B.  E.  Hcrton. 

Effect  ol  aquatic  vegetation  on  stream  flow,  by  R.  E.  Horton. 

Sanitary  rogulatlons  governing  construction  camps,  by  U.  O.  Leigbtvn. 

Necessity  of  draining  irrigated  land,  by  Thos.  H.  Means. 

Alkali  soils,  by  Thos.  II.  Means. 

Cost  of  stream-gaging  votk,  by  £.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Mmpby. 

Silting  of  reservoirs,  by  W.  M.  Reed. 

Farm-unit  classification,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  irrigating  water,  by  H.  A.  Starrs. 

Records  of  flow  at  current-meter  gaging  stations  during  the  frozen  season,  by  F.  H.  Tillinghast. 

147.  Destructive  floods  in  United  States  in  1904,  by  E.  C.  Murphy  and  others.    1905. 

206  pp.,  18  pis.    15c. 

Contains  a  bricfacootrnt  of  "A  method  of  computing  cross.8eotiOD  area  of  waterways,"  includ- 
ing formulas  for  maximum  discharge  and  areas  of  cross  section. 

•160.  Weir  experiments,  coefficienta,  and  formulas,  by  R.  E.  Horton.    1906.    189 
pp.,  38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Scope  indicated  by  title. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  methods,  instruments,  and  reagents  used  in  determining  turbidity,  color,  iron 
clilarides,  and  hardness  in  coimectian  with  the  studies  of  the  quality  of  water  in  various  parts 
of  the  United  States. 
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•152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
second  edition,  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 

•155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long  Island, 
N.  Y.,  by  A.  C.  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Includes  general  discussion  of  fluctuations  due  to  laintall  and  evaporation,  barometric  changes, 
temperature  changes,  changes  in  rivers,  changes  in  lake  level,  tidal  changes,  eOects  of  settlement, 
irrigation,  dams,  underground  water  developments,  and  to  indeterminate  causes. 

•160.  Underground  water  papers,  1906;  M.  L.  Fuller,  geologist  in  charge.  1906. 
104  pp.,  1  pi. 

Gives  account  of  work  in  1906,  lists  publications  relating  to  underground  waters,  and  contains 
the  following  brief  reports  of  general  interest: 

Significance  of  the  term  "artesian,"  by  Myron  L.  Fxiller. 

Representation  of  wells  and  springs  on  maps,  by  M}-ron  I..  Fuller. 

Totalamount  of  free  water  in  the  earth's  crust,  by  Myron  I..  Fuller. 

Use  of  fluorescein  in  the  study  of  underground  waters,  by  K.  B.  Dole. 

Problems  of  water  contamination,  by  Isaiah  Bowman. 

Instances  of  improvement  of  water  in  wells,  by  Myron  L.  Fuller. 

•162.  Destructive  floods  in"  the  United  States  in  1905,  with  a  discussion  of  flood 

discharge  and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy 

and  others.     1906.     105  pp.,  4  pis.     15c. 
•163.  Bibliographic  review  and  index  of  underground-water  literature  published  in 

the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  John.son. 

1900.    130  pp.    15c. 
Scope  Indicated  by  title. 

•179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  inveetigadoiia 
at  Lynchburg,  Ohio,  by  Herman  Stabler.     1906.    34  pp.,  1  pi.     10c. 

Describes  grain  distlliation,  treatment  of  slop,  sources,  character,  and  effects  of  effluents  on 
streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of  disposal 
of  wastes  without  pollution. 

•180.  Turbine  water-wheel  teste  and  power  tables,  by  R.  E.  Horton.  1906.  134 
pp.,  2  pis.     20c. 

Scope  indicated  by  title, 

•185.  Inveetigations  on  the  piuification  of  Boston  sewage,  *  ♦  *  with  a  history 
of  the  sewage-disposal  problem,  by  C.-E.  A.  Winslow  and  E.  B.  Phelps. 

1906.     163  pp.     25c. 

Discusses  composition,  disposal,  purification,  and  treatment  of  sewages  and  tendencies  in 
sewage^disposal  practice  in  England,  Germany,  and  the  United  States;  describes  character 
of  crude  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks,  and  puri- 
fication in  Intermittent  sand  filtration  and  coarse  material;  gives  bibliography. 

•186.  Stream  pollution  by  acid-iron  wastes,  a  report  based  on  investigations  made 
at  Shelby,  Ohio,  by   Herman  Stabler.    1906.    36  pp.,  1  pi. 

Gives  history  of  poll  ution  by  add-iron  wastes  at  Shelby,  Ohio,  and  of  resulting  litigatkm 
discusses  elTect  of  acid-iron  liquors  on  sewage  purification  processes,  recovery  of  copperas  from 
acid-iron  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

*187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Barrows  and 
R.  E.  Horton.     1907.     93  pp.,  1  pi.     15c. 
Scope  indicated  by  title. 

•189.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.     29  pp.,  2  pis. 

Describes  manufacture  of  3trawlx>ard,  present  and  proposed  methods  of  disposal  of  waste 
liquors,  laboratory  investigations  of  precipitation  and  sedimentation,  and  field  studies  ot. 
amounts  and  character  of  water  used,  raw  material  and  finished  product,  and  mechanical 
filtration. 

•194.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  The  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.  1907.  3639  pp., 
2  pis. 

Scope  Indicated  by  amplification  of  title. 
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*200.  Weir  experiments,  coeffldenta,  and  formulas  (revision  of  paper  No.  150),  by 
R.  E.  Horton.    1907.    195  pp.,  38  pis.    35c. 
Scope  Indicated  by  title. 

*22e.  The  pollution  of  streams  by  solpliite-pulp  waste,  a  study  of  possible  remedies, 
by  E.  B.  Phelpe.    1909.    37  pp.,  1  pi.    10c. 

Describes  manubeture  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work  lead- 
ing to  suggestions  as  to  methods  of  preventing  stream  pollution. 

*229.  The  disinfection  of  sewage  %nd  sewage  filter  effluents,  with  a  chapter  on  the 
putreecibility  and  stability  of  sewage  effluents,  by  £.  B.  Phelpe.    1909. 
91  pp.,  1  pi.    15c. 
Scope  Indlcatad  by  title. 

*234.  Papers  on  the  conservation  of  water  reeouices.    1909.    96  pp.,  2  pis.    15c. 

Contains  the  following  papers,  whose  scope  Is  indicated  by  their  titles:  Distribution  of  raln- 
foll,  by  Henry  Gannett;  Floods,  by  M.  O.  Leigbton;  Developed  water  powere,  compiled  under 
the  direction  of  W.  M.  Steuart,  with  discussion  by  M.  O.  Leighton;  Undeveloped  water  powers, 
by  it.  O.  Leighton;  Irrigation,  by  F.  E.  Newell;  Underground  waters,  by  W.  C.  Uendenhai.: 
Denudation,  by  R.  B.  Dole  and  Herman  Stabler;  Control  of  catchment  areas  by  H.  N.  Parker. 

*235.  The  ptirification  of  some  textile  and  other  factory  wastes,  by  Herman  Stabler 
and  G.  H.  Pratt.    1909.    76  pp.    10c. 

Discusses  waste  waters  from  wool  scounng,  bleaching  and  dyeing  cotton  yam,  bleaching 
ootton  piece  goods,  and  manufacture  of  oleomargarine,  fertiliier,  and  glue. 

236.  The  quality  of  surface  waters  in  the  United  States;  Part  I,  Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  B.  B.  Dole.    1909.     123  pp.     10c. 
Describes  collection  of  samples,  methods  of  examination,  pr^nratlon  of  solutions,  aoctiracy 
of  estimates  and  expression  of  analytical  results. 

238.  The  public  utility  of  water  powers  and  their  governmental  reflation,  by 
Ren6  Tavemier  and  M.  O.  Leighton.    1910.    161  pp.    15c. 

Discusses  hydiaolio  power  and  Irrigation,  French,  Italian,  and  Swiss  legislation  relative 
to  the  development  of  water  powers,  and  laws  proposed  in  the  French  Parliament;  reviews 
work  of  bureau  of  hydraulics  and  agricultural  improvement  of  the  French  department  of  agri- 
cultore,  and  gives  rteum^  of  Federal  and  State  water-power  legislation  In  the  United  States. 

•255.  Underground  waters  for  farm  use,  by  M.  L.  Puller.    1910.    58  pp.,  17  pis.    15c. 
Disci'sses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  different 
materials;  springs  and  their  protection;  opoi  or  dug  and  deep  wells,  their  location,  yield,  rela- 
tive cost,  protection,  and  safety;  advantages  and  disadvantages  of  dstems  and  combination 
wells  and  cisterns. 

•257.  Well-dnlling  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Discosses  amount,  distribution,  and  disposal  of  rainfall,  water-bearing  rocks,  amooDt  of 
ground  water,  artesian  conditions,  and  oil  and  gas  bearing  formations;  gives  history  of  well 
drllUng  in  Asia,  F.urope,  and  the  United  States;  describes  in  detail  the  various  methods  and 
the  machinery  used;  discusses  loss  of  tools  and  geologic  difficulties,  contamination  of  well  waters 
and  methods  of  prevention,  tests  of  capacity  and  measurement  of  depth,  and  oosta  of  sinking 
wells. 

•258.  Underground  water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Olapp,  G.  0.  Matson, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 

Contains  the  following  papers  (scope  indicated  by  title)  of  general  interest: 

Drainage  by  wells,  by  M.  L.  Fuller. 

Freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 

Foliation  of  nndergronnd  waters  In  limestone,  by  O.  C.  Matson. 

Protection  of  shallow  wells  in  sandy  deposits,  by  M.  L.  Fuller. 

Magnetic  wells,  by  M.  L.  Fuller. 

*315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnson.    1913.    84  pp., 
8  pis.    10c. 

Discnsses  ground,  lake,  and  river  waters  as  public  supplies,  devek>pment  of  water-works 
systems  in  the  United  States,  water  consumption,  and  typhoid  fever;  describes  methods  of 
flltistion  and  sterilization  of  water,  and  municipal  water  softening. 

334.  The  Ohio  Valley  flood  of  March-April,  1913  (including  comparisons  with  some 
earlier  floods),  by  A.  H.  Horton  and  II.  J.  Jackson.    1913.    96  pp.,  22  pis. 

20c. 

Althougb  lelsting  spedflcally  to  floods  in  the  Oliio  Volley,  this  report  discusses  also  the 
I  of  floods  and  the  prevention  of  damage  by  floodi. 
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337.  The  effects  of  ice  on  stream  flow,  by  William  Glemi  Hoyt.    1913.    77  pp.,  7  pis. 
15c. 

Discusses  metbods  of  measmiiig  the  winter  flow  of  streams. 

*345.  Contributions  to  the  hydrology  of  the  United  States,  1914;  N.  C.  Giover,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.    Contains: 

*(e)  A  method  ol  detarminlng  the  dally  discharge  of  riven  of  variable  slope,  by  11.  R.  Hall, 
W.  E.Hall,  and  C.H.  Pierce,  pp.  E»-«5.    Scope  indicated  by  title. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geolog^icai  Survey, 
tabulated  by  F.  W.  Clake,  chief  chemist.    1914.    40  pp.    6c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  in  varlODS  parts  of  the  United 
States,  Including  analyses  of  the  geyser  water  of  Yellowstane  National  Park,  hot  Springs  in 
Montana,  brines  from  Death  Valley,  water  from  the  Gulf  of  Mexico,  and  mine  waters  from 
Tennessee,  Michigan,  Missouri  ruid  Oklahoma,  Montana,  Colorado,  and  Utah.  Nevada  and  Ari- 
zona, and  California. 

871.  Eiquipment  for  cuiremit-meter  gt^ing  stations,  by  G.  J.  Lyon.    1915.    64  pp., 
37  pis.    20c. 

Describes  methods  of  iTi«t«iHTig  wBter-etage  recorders  and  other  gages  and  of  oonstructing 
gage  wells,  shelters,  structures  lor  mairing  discharge  measurements,  and  artlflcial  controls. 

•375.  Oontributions  to  the  hydrology  of  th*  United  States,  1915;  N.  C.  Grover, 
chief  hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c. 

Contains  throe  papers  presented  at  the  conference  of  engineers  of  the  water-resourccs  branch 
in  December,  1914,  as  follows: 

*(c)  Relation  of  stream  gaging  to  the  science  of  hydraulics,  by  C.  H.  Pierce  and  R.  W.  Daven- 
port, pp.  77-84. 

(e)  A  method  for  correcting  river  discharge  for  a  changing  stage,  by  B.  E.Jones,  pp.  117-130, 

(J)  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of  stream  flow,  by 
C.  H.  Fierce,  pp.  131-139. 

*400.  Contributions  to  the  hydrology  of  the  United  States,  1916;  N.  C.  Glover,  chief 
hydraulic  engineer.    1917.    108  pp.,  7  pis.    Contains: 

(a)  The  people's  Interest  in  water-powerresonrces,  by  O.O.  Smltb,  pp.  1-& 

*(e)  The  measurement  of  silt-laden  streams,  by  R.  C.  Pierce,  pp.  39-51. 

(d)  Aocnracy  of  stream-flow  data,  by  N.  0.  Orover  and  J.  C.  Hoyt,  pp.  SS-SB. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur 
J.  Ellis.    1917.    59  pp.    lOc 

A  toief  paper  published  "merely  to  furnish  a  reply  to  the  numerous  inquiries  that  are  con- 
tinually being  received  from  all  parts  of  the  country"  as  to  the  efBcacy  of  the  divining  rod  for 
locating  underground  water. 

426.  Oontributions  to  the  hydrology  of  the  United  States,  1917;  N.  G,  Grover,  chief 

hydraulic  engineer.    1918.    Contains: 

*(c)  Hydraulic  conversion  tables  and  convenient  equivalents,  pp.  71-M.    1917. 

427.  Bibliography  and  index  of  the  publications  of  the  United  States  Geological 

Survey  relating  to  ground  water,  by  O.  E.  Meinzer.    1918.    169  pp.,  1  pi. 
Includes  publications  prepared.  In  whole  or  part,  by  the  Oeologlcal  Survey  that  treat  any 
phase  of  the  subject  of  ground  water  or  any  subject  directly  applicable  to  ground  water.   Illus- 
trated by  map  diowlng  reports  that  cover  specific  areas  more  or  less  thoroughly. 

AinrUAL  REPORTS. 

•Fifth  Annual  Report  of  the  United  SUtee  Geological  Survey,  1883-84,  J.  W.  PoweU, 
Director.    1886.    xxxvi,  469  pp.,  68  pis.    $2.25.    Contains: 

*The  requisite  and  qualifying  oondltioiia  of  artesian  wells,  by  T.  C.  ChamberUn,  pp.  US  to 
173,  pi.  21.    Scope  indicated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W. 
Powell,  Director.    1891.    2  parte.    Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pis. 

$2.     Contains: 

•Irrigation  in  India,  H.  M.  Wilson,  pp.  363-561,  pis.  107  to  146.    See  Water-Supply  Paper  87. 
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Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parte.  "Pt.  Ill,  Irri- 
gation, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

•American  irrlgatioineiiKbienlBg,  by  H.  II.  Wflgan,  pp.  l<n-M9,  ph.  111-M5. 
Discusses  the  ooonomlc  aspects  ol  Irrigation,  gJkftUne  drainage,  silt  and  sedimentation;  gives 
brief  history  of  legislation;  describes  perennial  canals  in  Idaho,  California,  Wyoming,  and  Arl- 
lona;  discusses  water  storage  at  reservoirs  of  the  California  and  other  projects,  sabeurfitcesouroes 
of  snpply,  pumping,  and  snblrrlgstlon. 

Fourteenth  Annual  Keport  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  »Pt.  II,  Accompanyii^ 
papers,  XX,  597  pp.,  73  pis.    $2.10.    Containa: 

•The  potable  waters  of  eastern  United  States,  by  W.  J.  licOee,  pi>.  1-47.  Uisonsses  cistern 
water,  stream  waters,  and  ground  waters,  Including  mineral  springs  and  artesian  wells. 

•Natural  mineral  waters  of  the  United  States,  by  A.  C.  Pealo,  pp.  49-88,  pis.  3  and  4.  Dis- 
cusses the  origin  and  flow  of  mineral  springs,  the  source  of  mineralization,  thermal  springs,  the 
chemical  composition  and  analysis  ofsprlng  waters,  geographic  distribution,  and  tlie  utilization 
of  mineral  waters;  gives  a  list  of  American  mineral  q>rlng  resorts;  contains  also  some  analyses. 

Nineteenth  Annual  Keport  of  the  United  States  6eol<^cal  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parte  in  7 
vols,  and  separate  case  for  maps  with  Pt.  V.  "Pt.  II,  Papers  chiefly  of  a 
theoretic  nature,  v,  958  pp.,  172  pis.    $2.65.    Contains: 

•Principles  and  conditions  of  the  movements  of  ground  water,  by  F  H.  King,  pp.  5d-294, 
pis.  ft-16.  Discusses  the  amount  of  water  stored  In  sandstone.  In  soil,  and  In  other  rocks,  the 
depth  to  which  ground  water  penetrates;  gravitational,  thermal,  and  capillary  movements  of 
ground  waters,  and  the  configuration  of  the  ground'water  surface;  gives  the  results  of  experi- 
mental Investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medium,  and  through 
sands,  sandstones,  and  silts;  discusses  results  obtained  by  other  investigators,  and  summarlies 
results  of  observations;  discusses  also  rate  of  flow  of  water  throngh  sand  and  rock,  the  growth 
of  rivers,  rate  of  flltratlon  through  soil.  Interference  of  wells,  etc. 

•Theoretical  Investigation  ottbe  motion  of  ground  waters,  by  C.  S.  SUcbter,  pp.  29!h384,  pi. 
17.   Soopelndloatad  by  title. 

PBOFZSBIOITAl,  PAFEBS. 

*72.  Denudation  and  erosion  in  the  southern  Appalachian  region  and  the  Monon- 
gahela  basin,  by  L.  C.  Glenn.     1911.    137  pp.,  21  pis.    35c. 

Describes  the  topognqihy ,  geology,  drainage,  forests,  climate,  and  population,  and  transpor- 
tation facilities  of  the  region,  the  relation  of  agriculture,  Inmbering,  mining,  and  power  develop- 
ment to  erosion  and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives  details 
ol  conditions  In  Holston,  Nollchocky,  French  Broad,  Little  Tennessee,  and  Hlwassee  river 
basins,  along  Tennessee  River  proper,  and  In  the  basins  of  the  Coosa-Alabama  S3rstem,  Chatta- 
hoochee, Savannah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Uonongahela  rivers. 

86.  The  transportation  of  ddbris  by  running  water,  by  Q.  E.  Gilbert,  based  on 
experiments  made  with  the  assistance  of  E.  C.  Muiphy.  1914.  263  pp., 
3  pis.    70c. 

The  results  of  an  Investigation  which  was  carried  on  In  a  specially  equipped  laboratory  at 
Berkley,  Cal.,  and  was  undertaken  for  the  purpose  of  learning  "the  laws  which  control  the 
movement  of  bod  load  and  especially  to  determine  how  the  quantity  of  load  Is  related  to  the 
stream  slope  and  discharge  and  to  the  degree  of  comminution  of  the  d£brls." 

A  highly  technical  report. 

105.  Hydraulic-mining  debris  in  the  Sierra  Nevada,  by  G.  K.  Gilbert.  154  pp., 
34  pis.    1917.    50c. 

Presents  the  results  of  an  investigation  undertaken  by  the  United  States  Geological  Survey 
In  response  to  a  memorial  from  the  California  Miners'  Association  asking  that  a  particular  study 
be  made  ol  portions  of  the  Sacramento  and  Ban  Joaquin  vallcj'S  affected  by  detritus  from  tor- 
rential streams.  The  report  deals  largely  with  geologic  and  physiographic  aspects  of  the  sub- 
ject, traces  the  physical  effects,  past  and  future,  of  the  hydraulic  '"'"ine  of  earlier  decades,  the 
similar  ciTects  which  certain  other  Industries  Induce  through  stimulation  ol  the  erosion  of  the 
soil,  and  the  influence  of  the  restriction  of  the  area  of  Inundation  by  the  construction  of  levees. 
Suggests  cooperation  by  several  Interests  for  the  control  of  the  streams  now  carrying  heavy  loads 
ofddbrls. 
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*32.  IdstB  and  analysee  of  the  minezal  spfingB  of  the  United  States  (a  prelimiaHy 
study),  by  A.  G.  Peale.    1886.    235  pp. 

Defines  mlDcal  watcn,  Utfs  tbe  qirliigi  by  Statas,  Old  ghns  tabin  of  aalyaM. 

•319.  Summary  of  the  contiolling  factara  at  arteaiaii  flows,  by  M.  L.  Fuller.    1908, 
44pp.,  7  pis.    10c. 

Describes  andergroand  reservoirs,  Uie  sonnses  of  Kroimd  mtera,  tbe  confining  agBits,  tlie 
primarj  and  modUying  faetors  of  arteaian  circulation,  tbe  essential  and  modifying  teetors  of 
artesian  flow,  and  typical  artesian  systems. 

•479.  The  geochemical  interpretation  of  water  analyaee,  by  Chase  Palmer.    1911. 
31  pp.    5c. 

Diacoases  tbe  expression  ofcbemlcsl  analyses,  tiie  ebendcal  cbancter  of  nter,  and  the  prop- 
erties of  natoral  waters;  gfres  a  clseslflcation  of  waters  based  on  property  values  and  reacting 
vafaies,  and  discusses  tbe  cbaraeter  of  tbe  waters  of  certain  rivers  as  interpreted  directly  from 
tbe  results  of  aualysee,  dlscosses  also  tbe  relation  of  water  properties  to  geologic  tarmstions, 
dlica  in  river  water,  and  tbe  cbaraeter  of  Uie  waters  of  tbe  ICisdssippi  and  tbe  Oreat  lakte 
and  St.  Lawrence  River  as  iniHoatad  by  eliemical  analyses. 

as.  The  data  of  geochemistry  (third  edition),  by  F.W.Clarice.   1916.   821pp.   45c. 

Earlier  editions  were  pobUsbed  as  Bolletins  330  and  «1.  Cmitains  a  diseassion  of  tbe  state- 
ment and  luterpietatlon  of  water  analyses  and  acb^ter  on  "Minenl  wcDsandqirings''  (pp. 

179-216).     nitMHWCB  ttl«  HuSlrftlntl  «llH  «»l»««»w-«Hnn  nt  »»rfn»r»l  i»»ti>i-«  cl»««ig««  iti  Uwt  nnrnj^ntt. 

tbm  of  water,  deposits  of  calcareous,  ocberoos,  and  sfliceons  materials  made  by  water,  vadose 
and  Juvenile  waters,  and  tbermal  springs  in  relation  to  volcanism.  Describes  tbe  different 
kinds  of  ground  water  and  gives  typical  anaiyaes.  TnnhKles  a  teief  UbUocrapby  of  papers 
containing  water  snalyaea. 
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(A— Ammal    Report;  M-Uanograph;  B-B«]letta;  P— Profegsional    Paper;  W-Wate^8npply  Paper, 

O  F-Ooologicloilal 

Artesian  waters:  Essential  conditions A5;B  319;  W  67,  114 

Bibliographies' W  119,  120,  163,  416,427 

California:  Quality  of  waters A8;  W  225,  237,  274,  278 

Surface  waters A  8, 

12  ii,  13  iii,  16  ii,  18  iv,  20  v;  W43,  68,  81,  181,  224,  237,  278,  297,  300 

Underground  waters B  298,  540 

W_  57,  149,  181,  224,  225,  278,  294;  G  F  39 

Chemical  analyses:'  Methods  and  interpretation W  151,  236,  274;  U  479,  616 

Conservation W234 

Debris  reports '. P  86,  105 

Denudation P  72 

Divining  rod .' W  416 

Engineering  methods W  1,  3,  8,  20,  41,  42 

43,  56,  64,  94,  95,  110,  143,  150,  180,  187,  200,  257,  337,  375c;  425c 

Floods W147,  162,  334 

Idaho:  River  profiles W  44,  420 

Surface  waters Allii;  W162,  350,  420 

Underground  waters B  298 

India:  Irrigation '. A  12 ii;  W87 

Ice  measurements W  187,  337 

Irrigation AlOii,  llii,  12ii,  13  iii,  16ii;  W  20,  22,  41,  42,  87 

Legal  aspects:  Surface  watera W103,  152,  238 

Underground  waters W122 

Mineral  springs:  Analyses A  14  ii;  B  32 

Origin,  distribution,  etc A  14  ii 

Lists B32;  W114 

Motions  of  ground  waters A19ii;  B  319;  W67,  110,  140 

Nevada:  Quality  of  waters MXI;  W274,366,  375d,  423 

River  profiles W44 

Surface  waters A3, 

11  ii,  12  ii,  13  iii,  18  iv;  M  XI;  P  96;  B  298,  640;  W  68, 146,  162,  224 

Underground  waters W  61,  149,  224,  365,  375<f,  423;  O  F  39 

Oregon:  Quality  of  waters A  4;  W  220,  231,  363 

Surface  waters A  4;  B  252;  W  220,  231,  363,  370 

Underground  waters B  252,  298;  W61,  149 

Pollution:  By  industrial  wastes W  179,  186,  189,226,235 

By  sewage W  72,  194 

Taws  forbidding W  103,  152 

Indices  of W  160 

Profile  papers W  44,  420 

■  Uany  of  the  rpports  contain  brief  subject  bibliographies.    See  abstracts. 

*  Many  cbemical  analyses  are  scattered  Uiroagb  the  reports,  as  indicated  by  abstracts. 
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Sanitation;  quality  of  waters;  pollution;  eewage  irrigation W3, 

22,  72,  103,  110,  113,  114,  145,  152,  160,  179,  185, 
186,  189,  194,  226,  229,  235,  236,  255,  258,  315 

Sewage  dispoeal  and  purification W  3,  22,  72, 113, 185, 194,  229 

Underground  waters:  Legal  aspects W  122 

Methods  of  utilization W  114,  255,  257 

PoUution WHO,  144, 145, 160,  258 

Utah:  Quality  of  waters MI;  W  199,  217,  277 

River  profiles W  44,  420 

Surface  waters AUii,  13iii;  MI;  W  162,  217,  277,  420 

Underground  waters B  264,  298;  W  7,  61,  149,  157,  199,  217,  477 

Windmill  papers W  1,  8,  20,  41,42 
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Abraham  canal,  Utah x 

Alamo  River,  Cal xi 

American  Fork,  Utah vni 

American  Fork,  South  Fork,  Utah,  vin 

Ana  River,  Or^ xv 

Annabella  canal,  Utah x 

A.  O.  canal.    See  Ck>Ilins  canal. 

A8hCTeek,Cal xi 

Asay  Creek,  Utah ix 

Bagley  ditch,  Oreg xv 

BairB  Creek,  Cal xi 

Baker  Creek,  Cal xi 

Baker  Creek,  Nov. xi 

Barton  and  LeFevre  canal,  Utah.  ix 

Baxter  Creek,  Cal xiv 

Bear  Lake,  Idaho vn 

Bear    (Mud)    Lake    inlet    canal, 

Idaho vn 

Bear  River,  Idaho,  Utah,  Wyo vii 

Beaver  River,  Utah x 

Bidwell  Creek,  Cal xiv 

Big  Creek,  Nev im 

Big  Cottonwood  Creek,  Utah. vni 

Big  Pine  and  Ovrens  Biver  canal, 

Cal XI 

Big  Pine  Creek,  Cal xi 

Big  Warm  Spring,  Nev xi 

Birch  Creek,  Cal xi 

Birch,  Creek  Nev xi 

Bishop  Creek,  Cal xi 

Bishop  Creek,  Nev xm 

Bishop  Creek  canal,  Cal xi 

Blacksmith  Fork,  Utah vi,  vm 

Blacksmith  Fork  power-plant  race, 

Utah vui 

Bluejoint  Lake,  Oreg xiv 

Box  Elder  Creek,  Utah vm 

Bridge  Creek  (Malheur  and  Harney 

Lakes  basin),  Oreg xv 

Bridge  Creek  (Silver  Lake  basin), 

Oreg IV 

Brooklyn  caoal,  Utah x 

Buck  Creek,  Oreg xv 

Buena  Vista  canal,  Or^ xv 

Buckeye  Creek,  Cal xn 

Camas  Creek,  Oreg xiv 

Campbell  Lake,  Lower,  Oi^ xrv 


Canal  A,   Utah.    See  Delta  and 

Melville  canal. 

CanalB,Utali x 

Canal  C,  Utah... x 

Carson  River,  Nev xn 

Caison  River,  East  Fork,  Cal., Nev.  xn 

Caraon  Biver,  West  Fork,  Cal xii 

Chalk  Creek  (tributary  to  Weber 

Biv»),  Utah viii 

Chalk  Creek,  Pavant  Valley,  Utah .  x 

Chewaucan  River,  Greg x  v 

Circleville  canal,  Utah ix 

City  Creek,  Utah vm 

Clear  Creek,  Utah ix 

Cleveland  Creek,  Nev xi 

Coal  Creek,  Utah x 

Collins  (George)  canal,  Cal xi 

Collins  (A;  O.)  canal,  Cal xi 

Company  ditch,  Oreg xiv 

Conn  ditch,  Greg xv 

Com  Creek,  Utah x 

Cottonwood  Creek,  Cal xn 

Cottonwood  Creek,  Big,  Utah vm 

Cottonwood  Creek,  Little,  Oreg ...  xv 

Cottonwood  Creek,  Little,  Utah. . . .  vm 

Cove  canal,  Utah ix 

Coyoto  canal,  Utah ii 

Crane  Creek,  Oreg xiv 

Cowhead  Lake,  Cal xiv 

Crooked  Creek,  Oreg xv 

Crump  Lake,  Oreg xiv 

Cub  Creek,  Idaho vn 

Cucamon^  Creek,  Oreg xv 

Currant  Creek,  Nev xi 

Dalton  canal,  Utah ix 

Deep  Creek,  Cal.,  Oreg xiv 

Dell  canal,  Cal xi 

Delta  and  Melville  canal  (canal  A), 

Utah X 

Delta  and  Melville  reservoir,  Utah.  ix 

Deeeret  canal,  Utah x 

Deseret  High- Line  canal,  Utah —  x 

Diamond  Fork,  Utah vm 

Dismal  Creek,  Cal xiv 

Division  Creek,  Cal xi 

Donner  Creek,  Cal xm 

Donner  und  Blitzen  River,  Oreg. .  xv 
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Dover  canal,  Utah x 

Drake  Creek,  Oreg xrv 

Dackwater  Creek,  Nev xi 

East    Fork.      See  name  of  main 

streovit 

East  Panguitch  canal,  Utah iz 

East  Side  canal,  Cal xi 

East  Side  canal,  Utah vm 

East  Walker  River,  Cal.,  Nev ux 

Eightmile  Creek,  Cal zi 

Elsinore 'canal,  Utah x 

Emigration  Creek,  Utah vin 

Farmers  canal,  Cal xi 

Fayette  canal,  Utah x 

Fifteenmile  Creek,  Cal xrv 

Fish  Creek,  Oreg xiv 

Flagstaff  Lake,  Oreg xiv 

Flagstaff  Lake  inlet,  Oreg iiv 

Fox  canal,  Utah ix 

Galena  Creek,  Nev xrv 

George     canal,  Cal.    See    Collins 

canal. 

George  Creek,  Cal xi 

Georgetown  Creek,  Idaho vn 

Gold  Run  Creek,  Cal xrv 

Goodale  Creek,  Cal xi 

Great  Salt  Lake,  Utah vn 

Gunnison  Bend  reservoir,  Utah ...  ix 

Hammond  canal,  Utah vm 

Hanks  Creek,  Nev xm 

HartLake,  Or^ xrv 

Hatch  Bench  canal,  Utah ix 

Hillside  (North)  canal,  Cal xi 

Hillside  (South)  canal,  Cal xi 

Hobble  Creek,  Utah vm 

Home  Creek,  Or^ xv 

Honey  Creek,  Or^ xnr 

Humboldt-Lovelocks      Irrigation, 

Light  &  Power  Co.  'canal,  Nev. .  im 

Humboldt  River,  Nev xm 

Humboldt  River,  North  Fork,  Nev.  xm 

Humboldt  River,  South  Fork,  Nov.-  xm 

Hyrum  power  plant  canal,  Utah. .  vm 
Independence  Creek  (Pyramid  and 

Winnemucca  Lake  basins),  Cal.  xrv 
Independence  Creek  (Owens  Lake 

basin),    Cal.    See    Little    Pine 

Creek. 

Indian  Creek,  Utah x 

Innis  ditch.    >See  Jones-Innis-ZX. 

Intermittent  Springs,  Nev xi 

Janesville  Creek,  Cal xrv 

Jonee-Innis-ZX  ditch,  Oreg xv 

Jordan  River,  Utah vm 


Joseph  Canal,  Utah x 

Junction  Middle  canal ix 

Keiger  Creek,  Or^ xv 

Kingston  canal,  Utah ix 

Kingston  canal.  Old,  Utah ix 

Krumbo  Creek,  Oreg xv 

Lake  Tahoe,  Cal xm 

lAke  Winnemucca  inlet,  Nev xm 

Lamoille  Creek,  Nev xm 

Lassen  Creek,  Cal xrv 

Leamington  canal,  Utah x 

Lees  Creek,  Nev xi 

Leevining  Creek,  Cal xn 

Little  Cottonwood  Creek,  Oreg xv 

Little  Cottonwood  Creek,  Utah vm 

Little  Ifalad  River,  Idaho vm 

Little  Pine  Creek,  Cal xi 

Little  Truckee  River,  Cal xm 

Littlerock  Creek,  Cal xn 

Logan,  Hyde  Park,  and  Smithfield 

canal,  Utah vn 

Logan  Northern  canal,  Utah vn 

Logan  River,  Utah vu 

Lone  Pine  Creek,  Cal xn 

Long  canal,  Utah ix 

Lost  Creek,  Utah vm 

Lower  Campbell  Lake,  Oreg xiv 

Lyman's  ditch,  Utah x 

Maggie  Creek,  Nev xm 

Malad  River,  Little,  Idaho vm 

Malheur  Lake  outlet,  Or^ xv 

Mammoth  Creek,  Utah ix 

Manti  Creek,  Utah x 

Maple  Creek,  Utah vm 

Markleeville  Creek,  Cal xn 

Marys  River,  Nev xm 

McCoy  Creek,  Or^ xv 

McEwen  canal,  Utah ix 

M.  C.  ditch,  Oreg xiv 

M.  C.-Givan  ditch,  Or^ xrv 

Mclntyre  canal,  Utah x 

McNally  canal,  Cal xi 

Meadow  Creek,  Utah x 

Melville  Main  canal,  Utah x 

Melville  West  Side  canal,  Utah ...  x 

Midland  canal,  Utah x 

Mill  Creek,  Utah vm 

Minersville  canal,  Utah x 

Mitchell  Slough  canal,  Utah ix 

Mohave  River,  Cal xn 

Mono  Lake,  Cal xn 

Monroe  canal,  Utah x 

Monroe  South  Bend  canal,  Utah . .  ix 
Mud  Creek  (Malheur  and  Harney 

Lakes  basin),  Or^ xv 
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Pace. 
Mud  Creek  (Wanier  Lakee  baaiii) 

Oreg XIV 

Mud  Lake  inlet  canal,  Idaho.   See 

Bear  Lake  inlet  canal. 

New  River,  Cal ii 

North    canal,    Cal.    See   Hillside 

canal. 

North  Creek,  North  Fork,  Utah ...  x 

North  Creek,  South  Fork,  Utah.. .  x 
North   Fork.    See  name  of  mean 

gtream. 

OakCreek,  Cal xi 

Ogden  River,  Utah vni 

Old  Houston  canal,  Utah ix 

Old  Kingston  canal,  Utah ix 

Otter  Creek,  Utah ix 

Owens  Lake,  Cal n 

Owens  River,  Cal xi 

Owens  River  canal,  Cal xi 

Owens  River  and  Big  Pine  canal, 

Cal XI 

Panguitch  Creek,  Utah ix 

Parleys  Creek,  Utah vm 

Petoetneet  Creek,  Utah vin 

Pelican  Lake,  Oreg xrv 

Pine  Creek,  Cal '  xi 

Pine  Creek,  Nev xm 

Pine   Creek,    Utah    (tributary   to 

Sevier  River) ix 

Pine  Creek,  Pavant  Valley,  Utah.  x 

Pine  Creek,  Big,  Cal xi 

Pine  Creek,  Little,  Cal xi 

Piute  reservoir,  Utah ix 

Pleasant  Valley  Creek,  Cal xn 

Powers  canal,  Cal xi 

Prosser  Creek,  Cal vm 

ProBser  Creek,  South  Fork,  Cal. . .  xm 

Prove  River,  Utah vm 

Provo  River,  South  Fork,  Utah . . .  vm 

RawBon  canal,  Cal xi 

Roeee  River,  Nev xm 

Richfield  canal,  Utah x 

Riddle  Creek,  Oreg • xv 

Robinson  Creek,  Cal xii 

Rock  Creek  (Owens  Lake  basin), 

Cal XI 

Rock  Creek  (Warner  Lakes  basin), 

Cal XIV 

Rock  Creek,  Nev xni 

Rockyford  canal,  Utah x 

Rush  Creek,  Cal xn 

Sal  ina  Creek,  Utah x 

Salt  Lake,  Great,  Utah vii 

Salton  Sea,  Cal xi 
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Sanger  canal,  Cal xi 

San  Pitch  River,  Utah x 

Santaquin  Creek,  Utah.    See  Sum- 
mit Creek. 
Sawmill    Creek,    Cal.    See  Eight- 
mile  Creek. 

Schloss  Creek,  Canal xrv 

Sevier  River,  Utah ix 

Sevier  River,  East  Fork,  Utah ix 

Sevier  River  Land  &  Water  Co.'s 

by-pass,  Utah i 

Sevier  River  Land  &  Water  Co.'s 

canal,  Utah x 

Sevier  River  Land  &  Water  Co.'s 
reservoir,   No.    1   (Fool   Creek), 

Utah X 

Sevier  Valley  canal,  Utah ix 

Shepard  Creek,  Cal xi 

Silver  Creek,  Cal xn 

Silver  Creek  (Malheur  and  Harney 

Lakes  basin),  Oreg xv 

Silver  Creek  (Silver  Lake  basin), 

Oreg XV 

Sil\'ie8  River,  Or^ xv 

Smalls  Creek,  Oreg xv 

Smith  canal,  Utah x 

Snake  Creek,  Nev xi 

Snyder  Creek,  Oreg xiv 

Soda  Creek,  Idaho vii 

South*  canal,    Cal.    See   Hillside 
canal. 

South  Creek,  Utah x 

South   Fork.    See  name  of  main 
stream. 

Spanish  Fork,  Utah vin 

Starr  Creek,  Nev xm 

State  canal,  Utah  (5  stations) ix,  x 

Steamboat  Creek,  Nev xiv 

Stevens  canal,  Cal xi 

Stone  Corral  Lake,  Oreg.. xrv 

Summit  Creek,  Utah vm 

Susan  River,  Cal xiv 

Swager  Creek,  Cal xii 

Tabooee  Creek,  Cal xi 

Tahoe  Lake,  Cal xm 

Thibaut  Greek,  Cal xi 

Thousand  Springs  Creek,  Nev xi 

Tinemaha  Creek,  Cal xi 

Trout  Creek,  Oreg xv 

Truckee  River,  Cal.,  Nev xm 

Truckee  River,  Little,  Cal xm 

Tuttle  Creek,  Cal xii 

Twelvemile  Creek,  Cal.,  Oreg xiv 

Twentymile  Creek,  Oreg xiv 
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OF  LOWER  COLUMBIA  RIYER 
GE  BASm  IN  OREGON,  1915. 


A.Nr>    SCOPE  OF  WORK. 

ries  of  14  reports  presenting  results  of 
>n  streams  in  the  Unit«d  States  during 
3,  1915. 

56  reports  were  collected  by  the  United 
ler  the  following  authority  contained  in 
p.  394) : 

)irector'l  shall  have  the  direction  of  the  Geological 
blic  lands  and  examination  of  the  geological  etruc- 
cts  of  the  national  domain. 

188S  in  connection  with  special  studies 
5  arid  west.    Since  the  fiscal  year  ending 

sundry  bills  passed  by  Congress  have 

and  appropriations: 

ernuning  the  water  supply  of  the  United  States,  and 
und  currents  and  artesian  wells,  and  for  the  prepara- 
ihods  of  utilizing  the  water  resources. 

for  the  fiscal  years  endiTig  June  SO,  1S95-1916. 

$12,500 

20,000 

50,000 

100,000 

200,000 

150,000 

100,000 

150,000 

le  work  many  private  and  State  organizations 
Qy  furnishing  data  or  by  assisting  in  collecting 
ts  for  cooperation  of  the  first  kind  are  made 
description  of  each  station  affected ;  coopera- 
1  is  acknowledged  on  page  14. 
earn  fiow  have  been  made  at  about  3,800  points 
and  also  at  many  points  in  Alaska  and  the 
1  July,  1915,  1,350  gaging  stations  were  being 
rvey  and  the  cooperating  organizations.  Many 
ge  measurements  are  made  at  other  points.   In 
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connection  with  this  work  data  were  also  collected  in  regard  to  pre- 
cipitation, evaporation,  storage  reservoirs,  river  profiles,  and  water 
power  in  many  sections  of  the  country  and  will  be  made  available  in 
water-supply  papers  from  time  to  time.  Information  in  regard  to 
publications  relating  to  water  resources  is  presented  in  the  appendix 
to  this  report. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miners'  inches,  and  discharge  in  second- 
feet  per  square  mile,  and  (2)  those  that  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  of  inches,  acre-feet,  and  millions  of 
cubic  feet.  The  principal  terms  used  in  this  series  of  reports  are 
second-feet,  second-feet  per  square  mile,  run-off  in  inches,  and  acre- 
feet.  They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second." 
A  second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangtilar  cross-section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (p.  9) . 

"Second-feet  per  square  mile"  is  the  average  niunber  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  imiformly  both  as 
regards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  uni- 
formly distributed  on  the  surface.  It  is  used  for  comparing  run-off 
with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

An  "acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity  re- 
quired to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  conmion  use  are  here  defined: 

"Stage-discharge  relation,"  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge." 

"Control,"  "controlling  section,"  and  "point  of  control";  terms 
used  to  designate  the  section  or  sections  of  the  stream  below  the 
gage  which  determine  the  stage-discharge  relation  at  the  gage.  It 
should  be  noted  that  the  control  may  not  be  the  same  section  or 
sections  at  all  stages. 

The  "point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river  would 
fall  if  there  were  no  flow. 
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EQXnVALENTS. 

iei\t  equivalents  for  use  in  hydraulic 


■t  per  MqMore  mile  mto  run-off  in  depth  in  inchet 
the  area. 


n-oS 

(deptli  in  Inches). 

"    1 

29  days. 

30  days. 

31  days. 

Ml 

1.079 

1.116 

1.153 

083 

2.157 

2.231 

2306 

124 

3.236 

3.347 

3.459 

lfi5 

4.314 

4.4fi3 

4.012 

207 

5.393 

5.578 

5.754 

.24S 

6.471 

6.G94 

6.917 

.2^ 

7.550 

7.810 

S.070 

.331 

8.628 

8.926 

9.22S 

1.373 

9.707 

10.041 

10.376 

ly  the  run-off  for  one  day  by  the  number  of  days. 
le  in  second-feet  into  run-off  in  acre-fut. 


'Rwa-oft  (acro-fect). 

5  days. 

29  days. 

30  days. 

31  days. 

55.54 

57.52 

59.50 

61.49 

lU.l 

115.0 

119.0 

123.0 

166.6 

172.6 

178.5 

184.5 

222.1 

230.1 

238.0 

246.0 

277.7 

287.6 

297.5 

307.4 

333.2 

343.1 

357.0 

368.9 

3S8.8 

402  6 

416.5 

430.4 

444.3 

460.2 

476.0 

491.9 

499.8 

517.7 

535.5 

553.4 

oltlply  the  run-off  for  one  day  by  the  number  of  days. 
in  second-feet  into  run-off  in  millions  of  cubic  feet. 


RuDKiS  (millions  ol  cubic  feet).  . 

28  days. 

29  days. 

30  days. 

31  days. 

2419 

2506 

2592 

2.678 

4.838 

5.012 

5.184 

5.356 

7.257 

7.518 

7.776 

8.034 

9.676 

10  02 

10.37 

10.71 

12.10 

1253 

1296 

13.39 

1          14.51 

15.01 

15.55 

16.07 

i          10,93 

17.54 

18.14 

18.75 

!         19.36 

20.05 

20.74 

21.42 

6         21.77 

22.55 

23.33 

24.10 

,h  mulliply  the  ruo-ofl  lot  one  day  by  the  number  of  daya. 
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The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  from 
direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder  that 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of  dis- 
charge are  made  with  a  current  meter  by  the  general  methods  outlined 
in  standard  textbooks  on  the  measiurement  of  river  discharge.  (See 
Pis,  I,  II.) 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  applied 
to  the  gage  heights,  give  the  discharge  from  which  the  daily,  monthly, 
and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  discharge  and  run-off. 

If  the  base  data  are  insufflcient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measiure- 
ments  are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  shifting  of  channel,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  tho 
flow  at  the  gage,  artificial  regulation,  maximum  and  minimum 
recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  in  general  gives  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diurnal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the 
mean  daily  gage  height  may  not  be  the  true  meai^  discharge  for  the 
day.  If  such  stations  are  equipped  with  water-stage  recorders  the 
mean  daily  discharge  may  be  obtained  by  averaging  discharge  at  reg- 
ular intervals  during  the  day  or  by  use  of  the  discharge  integrator, 
an  instrument  operating  on  the  principle  of  the  planimeter  and  con- 
taining as  an  essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  coltimn  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not 
indicate  correctly  the  stage  when  the  water  surface  was  at  crest 
height  and  the  corresponding  discharge  was  consequently  larger  than 
given  in  the  maximum  column.  Likewise,  in  the  column  headed 
"Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 


Digitized  by  VjOOQ  IC 


Vlf  ATER-SUF>PUV    PAPER    414      PLATE  I 


;E  CURRENT  METERS. 


TYPICAL  GAGING  STATION. 


bic 


»  ••  *w 


ui 


Digitized  by 


Google 


OF     FIELD. 


13 


The  column  headed  "Mean"  is  the 
ch  second  during  the  month.  On 
ecorded  in  the  remaining  columns, 
based. 


A.   AND   COMPUTED  RESULTS. 

data  depends  primarily  (1)  on  the 
Nation,  and  (2)  on  the  accuracy  of 
lents  of  flow,  and  interpretation  of 

y  discharge  tables  give  information 
y  of  the  rating  tables  used,  and  an 
1  the  monthly  discharge  table.  For 
'  indicates,  in  general,  that  the  rating 
)er  cent;  "fairly  well  defined,"  within 
writhin  15  to  25  per  cent.  These  notes 
ed  on  the  plotting  of  the  individual 
;o  the  mean  rating  curve, 
ided  "Accuracy,"  in  the  table  showing 
ccuracy  of  the  monthly  mean  and  not 
lum  or  minimum  discharge  or  the  dis- 
e  rating  is  determined  by  considering 
curve,  the  probable  reliability  of  the 
;e  readings  per  day,  the  range  of  the 
il  conditions.  In  this  column,  A  indi- 
flow  is  probably  accurate  within  5  per 
C,  within  15  per  cent;  D,  within  25  per 
)  covered  by  footnotes. 
y  station  may  represent  with  high  accu- 
flowing  past  the  gage,  but  the  figures 
re  mile  and  depth  of  run-off  in  inches 
)rs  caused  by  the  inclusion  of  large  non- 
le  measured  drainage  area,  by  lack  of 
ler  diverted  for  irrigation  or  other  use, 
,  the  effect  of  artificial  regulation  of  the 
station.  "Second-feet  per  square  mile" 
hes)"  are  therefore  not  computed  if  such 
The  computations  are  also  omitted  for 
g  areas  in  which  the  annual  rainfall  is  less 
•69  representing  "second-feet  per  square 
I  in  inches)"  previously  published  by  the 
ith  caution  because  of  possible  inherent 
I  to  the  Surrey. 

iischarge  gives  only  a  general  idea  of  the 
luld  not  be  used  for  other  than  preliminary 


Digitized  i: 


ioogle 


16 


STTRFkCB   WATER  SUPPLY,  1916,  PART  XH — 0. 


Chaknbi,  and  control.— Rocky  and  permanent  at  the  rapida  at  Cascade  Locks,  tbe 

control  for  all  three  gages. 
Extremes  of  dibcharoe. — Maximum  stage  recorded  durii^  year,  20.8  feet  at  8  a.  m. 

June  1  (discharge,  328,000  second-feet);  minimum  stage  recorded,  —1.0  foot  at 

8  a.  m.  January  28  (discharge,  56,800  second-feet). 
1857-1915:  Maximum  stage  recorded,  59.6  feet  June  6, 1894  (discharge,  1,170,000 

■econd-feet);  minimum  stage  recorded,  — 3.9  feet  on  gage  at  Cascade  Lodes 

January  7,  1890  (discharge,  41,900  second-feet). 
Winter  flow. — Stage-discharge  relation  possibly  affected  by  ice  for  short  periods 

in  December  and  January. 
Diversions. — Quantity  of  water  diverted  for  irrigation  is  large  in  the  aggregate  but 

constitutes  only  a  small  proportion  of  the  total  flow;  the  low-water  flow,  whicli 

comea  in  the  winter,  is  little  aSected. 
Regulation. — ^None. 
AocuRACY. — ^Results  considered  good. 
Cooperation. — Gage  readings  furnished  by  United  States  Weather  Bureau. 

No  discbarge  measurements  during  year. 

Daily  diidutrge,  in  seeond-feet,  of  Columbia  River  at  The  Dalle*,  Oreg.,  for  the  year 

ending  Sept.  30,  1915. 


Day. 


I 
2 
S 
* 

5 

6 
7, 
8. 
•. 
10. 

11. 
13 
13. 
14. 
15. 

16. 
17. 
18. 
19 

ao. 

31. 

23. 
23. 
24. 
25. 

26. 
27. 
3S. 

as. 

ao. 

31. 


Oct.     Nov. 


99,000105,000 
100,000  107,000 
100,000  101,000 
9S,000112,(XJO 
99,0001112,000 

100,000120,000 

100,000  123,000 
101,(100  121,000 
10),  000  121,000 
104,000123,000 

103,000123,000 
102,000123,000 
101,000ll2i,IX)Q 
101,000|129,(KX) 
102,000132,000 

102,00o'l35,000 
103,000132,000 
103,000  12s,  OOO 
104,000  1Z5, 000 
105,000123,000 

106,000124,000 

106,000125,000 
111,000  124,000 
112,(X)0  1Z2,000 
111,000,118,000 

110,000116,000 
110,000116,000 
110,000115,000 
108,000115,000 
108,000114,000 
107,000). ... 


Doc. 


114,000 

114,0(X) 
113,000 
111,000 
lOS.OOO 

106,000 
104,000 
107,000 
107,000 
104,000 

101,000 
96,000 
90,100 
89,200 
87,100 

84,700 
82,000 
7R,fiOO 
77,000 
72,200 

69,000 

54,S00 
63,400 
62,000 
70,600 

77,800 
85,600 
92,000 
87,400 
78,600 
78,600 


Jan. 


80,200 

79,400 
7S,«)0 
77,800 
76,200 

74,600 
73,800 
74,600 
74,600 
74,600 

74,600 
73,800 
73,000 
77,000 
77,000 

73,000 
71,400 
69,000 
67,600 
66,900 

65,500 

6.5,500 
64,800 
64,100 
62,700 

60,600 
60,600 
56,800 
59,200 
64,800 
66,900 


Feb. 


65,500 

66,900 
70,000 
7),  600 
82,000 

75,400 
72,200 
71,400 
72,200 
71,400 

69,000 
68,300 
70,600 
69,000 
68,300 

67,600 
66,900 
66,900 
66,900 
66,200 

67,600 
69,800 
73,000 
73,800 
77,800 

76,200 
75,400 
75,400 


Mar. 


Apr. 


May. 


75, 400  123, 000  197, 000  328, 000 
74,600  129,000  199,000  323,000 
7;!,  800  13.1,000  2(M,000l32i,0()ll 
73,  S(K)  13S,  0I»);2I)5, 000  320, 000 
74,0001146,000  205,000313,000 


73,8001161,000 
73,S0O:l0(i,0OO 
73,80(1  1(V3,000 
73,(XIOI(>1,000 
72,2001157,000 

70,60Oil.M.00O 

69,800,151,000 

(M,8(X1  151,000 

1,400  151,000 


July. 


Aug. 


229,000199,000 

229,000  198,000 
23.1,  (KM)  197,000 
2i3,00(),UI'-,000 
232,000,199,000 


202,000303,000  230,000 
201 ,  0O0'299,  (100  229, 000 
201,000  291, 000:229, 000 
201.000,289,000  210,000 
202, 000|279, 000  232,  OOO 


198,000 
19.8,000 
198, 000 
198,000 
197,000 


Sept. 


164,000 

161,000 
l.i7,  (KM 
l.«,000 
154,000 

152,000 
151,000 
148,000 
146,000 
140,000 


206, 000  275, 000  ?34, 000  197, 000  1.35, 000 

21.5,000,275,000  234,000195,000  134,000 
227,000  273,000  236,000  194,000  130,000 
230, 000^270, 000  239, 000, 192,  ClOo:  12S,  000 


»  i  J  -ivnj  »iji,  vn-nj  *-jv/^  \np.i  ^i\jf  i»»n/  *03,m.AJ|  iv^f  l.«Jii'  i*o^  VAJU 

73,  .SOO  151, 000  236, 000  267, 000  237, 000  191, 000  125,  000 


74, 600!l61, 000  245, 0001264, 000 
74, 600  165, 000  2.52, 000>2o7, 000 
81, 100,168, 000:257, 000;248, 000 
85,600170,0001258,000  243,000 
85, 6OO1I8O,  000  267, 000  240, 000 


236,000 
234,000 
229,000 
223,000 
220,000 


188,000 
185,000 
181,000 
180,000 
177,000 


123,000 
118,000 
113,000 

ios,o(n 

1(H,000 


86, 500  184, 000  31 1,000  236, 000:225,000 177, 000  103,000 

an  inn  1D0  nnnhic  nnn"r(«  nnn,oin  rw\iy-n  nev\'\r\\   mirt 


90, 100  192,000l318, 000:236, 000  219, 0001177, 000 
91,000201,000  313,000236,000  216,000,174,000 
94,000  204, 000  311, 000'232,000  213, 000  177, 000 
96,000  198,000  311,0001230,000  212,000  176,000 

100,000  194, 00o'307, 0001227,000 
106,000  191,000  310,00022.5,000 
110,000  190,000  308, 000'223,000 
110,000  190,000,308,000  220,000 
112, 000,192, 0001308, 000  227,000 
117,000 325,000: 


I 


209,000 
206,000 
202,000 
199,000 
199,000 
201,000 


173,000 
170,000 
169,000 
166,000 
165,000 
165,000 


101,000 
99,000 
96,000 
91,000 

89,200 
87,400 
85,600 
83,800 
82,000 


KoTX.— Dlacharge  determined  /rom  rating  curve  well  defined  above  80,000  aeoond-teet.  Btag».dl9- 
charge  rolction  aSected  by  Ice  at  times  In  December  and  January,  but  open-water  rating  ourre  waa  uaad 
tbroughout  year,   Acsuiacy  of  determinations  for  December  and  January  reduced. 
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'le  Dalles,  Oreg.,/or  the  year  ending  Sept.  SO, 
915. 


k 


,000  square  miles] 


n  seoond-foct. 

RuiHiff. 

1 
m. 

Mean. 

Per 

square 
mUe. 

Depth  In 

inches  oa 

drainage 

area. 

Total  In 
acre-feet. 

Aoon- 
racy. 

X» 

104,000 

0.439 

a  51 

•,400,000 

A. 

DUO 

121,000 

.511 

.57 

7, 200, 000 

A. 

uoo 

89,  SCO 

.378 

.44 

5,500,000 

B. 

HOO 

70,300 

.297 

.34 

4,320,000 

B. 

MU 

71,100 

.300 

.31 

3,950,000 

A. 

tno 

S4,100 

.355 

.41 

5,170,000 

A. 

ouo 

167,000 

.705 

.79 

9,940,000 

A. 

.000 

25S,000 

1.07 

1.23 

15,«00,000 

A. 

,000 

2M,000 

1.12 

1.25 

15,800,000 

A. 

,000 

234,000 

.945 

1.09 

13,800,000 

A. 

,000 

iss.ooo 

.781 

.90 

11,400,000 

A. 

,ouo 

122,000 

.515 

.57 

7,280,000 

A. 

,800 

147,000 

.«20 

8.41 

108,000,000 

RIVER   BELOW   MOUTH  OF 
RIVER. 


SNAKE 


LLA    RIVER    BASIN. 

7AU.A  ■RTTEB.  NEAB  MILTOK,  OBZa. 

N.,  R.  37  E.,  one-fourth  mile  above  headgate  of 
t  Co.  and  about  12  miles  above  Milton,  Umatilla 


eptember  15, 1906;  January  1, 1907,  to  March  14, 
mber  30,  1915.  At  point  6  milee  below  present 
!9, 1906. 

foot  above  that  used  up  to  September  30,  1914. 
by  wading  near  gage. 

id  small  boulders;  practically  permanent, 
m  stage  recorded  during  year,  4.05  feet  at  9  a.  m. 
set); minimum  stage  recorded,  2.40  feet  August  28 
ir  19  to  30  (discharge,  90  second-feet), 
corded,  4.5  feet  March  2  and  20, 1910,  and  January 
id-fect).  A  discharge  of  1,650  second-feet  was 
iles  below,  April  14,  1904,  but  the  flow  during  the 
1  greater.  Minimum  discharge,  1903-1905,  is  that 
leet). 

ilation  not  affected  by  ice. 
versions  for  irrigation. 

xcellent. 
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SUB.r\CB    "WATEE  supply,  1915,  PABT  XII— C. 


Discharge  nuatwements  of  South  Fork  of  Walla  Walla  River  near  Milton,  Oreg.,  during 
the  year  ending  Sept.  SO,  1915. 


Date. 

Mftdo  by— 

Oaee 
height. 

Dl»- 
chargo. 

Oct.   17 

C.  0.  Faiilwn 

Feet. 
2.M 
2.42 

Secft. 
114 

Aog.  16 

C.  E.  Btricklin 

98 

Daxly  discharge,  in  second-feet,  of  South  Fork  of  Walla  Walla  River  near  MtlUm,  Oreg., 
for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Xov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

108 
114 
122 
114 
HI 

108 
IDS 
108 
108 
111 

117 
116 
HI 
111 
108 

108 
116 
120 
149 
136 

122 
120 
118 
117 
114 

112 
112 
112 
HI 
117 
124 

117 
112 
114 
117 
114 

114 
112 
112 
112 
112 

130 
193 

188 
168 
158 

149 
138 
130 

128 
130 

124 
128 
124 
124 
120 

120 
120 
120 
120 
118 

117 
117 
117 
117 

117 

117 
117 
114 
112 
112 

112' 
108 
108 
108 
108 

108 
108 
108 

108 
108 

108 
108 

log 

108 
108 

111 
112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
108 
112 
112 
112 

112 
112 
112 

118 
118 

117 
112 
112 
112 
112 

112 

112 
108 
108 
108 

108 
108 
108 
108 
112 
112 

230 
230 
215 
193 
168 

152 
145 
152 
166 

168 

161 
163 
154 
145 
140 

140 
136 
152 
163 
161 

163 
161 
158 
152 
152 

145 
140 
140 

140 
136 
138 
140 
149 

140 
140 
140 
142 
142 

142 
149 
152 

158 
230 

230 
210 
212 
202 
193 

191 
202 
245 
245 
230 

191 
183 
199 
275 
290 
305 

290 
290 
475 
395 
340 

305 
260 
260 
245 
230 

245 
245 
275 
215 
230 

215 
215 
215 
230 
230 

215 
202 
202 
193 
188 

188 
188 
188 
191 
188 

183 
183 
183 
186 
193 

188 
188 
183 
183 
188 

199 
202 
230 
230 
275 

260 
260 
415 
675 
435 

323 
275 
245 
230 
210 

202 
188 
245 
215 
210 
202 

188 
186 
173 
161 
158 

158 
152 
149 
140 

138 

142 

140 
136 
130 
124 

120 
120 
120 
117 
117 

117 
117 
114 
112 

118 

117 
112 
111 
108 
108 



105 
105 
105 
105 
106 

105 
106 
106 
106 
105 

105 
102 
102 
102 
102 

104 
104 
102 
102 
99 

»8 
OS 
OS 
98 
98 

98 
98 
98 
99 
99 
98 

98 
98 
98 
98 
98 

98 
98 
96 
93 
93 

93 
93 
93 
93 
93 

93 
93 
93 
93 
93 

93 
83 
93 
93 
93 

93 
93 
90 
90 
90 
90 

90 

2  .     . 

92 

3 

90 

4 

00 

5 

90 

6 

90 

7 

90 

8 

93 

9 

93 

10 

90 

11 

93 

12 

99 

13 

99 

14 

93 

15 

93 

Id 

93 

17  . 

93 

18 

93 

19 

90 

20 

90 

21 

90 

22 

90 

23 

90 

24 

90 

25 

90 

26 

90 

27 

90 

28               .     . 

90 

29 

90 

30     

90 

81 

Note. — Discharge  determined  from  a  rating  cur\-e  well  defined  between  90  and  400  second-feet. 

Monthly  discharge  of  South  Fork  of  Walla  Walla  River  ruar  Milton,  Oreg.,  for  the  year 

ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-Off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

racy. 

149 
1U3 
117 
118 
230 
305 
475 
575 
188 
106 
98 
99 

108 
112 
108 
108 
136 
130 
1S8 
183 

las 

98 
90 
90 

116 

129 

111 

U2 

162 

188 

246 

243 

133 

102 
93.8 
91.5 

7, 130 
7,&80 
6,820 
6,890 
9,000 
11,000 
14,600 
14,900 
7,910 
6,270 
5,770 
5,440 

A. 

.\. 

A. 

A. 

A 

March                    

A. 

Anril     

A. 

M^              .    ..: 

A. 

A. 

July                  

A. 

A. 

A. 

575 

90 

144 

104,000 
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I  'WAX.I.A  WALLA,  WASH. 


I 


Willamette  meridian,  below  the  Walla  Walla 
east  of  Walla  Walla,  in  Walla  Walla  County. 


to  September  30,  1915. 
cal  staff  on  left  bank,  0.5  to  7.0  feet,  epiked 
E  a  Cottonwood  tree  500  feet  below  the  divcr- 
■works.  A.  temporary  gage  at  the  same  location 
>er  22,  1913.  Gage  read  to  quarter-tentha  twice 
dworks  attendant  for  the  Walla  Walla  water- 


y  wading. 

,  not  subject  to  overflow. 

ich  shifts  at  high  stages. 


Control  consists  of  a 
Zero  flow  would  occur 


m  stage  recorded  during  year,  2.60  feet  May 

linimum  stage  recorded,  0.69  foot  at  6.30  p.  m. 

arge,  21  second-feet). 

corded,  2.60  feet,  February  27,  1914  (discharge, 

:e  recorded,  August  29  to  September  1,  1915. 

ition  seriously  affected  by  ice,  flow  estimated 

itic  records. 

tlla  diverts  22  to  28  second-feet  above  the  gage 

iurement  of  this  diversion  see  page  174. 

i^atcr-Bupply  conduit  are  closed  at  infrequent 

asins. 

ined  between  20  and  350  second-feet.    Results 

Bcharge  relation  was  affected  by  ice. 

furnished  by  city  of  Walla  W^lla. 

b  near  Walla  Walla,  Wath.,  during  the  year  ending 
Sept.  SG,  1915. 

tie  by  C.  O.  Brown.)  •      ■ 


Dis- 
itiarge. 


Sec.-ft. 
33.7 
•  lOS 


I>ste. 


May  18.. 
Sept.  36. 


G««( 
height. 


T>ts- 

charge. 


Feet. 
2.19 
.72 


9n.-/l. 

aw 

23.6 


ply  dlTerttng  21  .e  second-feet  past  the  gage. 


i 
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SURFACE  'WATEB  SUPPLY,  1915,  PABT  XII— O. 


Daily  ditcharge,  in  tecond-feet,  of  Mill  Creel  near  Walla  Walla,  Wash.,  for  the  year  ending 

Sept.  30,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Uay. 


June. 


July. 


Aug. 


S«pt. 


1. 
2. 
S. 
4. 

t. 

«. 
7. 
8. 
0. 
10. 

U. 
M. 
U. 

14 
IS. 

IS. 

17. 
18 
1« 
30. 

M. 
22 
23 
34 
25 

2t 
27 
28 
39 
30 
31. 


37 
3S 
3S 
35 
38 

38 
37 
37 
3S 
35 

«1 
102 
134 
91 
73 

81 
5« 
50 
48 
47 

45 
44 
42 
42 
41 

41 
43 

41 
40 


134 
182 
209 
14« 
102 

87 
87 
107 
148 
134 

lOB 
91 
80 
M 
«1 

•I 
«3 
79 
113 
111 

111 
105 
80 
77 
80 

74 
«0 
M 


83 
tl 
88 
77 
78 

76 
74 
73 
71 
89 

67 
88 
70 
77 
209 

198 
157 
182 
167 
134 

131 
132 
157 
148 
121 

102 
87 
84 
238 
334 
301 


269 
238 
334 
301 
254 

198 
182 
148 
121 
113 

105 
107 
130 
100 
100 

94 
94 
94 
92 
87 

84 
77 
77 
71 
60 

60 
87 
64 
74 

77 


86 

60 
74 
87 
92 

87 
84 
79 
77 
91 

117 
121 
134 
198 
209 

182 
182 
269 
440 
3S1 

254 

182 
148 
148 
121 

111 
102 
157 
134 
128 
100 


102 
91 
77 
70 
63 


23 
23 
23 


23 
24 
23 
24 

A 
20 
31 
20 
25 

24 
24 
24 
24 
24 

24 
24 
24 
24 

24 

24 
24 
34 
34 
23 


Non.— Discharge  ascertained  from  rating  curve  well  defined  between  20  and  350  aecond-feet.   Discharge 
estimated,  because  of  loe,  from  observer's  notes  uid  climatic  records,  Dec.  17-24. 

Monthly  ditcharge  of  Mill  Creek  near  Walla  Walla,  Wa»h.,  for  the  year  ending  Sept.  SO, 

1915. 


Uontb. 


Discharge  In  second-feet. 


Uaxlmum.   Minimum.      Mean. 


Rim-ofl 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


52 

134 

41 

52 

209 

834 

334 

440 

108 

37 

27 

31 


38.0 
60.1 
33.8 
40.5 

101 

124 

130 

148 
49.5 
2V.8 
24.4 
24.1 


65.9 


2.340 
2,980 
2,0S0 
2,490 
5,610 
7,620 
7,740 
9,100 
2,950 
1,830 
1,900 
1,430 


47,700 
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.    KIVER    BASIN. 

SH  XtSSKRVOia,  KZAB.  TOAZm,  OBZO. 

imiBh  reeervoir,  about  5  miles  above  gaging 
enter  between. 

ust  28,  1915. 

y  wading. 

Jyera  mill  race  at  Pendleton,  and  drawn  down 

water. 

for  days  on  which  gage  waa  read:  each  gage 

1  readings,  made  over  a  considerable  period  to 

ion. 

r  L.  A.  Reineman,  water  master  for  Umatilla 


ver  above  Furnish  reservoir,  near  Ybatum,  Oreg., 
r  ending  Sept.  30,  1915. 


Dis- 
large. 

Date. 

Made  by- 

Oaee 
height. 

Db- 
cbarge. 

81 
M 

July  27 
Aug.  28 

L.  A.  Reineman 

W.P.Ward...    . 

FetL 
2.44 
2.32 

aec.-ft. 
33 
24 

40 

ililla  River  above  Furnish  reservoir,  near  Ybatum, 
year  ending  Sept.  SO,  1915. 


Jon*. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

21 

SI 

22 

127 

62 

2S 

23 

24 

117 

44 

62 

25 

26 

117 

27 

41 

164 

28 

24 

60 

29 

107 
82 

30 

41 

31 

id  29  obtained  by  current-meter  measurements  unreferred  to 
ned  from  a  well-defined  rating  curve. 


er  above  Furnish  reservoir,  near  Yoahum,  Oreg.  for 
7  ending  Sept.  SO,  1915. 


Discharge  in  second-feet. 

Run-ofl 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

164 
81 
40 

82 
41 
31 

124 
59.2 
35.8 

3,200 

3,640 

355 

B. 

B. 

B. 

by  interpolating  between  days  for  wbich  discharge  Is  given. 
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STTEFKCB  "WAtE^    SUPPLY,  1915,  PART  XII — C. 
TnULTnXA  &XVXB  AT  TOAKOlf.  OBZO. 


LocATiOH.— In  the  SW.  i  Bee.  2,  T.  2  N.,  R.  30  E.,  at  the  Yoakum  wagon  bridge,  half 

a  mile  east  of  the  Yoakum  station  of  the  Or^^in-Washington  Railroad  A  Naviga- 
tion Co.  and  18  milee  belov  Pendleton,  Umatilla  County. 
Drainaob  arba. — 1,200  square  miles. 
Records  avaiijible.— May  5, 1903,  to  September  30, 1915. 
Gaob. — ^Vertical  stafi  spiked  to  right  abutment  of  highway  bridge. 
DiacHAROB  kbasurembnts. — Made  from  highway  bridge  or  by  wading. 
Channel  and  control. — Rock  and  gravel ;  shifts  in  extreme  floods.    One  channel 

at  all  stages.    Left  bank  is  overflowed  during  extreme  floods.    Control  comf>oae<l 

of  lava  boulders. 
Extreme^  of  discharoe. — Maximum  stage  recorded  during  year,  7.90  feet  at  9.30 

p.  m.  April  2  (discharge,  4,240  second-feet);  minimum  stage  recorded,  2.60  feet 

August  24  (diachaige,  16  second-feet). 
1903-1915:  Mifrimiirri  stage  (from  high-water  marks),  about  15.0  feet  May  31, 

1906  (diachaige  estimated  as  23,900  second-feet);  Tniniiniiin  stage,  2.45  feet  Auguat 

10  to  12, 1908  (discharge,  12  second-feet). 
Winter  flow. — River  occasionally  freezes  for  short  periods. 
DrvBRSiONS. — Small  tracts  aggregating  720  acres  are  irrigated  from  Umatilla  River 

above  the  station,  besides  some  from  its  tributaries. 
Reoulation. — ^Water  is  stored  during  the  winter  in  the  Furnish  reservoir,  6  miles 

upstream,  and  released  during  low  water.    Capacity  of  reservoir,  about  6,000 

acre-feet. 
Release  of  water  was  begim  5  p.  m.  June  17, 1915,  and  reservoir  was  practically 

empty  August  5.    The  difference  between  discharge  above  reservoir   (p.  21) 

and  at  that  station  indicates  that  1,070  acre-feet  was  released  in  June,  2,480 

acre-feet  in  July,  and  275  August  1  to  5. 
Accuracy. — Results  considered  good. 

Diteharge  meaturemenU  of  Umatilla  River  at  Yoakum,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Dsto. 

Uadeby- 

Gue 
beii^t. 

Dis- 
charge. 

Date. 

Hade  by- 

a. 

DIf. 
charga. 

Oct.   15 

C.  O.  PsnlMn 

Feet. 
3.22 
Z90 

04.45 

4.10 

4.12 

3.69 

a  3. 49 

a3.55 

See'/l. 
83.9 
45.3 

624 

399 

405 

222 

173 

170 

June  28 
29 

July  5 
9 
15 
21 

Aug.  28 

Rbea  Luper 

Feet 
a3.64 
a  3. 61 
<i3.30 

•  3.25 
a3.a0 

•  3.37 

•  2.06 

%'^ 

15 

do 

do 

140 

JUUB     « 

18 

Etlkaen  and  Pearoe — 
E.T.ErUoen 

W.  P.  Ward  . 

111 
103 

do. 

L.  A.  Reineman 

W.P.Ward 

do 

L.  A.  Relneman 

W.P.  Ward 

107 

22 

do 

33.6 

24 

do 

a  Measared  by  wading  below  Furnistx  Feservoir,  about  a  xoUe  upstream. 
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River  at  Yoakum,  OTeg.,for  the  year  ending 
to,  1915. 


• 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

» 

340 

2,300 

363 

1,030 

114 

87 

30 

» 

am 

2,660 

363 

960 

112 

88 

20 

« 

228 

2,920 

363 

8.U 

118 

76 

23 

JO 

242 

3,640 

386 

730 

112 

as 

36 

aa 

46fi 

2,660 

610 

640 

110 

31 

28 

IS 

610 

2,180 

760 

620 

114 

28 

34 

4<1 

5S0 

1,750 

790 

410 

120 

28 

39 

ra 

620 

1,460 

700 

363 

114 

31 

46 

CT 

492 

1,180 

640 

340 

ino 

33 

45 

«3 

492 

1,030 

640 

318 

100 

33 

46 

tea 

492 

9(W 

670 

293 

100 

29 

£3 

10 

492 

880 

760 

277 

100 

24 

46 

m 

520 

880 

1,030 

277 

M 

28 

68 

(63 

492 

880 

1,360 

277 

68 

28 

87 

il8 

670 

760 

1,880 

236 

78 

24 

60 

1fi3 

1,270 

•70 

1,650 

208 

90 

21 

60 

■KB 

1,180 

610 

1,450 

202 

90 

SO 

68 

RWI 

1,100 

680 

1,860 

194 

90 

20 

68 

•110 

1,100 

650 

2,540 

179 

90 

20 

68 

410 

960 

620 

2,300 

174 

90 

20 

«8 

410 

890 

465 

1,850 

156 

106 

20 

aa 

4fi5 

9ffl 

410 

1,550 

163 

118 

20 

68 

466 

1,030 

410 

1,360 

169 

106 

19 

£7 

Vif, 

1,1.10 

410 

1,180 

166 

100 

16 

48 

4»5 

1,270 

363 

1,360 

174 

100 

20 

68 

4S5 

1,030 

318 

1,270 

163 

100 

20 

ae 

4(» 

820 

318 

1,270 

158 

94 

20 

60 

43S 

760 

298 

1,360 

166 

90 

20 

87 

1,IS0 

298 

1,1)50 

156 

92 

20 

67 

2,070 

380 

1,450 

135 

92 

20 

67 

.  2,300 

1,180 

87 

20 

Mean  discharge 
Vofjhim,  Oreg..for  the  year  ending  Sept.  SO,  1915, 


tirve  well  defined  above  40  9eoond-fe«t 
irge  relation  alTooted  by  ice). 


Discharge  in  second-te«t. 

Rim.ofl 
(total  in 
acre-feet). 

.\cco- 

Maximum. 

Minimum. 

Mean. 

racy. 

143 

63 

101 

6,210 

B. 

179 

90 

132 

7,860 

A. 

130 

107 
123 

6,580 
7,860 

B. 

98 

A. 

700 

128 

417 

23,200 

A. 

2,300 

228 

839 

51,600 

A. 

3,  MO 

298 

1,090 

64.900 

A. 

2,  MO 

363 

1,180 

72,600 

A. 

1,030 

135 

336 

20.000 

A. 

130 

68 

99.6 

6,120 

A. 

88 

16 

29.6 

1,820 

B. 

87 

20 

52.0 

3,090 

B. 

3,640                   16  1        375 

272,000 

:r  iteab  mtATiLui,  obeq. 

.  5  N.,  R.  28  E..  near  main  line  of  Oregon-Waah- 

Zo.'s  track,  about  a  mile  below  diversion  point 

canal,  and  \\  miles  above  Umatilla,  Umatilla 


1903,  to  September  30,  1915. 

ob;  lower  section  1.2  to  3.5  feet,  upper  3.5  to  10.8 

er. 

s  from  cable. 

ck  without  graval  or  sand.     One  channel  at  all 


^4 


suBSKCt  "vrx'rK:^,  supply,  1915,  paht  xii— c. 


EzTKBMEa  OF  DI8CHAR0E. — Metxloium  Btage  recorded  during  year,  4.7  feet  March  2 
(discharge,  2,450  eecond-feet) ;  minimum  stage  recorded,  1.90  feet  November 
29  to  December  1  (discharge,  8  second-feet),  probably  due  to  filling  pond  behind 
new  dam  of  west  extension  of  Umatilla  project,  United  States  Beclamatioii 
Service. 

1903-1915:  Maximum  stage  recorded,  11.0  feet  May  31,  1906  (discharge,  19,600 
second-feet);  minimum  stage  recorded,  1.0  foot  July  25  and  August  1  to  9,  1906 
(channel  dry). 

Winter  flow. — Occasionally  shore  and  floating  ice,  but  stage-disduuge  relation 
not  materially  affected. 

Diversions. — ^Large  part  of  total  flow  of  river  diverted  for  irrigation  above  station. 
The  Umatilla  project  feed  canal  also  diverts  water  during  the  winter  for  storage 
in  the  Cold  Springs  reservoir.  The  low-water  flow  is  return  water  from  the 
Hermiston  project  and  other  irrigated  tracts. 

Reoulation. — Practically  none. 

Accuracy. — Results  considered  excellent. 

CooPBRATiOK. — Field  data  furnished  by  United  States  Reclamation  Service;  records 
computed  by  United  States  Geological  Survey. 

Ditcharge  measuremenU  of  Umatilla  River  near  Umatilla,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


[Made  by  C.  Q.  Paulsen.) 

Date. 

hei^t. 

DIs- 
charge. 

NoT.lO 

Fat. 
2.  S3 
3:50 

""•i^ 

Jan.  8 

Daily  ditcharge,  in  »econd-feet,  of  Umatilla  River  near  Umatilla,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

1        

128 
128 
140 
140 
140 

136 
133 
138 
124 
120 

120 
120 
120 
120 
120 

136 
152 
160 
185 
185 

185 
185 
185 
185 
185 

185 
120 
120 
120 
120 
120 

120 
120 
120 
120 
114 

IH 
105 
102 
96 
96 

96 
96 
96 
96 
102 

105 
114 
117 
117 
117 

117 
117 
114 
114 
114 

114 
114 
114 

8 
8 

8 

130 

120 

120 

79 

120 

79 
79 
79 
90 

120 
120 
120 
140 
160 

160 
160 
160 
160 
152 

152 
160 
160 
160 
160 

160 
90 
90 
90 
90 

105 

105 

105 
90 
90 
90 

90 
90 
93 
93 
105 

105 

111 
111 
111 
111 

111 
111 
111 
111 
114 

114 
120 
120 
120 
120 

120 
140 
140 
160 
UO 
140 

160 
160 
415 
495 
415 

340 
140 
105 
88 
88 

86 
88 
86 
86 
90 

90 
90 
90 
105 
120 

140 
140 
140 
140 
140 

140 
160 
160 

160 
240 
216 
216 
240 

455 

415 
270 
270 
140 

140 
124 
124 
124 
124 

124 
720 
670 
580 
638 

495 

495 
495 
495 
580 

680 
415 
415 
415 
1,180 
1,520 

1,520 
1,660 
2,450 
2,290 
1,970 

1,620 

1,240 

995 

770 

670 

580 
415 
340 
270 
210 

185 

160 
120 
90 
79 

90 
79 
68 
64 
66 

68 
68 
68 
68 
68 

72 
105 
90 
90 
90 

90 
340 
210 
210 

185 

270 
270 
415 
580 
1,130 

1,240 
1,240 
1,240 
1,520 
1,820 

1,380 

1,240 

1,120 

995 

770 

770 
770 
770 
880 
995 

gs5 

770 
580 
340 
270 
210 

160 
120 
105 
90 

90 

90 
105 
120 
120 
120 

105 
105 
105 
105 
105 

105 
105 
105 
90 

90 

90 
90 
90 
90 

90 

90 

90 

90 

105 

120 

90 
90 
90 
90 
90 

90 
90 
90 

to 

90 

90 

90 

90 

120 

105 

SO 
SO 
86 
79 

79 

79 
79 
79 
79 
90 
90 

90 
90 
SO 
SO 
SO 

86 
86 
86 
79 
79 

79 
79 
79 
79 
79 

79 
79 
79 
86 
86 

86 
79 
79 
79 
79 

79 
68 
79 
79 
79 
79 

79 

J 

70 

3    

70 

4 

i    

79 

t 

90 

90 
90 
90 
8S 

7    

g 

9    

10 

11 

IJ 

90 

13 

14 

00 

16 

90 
90 

IJ 

17 

18 

90 

IS 

90 

ao 

90 

21 

SO 

23 

90 

2S 

34 

85 

3S 

88 

3t 

90 

37 

38 

90 

3> 

88 

30 

88 

31 

Note.— Discbarge  determined  from  a  well-deQned  rating  curve. 
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River  near  Umatilla,  Oreg.,/or  the  year  ending  Sept.  30, 
1915. 


Dlschargs  In  seoond-feet. 

Run.«ff 
(total  in 
scre4eet). 

Aocu- 

Uaximum. 

Iflnlmiim. 

Mean. 

r»oy. 

185 

120 

100 

160 

495 

1,520 

2.450 

1,820 

770 

120 

go 

80 

UO 
8 
8 

to 

8fi 
124 
64 
72 

to 

68 

143 
103 
121 
113 
161 
418 
608 
703 
15* 

to.< 

81.8 
87.7 

8,7*0 

«,iao 

7,440 
6,»S0 
8,»40 
25,800 
36,200 
43,200 
»,460 
6,570 
6,030 
5,220 

A 

A. 

B 

A. 

A 

A. 

A 

A. 

A 

A. 

A. 

2,450 

8 

233 

16»,a00 

TTKATILI^  KIVZK  KZAK  OTBBOIT,  OHZG. 

.  isec.  22,  T.  3  N.,  R.  37  E.,  just  above  croesing  of  the 

junction  of  North  and  South  forks  of  Umatilla  River, 

ha  Springs,  and  about  10  milee  east  of  Gibbon. 

■ed. 

7,  1912,  to  December  31,  1915,  when  station  waa  di«- 

irregular  intervals  by  employee  of  Forest  Service. 
Made  by  wading  near  gage. 

vel  and  small  boulders;  probably  somewhat  shifting, 
aximum  stage  recorded  during  period  October  1,  1914, 
I  feet  December  22  (discharge,  226  second-feet);  maxi- 
l-feet  (gage  height,  1.52  feet)  at  1  p.  m.  April  3.  Mini- 
foot  August  22  to  September  7  (discharge,  20  second- 

scharge  is  that  of  1915.    Maximum  not  covered  by 
laxima  do  not  represent  the  highest  stage  during  the 
B  probably  close  to  the  lowest  flow. 
^  relation  iinaSected  by  ice,  as  most  of  water  comes 


d  fair  for  days  on  which  gage  was  read.     Low  water 

because  of  questionable  gage  readings. 

furnished  by  United   States  Forest  Service,   J.   M. 


(A  Fork  of  Umatilla  River  near  CUbbon,  Oreg.,  during  the 
ear  ending  Sept.  SO,  1915. 


Made  by— 

bei^t. 

Dis- 
charge. 

Fed. 
0.65 
«.68 

Sec.-fi. 
40.4 

33.6 

>  Gage  height  questionable. 


l^^*.." 


K'fT'r 
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StraFKCB    "WATER  SUPPLY,  1915,  PAET  XII — C. 


Daily  ditcharge,  in  tecond-fett,  of  North  Fork  of  Umatilla  River  near  Gibbon,  Oreg.,Jrom 
Oct.  1,  1914,  to  Dec.  31,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

JaD. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914-15. 
1 

36 

34 

34 

40 

154 
167 
231 
147 

74 
"'74' 

92 
81 

27 

23 

3 

3 

46 

95 

ao 

4 

32 

5 

68 

60 

6 

34 

29 

7 

34 

130 

""77' 
81 

61 

27 
30 

""23' 

30 

8 

34 

32 

33 

9 

107 

10 

34 

■'46' 
49 
46 



27 

11 

40 

34 
"34' 

100 

■"'so' 

"'147' 
137 

64 

23 
23 

35 

12 

32 
34 

37 

13 

130 
107 
100 

47 

14 

IS 

27 

23 

18 

46 

17 

34 

32 

155 
220 

41 
"37' 

18 

44 

96 

27 


19 

23 

36 

30 

34 

32 

118 

"  "si' 

31 

95 

174 

32 

36 

27 
OR 

20 

35 

23 

32 

32 

la 

123 

33 

24 

113 

"'77' 

25 

34 

a         ik 

20 

38 

32 

""eo" 

106 

as 

27 

36 

...... 

32 

86 
118 

107 

28 

74 
"77' 

30 
27 

23 

30 

29 

129 

20 

30 

32 

32 

2S 

31 

34 

141 

96 



Daily  discharge,  in  tecond-feet,  of  North  Fork  of  Umatilla  River,  near  Gibbon,  Oreg., 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec 

Day. 

Oct. 

Nov. 

Dte. 

1916. 
1 

25 

11 

61 

21 

81 

a 

27 

13 

35 

22 

69 

77 
61 

236 

3 

41 

13 

30 

23 

4. 

86 
64 

69 

14 

24 

5 

15 

25 

77 

s 

37 

■"25" 

16 

25 

41 
35 

26 

25 

45 

7..  . 

17 

27 

8 

18 

28 

::::":::::: 

m 

S 

25 

30 

100 

19 

64 

■"■37 

29 

41 

10 

20 

35 

30 

31 

25    

36 

NoTK. — Discharge  given  only  for  days  on  which  gage  was  read;  deternilned  from  rating  curves  as  fol- 
lows: Oct.  1  to  Apr.  3,  Btirly  well  do&nad  between  20  and  150  second-feet;  Apr.  4  to  Dec.  31,  poorly  defined. 

JOHN   DAT  RIVER   BASIN. 
JOBS  DAT  aiVZa  AT  CLABHO,  OBSO. 

Location.— In  the  NE.  i  Bee.  32,  T.  7  S.„  R.  19  E.,  at  Clamo  highway  briilge,  14 

mUee  east  of  Antelope. 
Drainaoe  area. — ^Not  measured. 
Records  available. — April  1,  1914,  to  September  30,  1915,  when  station  was 

discontinued. 
Gaob. — Chain  gage  on  rail  of  bridge,  read  by  C.  T.  Craig. 
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gli'way  bridge. 

lay  shift  in  extreme  flood. 

I  recorded  d\mng  year,  6.4  feet  April  4 

stage  recorded,  O.GO  foot  September  8  and 

I  de^rtnined  in  1914  for  a  flood  which 
jed.  from  an  extension  of  rating  curve  as 
5  probably  lowest  for  some  time. 
ffected  by  ice  for  short  periods. 
Ll  diversions  from  John  Day  River. 


r  at  Clamo,  Oreg.,  during  (he  year  ending 
),  1915. 


Date. 

Madoby- 

he^*t. 

Ola- 
charge. 

Aug.  27 

P.  V.Hodges 

Ftet. 

0.70 
.70 

Ste.-/t 
78.2 

27 

do 

77.7 

ly  River  at  CUtrno,  Oreg.,  for  the  year  ending 
30,  1915. 


D. 

tfar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

80       8M) 

4,600 

1,600 

2,300 

420 

230 

73 

SO       940 

4,280 

1,600 

2,5«0 

420 

370 

75 

10       940 

4,280 

1,600 

2,430 

370 

370 

81 

no        940 

6,OS0 

1,.«)0 

2,lN0 

345 

320 

86 

J95 

940 

4,920 

1,500 

1,940 

345 

280 

86 

810 

1,120 

4,280 

1,500 

1,820 

320 

380 

81 

590 

985 

3,660 

1,600 

1,600 

300 

262 

«8 

620 

940 

3,090 

1,600 

l,.i«0 

280 

245 

66 

620 

8.i0 

2,820 

1,710 

1,400 

585 

215 

65 

620        850 

2,560 

1,710 

1,300 

585 

215 

72 

690       810 

2,430 

1,820 

1,260 

1,030 

184 

73 

690       810 

2,430 

2,180 

1,260 

(»0 

ISO 

81 

620       810 

2,690 

2,430 

1,400 

6.50 

156 

86 

620       985 

2,690 

2,890 

1,500 

480 

132 

93 

650    1,400 

2,560 

3,230 

1,400 

4S0 

122 

»T 

480    2,060 

2,430 

3,090 

1,210 

420 

123 

in 

515    2,060  1  2,  ISO 

2,820 

1,050 

450 

122 

200 

585 

2,060    2,300 

2,.V>0 

895 

420 

115 

200 

6U0 

2,300    2, ISO 

2,69<> 

850 

370 

107 

200 

985 

2,  ISO    2,060 

2,5«U 

770 

370 

102 

300 

1,030 

2,060    2,060 

2,430 

690 

370 

102 

200 

U40 

2,  ISO 

2,060 

2,300 

690 

370 

102 

200 

m 

2,430 

2,060 

2,300 

655 

320 

102 

184 

86(' 

2,S'iO 

1,S20 

2,430 

620 

320 

97 

156 

810 

2,560 

1,600 

2,560 

550 

280 

93 

144 

850 

2,180 

1,500 

2,430 

550 

262 

93 

156 

l.UII 

2,06( 

1,300 

2,300 

550 

230 

86 

156 

U4l 

1,«40 

1,260 

2,300 

480 

215 

75 

156 

.  2,56( 

1,210 

2,300 

480 

320 

72 

156 

.  t.m 

1,210 

2.>t20 

480 

345 

72 

156 

!«,«» 

1  2,430 

245 

72 

lUeflned  rating  curve. 
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28  SXIBEKC^  ■W^'^R  supply,  1915,  PART  XII — c. 

Monthly  ditchargt  of  John  Day  River  at  Clamo,  OTeg.,/or  the  year  ending  Sept.  SO,  J915. 


Month. 


October 

November 

December 

January 

February 

March 

AprU 

iSy 

June 

July 

August 

September 

The  year. 


Discharge  In  second-feet. 


Maximum.   WTnimnm       Mean. 


5S0 

4.50 

420 

480 

1,210 

4,920 

6,080 

3,230 

2.560 

1,030 

370 

200 


300 

320 

184 

280 

480 

810 

1,210 

1,500 

480 

215 

72 

65 


65 


409 

393 

310 

392 

779 

1,780 

2,690 

2,210 

1,210 

399 

1S4 

125 


904 


Run-off 
(total  in 
acre-feet). 


25,100 
23,400 
19,100 
24,100 
43,300 
109,000 
160,000 
136,000 
72,000 
24,500 
10,100 
7,440 


6.SI,0Qa 


Accu- 
racy. 


JOHH  DAT  BIVXB  AT  KoSOHAU),  ORXQ. 

Location.— In  the  NW.  J  sec.  11,  T.  1  N.,  R.  19  E.,  at  the  ferry  at  McDonald  poet 
office,  Sherman  County,  half  a  mile  below  mouth  of  Rock  Creek,  16  miles  above 
junction  with  Columbia  River,  and  18  milee  southwest  of  Arlington. 

Dbainaob  area. — 7,800  square  miles. 

Recobob  available. — December  16,  1904,  to  September  30,  1915. 

Gaoe. — Inclined  staff  in  two  sections  on  left  bank,  183  feet  above  ferry  cable.  Gage 
reader,  William  G.  McDonald. 

DiscHAROE  MEASUREMENTS. — ^Made  from  cable  or  by  wading. 

Channel  and  control. — Clean  gravel  and  sand;  shifts  slightly.  Banks  hi^h. 
One  channel  at  all  stages. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  5.1  feet  at  6  p.  m. 
April  4  and  6  a.  m.  April  6  (discharge,  5,870  second-feet);  minimum  stage  recorded, 
1.02  feet  September  8  to  11  (discharge,  63  second-feet). 

1905-1915:  Maximum  stage  recorded,  10.38  feet  February  6,  1907  (discharge, 
22,800  second-feet).  A  flood  about  20  years  ago  is  said  to  have  reached  a  height 
of  12.8  feet  (discharge  estimated  from  extension  of  rating  curve  as  33,000  second- 
feet).    Minimum  is  that  of  1915. 

Winter  plow. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

Diversions. — ^Laige  part  of  natural  low-water  flow  of  stream  diverted  in  the  upper 
John  Day  Valley  for  irrigation. 

Regulation. — None. 

Accuracy. — Results  exceUent  except  for  periods  during  which  river  was  obstructed 
by  ice  or  was  at  extremely  low  stage. 

Discharge  meaguremenU  of  John  Day  River  at  McDonald,  Oreg.,  during  the  year  ending 

Sept.. 30, 1915. 

(Made  by  P.  V.  Hodges.] 


Date. 


Dli- 
charge. 


Tmra   S. 
Aug.  as. 


Ste.'fi. 
1,900 
84.8 
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ohn  Day  River  at  McDonald,  Ortg.,for  the  year  ending 

Sept.  SO,  19 15. 


Ian. 

Feb. 

Uar. 

Apr. 

Jtoy. 

Jima. 

July. 

Aug. 

Sept. 

705 

750 

1,130 

4,080 

1,830 

3,630 

474 

2.59 

70 

705 

9M 

1,060 

5,140 

1,750 

3,800 

39« 

334 

70 

<sm 

1,060 

1,120 

4,680 

1,680 

2,800 

3;62n 

3«« 

347 

«3 

570 

1,540 

1.120 

.5,140 

1,610 

383 

347 

68 

in 

1,290 

1,170 

5,630 

1,680 

3,360 

375 

338 

73 

570 

1120 

1,170 

4,910 

I,S80 

3,130 

361 

286 

73 

VU 

900 

1.290 

4,220 

1,750 

1,820 

334 

ZS9 

70 

em 

750 

1,120 

3,780 

1,750 

1,680 

328 

254 

63 

(WO 

705 

1,120 

3,370 

1,830 

1,.540 

340 

313 

63 

660 

705 

1,000 

3,170 

1,830 

J.«o 

660 

199 

63 

6«0 

8B0 

950 

2,800 

1,820 

1,410 

900 

180 

a 

705 

750 

aso 

2,«30 

1,970 

1,410 

1,060 

166 

70 

660 

750 

1,000 

2,630 

2,300 

1,540 

8.50 

147 

70 

615 

705 

1,060 

2,800 

2,620 

1,680 

705 

133 

80 

4yu 

615 

1,120 

2,980 

3,980 

1,540 

570 

133 

83 

S70 

570 

1,610 

3,620 

3,780 

1,410 

506 

117 

83 

570 

554 

2,  .160 

2,450 

3,.S70 

1,290 

4.W 

102 

77 

sa 

530 

2,200 

2,280 

2,980 

1,170 

«.i0 

110 

«S 

474 

670 

2,200 

2,200 

2,980 

1,060 

&V) 

107 

117 

41U 

660 

2,620 

2,200 

2,980 

1,060 

750 

104 

168 

570 

1,060 

2,280 

2,280 

2,980 

950 

660 

102 

lU 

4J0 

1,120 

2,2X0 

2,120 

2,9S0 

850 

660 

9« 

147 

410 

1,120 

2,620 

2,120 

2,800 

800 

.570 

9« 

143 

375 

1.120 

2,  son 

1,970 

2,630 

750 

490 

96 

143 

403 

1,170 

3,170 

1,820 

2,630 

705 

450 

96 

143 

442 

1,060 

2,9S0 

1,680 

2,800 

705 

347 

9« 

143 

474 

1,060 

2,620 

1,540 

2,620 

660 

375 

86 

140 

522 

1,060 

2,2S0 

1.410 

2,620 

615 

337 

82 

13« 

670 

2,360 

1,290 

2,620 

670 

199 

82 

14S 

8«U 

3,370 

1,750 

2,620 

530 

304 

80 

la 

750 

5,140 

2,630 

218 

72 

rell  defined  rating  curve.     Stage-discharge  relation  affected  by 
nparison  with  record  o(  Bow  at  Clamo. 

iiver  at  McDonald,  Oreg.,  for  the  year  ending  Sept. 
SO,  1915. 


Discbarge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Ran-off 
(touiin 
acre-feet). 


Accu- 
racy. 


616 
450 


750 
1,540 
5,140 
5,630 
3,780 
2,800 
1,060 
347 
168 


6,620 


280 
340 


375 

630 

•SO 

1,390 

1,610 

630 

199 

72 

63 


417 

406 

353 

673 

889 

1,910 

2,940 

2,420 

1,420 

511 

165 

lOO 


63 


1,010 


25,600 

24,200 

21,700 

35,200 

49,400 

117,000 

175,000 

149,000 

84,600 

31,400 

10,100 

6,960 


729,000 


innclr 


80 


SVIKEKC^    water  supply,  1916,  PART  XII — C. 


OAKAB  OBZSX  ABOVZ  CABLE  CKEZX,  SZAK  TTKIAH,  OBXO. 

Location.— In  the  SE.  {  sec.  4,  T.  5  S.,  R.  32  E.,  at  highway  bridge  200  feet  above 
mouth  of  Cable  Creek  and  6  miles  east  of  Uldah,  Umatilla  County. 

Drainaob  akka. — ^Not  measured. 

Records  available. — May  1,  1914,  to  September  30, 1915. 

Gaoe. — Vertical  staff  on  abutment  of  highway  bridge. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading. 

Obannel  and  control. — Rock  and  gravel;  probably  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  May  1,  1914,  to  September  30, 
1915,  3.2  feet  at  7  a.  m.  April  3  (discharge,  770  second-feet);  minimum  stage 
recorded,  0.50  foot  August  29  to  31,  1914  (discharge,  3  second-feet).  .  Discbaige 
estimated  to  have  become  as  low  as  2  second-feet  in  December,  1914. 

Wintbr  flow. — Stream  freezes  almost  solid  during  severe  winter  weather. 

Diversions. — Practically  none. 

Rboulation. — None. 

Accuracy. — Results  considered  good  except  for  periods  during  which  stream  is 
frozen,  for  which  they  are  poor. 

Discharge  meatwemenU  of  Camat  Creek  above  Cable  Creek,  near  Ukiak,  Oreg.,  durinf 
the  year  ending  Sept.  30,  1915. 


Date. 

Hade  by- 

Gage        Db- 
height.    charge. 

Date. 

Made  by- 

be^t. 

Db- 
obaisa. 

Oct.  30 

C,  G.  Pauben 

Feet. 

0.8S 

02.  «S 

3.6 

Kar.    8 
July  20 

C.  G.  Paulsen 

Fen. 

•am 

.78 

*-sf-. 

Jaa    10 

do 

II.U.  Nelson 

9.3 

a  Stage-discharge  relation  afltctad  by  Ice. 

Daily  ditdiarge,  in  teeond-feet,  of  Camat  Creek  above  Cable  Creek,  near  Ukiah,  Oreg.,  far 
the  yean  ending  Sept.  SO,  1914  and  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

I»U. 
1 

122 
133 
ISS 
168 
146 

122 
112 
112 
146 
133 

112 
103 
04 
94 
122 

30 
30 
«4 
46 
46 

40 
S3 
62 
63 
62 

46 

46 

445 

3S0 

250 

22 
22 
22 
30 
30 

19 
16 
19 
16 
16 

14 
19 
11 
12 
11 

6.S 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

3.6 
3.6 
3.6 
3.5 
3.5 

3.2 
3.2 
3.2 
3.2 
3.2 

3.6 
3.5 
4.6 
4.6 
4.0 

4.0 
6.5 
4.6 
6.5 
12 

1914. 
16 

133 
94 

86 
78 
71 

64 
64 
64 
78 
71 

64 
63 
63 
40 
40 
35 

188 
133 
113 
113 

78 

64 
64 
63 
63 
63 

4« 
40 
30 
30 
30 

11 
9.0 
9.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

5.5 

6.6 
8,6 
6:8 
8.6 
8.8 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
S.S 
3.5 
3.5 
3.8 

3.6 
3.3 
3.0 
3.0 
3.0 
3.0 

10 

3    .. 

17 

11 

3 

18 

9.0 

4 

19 

9.0 

{ 

30 

10 

s 

21 

9.0 

7 

22 

7.0 

8 

23 

a.4 

8 

24 

6.4 

10 

26 

(.4 

11 

26 

t.4 

12. 

27 

0.4 

13 

28 

6.4 

14..  . 

39 

0.4 

16 

30 

0.4 

31 
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)/  Camat  Creek  above  Cable  Creek,  near  Ukiah,  Oreg., 
xgSepi.  SO,  1914,  and  1915— Continued. 


Dec. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept. 

30 

7 

470 

62 

172 

16 

9.0 

3.5 

28 

U 

420 

62 

153 

IS 

9.0 

3.S 

16 

16 

770 

62 

133 

14 

B.O 

8.5 

16 

16 

520 

71 

•4 

11 

7.8 

3.6 

22 

19 

370 

133 

78 

16 

6.4 

36 

11 

16 

290 

153 

71 

14 

6.4 

8.5 

19 

22 

216 

146 

64 

22 

6.5 

3.5 

15 

22 

186 

133 

52 

16 

6.5 

S.S 

11 

22 

15S 

133 

46 

17 

6.5 

3.8 

11 

22 

133 

133 

32 

16 

6.6 

3.8 

11 

26 

133 

129 

62 

12 

4.6 

8.8 

9 

30 

122 

153 

78 

11 

4.6 

4.5 

6 

.35 

146 

158 

58 

11 

4.6 

7.8 

6 

62 

116 

350 

68 

9.0 

4.0 

7.8 

4 

94 

108 

330 

46 

11 

4.0 

7.0 

3 

94 

94 

250 

38 

11 

4.0 

7.0 

2 

112 

94 

223 

32 

16 

6.5 

6.4 

2 

158 

86 

216 

30 

16 

6.5 

6.5 

2 

112 

86 

186 

26 

11 

6.5 

6.6 

2 

112 

78 

158 

26 

10 

6.6 

6.6 

3 

lao 

78 

1.33 

26 

10 

4.0 

6.5 

3 

216 

71 

158 

22 

9.0 

4.0 

6.5 

3 

290 

64 

146 

28 

7.8 

4.0 

6.6 

3 

250 

68 

15S 

22 

7.0 

4.0 

4.6 

3 

216 

62 

192 

19 

6.4 

4.0 

4.8 

3 

145 

62 

ISO 

22 

6.4 

4.0 

4.8 

3 

133 

62 

186 

19 

6.4 

3.8 

6.5 

8 

158 

40 

290 

19 

6.4 

8.8 

i.S 

3 

620 

40 

233 

19 

9.0 

3.8 

6.5 

4 

620 

58 

186 

17 

14 

3.8 

6.5 

7 

620 

158 

9.0 

3.8 

rating  curve  fairly  well  defined  between  10  and  700  »eoond-fe«t; 
roni  observer*s  notes,  current  met«r  measurements,  and  records 
»  Mar.  t>;  mean  discharge  estimated  as  4  second-feet  Jan.  1-16  and 
ind-(cet,  Feb.  11-2C;  6  second-feet,  Feb.  21-26. 

fc  above  Cable  Creek,  near  Ukiah,  Oreg.,  for  the  yean 
y  Sept.  SO,  1914  and  1915. 


Discharge  In  second-feet. 

Run-ofl 
(total  in 
acr»-feet). 

.\ccti- 

Maximum. 

Minimum. 

Mean. 

raoy. 

158 
445 

30 
5.5 

12 

85 

30 
5.5 
3.0 
8.2 

94.9 
89.4 
12.7 
3.58 
6.13 

5,840 

6,320 

781 

220 

865 

B. 

B. 

B. 

C 

c. 

12,500 

14 
12 
30 

6.4 
7.0 
2.0 

9.81 

9.17 

8.42 

3.5 

5.0 

134 

172 

169 
51.7 
11.8 
6.17 
4.97 

603 

546 

518 

215 

278 

8,240 

10,200 

10,400 

3,080 

726 

318 

296 

B 

B. 

I). 

D. 

D. 

520 

770 

350 

172 
22 
9.0 
7.S 

7.0 

40 

62 

17 
6.4 
3.8 
3.5 

B. 

B, 

B. 

B. 

B. 

B. 

B. 

770 

2.0  1        48.9 

35.400 

1 

Diqit 


X'(^cgle 


a^ 


stjufkC^  Water  supply,  1»15,  pabt  xn — o. 


CABI2  CBZZK  HXAH  TTXIAE,  ORXQ. 

Location.— In  the  NE.  i  sec.  9,  T.  5  S.,  R.  32  E.,  at  hig^vay  bridge  about  l,00O 
feet  above  the  mouth  of  the  creek,  about  6  mUes  east  of  Ukiah,  Umatilla  County. 

Drainaob  area. — Not  measured. 

Records  available. — ^May  1,  1914,  to  September  30,  1915. 

Gaoe. — Vertical  staS  on  abutment  of  bridge. 

DiscHABOB  MEASUREMENTS. — ^Mado  from  highway  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  rock;  uneven,  but  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  1.40  feet  at  5.30 
p.  m.  April  3  (discharge,  156  second-feet);  minimum  stage  recorded,  0.05  foot 
August  28  to  September  11  (discharge,  1.5  second-feet).  Discharge  estimated 
to  have  practically  ceased  December  22  to  31,  when  stieam  was  frozen. 

Winter  flow. — Stream  freezes  and  may  go  almost  dry  in  extremely  cold  weather. 

Diversions. — Probably  none. 

REotTLATioN . — None . 

Accuracy. — Records  considered  fair;  those  for  periods  during  which  stream  waa 
frozen,  poor. 

Diidiarge  meaturements  of  Cable  Creek  near  Uhiah,  Oreg.,  during  tie  year  ending  Sept,  SO, 

1915. 


Itete. 

Made  by— 

Oage 
hei^t. 

Dis- 
charge. 

Data. 

Made  by- 

hei^t. 

Dfa- 

cluu'Se. 

Oct    20 

Q  (J  PanlffBti 

Feet. 
0.26 
«.78 

1.0 

Uar.    8 
July  20 

C.  O.  Paulsen 

Feet. 

»0.2S 

.21 

Sec. /I. 
6.0 

Jan.   10 

do 

H.  U.  Nelson 

4.1 

<■  Stage-disebsrge  relation  affected  by  loe. 
>  Water  running  nearly  tree  under  ice  cover. 

Dailu  ditdvuge,  in  leoond-feet,  of  Cable  Creek  near  Uhiah,  Oreg.,  for  the  ytart  ending 

Sept.  30,  1914  and  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept 

Day. 

May. 

Jane. 

July. 

Aug, 

Sept. 

1014. 
1 

70 
74 
88 

88 
02 

«4 
M 
70 
70 
64 

J7 
48 
46 
46 
62 

16 
16 
28 
20 
20 

20 
24 
24 
24 
24 

20 
24 
132 

88 
70 

13 
13 
13 
13 
13 

8.0 
8.0 
10 
8.0 
8.0 

8.0 
8.0 
8.0 
6.0 
6.0 

3.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1.5 
1.5 
1.5 
l.S 
l.fi 

1.6 
1.5 
1.6 
1.6 
1.5 

1.6 
1.6 
2.4 
2.4 
2.0 

1.8 
2.0 
2.0 
2.4 
7.2 

1014. 
16 

46 
42 
37 
37 
33 

28 
28 
28 
32 
32 

28 
20 
20 
20 
20 
16 

67 
46 
37 
37 
37 

32 
28 
28 
28 
28 

24 
20 
20 
20 
20 

6.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

1.5 
1.6 
1.5 
1.5 
1.6 

1.6 
1.6 
1.5 
1.6 
1.6 

1.5 
1.6 
1.6 
1.6 
1.5 
1.5 

6.0 

2           ... 

17 

6.0 

3 

18 

4.0 

4      

U 

3.6 

6    . 

20 

4.0 

6 

21 

4.0 

7 

22 

3.6 

8 

23 

3.0 

9 

24 

3.0 

10 

25 

2.4 

U 

26 

2.4 

12 

27 

2.4 

U 

28 

2.4 

14 

29 

2.4 

15 

30 

2.4 

31 
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'  Cable  Creeh  nttir  Uhiah,  Oreg.,  for  the  years  endiTig 
),  1914  and  i9/5— Continued. 


Dec. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

4 

4 

70 

22 

64 

ao 

4.8 

I..'. 

3 

4 

70 

23 

52 

8.0 

4.0 

l..'i 

A.S 

4 

132 

24 

46 

8.0 

4.0 

1..1 

4 

4 

88 

30 

43 

7.2 

3.0 

1.5 

4 

S 

70 

32 

37 

7.2 

3.0 

1.6 

4 

i 

57 

42 

■n 

0.0 

3.0 

1.5 

6 

6 

57 

42 

2S 

10 

3.0 

l.S 

6 

7.2 

46 

46 

28 

13 

3.0 

1.5 

6 

6 

4fi 

46 

24 

13 

3.0 

l.S 

6 

8 

46 

55 

34 

10 

3.4 

1.5 

4 

8 

46 

52 

28 

9.0 

2.4 

l.S 

(i 

8 

4ft 

57 

42 

9.0 

2.4 

1.8 

4 

in 

57 

(10 

32 

•to 

2.0 

4.0 

4 

14 

46 

99 

24 

6.0 

2.0 

4.0 

4 

3.5 

4C 

79 

24 

6.0 

2.0 

3.0 

4 

30 

44 

64 

20 

6.0 

ZO 

XO 

3 

32 

46 

64 

19 

8.0 

2.0 

3.0 

3 

37 

42 

Rl 

19 

7.2 

2.0 

3.0 

3 

37 

42 

57 

16 

6.0 

2.0 

2.4 

3 

37 

42 

55 

IB 

6.0 

2.0 

ZO 

1 

35 

37 

46 

14 

4.8 

2.0 

2.0 

0 

28 

42 

.57 

13 

6.0 

2.0 

2.0 

0 

3ti 

30 

52 

14 

6.0 

2.0 

2.0 

0 

32 

28 

55 

13 

6.0 

ZO 

1.8 

0 

28 

28 

60 

10 

6.0 

2.0 

1.8 

0 

22 

26 

57 

12 

3.6 

2.0 

1.8 

0 

20 

22 

57 

9 

3.0 

2.0 

ZO 

0 

24 

20 

110 

10 

3.0 

1.5 

2.0 

0 

57 

20 

70 

8 

4.0 

1.5 

ZO 

0 

70 

26 

68 

8 

7.2 

1.5 

ZO 

0 

88 

64 

0.0 

1.5 

rating  curve  fairly  well  defined  hetu-ecn  5  and  30(1  socond-feet:  not 
ge  estiroatoa,  on  account  of  ice.  from  current-meter  mcasiiremcnla, 
Lure  records,  Dec.  9  to  Mar.  6:  mean  discharge  estimat<'d  Jan.  1-10, 
id-fcet;  Feb.  11-20,  3  scoond-fcet;  Feb.  21  2S,  4  sccond-fcct. 

b  near  Uhuth,  Oreg.,  for  the  years  ending  Sept.  SO^  1914 
and  1916. 


Discharge  In  second-feet. 

Run-off 
(total  in 
acre-feet). 

.Accu- 

Manlmiim. 

Minimum. 

Mean. 

racy. 

92 
132 

13 
3.0 
7.3 

16 

16 
3.0 
1.5 
1.5 

47.1 
33.7 
6.55 
1.69 
Zgl 

2,900 

2,010 

403 

104 

167 

B. 

B. 

B. 

c 



C. 

5,580 

ao 

4.8 
8.0 

Z4 

3.0 

0 

4.17 
3.63 
Z8 
1.7 
2.7 
23.9 
47.3 
54.9 
24.3 
6.94 
2.39 
2.07 

25« 

31« 

172 

105 

150 

1.470 

2, 810 

3,3S0 

1,450 

427 

147 

123 

C. 

C. 

88 

132 

110 

64 

13 

4.8 

4.0 

4.0 

20 

22 
8.0 
3.0 
1.5 
1.5 

n. 

H. 

B. 

B. 

B. 

C. 

C. 

132 

0 

It.  8 

10,700 
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SUUFA.CR   WATER  SUPPLY,  1915,  PART  xn — C. 


DESCHUTES   RIVEB  BASIN. 
DZSCHTTTZS  KIVZK  AT  OBAHE  PBAIXIZ,  HXAH  I.APIIIX.  OBSQ. 

Location. — In  sec.  17,  T.  21  S.,  R.  8  E.,  at  outlet  of  Crane  Prairie,  above  proposed 
dam  site  and  below  mouth  of  Ctiltus  River,  and  about  28  miles  west  of  Lapine 
by  road. 

Drainage  area. — Indeterminate. 

Records  available.— January  1,  1914,  to  September  30,  1915;  fragmentary  gage 
readings  1907  to  1913. 

Gaoe. — Vertical  staff  on  bent  of  footbridge;  read  once  a  week  by  George  E.  Graft. 

DiscHAROB  MEASUREMENTS. — Made  from  footbridge  or  by  wading. 

Channel  and  control.^ — Channel,  sand,  and  gravel,  somewhat  shifting;  control 
some  distance  below  station,  rocky  and  fairly  permanent.  Stage-discharge  rela- 
tion slightly  affected  by  growth  of  aquatic  plants  and  by  tree  felled  across  river 
near  control. 

Extremes  op  discharoe. — Maximum  stage  recorded  during  year,  1.90  feet  October  4 
and  8  (discharge,  290  second-feet);  minimum  stage  recorded,  1.20  feet  September 
26  (discharge,  145  second-feet). 

1907-1915:  Maximum  stage  from  fragmentary  records,  2.75  feet  about  July  31, 
1913  (determined  from  high- water  marks  on  September  15;  discharge,  531  second- 
feet).    Minimum  stage,  1.20  feet  September  26,  1915  (discharge,  145  second-feet). 

Winter  plow. — Ice  jammed  at  the  fallen  tree  may  aSect  the  stage-discharge  relation 
during  extremely  cold  weather. 

Diversions. — None. 

Regulation  . — None. 

Accuracy. — Results  good  except  for  periods  during  which  stage-diachatge  relation 
is  affected  by  ice. 

Discharge  measwrementt  of  Deschutes  River  at  Crane  Prairie,  near  Lapine,  Oreg.,  during 
the  year  ending  Sept.  SO,  1915. 


Date. 

Uadeby- 

Gara 
hei^t. 

Dis- 
cbarga. 

Feb.  23 

J.  E.  Stewart 

Fai. 

1.37 
1.31 

See^t. 
lei 

July  28 

P.V.Hodges 

176 
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tf  Detckuia  River  at  Crane  Prairie,  near  Lapine,  Oreg., 
he  year  ending  Sept.  SO,  1915. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

220 

100 

aoo 

""m 

19Q 

180 

3W 

252 
220 

100 



200 



220 

220 

180 

180 

210 

180 

240 

220 

160 

17D 

340 

iw 

180 

UO 

340 

160 

170 

IM 

180 

200 

200 

180 

220 

240 

145 

IDO 

180 

240 

blrly  well-deflned  rating  cur\-o.    Stage-discharge  relation  aiTected 


'iver  at  Crane  Prairie,  near  Lapine,  Oreg., /or  the  year 
mding  Sept.  SO,  1915. 


off 

iin 
ct). 


Accu- 
racy. 


B. 
B. 
C. 
C. 
B. 
B. 
B. 


Month. 


I>bcharge 
in  second- 

fpct 
(mean) 


May 

June 

July 

Aueust 

September. 


The  year. 


232 
220 

178 
185 
lo6 


Run-oir 
(total  In 
acro-fcct). 


14,300 
13,100 
10,900 
11,400 
9,3S0 


149,000 


Accu- 
racy. 


■crage  of  dlscharijc  determined  for  days  on  which  gage  was  read, 
,  which  was  estimated. 

S  BIVER  KKAS  LAPINE,  OHEO. 

),  T.  20  S.,  R.  10  E.,  at  Forest  Service  bridge  at  Big 
I  by  river  above  mouth  of  East  Fork,  11  miles  north 


sr  22  to  December  21,  1910;  February  18  to  Decem- 
ober  27,  1913,  occasional  readings;  October  1,  1914, 

bridge;  gage  reader,  Burton  Oney. 
ide  from  upstream  side  of  wagon  bridge.     Condi- 


J  -,o'"»'jIr 
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8\3BYAC"E   water  supply,  1915,  PART  XII — C. 


Channel  AND  coNTBOL.    Stream  bed,  gr&vel  and  sand;  no  defined  control.   Channel 

crooked,  apparently  permanent;  gradient  low. 
Extremes  op  discharge.    Maximum  unaffected  stage  recorded  during  year,    1.4 

feet  October  1  and  9  (discharge,  1,020  second-feet);  minimum  stage  recorded, 

0.5  foot  August  9  to  September  21  (discharge,  800  second-feet).    Maximum  stage 

(ice  affected),  4.0  feet  December  16  and  17. 
For  extremes  during  period  1905  to  1915  see  "Deschutes  River  near  Lava" 

(p.  37). 
WiNTEB  FLOW.    Stage-discharge  relation  materially  affected  by  ice  in  December, 

1914,  but  this  condition  seldom  occurs. 
DrvEEsioNS.    None. 
Reoitlations.    None. 
Accuracy.    Results  considered  good. 
Cooperation.    Gage  readings  furnished  by  United  States  Forest  Service,  M.   S. 

Merritt,  supervisor. 

Ditcharge  meaturemenU  of  Deschutes  River  near  Lapine,  Oreg.,  ditring  the  year  ending 

Sept.  30,  1915. 


Dato. 

Made  by— 

aace 
height. 

Dis- 
charge. 

Dato. 

Uade  by- 

Oago 
height. 

Dls- 
charge. 

Nov.  3 

J.  E.  Stewart 

Feet. 

1.16 

•>4.00 

.66 

See.-ft. 
054 
8M 
892 

Feb.  19 
Mar.  11 
July  29 

J.  E.  Stewart 

Ftct. 

0.66 

.85 

.59 

Sec.-ft. 
82B 

Dec.  16 

do 

C.  G.  Paulsen 

P.  V.  Uodges 

827 

Jan.  31 

do 

804 

•>  stage-discharge  relation  ailccted  by  ice. 

Daily  discharge,  in  second-feet,  of  Deschutes  River  near  Lapine,  Oreg.,  for  the  year  ending 

Sept.  30,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

.\ug. 

Sept. 

1 

1,020 
990 
990 
990 
990 

990 
990 
990 
1,020 
990 

990 
990 
990 

985 

985 
985 
980 
980 
980 

980 
975 
975 
975 
975 

970 
970 
970 
970 
965 
965 

965 
965 
965 
965 
965 

965 
965 
965 
965 
965 

965 
940 
940 
940 
940 

935 
930 
925 
920 
915 

915 
915 
915 
915 
915 

915 
915 
915 
915 
915 

915 
915 
915 
915 
915 

915 
915 
915 
915 
915 

915 
915 
915 
940 
900 

"ii's 

915 

890 

890 
865 
865 
865 
865 

865 

865 
885 
865 
885 

865 
865 
865 
865 
865 

865 
865 
865 
865 
840 

840 
840 
840 
840 
840 

810 
840 
840 
820 
820 
820 

865 
865 
865 
840 
840 

820 
820 
820 
820 
820 

820 
820 
820 
820 
820 

820 
820 
S40 
820 
820 

820 
820 
840 
840 

840 

820 
820 
820 

820 
820 
820 
820 
820 

820 
820 
820 
820 
820 

820 
820 
820 
820 
820 

820 
820 
820 
820 
820 

820 

820 
825 
830 
840 

8.50 
85.5 
860 
865 
865 
865 

865 
890 
890 
890 
865 

885 
885 
885 
865 
840 

840 
840 
865 
865 
865 

860 
860 
855 
8.W 
845 

845 
840 
840 
840 
840 

840 
840 
840 
840 
840 

840 
840 
845 
845 
845 

850 
850 
850 
855 
855 

855 
880 
860 
880 

865 

865 
865 
865 
865 
865 

865 
860 
855 
850 
845 

840 
840 
840 
840 
840 
840 

820 
820 
820 
820 
820 

840 
840 
840 
820 
8X 

820 
820 
820 
820 
820 

820 
820 
820 
820 
820 

820 
820 
820 
820 
820 

820 
820 
820 
820 
820 
820 

820 
830 
820 
820 
810 

810 
810 
810 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 
800 

800 

2 

800 

3 

800 

4.. 

800 

5 

800 

6 

800 

7 

800 

8  .. 

800 

9 

800 

10 

800 

11 

8ao 

12.. 

830 

13 

820 

14 

820 

15 

820 

16 

800 

17  . 

800 

18 

800 

19 

800 

20 

800 

21 . . .     

800 

22 

800 

23 

800 

24  .        .... 

800 

25 

800 

26 

800 

27 

800 

28 

800 

29 

800 

30 

800 

31... 

Note.— Discharge  determined  from  a  well-defined  rating  curve.  Discharge  hiterpolated  Oct.  11  to  Nov. 
1,  Sept.  22-30,  and  lor  occasional  periods  of  1  to  6  days  when  gage  was  not  read;  also  Jan.  22-24  on  account 
of  obstruction  by  ice.  Water  backed  up  by  ice  Jam  Dec.  15-28;  mean  discharge  estimated  as  850  aeoond- 
(e«t.    Gage  not  read  June  1-30;  mean  discharge  estimated  at  830  seooud-Ieet. 
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Mpine,  Oreg.,  for  the  year  eruHng  Sept.  SO, 
5. 


Run^oS 
(tout  in 
acrMect). 

Aoca- 

klftximuEu. 

Minim  um. 

MMn. 

n»cy. 

i.oao 

965 
040 

965 
915 

984 
938 
8S7 
854 
839 
839 
855 
853 
"830 
823 
804 
803 

80,500 
65,800 
54,.yi0 
53,500 
46,000 
51,000 
60,900 
£3,400 
49,400 
50,  .500 
49,400 
47,800 

B. 
A. 
B. 

890 
8S5 
806 
880 
885 

830 
830 
830 
840 
840 

A. 

A. 
A. 
A. 
A. 
B. 

840 
830 
830 

820 
800 
800 

A. 
A. 
A. 

1,030 

800 

858 

631,000 

Imated. 

l  KEAa  LAVA,  OKEO. 

,  R.  10  E.,  about  IJ  miles  west  of  the  former 
)  mouth  of  East  Fork  (locally  called  Little 
Jend,  Deschutes  County. 

>,  to  April  14, 1907;  April  23, 1909»  to  January 
>12;  October  18,  1913,  to  January  31,  1915, 

id  once  a  week  by  Mrs.  C.  B.  Allen. 

a  bridge  at  Big  River  ranger  station,  about 

land,  and  gravel;  somewhat  shifting.     Con- 

lation  may  be  affected  by  growth  of  aquatic 

.  Fork  is  relatively  high. 

open-channel  stage  recorded  October  1,  1914, 

■r  20  (discharge,  1,060  second-feet);  maximum 

iber  20.    Minimum  stage  recorded,  7.85  feet 

eet). 

ied,  11.50  feet,  November  26,  1909  (discharge 

I  recorded,  7.18  feet  at  time  of  measurement, 

econd-feet). 

LB  stream,  but  ice  jams  may  form  in  extremely 


ght  uncertainties  due  to  effect  of  backwater. 
er  mar  Lava,  Oreg.,  during  the  year  ending  Sept. 


by- 

OttRC 

height. 

Dis- 
charge. 

Fat. 

8.33 
<iia45 

7.85 

Secft. 
934 

854 

892 

tge  relation  affected  by  ice. 

injcr  station  near  Lapine  and  referred  to  gage  at  Lava. 
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S\3KEKCE  WA'^llR  SUPPLY,  1915,  PART  XII C. 


Daily  discharge,  in  tecond-fut,  of  Detehutet  River  near  Lava,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Day. 

Oct. 

Nov. 

Dec. 

Jmn. 

1 

1,010 

16 

854 

^ 

3 

17... 

3 

985 

916 

18 

1,010 

4 

1,01P 

19 

6 

20 

1,060 

850 

6 

939 

21 

7 

22 

962 

8 

23 

** 

9 

985 

916 

24 

10 

25 

1,010 

11 

1,010 

26 

12 

27 

870 

::::::: 

13 

916 

28 

U 

29 

902 

1 

u 

962 

30 

1 

31 

ws' 

NoiB.— Dfacharge  given  only  for  days  on  which  gage  vaa  read:  dotcrmUiod  from  a  wcll-deflned  rating 
curve.  Discbarge  estimated,  on  account  of  ice,  Dec.  20  and  27,  from  currcnt-metor  measurement  made 
Dec.  18  at  Big  River  ranger  station  near  LAplne. 

Monthly  discharge  o/Deschutet  River  mew  Lava,  Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


Uonth. 


Uean  Dis- 
charge in 
second- 
feet. 


Run-oft 
total  in 
acre-feet. 


Ao- 

cu- 

mcy. 


October.... 
November. 
December. 
January... 


1,020 

978 
8,% 
90,S 


62,700 
58,200 
54,500 
55,800 


Note. — Monthly  mean  discharge  is  average  of  discliarge  determined  for  days  on  which  gage  was  read. 

SESCBTrrzs  aivxa  at  i^va  islaitd,  reab  bbhd,  obsq. 

Location. — In  the  SE.  J  sec.  27,  T.  18  S.,  R.  11  E.,  at  remains  of  an  old  log  bridge 

half  a  mile  above  upper  end  of  Lava  Island  and  intake  of  Arnold  canal,  and  about 

10  miles  south  of  Bend,  Deschutes  County. 
Dhainaoe  area. — Not  measured. 
Records  available.— January  30  to  September  30,  1915.    Discharge  is  the  same  as 

at  the  stations  at  Benham  Falls  and  West's  ranch,  January  1,  1905,  to  January  29, 

1916. 
Gage. — Vertical  staff  nailed  to  a  clump  of  willows  on  right  bank  about  600  feet  above 

the  intake  of  Arnold  canal;  read  three  times  a  week  by  Joe  Stenkamp. 
Discharge  measurements. — Made  from  logs  of  old  bridge  about  three-eighths  mile 

above  gage;  section  relatively  deep  and  narrow;  conditions  fairly  good. 
Channel  and  control. — Stream  bed  rocky;  practically  permanent.    Control  is  a 

riffle  just  above  head  of  Lava  Island  Falls;  stage-discharge  relation  may  be 

affected  by  changes  in  a  wing  dam  used  to  divert  water  into  Arnold  canal. 
Extremes  of  niscnAROE. — Maximum  stage  recorded  during  year,  2.20  feet  April  5 

(discharge,    1,540  second-feet);  minimum  stage  recorded,    1.65  feet  June  25; 

minimum  discharge,  1.070  second-feet  (gage  height,  1.68  feet)  July  25,  27,  August 

3  to  8,  September  3  to  7,  19  to  30. 
1905-1915:  Maximum  stage  recorded,  3.45  feet  at  pumping  plant  at  Bend  at 

7.45  a.  m.  November  27,  1909  (discharge,  4,820  second-feet;  no  diversions). 

Minimum  stage,  3.2  feet  at  Benham  Falls  station  January  4,  1912  (discharge, 

1,000  second-feet). 
Winter  flow. — Stage-dischaige  relation  practically  never  affected  by  ice. 
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ater  diverted  for  irrigation  above  BUtion  negligible; 
ice,  Arnold  canal,  just  below  gage.  Between  the  gage 
Iter  from  the  river  passes  into  Loet  Creek,  which  dia- 
eaat  of  the  river.  The  measured  flow  of  Lost  Creek  was 
17, 40.2  second-feet  April  18,  and  30.0  second-feet  June 
B.  It  is  believed,  though  not  proved,  that  the  water 
returned  to  the  river  near  the  lower  end  of  La\-a  Island 


ept  December  to  January,  for  which  discharge  was 
lat  uncertain  record  below  Bend. 


\ules  River  at  La»a  Island,  near  Bend,  Oreg.,  during  the 
year  ending  Sept.  SO,  1915. 


Hade  by— 

< 

0am     1      Dis- 
boight.   '  charKC. 

Fttt. 
1.84 
2.00 
1.71 

Sec.-fU 
1,240 

1,370 
1.180 

)/  Deschutes  River  at  Lava  Island,  near  Bend,  Oreg., 
year  ending  Sept.  30,  1915. 


Jan. 


,S30 

,S20 
,520 
,520 
,o20 
,450 

,450 
,450 
,450 
,4(iO 
,410 

,360 
310 
280 
320 
320 

380 
440 
350 
200 
2tiU 
240  I 


Feb.     Mar. 


1,260 
1,280 
1,260 
1,240 
1,230 

1,230 
1,230 
1.230 
1,240 

i,:mo 

1,240 
1,230 
1,230 
1,230 
1,230 

1,240 
1,2«0 
1,2!«) 
1,290 
1,290 

1,290 
1,290 
1,290 
1,290 
1,300 

1,300 
1,300 
1,300 


1,300 
1,300 
1,300 
1,300 
1,300 

1,280 
1,260 
1.240 
1,250 
1,260 

1,260 
1,240 
1,270 
1,290 
1,320 

1,320 

1,320 
1,320 
1,320 
1,320 

1,320 
1,320 
1,340 
1,350 
1,370 

1,390 
1,380 
1,380 
1,380 
1,450 
1,450 


Apr. 


1,450 
1,450 
1,480 
1,510 
1,540 

1,500 
1,470 
1,460 
1,450 
1,420 

1,400 
1,370 
1,370 
1,370 
1,380 

1,380 
1,380 
1,370 
1,370 
1,370 

1,370 
1,370 
1,370 
1,380 
1,380 

1,390 
1,380 
1,370 
1,360 
1,340 


May. 


1,340 
1,340 
1,340 
1,360 
1,370 

1,340 
1,310 
1,310 
1,310 
1,310 

1,310 
1,310 
1,340 
1,370 
1,370 

1,370 
1,370 
1,360 
1,340 
1,310 

1,310 
1,300 
1,300 
1,310 
1,340 

1,340 
1,310 
1,300 
1,300 
1,300 
1,300 


June.    July. 


1,300 
1,300 
1,300 
1,300 
1,360 

1,260 
1,240 
1,230 
1,230 
1,230 

1,230 
1,230 
1,220 
1,220 
1,220 

1,220 
1,200 
1,180 
1,170 
1,170 

1,170 
1,170 
1,170 
1,11)0 
1,140 

1,150 
1,140 
1,150 
1,140 
1,140 


1,140 

i,°i26 
i.'iio 


,100 


,110 


1,080 


1,080 
1,086 


1,080 


1,080 


1,080 


1,070 


1,070 


1,080 

i.'oso 


Aug.     Sept, 


iloso' 

1,070 

1,080 
■1,076 

"1,676 

1,070 

'i.'oio 
'i,'6s6 

"1,676 

"1,086 

i.oso' 
i.oso' 

1,080 

"1,166 
'1,166 

1,080 

'i,'686' 
i.'oso' 

"'1,"686 
""1,'6to 

"i,'686' 
'i,"6s6' 

1,070 
""1,076 

1,676 

1,080 

'i,'6i6' 

"1,'676 

1,070 

1,080 

1,070 

'O  well-defined  rating  curves,  one  applicable  Jan.  20  to  June  25, 
:  indirect  inelhud  for  shiUmg  channels  used  Juno  26  to  July  7. 
s  sum  of  discharge  of  Deschutes  Kiver  at  Bend  and  of  Arnold, 
lov.  22  to  Jan.  29,  as  sum  of  discharge  of  Deschutes  telow  Uend 
tte.  North,  and  Swallev  canals.  Mean  discharge  estimated  as 
ocond-feet  Dec.  13-17,  1,200  second-feet  Dec.  19-25,  l,4.%second- 
1-9.  discharge  interpolated  between  results  of  readings  three 
4-30. 
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SURFACE  WATtu  s^pppLY,  l^tlS,  PART  XII — C. 


Monthly  discharge  of  DeschuUi  River  at  Lava  Island,  near  Bene,  Oreg.,  for  the  year 

ending  Sept.  SO,  1915. 


October 

No\-ombcr. . 
December.. 

January 

Febrimry... 

March 

AprU 

May 

June 

V>iy 

August 

September.. 


Month. 


The  year.. 


Discharge  In  second-feet. 


Maximum.   Minimum. 


1,480 
1,360 


1,530 
1,300 
1,450 
1,540 
1,370 
1,300 
1,140 
1,080 
1,100 


,540 


1,270 
1,280 


1,200 
1,230 
1,240 
1,340 
1,300 
1,140 
1,070 
1,070 
1,070 


1,070 


Mean. 


1,370 
1,320 
1,260 
1,430 
1,260 
1,320 
1,410 
1,330 
1,210 
1,090 
1,080 
1,080 


1,260 


Run-oll 
(total  in 
acre-feet). 


84,200 
78,600 
77,500 
87.900 
70,000 
81,200 
83,900 
81,S00 
72,000 
67,0(K) 
66,400 
64,300 


915,000 


Acco- 
raey. 


B. 

n. 
c. 
c. 
\. 

A. 
A. 
A. 
A. 
li. 
A. 
A. 


DKSCS1TTSS  aiVXK  AT  BZSS,  OSXQ. 

Location. — In  the  NE.  }  sec.  32,  T.  17  S.,  R.  12  E.,  just  below  the  power  houae  of 
the  Bend  Water,  Light  &  Power  Co.  at  former  city  pumping  plant  at  Bend, 
Deschutes  County,  a  mile  above  the  diversion  dam  of  the  North  canal  of  the 
Central  Oregon  Irrigation  Co. 

Drainage  area. — Not  measured. 

Hecords  available.— April  23,  1907,  to  October  8,  1910,  and  October  1,  1911,  to 
November  21,  1914,  when  station  was  discontinued,  at  gage  below  power  house; 
December  22,  1904,  to  March  30,  1907,  at  Sizemore's  bridge;  Oetober  1,  1910, 
to  April  10,  1912,  at  gage  above  dam. 

Gage. — At  pumping  plant,  vertical  staff  bolted  to  a  boulder;  above  dam,  vertical  staff 
nailed  to  pier  of  bridge  over  pond  near  right  bank;  zero  level  with  crest;  at 
Sizemore's  bridge  (prior  to  1907),  vertical  staff  spiked  to  bent.  Gage  reader, 
C.  A.  Stanburrough. 

Discharge  measurements. — Made  from  a  bridge  a  short  distance  above  gage.  Prior 
to  August  24,  1912,  made  from  Staat's  bridge,  three-fourths  mile  above  the  gage; 
October  18, 1912,  to  June  1, 1913,  from  a  cable  at  gage. 

Channel  a.vd  control. — Gravel  and  boulders  on  which  logs  and  drift  are  lodged ; 
somewhat  shifting. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  period  October  1  to 
November  21, 1914, 1.55  feet  October  22  (discharge,  1,480  second-feet);  minimum 
stage  recorded,  1.10  feet  October  28  (discharge,  1,060  second-feet). 

1905-1915:  Maximum  stage  recorded,  3.45  feet  at  7.45  a.  m.  November  27,  1909 
(discharge,  4,820  second-feet;  no  diveraions);  minimum  discharge,  539  second- 
feet  August  14,  1915  (foimd  by  adding  discharge  of  Deschutes  River  below  Bend 
and  that  of  North  and  Swalley  canals). 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice. 

Diversions. — ^Tho  Arnold,  Pilot  Butte,  and  Central  Oregon  canals  divert  water  above 
station;  records  available.    No  other  important  diversions. 

Regulation. — Discharge  fluctuates  owing  to  operation  of  power  plant  just  above 
station.  Gage  has  generally  been  read  after  load  on  plant  has  been  steady  for  a 
time. 

Accuracy. — Results  considered  good. 
No  discbarge  measurements  made  October  1  to  November  21,  1915. 
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,  0/  Deiehxttes  River  at   Bend,   Ortg.,  for  the  period 
Oct.  1  to  Nov.  gl,  1914. 


Day. 

Oct. 

1,150 

1,150 

1,380 
1,380 
1,380 

1,380 

1,330 

1,360 

1,380 
1,430 

Nov. 

1,150 
1,100 
1,330 
1,330 
1,330 

1,330 
1,330 
1,330 
1.330 
1,280 


Day. 


Oct. 


1,430 
1,480 
1,430 
1,430 
1,150 

1,1m 
1,150 

i,a«o 

1,330 
1.330 
1,330 


Nov. 


1,38D 


1  well-dcflncd  rating  curve.    Discharge  Interpolator  Oct.  18,  Nov.  1 
Uluwance  (or  change  m  di>^isiom,  Oct.  25,  Nov.  8,  9,  and  13. 

tiver  at  Bend,  Oreg.,  for  the  period  Oct.  1  to  Nov.  SI, 
1914. 


Discharge  in  seoond-feet. 

Run^iff 
(totalin 
acre-feet). 

.\OCTI- 

Ifaximum. 

Iflnimum. 

Mean. 

raey. 

,  1,480 
1,330 

1,060 
1,100 

1,320 
1,290 

81,300 
53,700 

B. 

B. 

:S  aiVEK  BELOW  BEND,  OBEO. 

0,  T.  17  S.,  R.  12  E.,  half  a  mile  below  North  canal 
end,  Deschutes  County. 
1. 

er  27,  1914,  to  September  30,  1915. 
ler  on  right  bank;  inspected  by  C.  Orewiler. 
ade  from  cable  about  50  feet  upstream  from  gage. 
y  and  probably  permanent.     Some  logs  and  drift 
control  may  aflect  stage-discharge  relation  slightly, 
imum  stage  recorded  during  year,  2.15  feet  April  5 
);  recorder  not  working  and  actual  peak  may  have 
ge  from  water-stage  recorder,  0.51  foot  at  2  a.  m. 
id-feet).    This  is  the  lowest  flow  ever  known  at  this 
d  see  description  of  station  at  Bend  (p.  40). 
■elation  seldom  affected  by  ice. 
16  intakes  of  the  five  large  canals  which  divert  from 
only  small  diversions  below. 

jr  a  small  hydroelectric  plant  at  North  canal  dam. 
»11  'defined  above  1,000  second-feet  and  gage  record 
ecember,  January,  March,  and  September.  Record 
ellent. 

tes  River  below  Bend,  Oreg.,  during  the  year  ending 
Sept.  SO,  1915. 


Dis- 
charge. 

See.-ft. 
1,210 
1,110 
1,100 
1,280 
1,060 

Date. 

Made  by- 

Gaee 
heigiit. 

Dis- 
charge. 

June  17 

20 

July  31 

Sept.  30 

F.  F.  Henshaw 

Ftet. 
1.00 
.92 
.91 

1.18 

Sec.-ft. 
3Ai 

do 

P.  V.  Hodges 

328 
307 

Henshaw  and  Batchel- 
der 

493 

irge  reiatios  affected  by  anchor  ice. 


4^ 


SOMkC^  ■W^'lt^ll  SUPPLY,  1916,  PAET  Xn — 0. 


Daily  diieharge,  m  uamd-fui,  of  ttttdtuUt  River  hdow  Bend,  Oreg.,for  the  year  ending 

Sept.  30,  1915. 


Day. 

Oct. 

Nov. 

I)«c. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.070 
1.110 
LOM) 
1,070 
1,170 

1.170 
1.170 
1,220 
1.220 
1,220 

940 

»40 

1,170 

1,170 

1,170 

1,170 
1,120 

i,ia) 

1.170 
1,220 

1.220 
1,270 
1.320 
1,320 
1,040 

1,030 
1,030 
940 
1.210 
1.310 
1,210 

1.170 
1,170 
1,140 
l.lflO 
1,110 

1.110 
1,110 
1,110 
1,110 

teo 

980 

930 

1,160 

1,180 

1,180 

1,180 
1,180 
1,180 
1,390 
1,240 

1,340 
1,240 
1,240 
1.210 
1,210 

1,900 
1,190 
1,190 
1,190 
1.250 

1.190 
1,2a) 
1,290 
1,080 
860 

1,190 

1.340 
1.240 

1,220 
1,210 
1,200 

1,180 
1,180 
1.210 
1.240 
1,240 

1,240 
1.240 
1,240 
1.120 
1,060 

1,060 

1,060 

90O 

880 

1.000 

1,000 
1,060 
l,t)60 
1,160 
1,190 

1,140 
1.120 
1,140 

1.320 
1,300 

1,120 
1,120 
1,120 

1.240 
1.240 

1.270 
1.300 
1,270 

1.240 
1.240 
1.240 
1.240 
1,240 

1,240 
1.180 
1.180 
1,120 
1,090 

1.060 
1.090 
1,120 
1,150 
1,180 

1,320 
1,360 
1,360 
1,360 
1,330 
1,300 

1,300 
1,330 
1,380 
1,430 
1,900 

1,480 
1,430 
1,400 
1,360 
1,320 

990 
985 
1,020 
S8S 
9S0 

950 
950 
900 
850 
800 

790 
775 
800 

850 
890 

900 
950 
900 
850 
800 

750 
750 
710 
700 
690 

680 
670 

660 
660 
706 

660 
660 
660 
660 
705 

700 
850 
700 
680 
660 

640 
620 
620 
620 
850 

800 
660 
620 
620 
620 
580 

540 
540 

540 
500 
500 

465 
430 

398 
398 
398 

398 
365 
369 

450 
450 

365 
365 
350 
340 
310 

310 
310 
285 
285 
285 

285 
260 
285 
285 
285 

285 

398 
285 
240 
220 

220 
240 
240 
240 
240 

285 
285 
220 
220 
220 

220 
220 
220 
230 
240 

220 
220 
220 
220 
190 

190 
176 
220 
190 
260 
310 

240 
240 

220 
220 
220 

220 
205 

209 
209 
240 

270 
250 
190 
170 
190 

205 
205 
190 
190 
190 

280 
190 
190 
190 
190 

190 
187 

184 
188 
188 
190 

J 

3 

4 

g 

190 

6           

7              

R        

10    

■i,i96' 

'i.'iio' 

1,430 
1,4S0 
1,2S0 
1,290 
1,340 
1,330 

1,S00 

1,900 
1,900 
l.SOO 
1,900 
1,430 

1,430 
1,430 
1,430 
1,430 
1,390 

1,340 
1,390 
1.240 
1,300 
1,300 

1,340 
1,180 
1,180 
1,180 
1.240 
1,240 

11     

385 

12           

13    

U           

15 

19 

17        

Ig           

260 

ig 

30 

Jl    

JJ 

23 

34        

35 

SIO 

2« 

27     

38           

29 

30        

338 

31 

Note.— Discharge  determined  as  follows:  Oct.  1  to  Not.  26,  by  deducting  discharge  determined  for  North 
and  Swalley  canals  from  that  of  Deschutes  River  at  Bend;  Nov.  27  to  Dec.  12,  from  a  Iftlrly  well  deHned  rat- 
ing curve ;  Dec.  26  to  Sept.  30,  from  a  rating  curve  well  defined  between  300  and  1,000  second-feet  and  fairly 
well  defined  outside  of  these  limits.  Discharge  interpolated,  talcing  Into  account  changes  in  diversions, 
Dec.  27-31,  May  3-7, 16-21,  June  13-16,  Aug.  9-14,  and  for  periods  of  1  to3  days  In  February,  March,  and  April, 
when  recorder  was  not  worlclng  properly. 

HontMy  di»eharge  o/Detchutet  River  below  Bend,  Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-oil 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

1.320 

1,290 

1.450 

1,500 

1.240 

1,360 

1,900 

850 

540 

398 

370 

338 

940 

9;w 

860 
I.ISO 
860 
1,060 
750 
580 
280 
175 
170 
190 

1,140 

1,160 

1.210 

1.3.S0 

1,130 

1.220 

1,060 

683 

378 

238 

207 

277 

70.100 
69.000 
74.400 
84,800 
62.S00 
75,000 
63.100 
42.000 
22.500 
14,600 
12,700 
16.500 

B. 

B. 

C. 

Januarv 

C. 

B. 

March 

C. 

ADril..               

A. 

iSyl:::::::::::::::::::::::::::::::::::::::::::::: 

A. 

June 

A. 

July 

B. 

B. 

September 

C. 

The  j*car 

1,500 

170 

839 

608,000 

DESCHUTES  BIVEK  AT  TUKAIX),  OBEQ. 

Location.— In  the  NE.  J  sec.  31,  T.  16  S.,  R.  12  E.,  at  the  highway  bridge  in  Tumalo, 
Deecbutee  County,  3  miles  below  Tumalo  Creek,  and  9  miles  by  river  below  Bend ; 
below  all  important  diveisionB. 

Dbainage  area. — Not  measured. 
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y  1,  1909,  to  October  15,  1912;  July  14  to  October  11, 
315,  when  station  waa  diflcontinued.     Records  prior  to 

lanic  about  200  yards  below  old  gage  at  highway  bridge 

I  1909  to  1914.     Gage  reader,  W.  R.  Gerking. 

■Made  from  wagon  bridge  IJ  miles  above  gage  in  the 

12  E.;  fair  section. 

ivel  and  boulders;  fairly  permanent. 

scords  for  1915  cover  neither  maximum  nor  minimum. 

Iinown  at  the  station  waa  iia  November,  1909,  but  the 

m  practically  the  same  as  that  at  station  below  Bend. 

te  relation  probably  somewhat  af!ected  by  ice  in  ex- 

liveraions  from  Deschutes  River  between  this  station 
Practically  the  entire  flow  of  Tumalo  Creek  is 
•hen  there  is  ice  or  high  water. 

f  power  plant  affects  the  flow  at  Tumalo  considerably 
Bend.    Results  considered  excellent. 

huU»  River  at  Tumalo,  Oreg     during  the  year  endina 
Sept.  30,  1915.  -»  »  » 


MadA  by- 

Oaee 
height. 

Dis- 
charge. 

Fttl. 
3.21 
1.86 
1.91 

Sec.-ft. 
1,3«0 
292 
303 

Detdiutet  River  at  Tumalo,  Oreg.,  for  the  year  endina 
Sept.  30,  1915. 


Day. 

May. 

June. 

July. 

Day. 

May. 

632 

660 

June. 

300 
300 
284 
276 
272 

268 

July. 

fill 
511 
e25 
632 
632 

21 

22.. 

23 

24 

625 
618 

930 
920 
653 
625 

25 

26 

930 
660 
910 
625 

27..   .   . 

2X  . 

280 
260 
280 

300 

29 

SO.. 

31 

eis 

ireU-deQned  rating  curve. 

'ES  RIVXa  AT  MECCA,  OREO. 

0,  T.  9  S.,  R.  13  E.,  at  bridge  at  Mecca  station  on 

fferson  County,   IJ  miles  below  mouth  of  Shitike 

)uth  of  Warm  Spring  River. 

1. 

)11,  to  September  30,  1915. 

;o  tree  on  right  bank,  75  feet  above  bridge.     Gage 

ide  from  liighway  bridge. 

md  gravel;  practically  permanent. 
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B13OTKCI:   WATER  SXTPPLY,  1915,  PABT  XII — 0. 


Extremes  op  dibcbaboe. — Maximum  stage  recorded  during  year,  4.20  feet  at  noon 

April  3  (dischai^,  7,470  second-feet);  minimum  stage  recorded,  1.95  feet  in 

August  and  September  (dischaige,  3,410  second-feet). 
1911-1915:  Maximum  stage  recorded,  5.2  feet  April  13,  1913  (dischaige,  9,410 

second-feet);  minimiun  stage  recorded,  1.95  feet  in  August  and  September,  1915 

(discharge,  3,410  second-feet). 
Winter  plow. — Stage-discharge  relation  not  affected  by  ice. 
Diversions. — Flow  affected  by  same  diversions  from  upper  Deschutes  River  as 

Bend,  Tumalo,  and  Cline  Falls  stations.     Summer  flow  of  Crooked  River  above 

head  of  lower  canyon  near  Terrebonne  and  also  that  of  Squaw  Creek,  practically 

all  diverted. 
Reoulation. — None. 
Accuracy. — Results  considered  excellent. 

Digcharge  TneaturemenU  of  Dachutes  River  (U  Mecca,  Oreg.,  during  the  year  ending  Sept. 

30, 1915. 


Dat«. 

Made  by- 

Oaie 
hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

Gage 
height. 

Dis- 
charge. 

Oct.   25 

P.  V.  Hodees 

Fttt. 

2.76 
2.36 

ate.-ft. 
4,680 
4,080 

Jime  28 
Sept    4 

C.  L.  Batchelder 

do 

Feet. 
Z12 
1.95 

aee.-fl. 
3,C30 
3,410 

June    5 

C.  L.  Batchelder 

Daily  discharge,  in  $econd-/eel,  of  Detchutes  River  at  Mecca,  Oreg.,  /or  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

II.. 
12. 
13.. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


4,560 
4,740 

4,500 
4,5l'iO 
4,380 

4,S«0 
4,740 
4,560 
4,  ISO 
4,380 

4,380 
4,380 

4,5fin 

4,560 
4,560 

4,560 
I  4,560 

4,740 
'  4,740 

I  4,740 

I  4,740 

4,740 

4,740 

4,740 

4,560 
4,560 
4,380 
4,560 
4,740 
4,740 


4,740 
4,740 
4,740 
4,740 
4,740 

4,740 
4,560 
4,560 
4,740 
4,740 

4,560 
4,380 
4,740 
4,560 
4,740 

4,740 
4,740 
4,740 
4.740 
4,740 

4,740 
4,740 
4,740 
4,740 
4,740 

4,740 
4,740 
4,740 
4,740 
4,740 


I 


4,740 
4,740 
4,920 
5,100 
4,740 

4,740 
4,740 
4,740 
4,740 
4,560 

4,560 
4,560 
4,380 
4,380 
4,500 

4,380 
4,380 
4,380 
4,380 
4,380 

4,380 
4,210 

4,380 
4,380 
4,740 

4,740 
4,740 
4,740 
4,560 
4,560 
4,560 


4,560 
4,740 
4,740 
4,740 
4,740 

4,740 
4,920 
4,740 
4,740 
4,740 

4,740 
4,740 
4,740 
4,740 
4,920 

4,740. 
4,740 
4,740 
4,740 
4,740 

4,740 
4,S60 

4,560 
4,380 
4,380 

4,380 
4,380 

4,380 
4.380 
4,380 
4,380 


4,560 
4,560 
4,560 
4,740 
4,740 

4,740 
4,560 
4,560 
4,380 
4,380 

4,380 
4,380 
4,380 
4,380 
4,380 

4,380 
4,380 

4,500 
4,380 
4,380 

4.560 
4,560 
4,560 
4,740 
4,740 

4,740 
4,740 
4,740 


6,850 
7.050 
7,470 
7,050 
6,060 

6,250 
6,250 

5,860 
5,860 
5,860 

5,670 
5,860 
5,800 
5,480 
5,480 

6,100 
6,100 

5,100 
4,920 
4,740 

4,740 
4,740 
4,740 
4,740 
4,740 

4,560 
4,560 
4,380 
4.380 
4,3S0 


4,380 
4,380 
4,380 
4,380 
4,380 

4,210 
4,310 
4,210 
4,310 
4,380 

4,380 
4,380 
4,380 
4,380 
4,380 

4,560 
4,740 
4,740 
4,560 
4,880 

4,380 
4,380 
4,380 
4,380 
4,210 

4,380 
4,380 

4,380 
4,380 
4.380 
4,210 


4,050 
4,050 

4,050 
4,050 
4,050 

4,050 
4,050 
3,900 
3,750 
3,750 

3,750 
3,750 
3,750 
3,750 
3,750 

3,750 
3,750 
3,750 
3,750 
3,750 

3,750 
3,750 

3,7SO 
3,750 
3,750 

3,750 
3,750 
3,610 
3,610 
3.470 


3,470 
3,470 
3,470 
3,750 
3,610 

3,610 
3,470 
3,470 
3,610 
3,610 

3,470 
3,470 
3,470 
3,470 
3,470 

3,470 
3,470 
3,470 
3,470 
3,470 

3,470 
3,470 
3,470 
3,470 
3,470 

3,470 
3,470 
3,470 
3,470 
3.470 
3,470 


3,470 
3,470 
3,470 
3,470 
3,470 

3,470 
3,470 
3,470 
3,470 
3,470 

3,470 
3,470 
3,470 
3.610 
3,610 

3,750 
3,750 
3,750 
3,750 
3,750 

3,760 
3,750 
3.610 
3,610 
3,610 

3,610 
3,610 
3,610 
3,610 
3,610 


Note.— Discharge  doterminea  from  a  woll-deflned  rating  curve. 
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xa,  Oreg.,  Jot  the  year  ending  Sept.  30,  1915. 


Accu- 
racy. 


OLoohan^  in  second-feet. 

Run-off 
(total  in 

Maximum. 

Minimum. 

Uean. 

sera-feet). 

4,7.W 

4,3«0 

4,590 

2<2,oao 

4,7«> 

4,%<0 

4,700 

WO,  000 

5,100 

4,210 

4,»« 

2S2,000 

4,920 

4,3»0 

4,640 

2X5,000 

4,740 

4,3fiO 

4,540 

252,000 

7,360 

4,7W 

5,310 

329,000 

7,470 

4,3X0 

5,4t« 

32S,000 

4,740 

4,210 

4,3«0 

269,000 

4,a» 

3,470 

3,S10 

227,000 

3,750 

3,470 

3,5S0 

220.000 

3,im 

3,470 

S,.** 

215,000 

3,750 

3.470 

3,5«0 

213,000 

7,470 

3,470 

4,390 

3,  ISO, 000 

March.  1914,  should  be  rated  C,  and  April,  1914,  B.    Thh 
h-s  in  Water-supply  Ptti>crs  382-C  and  394. 

MOODY,  BZAIl  BIOOS,  ORZO. 

N.,  R.  15  E.,  oppoeito  Moody  railroad  station, 

jn-Waahington  Railroad  &  Navipition  Co.,  IJ 

about  5  miles  southwest  of  Biggs,  Sherman 

!  miles. 

to  September  30,  1915;  October  19,  1897,  to 

ear  Moro,  10  miles  above  mouth  of  river  in  the 

icords  for  1908  and  1910  somewhat  fragmentary. 

'er  inclined,  the  upper  vertical.     Gage  reader, 

on  gage  was  an  inclined  staff. 

Erom  a  cable  about  450  feet  above  gage.     At 

e  bridge"  3  miles  below  gage. 

gravel;  shifting  only  in  floods. 

n  stage  recorded  during  year,  3.7  feet  afternoon 

1-feet);  minimum  stage  recorded,  1.9  feet  August 

3,600  second-feet). 

corded,  7.50  feet  February  6,  1907  (discharge, 

tage  recorded,  1.9  feet  August  18  to  September 

ition  never  affected  by  ice. 
this  station  has  been  progressively  reduced  since 
I  from  the  upper  river.    Some  of  this  water  returns 
ideummer  is  now  probably  15  to  20  per  cent. 

cellent. 

•»  Eiver  at  Moody,  near  Biggs,  Oreg.,  during  the 

vling  Sept.  SO,  1915. 


Dis- 
durge. 

Date. 

Made  by— 

OaKe 
height. 

Dis- 
charge. 

aec.^1. 

5,290 
6,200 
6,020 

Mar.   « 
Aug.  29 

Feet. 
2.62 
1.90 

See.-fi. 
5,720 

P.  V.  Hodges 

3,680 

46 


SUBFi^CE  •WXl^R  SUPPLY,  1915,  PART  XII — C, 


Daily  discharge,  in  second-feet,  of  Deschutes  River  at  Moody,  near  Biggs,  Oreg.,  for  the 

year  ending  Sept.  SO,  1915. 


Day. 


Oct. 

Nov. 

D«C. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

4,720 

5,320 

5,020 

5,020 

5,  OX 

5,960 

9,400 

5,0X 

5,  OX 

3,9X 

3,9X 

4,720 

5,320 

5,030 

6,020 

5,  OX 

5,960 

9,400 

6,  OX 

5,  OX 

3,9X 

3,9M 

4,720 

5,320 

5,020 

5,020 

5,  OX 

5,960 

9,400 

6,  OX 

4,7X 

3,9X 

3,9X 

4,720 

5,320 

5,020 

5,020 

5,  OX 

5,960 

9,850 

5,  OX 

4,7X 

3,9X 

3,9X 

4,7» 

5,320 

5,020 

6,020 

S,3X 

5, 960 

9,400 

5,  OX 

4,7X 

3,9X 

3,9X 

4,720 

5,320 

4,720 

5,020 

5,3X 

5,830 

S.flOO 

5,  OX 

4,440 

3,«X 

3,9X 

4,720 

5,320 

4,730 

5,020 

5,3X 

5,630 

8,600 

5,  OX 

4,440 

3,9X 

3,9X 

4,720 

5,320 

4,7» 

5,020 

5,  OX 

5,630 

8,200 

6,  OX 

4,440 

3,«X 

3,9» 

4,720 

5,320 

5,020 

5,020 

5,  OX 

5,530 

7,«00 

6,  OX 

4,440 

3,«X 

3,920 

4,720 

5,320 

5,020 

5,020 

5,  OX 

5,630 

7,800 

5,  OX 

4,440 

3,9X 

3,9W 

4,720 

5,320 

5,020 

5,020 

5,  OX 

5,630 

7,400 

6,  OX 

4,440 

3,9X 

3,9X 

4,720 

5,020 

5,020 

5,  OX 

5,  OX 

5,630 

7,000 

6,  OX 

4,440 

3,9X 

3,9X 

4,720 

5,020 

5,020 

5,  OX 

5,  OX 

6,630 

7,000 

6,3X 

4,440 

3,9X 

3,9X 

4,720 

5,020 

4,730 

5,  OX 

5,  OX 

5,630 

6,650 

6,3X 

4,440 

3,9X 

3,9X 

5,020 

5,020 

4,730 

S,3X 

5,  OX 

5,960 

6,300 

6,3X 

4,440 

3,9X 

3,9X 

«,020 

5,020 

4,440 

5,3X 

5,  OX 

6,650 

6,300 

6,3X 

4,440 

3,9X 

3,9X 

s,oao 

5,320 

4,440 

5,3X 

5,  OX 

6,650 

6,300 

5,3X 

4,440 

3,9X 

3,9X 

5,020 

5,320 

4,440 

5,  OX 

5,  OX 

6,650 

6,300 

6,3X 

4,440 

3,9X 

3,8'« 

5,020 

6,320 

4,440 

5,  OX 

5,  OX 

6,650 

6,300 

5,  OX 

4,440 

3,»X 

3,680 

5,020 

5,320 

4,440 

5,  OX 

5,  OX 

«,S50 

5,960 

5,  OX 

4,440 

3,9X 

3,680 

5,020 

5,320 

4,440 

5,  OX 

5,  OX 

6,650 

5,960 

s,ox 

4,440 

3,9X 

3,880 

5,020 

5,320 

4,720 

S,OX 

5,  OX 

6,650 

5,960 

5,0X 

4,440 

3,9X 

3,6'« 

5,020 

6,320 

4,720 

6,0X 

5,3X 

6,650 

6,630 

6,  OX 

4,180 

3,9X 

3,680 

6,3% 

6,320 

4,720 

5,0X 

5,960 

7,000 

6,630 

5,  OX 

4,  ISO 

3,9X 

3,680 

5,320 

5,320 

5,020 

5,  OX 

7,000 

7,000 

5,6» 

5,  OX 

4,180 

3,9X 

3,680 

5,320 

5,320 

5,020 

S,OX 

«,M0 

7,000 

5,8» 

5,  OX 

3,9X 

3,9X 

3,680 

5,320 

5,320 

5,020 

5,  OX 

6,300 

7,000 

5,630 

5,  OX 

3,9X 

3,9X 

3,680 

5,320 

5,320 

5,  OX 

5,  OX 

5,960 

7,000 

6,830 

5,  OX 

3,9X 

3,9X 

3,680 

5,320 

5,330 

5.020 

5.  OX 

7,000 

5,3X 

5,  OX 

3,9X 

3,9X 

3,880 

5,320 

6,020 

5,020 

5,  OX 

7,400 

S,3X 

S,OX 

3,9X 

8,9X 

3,880 

5,320 

5,020 

5,  OX 

9,400 

5,  OX 

3,9X 

3,680 

Sept. 


I 
3 
3 
4 

5 

« 
7 
8. 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
X. 

31 
33 
33 
34 
25 

36 
37 
38 
X 
X 
31 


3,680 
3,680 
3,680 
3,680 
3,680 

3,680 
3,680 
3,680 
3,680 
3,680 

3,680 
3,680 
3,680 
3,680 
3,680 

3,680 
3,9X 
3,9X 
3,9X 
3,9X 

3,BX 
3,9X 
3,9X 
3,SX 
3,9X 

3,9X 
3,BX 
3,»X 
3,9X 
3,9X 


Note.— Dbcharge  determined  from  a  well-deflned  rating  curve. 

Monthly  discharge  of  Deschutes  River  at  Moody,  near  Biggs,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discbarge  m  second-feet. 

Run-off 
(total  In 
acre-feet). 

.Kena- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

5,3X 
5,3X 
6,  OX 
5,3X 
7,000 
9,400 
9,850 
5,3X 
5,  OX 
3,9X 
3,9X 
3,9X 

4.7X 
5,  OX 
4,440 
5,  OX 
5,  OX 
5,830 
5,3X 
5,  OX 
3,9X 
3,9X 
3.680 
3.8S0 

4.960 
5,260 
4,830 
5,050 
5,300 
6,400 
7,010 
5,080 
4,390 
3,9X 
3,810 
3,790 

305,000 
313,000 
M7,000 
311,000 
2M.0OO 
394,000 
417,000 
313,000 

XI, 000 

241,000 
234,000 

2x,oao 

A. 

A. 

December 

A. 

A. 

A. 

W>rrh 

A. 

April 

A. 

iKy..  . 

A. 

A. 

July ....            

A. 

A. 

September 

A. 

9,850              3,680 

4,960 

3,600,000 

EAST  rOBK  AT  MORSOITS  OfTAKE.  ITEAK  LAPIHE.  OBXO. 

Location.— In  the  NE.  J  sec.  34,  T.  23  S.,  R.  9  E.,  at  private  road  bridge  about  half 
a  mile  from  river  road  to  Creecent,  and  12  miles  southwest  of  Lapine,  Des- 
chutes Ckiunty.  Up  to  July  27, 1915,  in  the  SE.  i  sec.  33,  T.  23  S.,  R.  9  E.,  about 
500  feet  below  the  mouth  of  Crescent  Creek,  and  above  the  propueed  intake  for 
the  Deschutes  Land  Co.,  Carey  Act  segr^ation. 

Draixagb  area. — Not  measured. 

Records  available. — ^May  26  to  November  21,  1914;  March  15  to  September  30, 
1915. 
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bridge  smce  July  27,  1915;  at  old  location, 

vust  12  to  November  21,  1914,  and  vertical 

ler,  George  M.  Mayfield. 

rading  or  from  bridge. 

I   of  gravel  and  sand,  with  steep  banks  of 

t  in  floods.     Channel  divided  by  an  island 

itage  recorded  during  period  March  15  to 
m.  April  3  (discharge,  233  second-feet);  min- 
new  gage  September  3  to  11  (discharge,  40 

id,  5.40  feet  April  3,  1914  (dischaiTge,  384 
,  1909,  may  have  reached  1,800  second-feet 
Qch).  Minimum  for  1915  was  lowest  in  years. 
•  three  months;  no  winter  records  have  been 

■t  above  the  station. 

March  to  May,  for  which  time  they  are  only 
!  records. 

iforscm's  intaie,  near  Lapine,  Oreg.,  during  the 
J  Sept.  SO,  1915. 


y— 

Oa?e 
height. 

Dis- 
charge. 

Fert. 
04.73 
(3.91 

Sec./t. 

68.1 

«.  t)  Gage  height  0.70  foot  on  new  gage. 

i'ork  at  Morion's  intaie,  near  Lapine,  Oreg., /or 
ing  Sept.  JO,  1915. 


Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

44 

144 

85" 

74 

n 

233 

40 

IM 

217 

135 

40 

85 

61 

40 

144 

12« 

. 

60 

184 

40 

58 

174 

40 

l«t 

117 

81 

58 

48 

56 

123 

184 

164 

lOS 

46 

58 

46 

135 

—  jjj- 

164 

56 
« 

95 

72 

42 

42 

144 

SO 

leo 

206 

42 

62 

48 

160 

92 

42 

""m 

30S 
184 
1«4 

46 

" 

44 

67 
74' 

43 

'"'iis' 

89 

42 

m 

184 

74 

S  on  old  irage  and  a  well-deflncd  rating  purre,  Mar.  1 
led  rating  curve  July  29  to  September  29;  given  only 


5  to  July 
for  days 


48 


SURFACE   WATER  SUPPLY,  1915,  PART  XII C. 


Monthly  discharge  of  East  Fork  at  Morton's  intake,  near  Lapine,  Oreg.,  for  the  year 

ending  Sept.  SO,  1915. 


Uonth. 


March  15-31 

April 

May 

June 

July 


Mean  dis- 
charge in 
second- 
feet. 


151 
197 
15« 
113 
75.0 


Run-oll 
(total  in 
acre-feet). 


4,790 
11,700 
9,590 
6,720 
4,610 


Accu- 
racy. 


Month. 


Mean  dLv 
cliarge  in 
second- 
feet. 


August 

September. 


55.9 
42.4 


The  period. 


dotal  in    .y"' 
acre-feel).      "^-"J- 


3,4«0 
2,520 


43,400 


Mote.— Monthly  mean  is  average  of  discharge  determined  for  days  on  which  gage  was  read. 
EAST  FORK  AT  AIXXN'S  BAITOE,  SXAB  LAVA,  OBXa. 

Location.— In  the  SVV.  J  SW.  J  sec.  8,  T.  20  S.,  R.  11  E.,  on  C.  B.  Allen's  ranch, 
about  a  mile  above  mouth  of  East  Fork  and  about  a  mile  north  of  fonner  post 
ofBce  of  Lava,  Oreg.,  18  miles  south  of  Bend,  Deschutes  County. 

Drainage  area. — About  720  square  miles. 

Records  AVAUiABLE. — February  17,  1905,  to  May  4,  1912;  May  27,  1913,  to  Septem- 
ber 30,  1915,  when  station  was  discontinued. 

Gage. — Inclined  staff  on  east  bank  of  river;  datum  since  January  1,  1912,  0.10  foot 
higher  than  previously.     Gage  reader,  Mrs.  C.  B.  Allen. 

Discharge  measurements. — Made  from  bridge  about  200  feet  below  gage. 

Channel  and  control. — Sand  and  clay;  somewhat  shifting;  stage-discharge  rela- 
tion may  be  affected  by  growth  of  aquatic  plants  or  by  backwater  from  Deschutes 
River. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  6.10  feet  at  12 
noon,  April  5  (discharge,  303  second-feet);  minimum  stage  recorded,  4.50  feet 
August  29  to  September  11  and  September  20  to  30  (discharge,  43  second-feet). 
1905-1915:  Maximum  stage  recorded,  11.1  feet  November  25,  1909  (discharge, 
2,150  second-feet):  tninimnm  stage  recorded,  4.50  feet  August  29  to  September  II 
and  September  20  to  30,  1915  (dischaige,  43  second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — A  considerable  area,  in  small  tracts,  is  irrigated  above  the  station. 

Regulation  . — None. 

Accuracy. — Results  for  1915  considered  good;  those  for  earlier  yeans,  fair. 

Discharge  measuremerUs  of  East  Fork  at  Allen's  ranch,  near  Lava,  Oreg.,  during  the  year 

ending  Sept.  SO,  1915. 


Date. 

Made  by- 

he®. 

Dis- 
charge. 

Date. 

Made  by- 

Oage 
height. 

Dis- 
charge. 

Not.    3 
Dec.  17 
Jan.     9 
17 
22 
Feb.    1 

James  E.  Stewart 

do 

Mrs.  C.  B.  Allen 

do :... 

do 

Feet. 
5.56 
5.97 
5.55 
5.80 
5.75 
5.95 
6.10 
6.15 
6.21 
5.90 
535 
5.45 
6.05 
5.80 

See.  ft. 

148 
88.5 
98.7 
92.7 

106 

114 

120 

139 

131 

149 

172 

195 

291 

245 

May     2 

17 

30 
June  13 

27 
July   11 

25 

29 
Aug.    8 

22 
Sept.   5 

21 
Oct.     1 

Mrs.  C.  B.  Alien 

do 

do 

do 

do 

do 

do 

P.V.Hodges 

Feel. 
5.75 
6.75 
5.70 
5.51 
5.19 
5.15 
4.80 
4.85 
4.75 
4  CO 
4.50 
4.51 

4.55 

Sit.  ft. 
246 
241 
223 
175 
124 
107 

6 
15 

Blra.C.  B.Allen 

do 

J.  E.  Stewart 

74.7 
76.8 

18 

Mrs.C.  B.Allen 

do 

do 

do 

Henshaw  and  Uatchel- 
dcr 

60.9 

liar.    1 
10 

do 

P.  V.  Hodges 

48.7 
43.4 

21 

Apr.    4 

18 

Mrs.  C.  B.  Allen 

do 

do 

47.6 
41.5 

NoTE.<-^ta$»-di9diar^  relation  affected  by  ice  for  measurements  Dec.  17  to  Mar.  1. 
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ESCHUTES  Rn-Ea 

fnASr^JZ   "^  ^ilcn'a  ranch,  near  Lava,  Oreo.,  for  the  year 
"^ng  Sept.  so,   1915.  >      «* -^  y 


iT^    f  ]Vm 


Jan.      Feb. 


99 
89 
99 

99 
90 
99 
99 


114 
115 
115 
115 
lis 

130 
127 
la4 
134 
134 

134 
134 
140 
140 


99 

139 

»4 

134 

U3 

134 

M 

131 

94 

134 

94 

134 

99 

134 

106 

134 

104 

134 

99 

134 

90 

134 

99 

134 

KM 

140 

110 

147 

115 

11.5 

115 



Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

149 

347 

238 

248 

106 

80 

43 

169 

2.i« 

238 

236 

106 

80 

43 

1S4 

2M 

247 

223 

106 

74 

43 

aoo 

294 

247 

223 

106 

74 

43 

218 

303 

256 

210 

113 

60 

43 

192 

294 

230 

19S 

113 

69 

43 

199 

2S4 

222 

186 

120 

69 

43 

1S4 

2S4 

222 

175 

120 

64 

43 

170 

274 

222 

175 

120 

64 

43 

170 

256 

214 

186 

m 

64 

43 

170 

247 

214 

175 

113 

64 

43 

170 

147 

230 

175 

106 

59 

46 

177 

236 

247 

175 

99 

59 

46 

1S4 

2ia 

265 

175 

92 

59 

50 

184 

265 

230 

175 

92 

59 

50 

1S4 

256 

23.8 

164 

92 

54 

SO 

192 

2M 

231 

164 

92 

54 

50 

199 

247 

238 

154 

92 

54 

46 

199 

247 

230 

145 

86 

54 

46 

192 

247 

210 

145 

80 

50 

43 

192 

256 

210 

128 

80 

50 

43 

192 

256 

210 

120 

SO 

50 

43 

199 

265 

210 

120 

74 

50 

4S 

206 

274 

236 

120 

74 

50 

43 

211 

**4 

248 

120 

69 

50 

43 

222 

265 

260 

120 

69 

50 

43 

222 

256 

248 

120 

69 

46 

43 

214 

247 

236 

120 

69 

46 

43 

214 

238 

236 

113 

74 

43 

43 

230 

230 

223 

lOJ 

80 

43 

43 

2o6 

236 

W 

43 

Tw-s:  Oct.  1-20,  from  a  fairly  well  defined  rating  ounc:  Oct.  21-24 
Oct.  aii  to  Nov.  29,  from  a  fairly  well  defined  rating  curve;  Nov 

leasurements,  observer's  notes,  and  records  of  temperature  (stage 
6  to  May  19,  from  a  well-defined  rating  curve;  May  20  to  Sept.  30 


I     i 


t  .A.lleTi^8  ranch,  near  Lava,  Oreg.,for  the  year  ending 
Sept.  SO,  1915. 


Discharge  m  second-feet. 


Ma.ximum. 


200 
154 

no 

115 
147 
2% 
303 
265 
248 
120 
80 
50 


Minimum. 


95 
113 
88 
93 
114 
149 
230 
210 
106 
69 
43 
43 


Mean. 


Run-oll 
(total  in 
acre-feet).  '■ 


.\eou- 


43 


129 

133 

101 

101 

131 

195 

2B3 

233 

163 
93.1 
57.9 
44.3 


137 


7,930 
7,910 
6,210 
6.210 

7,2sn 

12,000 
l.i.CflO 
14,300 
9,700 
5,  700 
3,.%0 
2,640 


99,100 


OX*    CZt£SCENT  LAKE,  SEAR  CHESCEKT,  OIIEO. 

.  6  E.,  at  lake  outlet,  alx)ut  16  miles  from  Crescent, 


to  September  6,  1911;    January  1,  1912,  to  July  31, 
inxied.. 
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STJRFi^CE  •WKI^H  supply,  1915,  PAST  XII — C. 


Gage.— Vertical  staS  on  leit  bank.  Gage  reader,  David  Lynea.  During  1911  a 
vertical  staff  gage  was  maintained  by  the  Hunter  Land  Co.  No  detenD''\ed  rela- 
tion between  datum  of  1911  and  that  maintained  from  1912  to  1915. 

Discharge  measurements. — Made  by  wading  near  the  gage. 

Channel  and  control. — Gravel;  not  likely  to  shift;  some  drift  logs  jammed  at  gage 
section  at  lake. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  1.10  feet  May  14 
and  Jime  5  to  26  (discharge,  61  second-feet).  Records  of  Tninimnm  stage  Aug^ust 
to  October  are  not  available. 

1911-1915:  Maximum  stage  recorded,  1.70  feet  June  9  and  13,  1912  (discharge, 
181  second-feet);  peak  may  have  been  higher,  as  gage  was  read  only  occasionally. 
A  measurement  made  July  22,  1904,  gave  195  second-feet,  and  the  maximum  that 
year  was  probably  at  least  250  or  300  second-feet. 

Winter  flow. — Stage-discharge  relation  probably  unaffected  by  ice. 

Diversions. — None. 

Regulation  . — None. 

AcctTRACT. — Results  fair. 


Discharge  measurements  of  Crescent  Creek  at  outlet  of  Crescent  Lake,  near  Crescent,  Oreg. 
during  the  year  ending  Sept.  30,  1915. 


Date. 


Feb.  2« 
July  26 


J.E.Stewart. 
P.  V.  Hodges. 


Uadeby — 


OaTO 

height. 


FcH.     . 
0.S8 
.65 


Dis- 
charge. 


Sec.-ft. 
23.6 
19.8 


Daily  discharge,  in  second-feet,  of  Crescent  Creek  at  outlet  of  Crescent  Lake,  ruar  Crescent, 
Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

1 

J. 35 

S 

27 

i 

6 

35 

31 

61 

6 35 

41 

27 

47 

7         .      

" 

29 

41 

8 

g   

10 

27 

35 

11        

41 

12::::::::::::::::::: 

27 



61 

13   

1 

H 

35 

31 

31 

3i 

61 

IS 



1« 

81 

17 

18 

'-  -  - 

27 

1 

19 

35 

29 

31 

35 

58 

61 

20 

1 

21 

31 

22  

■  '*■(  

23 

....  35 

27 

21 

35 

25 



5S 

26 

32 

61      20 

27 

28 

35 

27 

31 

31 

i 1 

29 

31 

30 

35 

35 

31 

58 

i 

Note.— Dncharge  determined  bom  a  lairly  well-deflned  rating  curve;  given  only  for  days  on  whidi 
gage  was  read. 
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eek  at  outlet  of  Crescent  Lake,  near  Cretcent,  Oreg.,  for 
tar  ending  Sept.  SO,  1915. 


Accu- 
racy. 


Month. 


diadurge 
Insecono- 

iMt. 


Run-o(I 
(total  in 
«cre-fccl). 


Aoen- 
r»cy. 


AprU.. 
Mky... 
June.. 
July... 


3Z5 
iS.2 
«1.0 
33.2 


1,«I0 
3,390 
3,630 
2,040 


The  period. 


22,900 


letcrminatioDS  o(  discharge  for  days  on  which  gage  was  read. 


CANAL  NEAK  BEKD,  OREO. 

5,  T.  18  S.,  R.  11  E.,  about  a  mile  below  intake  of 
end,  Deschutes  County. 

1914,  to  September  30,  1915;  information  sufficient 
,  1912,  to  March,  1914. 

flume.  A  gage  one-half  mile  above,  in  the  NE. 
pril  30,  1915.    O.  C.  Bowman  and  Joe  Stenkamp, 

de  from  collar  of  flume  near  gage. 

12  feet  wide;  gradient  fairly  steep. 

mum  stage  recorded  during  year,  2.20  feet  August 

1-feet).    This  is  greatest  flow  ever  diverted.    Ditch 

year. 

ood. 

n  the  right  bank  of  Deschutes  River  at  the  head  of 
T.  18  S.,  R.  11  E.,  and  irrigates  land  south  and  east 
cgon  Irrigation  Co.  's  Carey  Act  segregation.  There 
ie  old  and  new  stations.  The  latter  is  at  the  point 
the  river.  ^ 

• 
lanal  near  Bend,  Oreg.,  during  the  year  ejuiing  Sept. 
SO,  1915. 


Dls- 

Date. 

Made  by— 

Gace 
height. 

DIs- 
cbarge. 

See.-ft. 
45.4 
97.9 

Sept.  29 
29 

Hcnshaw  and  Batchel- 
der 

Fiet. 

2.ft5 
01.92 

1.30 

Sec.-ft. 

SS.  7 

111.0 

do 

P.  V.  Hodges     . 

88.0 

1916. 
Feb.  21 

3S.S 

gage  one-half  mile  below  former  gage. 
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SURFACE  WK^^a  SUPPLY,  1915,  PART  XII — C. 


Daily  dueharge,  in  $eeond-ful,  of  Arnold  eanal  near  Bend,  Oreg. ,  for  the  year  ending  Sept. 

SO,  1915. 


Day.  Oct.     Nov.     Dec.     Jan.      Feb.     Mar.     Apr.     May.    June.    luly.     Aug.     Sept. 


I. 
2. 
3. 
i. 

8. 

6. 
7. 
8. 
9. 
10.. 

11.. 
12.. 
13.. 
U.. 
IS.. 

It.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 


24. 
2S. 

2«. 
27. 
28.. 
29.. 
30.. 
31.. 


0 
21 
21 
21 
46 

48 
46 
46 
46 
23 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
35 
35 

35 
35 
35 
35 
35 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

40 

40 

40 

20 
0 
0 
0 
0 

0 
0 
0 
0 
21 

21 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
12 
23 
25 
30 

32 
32 
32 
32 
32 

32 
34 
37 
37 
37 
37 


38 
48 
48 
48 

48 
54 
54 
54 
54 

43 

48 
48 
48 
48 

60 
66 
66 
66 
66 

66 
66 
66 
66 
66 
66 


92 
92 
92 
92 
92 

92 
96 

96 
96 
96 

92 
92 
93 
92 
92 

92 
92 
92 
96 
96 

108 
108 
108 
108 
104 

104 
104 
104 
108 
106 
106 


108 
108 
108 
108 
108 

108 

108 
108 

108 
108 

112 
112 
112 
112 
96 

96 
86 
96 
104 
104 

104 
104 
104 
96 

g« 

96 
96 
96 

g« 

96 
104 


I04 

lot 

104 

90 

100 

ICM 


88 


7« 
60 

ae 

73 
80 
88 
02 
93 

92 
88 
02 
S3 
93 

92 
92 
92 
92 


Note.— DiacharKo  determined  rrom  rating  curves  as  [ollows:  Oct.  1  to  Mar.  16,  well  de&ned;  Mar.  17  to 
Apr.  30,  fairly  well  defined;  May  1  to  Sept.  30,  well  defined. 

Monthly  discharge  of  Arnold  eanal  near  Bend,  Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


(total  in 

acro-feet). 


Accu- 
racy. 


October 

November 

Deoemlier 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


52 

46 

35 

30 

40 

37 

48 

66 

88 

108 

112 

104 


6.7 

18.7 

11.8 

3.9 

6.5 

15.0 

35.2 

51.2 

79.1 

97.9 

103 

89.3 


413 

1,110 

726 

240 

361 

922 

2.090 

3,150 

4.710 

6,020 

6.330 

5.310 


43.4 


31,400 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
A. 
A. 
A. 
A. 


CKHTBAL  OBZaOir  OAITAI.  KXAR  BEHS,  OKEO. 

Location. — In  the  NE.  \  sec.  7,  T.  18  S.,  R.  12  E.,  at  a  flume  section  about  half  a 
mile  below  point  where  waters  in  main  diversion  canal  are  divided  between 
this  canal  and  the  Pilot  Butte  canal;  about  2  miles  south  of  Bend,  Deschutes 
County. 

Records  avaxlable. — ^May  11, 1905,  to  September  30, 1915. 

Gage. — ^Vertical  enameled  staff  nailed  to  inside  of  flume  on  right  side.  Gage  reader, 
N.  P.  Vinyard. 

DiacBAROE  ueasvrekektb. — ^Made  from  yoke  of  flume  at  gage  section. 
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of  rectaxtgular  crosa  section  with  battened 
,e  rating  appears  not  to  change. 
ge  recorded  during  year,  3.5  feet  July  5  to 
r  1  to  7  (discharge,  341  second-feet).    Thia 
,  but  ■was  equaled  August  18,  1914.    Canal 

■,  but  only  during  j>criods  of  moderate  cold, 
The  fall  through  the  section  at  the  gage 
1  at  all  times. 

ly  Central  Oregon  Irrigation  Co. 

m  the  right  bank  of  Deschutes  River  in  the 
■igates  land  lying  to  the  east  of  Bend  and  in 


canal  near  Bend,  Oreg.,  during  the  year  ending 
SO,  1915. 


a. 

Date. 

Made  by— 

Oaw 
height. 

Pis- 
charge. 

1. 

AUE.    1 
Sept.  29 

P.  V.  nodgt-3 

Frrl. 
3.50 

2.08 

Sn.-fl. 
341 

U 

no 

Hensbaw  and  Batchrl- 
der 

2M 

i  Oregon  canal  near  Bend,  Oreg.,  for  the  year 
Sept.  30,  1915. 


^6b. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

0 

0 

0 

272 

272 

327 

341 

311 

0 

0 

0 

246 

285 

272 

341 

341 

0 

0 

0 

259 

285 

327 

341 

341 

0 

0 

0 

272 

285 

327 

341 

341 

0 

0 

0 

272 

299 

341 

341 

341 

0 

0 

0 

272 

313 

341 

341 

ail 

0 

0 

0 

272 

327 

341 

311 

341 

0 

0 

0 

285 

327 

311 

341 

327 

0 

0 

0 

299 

327 

341 

341 

327 

0 

0 

37 

2»» 

327 

341 

311 

327 

0 

11 

118 

299 

327 

327 

341 

327 

0 

23 

152 

299 

327 

327 

341 

299 

0 

27 

158 

313 

327 

327 

341 

299 

0 

33 

158 

299 

327 

327 

341 

299 

0 

0 

158 

299 

134 

327 

327 

299 

0 

0 

158 

299 

313 

341 

341 

299 

0 

49 

158 

272 

327 

341 

341 

285 

87 

49 

182 

220 

327 

341 

341 

272 

l.H 

123 

IM 

220 

327 

341 

341 

272 

0 

123 

220 

246 

327 

341 

341 

273 

m 

146 

246 

246 

327 

341 

341 

273 

]M 

73 

246 

246 

327 

341 

341 

273 

134 

0 

346 

246 

327 

341 

341 

273 

2.1 

0 

248 

246 

327 

341 

341 

272 

12 

0 

233 

246 

327 

341 

341 

272 

12 

0 

233 

246 

327 

341 

341 

272 

« 

0 

233 

246 

327 

341 

341 

272 

t 

0 

246 

246 

327 

341 

341 

272 

0 

272 

259 

327 

341 

341 

272 

0 

272 

272 

341 

327 

341 

272 



0 

372 

313 

327 

defined  rating  curve. 


r^. 
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SURFJ^CE  ■W^T'^a  supply,  1915,  part  XII — c. 


Monthly  discharge  of   Central  Oregon  canal  near  Bend,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  soconO-feet. 

Run-off 
(total  In 

Maximum. 

Minimum. 

Mean. 

acro-Iect). 

200 

0 

31.1 

2,100 

170 

0 

14.2 

8(5 

170 

0 

25.2 

1,530 

153 

0 

9.8 

«C0 

134 

0 

23.5 

1,310 

14« 

0 

21.1 

1,300 

272 

0 

139 

8,270 

313 

220 

267 

16,400 

341 

134 

313 

18,800 

841 

272 

334 

20,500 

341 

327 

310 

20,900 

341 

272 

300 

17,900 

341 

0 

152 

110,000 

Aocu> 
raoy. 


October 

November 

December 

January 

February 

March 

April 

Miy 

June 

July 

August 

September 

The  year 


D. 
D. 
D. 
D. 
C. 
C. 
B. 
B. 
A. 
A. 
A, 
A. 


PU^T  BUTTE  CAVAI,  BZAB  BEHB,  OBXQ. 

Location. — In  the  NE.  J  sec.  7,  T.  18  S.,  R.  12  E.,  at  a  point  in  the  canal  directly 

opposite  gaging  station  on  Central  Or^on  canal,  half  a  mile  below  the  point  where 

the  waters  are  divided  between  this  canal  and  the  Central  Oregon  canal,  and 

about  2  miles  south  of  Bend,  Deschutes  County. 
Records  available. — March  6,  1905,  to  September  30,  1915. 
Gaoe. — Vertical  staff  on  right  bank.    Gage  reader,  N.  P.  Vinyard. 
Discharge  measurements. — Made  by  wading  at  the  gage  or  from  a  highway  bridge 

half  a  mile  below  the  gage. 
Channel  and  control. — Channel,  gravel  and  sand;  control  partly   solid  rock; 

practically  permanent. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  1.95  feet  July  15 

to  29  and  August  6  to  September  11  (dischaige,  56  second-feet);  canal  dry  at 

various  times. 
1905-1915:  Maximum  stage  recorded,  3.10  feet  June  8,  11  to  16,  July  19  to  21, 

1913  (discharge,  244  second-feet). 
Winter  flow. — Canal  operated  intermittently  during  ice  season  to  provide  water 

for  stock  and  domestic  use.    Stage-discharge  relation  not  affected  by  ice. 
Accuracy. — Results  good. 

Pilot  Butte  canal  diverts  water  from  the  left  bank  of  Deschutes  River,  in  the  NE. 
\  sec.  13,  T.  18  S.,  R.  12  E.,  in  a  flume  common  to  it  and  the  Central  Oregon  canal, 
for  irrigating  lands  lying  mostly  north  of  Bend  and  extending  nearly  to  Crooked  River. 
North  canal  also  diverts  water  into  the  Pilot  Butte. 

Discharge  measwemenls  of  Pilot  Butte  canal  near  Bend,  Oreg.,  during  the  year  ending 

Sept.  30,  1915. 


Data. 

Madn  by- 

Oaee 
height. 

Dis- 
charge. 

June  19 

Fat. 
L87 
1.71 

See..fl. 
48.8 

Sept.  29 

Henshaw  and  Batchelder. 

35.2 
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Butte  canal  near  Bend,  Oreg.,/or  the  year  mdinq 
•>t.  SO,  1915. 


Feb. 

Mar. 

.\pr. 

May. 

Junp. 

July. 

Alls. 

Sept. 

0 

0 

0 

27 

34 

61 

42 

56 

0 

0 

0 

27 

34 

44 

42 

56 

0 

0 

0 

27 

34 

51 

42 

66 

0 

27 

0 

27 

34 

51 

42 

56 

0 

27 

0 

27 

.18 

61 

49 

56 

0 

27 

0 

34 

46 

51 

56 

56 

0 

14 

0 

34 

46 

51 

66 

66 

0 

0 

0 

34 

411 

44 

56 

56 

0 

0 

0 

34 

46 

38 

56 

56 

0 

0 

4 

34 

46 

38 

56 

56 

0 

0 

15 

34 

42 

38 

66 

56 

0 

0 

24 

34 

49 

38 

56 

61 

0 

0 

24 

34 

51 

36 

66 

61 

0 

0 

12 

34 

51 

40 

66 

51 

0 

0 

0 

34 

44 

56 

56 

51 

0 

0 

9 

34 

49 

56 

56 

61 

0 

0 

24 

34 

51 

56 

56 

42 

14 

0 

27 

30 

51 

56 

56 

34 

27 

0 

27 

2S 

51 

56 

56 

34 

27 

10 

27 

30 

51 

66 

56 

34 

u 

24 

27 

30 

51 

66 

56 

34 

0 

12 

27 

33 

61 

56 

66 

34 

0 

0 

27 

34 

51 

66 

66 

34 

0 

0 

27 

34 

51 

66 

5fi 

34 

0 

0 

27 

34 

51 

66 

56 

34 

0 

0 

27 

30 

51 

56 

66 

34 

0 

0 

27 

34 

51 

56 

66 

34 

0 

0 

27 

34 

51 

56 

66 

34 

0 

27 

33 

51 

66 

56 

34 

0 

27 

34 

51 

46 

56 

34 

0 

34 

42 

56 

rve  woll  defined  between  15  and  60  second-fcet. 

ir  Bend,  Oreg.,foT  the  year  ending  Sept.  30, 1915. 


Discharge  in  second-feet. 

Run-off 
(total  In 

Accu. 

"fcfttYimiiTn 

Mean. 

acre-feet). 

21 

0 

4.2 

258 

n. 

36 

0 

3.9 

2;(2 

D. 

27 

0 

0.9 

55 

D. 

27 

0 

3.1 

191 

n. 

27 

0 

2.9 

llU 

D. 

27 

0 

4.5 

277 

D. 

27 

0 

15.4 

916 

B. 

34 

27 

32.1 

1,970 

A. 

61 

34 

46.8 

2,780 

A. 

66 

36 

60.0 

3,070 

A. 

66 

42 

64.0 

3,320 

A. 

56 

34 

45.2 

2,(>90 

A. 

- 

56 

0 

22.0 

16,900 

NEAR  BEND,  OREG. 

S.,  R.  13  E.,  about  500  feet  below  bridRe  on 
low  intake,  and  about  a  mile  north  of  liend, 

September  30,  1915. 

s  lining  of  flume.    Gage  reader,  0.  Orewiler. 
a.  plank  across  canal. 


' 
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SURFACE  WATER  SUPPLY,  1916,  PART  Xn — C. 


Channel  and  control. — Concrete  lined  section  extends  about  1,000  feet  below  gage ; 
below  this  point  the  canal  is  unlined  and  sides  and  bottom  are  very  rough. 
Changes  in  unlined  section  may  affect  stage-discharge  relation. 

Extremes  of  discharqe. — ^Maximum  stage  recorded  during  year,  5.95  feet  July  24 
to  29  (discharge,  300  second-feet).    Canal  dry  at  various  times. 

1913-1915:  Maximum  discharge  recorded,  304  second-feet  (gage  height,  5.85 
feet)  August  7  to  18, 1914. 

Winter  flow. — Only  a  small  quantity  of  water  diverted  in  winter  for  stock;  stage- 
discharge  relation  not  affected  by  ice. 

Accuracy. — Results  considered  good. 

North  canal  diverts  water  from  the  right  bank  of  Deschutes  River  at  a  concrete 
dam  about  60  feet  high,  in  the  NE.  J  sec.  29,  T.  17  S.,  R.  13  E.,  and  extends  east- 
ward for  about  a  mile,  where  it  discharges  the  water  into  Pilot  Butte  canal. 

Discharge  meaturemeni*  of  North  canal  near  Bend,  Oreg.,  during  the  year  ending  Sept.  SO, 

1915. 


Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Date. 

Made  by- 

height. 

Dis- 
charge. 

Apr.  18 
22 

F.  F.  Ilenshaw 

Ftet. 
3.88 
4.56 
6.81 
6.80 

201 
303 
2S4 

Sept.  30 

30 
30 

Henshaw  and  Batchel- 
der 

Feet. 

6.20 
3.10 
1.20 

aec.-fl. 

do 

do 

do 

237 

June  17 
20 

do 

do 

106 
28.0 

Daily  discharge,  in  sectmd-feet,  of  North  canal  ruar  Bend,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


1. 
2. 
3 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

II. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


I 


168 
182 
182 
175 
175 

175 
175 
175 
175 
175 

175 
175 
176 
175 
175 

175 
175 
175 
175 
175 

175 
175 
77 
77 
77 

82 
82 
82 
82 
82 
82 


Nov. 


118 
118 
148 
148 
130 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

130 

130 

130 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


Dec. 


0 
0 
0 
64 

107 

64 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
16 
16 

0 
0 
0 
0 
0 

0 
0 
0 
0 
28 
64 


Jan. 


Feb. 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
17 

16 
16 
30 
64 
72 

82 
102 
0 
0 
0 

0 
0 
0 
0 


Mar. 


0 
61 
102 
102 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
69 
112 
130 
130 

0 
0 
0 
0 
0 
0 


Apr. 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

92 
103 
102 
112 
142 

142 
154 
154 
154 
161 


203 
203 
203 
303 

203 
203 
217 
217 
238 


May. 

JuBe. 

July. 

Aug. 

245 

345 

296 

296 

224 

269 

296 

296 

259 

259 

296 

296 

252 

266 

296 

296 

245 

273 

296 

296 

245 

288 

296 

296 

245 

288 

296 

296 

245 

288 

296 

296 

246 

288 

296 

296 

245 

288 

396 

296 

245 

288 

296 

296 

259 

288 

296 

296 

259 

288 

296 

296 

259 

288 

296 

296 

259 

288 

296 

296 

2se 

288 

296 

296 

119 

288 

296 

296 

246 

288 

296 

296 

253 

206 

296 

296 

252 

296 

296 

296 

252 

296 

296 

296 

252 

29« 

296 

296 

252 

296 

296 

296 

252 

296 

304 

296 

252 

296 

304 

296 

126 

296 

304 

296 

116 

296 

304 

296 

231 

296 

304 

296 

231 

296 

304 

296 

231 

296 

288 

296 

238 

280 

296 

Sept 


290 
296 
296 
296 
296 


29S 
288 
273 
273 

238 
238 
238 
231 
224 

224 
217 
217 
217 
217 

231 
231 

246 
245 
245 

245 
245 
245 
245 
215 


Note. — Discharge  determined  from  a  well-deCLned  rating  curve. 
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r.,  for  the  year  ending  Sept.  SO,  1915. 


iiiarge  In  Mcond-feet. 

Run-off 

Acca- 

(toUl  in 

m. 

Minimum. 

Uean. 

acre-feel). 

82 

77 

148 

9,100 

A. 

4H 

0 

78.4 

4,670 

B. 

07 

0 

10.0 

870 

n. 

6S 

0 

7.4 

455 

D. 

02 

■     0 

14.2 

789 

P. 

30 

0 

22.1 

1,360 

D. 

an 

0 

113 

6,720 

B. 

M 

116 

235 

14,400 

A. 

sta 

2«i 

2W 

17,100 

A. 

(M 

280 

297 

18,300 

A. 

SM 

296 

296 

18,200 

A. 

aw 

217 

253 

15.100 

A. 

KM 

0 

147 

107,000 

BEND,  OBEO. 

E.,  about  100  yards  above  road  croas- 
at  North  canal  dam,  and  about  IJ 

er  30,  1915. 

end  of  intake  flume.    Gage  reader, 

laid  across  flume. 

•  crosB  section  and  practically  permar 

corded  during  year,  2.1  feet  August 
7  second-feet).  This  is  probably  the 
Iry  at  various  times. 


ank  of  Deschutes  River  at  the  North 
;he  Carey  Act  segr^ation  of  the  Des- 
end  and  west  of  the  Pilot  Butte  tract. 

md,  Oreg.,  during  the  year  ending  Sept. 


to. 

Made  by— 

hc^^ 

Dis- 
charge. 

.30 

F.  F.  Henshaw 

C.  L.  Batchelder 

Feet. 
1.92 
1.80 

Sec.-fl. 
75.3 
63.6 

58 


STJRFA.CE  •WK'5'^B  supply,  1915,  PAET  Xn — C. 


Daily  discharge,  in  seoond-fut,  of  Sxoalley  eatial  near  Bend,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

av*. 

1 

43 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
H 

14 
14 
U 
14 
U 

U 
14 
14 
14 
14 

14 
14 
14 
2 
2 

2 
2 
2 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
6 

6 
19 
28 
28 
28 

28 
28 
28 
28 
28 

23 
18 
18 
18 
18 

18 
18 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
33 
5 

5 
S 

18 
18 
18 
18 
18 

20 
23 
23 
23 
23 

23 
23 
23 

23 
2 
2 
2 
2 

13 
33 
38 

38 
38 

38 
38 
38 
38 
28 

28 
23 
18 
28 
28 

28 
23 
23 
28 
28 

38 
28 
0 
0 
0 
0 

38 
38 
38 

28 
28 

38 
28 
28 

28 
28 

28 
28 
28 
28 
28 

28 
45 
45 
43 
43 

43 
43 
43 
43 
43 

43 
43 
43 
43 
43 

43 
38 
38 
38 
38 

38 
38 
38 
38 
0 

57 
67 
87 
57 
57 

67 
48 
54 
83 
«0 

67 
67 

67 
67 
67 

67 
67 
67 
67 
67 
67 

57 
67 

67 
67 
67 

60 
80 
SO 
60 
63 

66 
68 
68 
68 
66 

66 
66 
68 
80 
80 

80 
80 

80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 

SO 
80 
80 

80 
40 
12 
48 
80 

76 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 

0 
80 
40 

0 

18 
46 

80 
80 
80 

80 
80 
80 
80 
40 

0 
23 

80 
73 
73 

48 
23 
73 
73 
'3 

0 
73 
73 
73 
73 

73 
87 
87 
87 
87 
68 

m 

a 

87 

3 

87 

4 

87 

5 

80 

6 

80 

7 

80 

8 

73 

9 

73 

JO 

73 

11  

73 

12 

73 

13 

73 

H 

73 

15   

73 

18  

73 

17 

73 

18     

73 

19 

73 

ao 

73 

21 

73 

22 

73 

2» 

73 

34 

73 

35 

73 

28 

73 

27 

73 

38 

73 

29 

■   73 

30 

73 

31 

Note.— Discharge  determined  from  a  weU-deflned  rating  carve. 
Monthly  discharge  of  Swalley  eetnal  near  Bend,  Oreg.,  for  the  year'endxng  Sept.  SO,  1915. 


Month. 


DtscHarge  in  second-feet. 


Maximum.  Minimum. 


Mean. 


Run-oft 
(total  in 
aote-teet). 


tUBf. 


October 

November 

December 

January 

February 

March 

April 

Miy 

June 

July 

August 

September 

The  year 


87 


38.2 
37.2 
6.4 
22.1 
12.4 
22.0 
35.1 
49.7 
69.2 
68.9 
63.9 
74.9 


41.8 


2,350 
2,210 

394 
1,360 

889 
1,360 

2,ogo 

3,060 
4,120 
4,240 
3,930 
4,460 


30,300 


A. 
A. 
B. 
A. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
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59 


E.,  one-fourth  mile  above  the  diver- 
project,  half  a  mile  below  highway 
outh  and  4  milea  northwest  of  Bend, 


naber  30,  1915  (fragmentary).  Until 
rinter  months  only  to  insure  a  year- 
1  is  somewhat  isolated  and  sometimes 

)U8  water-stage  recorder  referred  to 
Staff  gage  read  November,  1910,  to 
Previous  records  at  different  site. 
1,  made  by  wading  near  the  gage;  at 
iream  about  200  yards  blow  gage. 
t  likely  to  shift  greatly, 
orded  during  year,  2.11  feet  at  mid- 
,al,  including  diversions,  226  second- 
it  6  p.  m.  September  18  (discharge, 
44  second-feet). 

feet  at  old  gage  November  14,  1906 
g  curve,  820  second-feet).  The  peak 
Dly  considerably  greater.    Minimimi 

dderably    aSected    by    ice    during 

canals  and  Anderson  ditch  divert 
measured  June  18,  at  which  time  it 
ch  4.6  second-feet.  From  informa- 
project,  an  estimate  of  the  monthly 
een  prepared  (p.  61).  Water  was 
;mber  24  and  turned  out  October  14, 
iased  about  18  second-feet;  the  mean 
3d  as  12  second-feet. 


nd,  Ortg.,  during  the  year  ending  Sept. 


*. 

Made  by— 

Gage 
height. 

Dis- 
charge. 

in 

F.  F.  Henshaw 

Feet. 
1.60 
1.20 

Sec.-fl. 
lit) 

.    9 

Dubuls  and  Wallace... 

45.5 

Reeled  by  Ice. 


60 


STJBFA.CE  V?A.tEB  SUPPLY,  1915,  PAKT  XH C. 


Daily  cHicharge,  in  teeond-feet,  of  Tutnalo  Creek  near  Bend,  Oreg.,  for  the  year  endin* 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

62 
72 
84 
62 
62 

65 
65 
64 
65 
62 

64 
62 
64 
72 
78 

78 
80 
81 
81 
81 

81 
78 
78 
76 
75 

75 
78 
78 
78 
89 
94 

103 
130 
121 

103 
92 

84 
78 
81 
78 
78 

80 
84 
78 
78 
76 

78 
78 
78 
78 
78 

78 
78 
78 
75 
73 

75 
78 
78 
78 
78 



78 
80 
78 
75 
78 

78 
78 
76 
75 
75 

75 
75 
74 
74 
73 

73 
72 
72 
71 
70 

69 
68 
67 
66 

65 

65 
64 

64 
63 
83 
62 

82 
65 
65 
65 
68 

70 
68 
66 
65 
«5 

65 
67 
72 
65 
65 

64 
64 
65 
65 
62 

65 
64 
63 
63 
63 

63 
63 
63 
63 
63 
62 

70 
76 
70 
70 
72 

72 
68 
70 
68 
67 

67 
67 

67 
67 
67 

68 
72 
76 
72 
73 

70 
68 
68 
72 
72 

70 
70 
68 

68 
68 
68 
70 
66 

64 
62 
62 
56 
59 

64 
65 

67 
65 
65 

62 
62 
62 
59 
61 

62 
68 
68 
76 
81 

76 
75 
84 
91 
81 
78 

103 
112 
112 
103 
94 

94 
94 
94 
88 
94 

112 
121 
112 

108 
103 

112 
121 
130 
140 
160 

140 
•130 
121 
112 
121 

121 
130 
140 
ISO 
130 

121 
121 
112 
103 
103 

112 
112 
121 
140 
140 

130 
130 
130 
121 
112 

112 
121 
130 
121 
112 

112 
112 
121 
121 
112 

121 
140 
161 
161 
150 
161 

161 
150 
140 
150 
161 

172 
194 
172 
150 
130 

110 
100 
110 
120 
120 

120 
130 
120 
110 
100 

110 
110 
130 
120 
100 

91 
91 
91 
100 
100 



110 
110 
100 
100 
91 

100 
91 
100 
100 
82 

73 
78 
77 
68 
66 

68 
70 
66 
64 
68 

68 
72 
66 

66 
66 

64 
62 
62 
66 
66 
64 

61 
62 
64 
61 
61 

62 
63 
61 
60 
60 

68 
68 
65 
62 
64 

54 
65 
63 
63 
61 

51 

61 
60 
60 
50 

60 
51 
60 
61 
51 
61 

SC 

2 

SO 

3 

SC 

48 

5 

48 

g   

51 

7 

48 

g  

50 

9 

47 

10  

47 

11  

47 

12 

47 

13  

47 

14 

48 

15  

47 

18 

48 

17 

44 

IS 

44 

19 

44 

JO 

44 

21  

44 

22 

44 

23  

44 

21 

44 

25 

44 

26  

45 

27 

45 

28 

47 

29 

45 

30 

45 

31 

NoTK.— Dischan^  determined  from  welMeflned  rating  mrres  applicable  October  1  to  May  31  and 
June  1  to  September  30.    Dlacbarge  Interpolated,  on  account  of  ioe,  December  12-31  and  January  23-30. 

Monthly  diacharge  o/  Tutnalo  Creek  near  Bend  Oreg., /or  the  year  ending  Sept.  SO,  191 S. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Au^-st 

September 

The  year 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean. 


94 
130 
80 
72 
76 
91 
ISO 
161 
194 
110 
64 
SO 


194 


62 
73 
62 
62 
67 
56 
86 
UB 
91 
62 
SO 
44 


44 


73.0 
83.4 
71.  .5 
W.7 
69.9 

an.  2 

116 

125 

125 
77.5 
S.5.2 
46.5 


81.4 


Run-off 
(total  in 
acre-feet). 


4,490 
4,960 
4,400 
3,980 
3,S80 
4,190 
6,900 
7,690 
7,4^0 
4,770 
3,390 
2,770 


58,900 


Aooo- 
racy* 


A. 
A. 
3. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
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Google 


BASIN. 


61 


ler  canal,  Colwnbia  Southern  canal, 
ng  Sept.  SO,  1915. 


reet.  ■ 

1 

I. 

ler 

Umn, 

Anderson 

ditch. 

Total. 

RuiMff, 
tctalin 
acre^eet. 

Aoou- 
n»cy. 

K  4 

78.4 
83.5 
71.5 
64.7 
89.9 
•8.2 

118 

129 

135 

sa.6 

58.2 
49.0 

4,820 
4.»60 
4,100 
3,980 
3,880 
4,190 
7,020 
7,930 

8,aao 

4,950 
3,580 
2,920 

\ 

|] 

j^ 

'5.0' 

2.0 
4.0 
5.0 
3.0 
3.0 
2.5 

A. 
A. 
B. 
A. 
A. 
A. 

8a3 

«0,600 

ctoial. 

a  BENS,  OSEQ. 

I.  E.,  ia  concrete-lined  section  about 
elow  bridge  across  Tumalo  ("reek  on 
Bend,  Deschutes  County, 
ter  was  first  diverted,  to  September 

twice  daily  by  J.  C.  Stiles. 
)ridge  at  gage, 
t  section;   the   control   is   the   sand 

:orded  during  period  May  21,  1914, 
le  7, 1915  (discharge,  182  second-feet). 

xtremely  cold  weather. 

i  Creek  in  the  SE.  J  sec.  23,  T.  17  S., 
me  land  is  also  watered  directly  from 


or  Bend,  Oreg.,  during  the  year  ending 
15. 


te. 

Made  by- 

height. 

DIs 
charge. 

2!1 

C.  G.  Paulsen 

Fed. 

o2.1!i 
3.0s 
3.00 

Sec.  ft. 
3.7 

22 

9  18 

F.  F.  Honshaw 

do 

120 
108 

allKted  by  ice. 
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Dailt/  ditdtarge,in  iecond-ful,ofT\tTnalo/eed  canal  near  Bend,  OTeg.,for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

52 

56 

53 
7.5 
7.6 

ao 
ao 

7.5 
7.5 
7.6 

52 
52 
52 
62 
62 

62 
62 
51 
51 
61 

50 
60 
50 
50 
62 

52 
52 
57 
72 
72 
50 

62 
52 
62 
61 
4S 

48 
48 
40 
« 
48 

47 
47 
47 
47 
15 

16 
16 
13 
21 
33 

23 
33 
23 

23 
19 

16 
16 
16 
14 
13 

13 
23 
43 
13 
80 

0 
0 
0 
0 
0 

0 
30 
83 
65 

0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
85 
35 
85 
86 

35 
35 

25 
30 
38 

48 
63 
66 
83 
0 

0 
12 
49 
OS 

60 

35 
65 
66 
0 
0 

13 
50 
SO 
6 
S 

24 

33 
32 
48 
53 
56 

66 
6« 
66 
65 
66 

56 
56 
56 
56 
66 

66 
68 
69 
68 
68 

68 

56 
56 
68 
67 

66 
66 
66 

56 
56 
50 
32 
34 

24 
24 
23 
13 
11 

10 
8 
58 
60 
62 

60 
60 
60 
69 
63 

68 
62 
66 
66 

86 

66 
66 
70 
74 
74 
70 

83 
96 
101 
93 
88 

88 
88 
83 
83 
88 

101 
108 
108 
88 
98 

101 
110 
125 
130 
140 

130 
120 
110 
110 
110 

116 
125 
140 
140 
136 

83 
47 
63 
66 

69 

66 
101 
130 
130 
130 

130 
135 
130 

lis 

110 

110 
130 
130 
83 
110 

110 
110 
110 
116 
96 

110 
135 
145 
73 
37 
140 

150 
140 
135 
136 
160 

170 
170 
170 
160 
130 

106 
106 
101 
120 
125 

110 
115 
125 
108 
101 

106 
110 
120 
120 
101 

92 
88 
88 
02 
110 

110 
110 
106 
135 
88 

96 
93 
101 
96 
74 

70 
74 
74 
68 
66 

66 
65 
66 
68 
65 

66 
66 
63 
62 
62 

59 
58 
56 
56 
56 
64 

62 
62 
68 

62 
62 

63 
53 
62 
62 
51 

51 
50 
49 
48 
49 

48 
47 
47 
47 
47 

47 
47 
47 
47 

47 

47 
48 
48 
48 
4S 
47 

4S 

2 

47 

3 

47 

4 

4e 

5 

45 

8 

60 

7 

48 

8 

47 

g 

47 

10 

47 

11 

47 

12 

47 

13 

40 

H 

47 

15 

47 

16 

47 

17 

47 

18   .... 

46 

19 

4« 

20 

45 

21 

46 

22 

46 

23 

46 

24 

46 

25 

46 

26 

46 

27 

46 

28 

46 

2» 

46 

30 

46 

31 

Note.— Dlschanie  detennined  (ram  a  ratine  curve  well  defined  between  8  and  140  seoond-feet.    Di^ 
charge  estimated,  on  account  of  ice,  Dec  28-31  and  Jan.  17, 24-30. 

Monthly  ditcharge  of  Tumalo  feed  canal  near  Bend,  OTeg.,/or  the  year  ending  Sept.  SO, 

1915. 


Month. 


Dlscliarge  In  seoond-feet. 


ICaximum.   Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Aoea> 
xtay. 


October 

November. . 
December. . 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


72 
53 
83 
66 
59 
74 
140 
145 
170 
125 
53 
60 


The  year. 


170 


7.6 
13 

0 

0 
33 

6 
83 
37 
88 
64 
47 
45 


43.5 
32.4 
13.9 
38.4 
54.3 
49.7 

108 

102 

121 
75.2 
49.3 
46.6 


602 


2,670 
1,930 
855 
1,750 
8,0M 
3,060 
6,430 
6,270 
7,200 
4,620 
3,030 
2,770 


43,600 


Digitized  by 


Google 


lASIN. 


;b.s,  ossa. 


E . ,  immediately  above  the  intake 
1  above  Sisters,  Deschutes  County. 

L3;  April  7  to  September  13,  1914; 
06,  to  May  29,  1913,  in  section  20, 
about  700  feet  farther  downstream . 
rge  Brewster,  water  master, 
idge  above  gage,  or  by  wading. 

rded  May  9  to  September  2,  2.60 
at);  minimum  stage  recorded,  1.85 

Eeet  at  old  station  November  22, 
rating  curve  as  1,940  second-feet); 
tion  March  19,  1912  (discharge,  32 

Creek  from  the  west,  has  been  di- 
as  been  eroded  until  it  carries  the 
irely  diverted  below  the  station. 

high-water  periods,  for  which  they 
tuation  due  to  melting  snow. 

»,  Oreg.,  dxaring  the  year  ending  Sept. 


Made  by— 


0.  H.  Brewster 

Hensbaw  and  Kennard 


Gage 
Height. 


FeH. 
2.24 
1.83 


ni5- 

charge. 


Scc.fl. 
127 
M.7 


w  Sistert,  Oreg.,  for  the  year  ending 


Day 

May 

June 

July 

Aug. 

fi9 
71 
78 
88 
62 

S2 
62 
64 
67 
62 

S4 
102 
150 
112 
125 
125 

120 
138 
142 
125 
138 

138 
145 
148 
1S2 
155 

120 
112 
121 
130 
150 

125 
112 
121 
129 

138 

150 
150 
150 
150 
138 

165 

128 
126 
125 
120 
112 

130 

120 

112 

112 

112 

106 

110 

112 

155 

100 

105 

105 

100 

129 

158 

105 

K  cun'e.    Discharge  interpolated  for  davs  for 
3,27;  June  9,  11,  12,  23,  24,  28;  July  IS,  i'J,  22, 
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Monthly  discharge  of  Siptaw  Creek  near  Sittert,  Ortg.,for  the  year  ending  Sept.   SO, 

1915. 


Month. 

Discharge  In  seoond-feet. 

Rnn-ofl 
(total  in 
acre^Bet). 

MlnlTniim. 

Uean. 

May»-31 

ISO 
175 
306 
306 

64 
100 
100 
100 

W.4 
133 
14» 
120 

4,iao 

Jytm 

7,sia 

July 

9,  IM 

7,750 

28,000 

OOHOOO  OBSEK  AT  ELUOTT'S  BASOH,  BXAK  FKHTZTIIXE,  CRZO. 

Location.    In  the  NE.  \  Bee.  5,  T.  15  S.,  R.  17  E.,  at  dam  site  of  proposed  reservoir 

for  Ochoco  project,  below  all  tributaries;  6}  miles  east  of  Pitneville,  Crook  County, 

on  road  to  Mitchell. 
Drainage  area. — 300  square  miles. 
Recoros  available. — November  1,  1908,  to  April  30,  1910,  and  November  23,  1914, 

to  June  30,  1915. 
Gage. — Vertical  stafi  on  left  bank.    Gage  reader,  David  Elliott. 
Discharge  measurements. — ^Made  from  cable  at  gage  or  by  wading. 
Channel  and  control. — Gravel  and  boulders;  somewhat  shifting. 
Extremes  of  discharge. — -Maximum  stage  recorded  during  year,  2.4  feet  at  noon 

April  3  (discharge,  290  second-feet);  minimum  stage  recorded,  0.59  foot  October 

26  (dischai:ge,  0.1  second  foot). 
1908-1910  and  1915:  Maximum  stage  recorded,  4.50  feet  at  4  p.  m.  Novenaber 

23,  1909  (discharge,  1,160  second-feet).    Creek  dry  at  various  times  on  account 

of  diversions  above. 
Winter  flow. — Stage-discharge  relation  slightly  affected  during  periods  of  cold 

weather;  discharge  can  generally  be  estimated. 
Diversions. — Considerable  land  irrigated  along  Ochoco  Creek  and  tributaries  above 

the  station.    Tableland  and  Elliott  ditches  divert  water  around  the  station. 

(See  pp. .) 

Regulation  . — None. 

AccuRACT. — Results  considered  fair;  gage  readings  somewhat  questionable. 


iMt't  I 


Discharge  meaturements  o/Ochoco  Creek  <U  Elliott's  ranch,  near  Prineville,  Oreg.,  during 
the  year  ending  Sept.  SO,  1915. 


Date. 

Hadeby- 

hei^t. 

Dia- 
cfaarge. 

Date. 

Made  by- 

Gage 
hel^it. 

Dte- 

cbaige. 

Oct.  36 

J.E.Stewart 

Feet. 

ase 

.82 
1.10 

^tl 

Vnr.     H 

P.V.Hodges 

Feet 
L22 
L53 
.92 

"%^i 

Jan.  27 

6.6     Apr.  17 
23.4      June  I.^ 

F.  F.HenSiaw 

82.2 

Uar.    8 

P.V.Hodges 

do. 

12.0 

1 

Digitized  by 


Google 
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iott's  ranch,  near  PrinevilU 

Oreg., 

SO,    1915. 

Feb. 

Uar. 

Apr. 

May. 

June. 

28 

60 

200  ,          15 

It 

4S 

76 

245 

IS 

15 

34 

« 

290 

15 

IS 

23 

112 

232 

15 

IS 

21 

130 

175 

15 

10 

19 

120 

162 

15 

« 

17 

111 

150 

15 

3 

15 

23 

140 

12 

1 

19 

23 

130 

10 

3 

23 

34 

130 

8 

i 

21 

4S 

130 

8 

3 

19 

60 

120 

10 

3 

17 

T6 

111 

15 

3 

IS 

84 

102 

30 

3 

15 

93 

S3 

45 

II 

IS 

102 

87 

39 

« 

24           111 

81 

33 

4 

33  1        120 

70 

M 

•  3 

3^           130 

60 

33 

3 

39 

130 

46 

28 

3 

36 

130 

33 

23 

3 

33 

IBS 

24 

19 

3 

39 

200 

15 

IS 

3 

45 

1«8 

30 

24 

3 

52 

175 

45 

33 

3 

BO 

152 

30 

33 

3 

60 

130 

lo 

.33 

« 

60 

165 

10 

2S 

10 

200 

6 

23 

10 

200 

10 

23 

10 

! 

200 

23 

unre.     Gage  read  every  other  day  and  dis- 
imated  as  5  aooood-feet  l>ec.  12-31;  6  secood- 


h,  near  PrinevilU,  Oreg.,  for  (he  year 

915. 


Ibatgt  in  seoond-feet. 

• 

(total  in 
aore-feet). 

Accu- 
racy. 

m. 

Hinimom. 

Mean. 

19 

17 

18.8 
7.61 
9.13 

30.8 
117 

99.1 

22.1 
6.17 

298 

468 

561 

1,710 

7,190 

5,900 

1,360 

367 

B. 

c 

IS 

C. 

60 
lOQ 
(90 
iS 
19 

15 
23 

6 
6 

1 

B. 
B. 
B. 
B. 

C. 

m 

41.0 

17,900 

EVILIX,  OREG. 

)  E.,  at  the  highway  bridge  in  Prine- 
Lhe  mouth  of  the  creek. 

December  15, 1913,  to  June  25, 1914; 

daily.    Gage  reader,  Uobart  Reams. 
e  or  by  wading. 
uewhat  ehiftiug. 
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Extremes  of  dischabob. — ^\I&Ximuin  stage  recorded  during  period  March  7  to  April 

30,  2.30  feet  at  4  p.  m.  March  30  (discharge,  160  second-feet).    Creek  dry  April 

28  to  30  and  probably  all  Bummer. 
The  highest  flood  in  recent  years  occurred  in  April,  1901,  and  reached  a  Btstge 

of  about  9.0  feet  on  present  gage  (discharge  estimated  from  a  partly  developed 

rating  curve  as  4,000  second-feet). 
DivBBSioNS. — Station  is  below  all  diversions  and  shows  only  the  unappropriated 

flow;  the  Rye  Grass  ditch  diverts  water  witliin  a  mile  above  and  carries  water 

around  the  gage. 
Rboulation. — None. 
Accuracy. — Results  good. 

Ditchctrge  meaturement*  of  Ochoco  Creek  at  Prineville,  Oreg.,  during  the  year  ending 

Sept.  30,  191S. 


Date. 

"""""y-       h^l 

Dl3 
charge. 

Date. 

Made  by- 

Oage 
height. 

DIs- 
cbaixe. 

Oct    23 

J.  E  Stewart 

Feet. 
1.24 
1.32 
1.66 

Ste.-ft. 

1.3 

4.3 

30.2 

Apr.  17 
June  13 

Feet. 
1.61 
1.0» 

See.-ft. 
9S.0 

Jan    27 

C  0  Poulsen 

do 

1.0 

Uar     7 

P  V  Hodees 

Daily  ditcharge,  in  second-feet,  of  Ochoco  Creek  at  Prineville,  Oreg.,  for  the  year  ending 

Sept.  30, 1915. 


Day. 

Mar. 

Apr. 

Day. 

Mar. 

Apr. 

Day. 

Mar. 

Apr. 

143 
143 
149 
149 
138 

122 
117  ' 
105 

98 

98 

11 

17 
20 
20 
25 
61 

66 
81 

85 
85 
85 

98 
74 
56 
52 
43 

34 

28 
23 
20 
18 

21 

92 
98 
100 
105 
117 

130 
130 
127 
132 
154 
149 

U 

2 

12 

22 

u 

3     

13 

23 

9 

14 

24 

s 

5 

15 

25 

s 

(J 

16 

26 

3 

7     

30 
23 
18 
16 

17 

27 

1 

g 

18 

28 

0 

19 

29 

0 

10 

20 

30 

0 

< 

31 

Note.— Discharge  determined  from  a  well-defled  rating  curve.  Discharge  Interpolated  Apr.  15  and  lft-22. 
Monthly  ditcharge  of  Ochoco  Creek  at  Prineville,  Oreg.,  for  the  year  ending  Sept.  30, 1915. 


Month. 

Discharge  in  second-feet. 

Run-oO 
(total  hi 
acre-feet). 

3,900 
3,490 

Accu- 

Maximum. 1  Minimum. 

Mean. 

racy. 

Maidi  7-31 

154                16 
149                  0 

78.6 
58.7 

B 

April 

B. 

TABLZUUn)  DITOH  HZAB  PaiZtZVIIJ.E,  OBXO. 

Location.— In  the  NW.  i  sec.  5,  T.  15  S.,  R.  16  E.,  at  Elliott's  ranch,  about  limilea 
below  intake,  one-fourth  mile  upstream  from  station  on  Ochoco  Creek,  and 
about  6i  miles  east  of  Prineville,  Crook  County. 

Recobds  available. — February  24  to  June  9,  1915;  that  is,  the  irrigating  season. 

Gaoe. — Vertical  staff  on  right  bank  just  below  a  wasteway  from  which  Uie  surplus 
flow  is  returned  to  the  creek;  read  every  other  day  by  David  Elliott. 

Discharge  measurements. — Made  by  wading. 
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1  material  and  ahifte  only  slightly; 

sd  during  year,  2.4  feet  Februaty 
tal  dry  most  of  year. 


k  of  Ochofo  Oeek  in  the  NW.  } 
ward  for  al>out  8  miles,  irrigating 
K>ked  River. 

etnlle,  Oreg.,  during  the  year  ending 


Miule  by  — 

Gue 

tMll^t. 

DI». 
duuge. 

O.  H.  Brewster 

F.  F.Henithnw 

Feet. 

2.07 

.88 

Sec.-/l. 
U.I 

near 
15. 

Prineville,  Oreg.,  for  tht 

year 

. 

Feb. 

Mar. 

Apr. 

May. 

June. 

13 

14 
14 
14 
14 

14 
14 
14 
13 
12 

13 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
13 

18 

1« 

20 
20 
20 

rating  curve.    Mean  discharge  June  10-30 


Ilk,  Oreg.,  for  the  year  ending  Sept. 


Discharge  in  second-feet. 

Run-ofl  (In 

Lximiun. 

Minimum. 

Mean. 

acre-feet). 

20 
20 
14 
14 
14 

18 
0 
12 
12 
.2 

19.4 
12.0 
13.9 
13  4 
3.71 

192 

S27 
824 
221 

J,  800 

68  STJRFkCia  Vf^'^K  SUPPLY,  1915,  PAKT  XII — C. 

sujort  Bitch  hxa&  pbibxvillx,  obxo. 

Location.— In  the  NE.  J  sec.  5,  T.  15  S.,  R.  17  E.,  about  200  yards  below  intake, 

opposite  gage  on  Ochoco  Creek,  and  6i  milee  east  of  Prineville,  Crook  ("ounty . 
Records  available. — November  3, 1908,  to  April  30, 1910,  and  October  26, 1914,  to 

June  30,  1915. 
Gage. — Vertical  staff  driven  in  the  right  bank  of  canal;  different  gage  was  used 

1908-1910.    Gage  reader,  David  Elliott. 
DiscHARaB  MEASUREMENTS. — Made  by  wading  or  from  a  foot  plank  near  the  gage. 
Channel  and  control. — Ditch  flat  and  badly  silted  up;  shifting. 
Extremes  of  discharoe. — Maximum  stage  recorded  during  year,  1.88  feet  June  15 

(discharge,  7.9  second-feet). 
1908-1910  and  1915:  Maximum  stage  recorded,  1.6  feet  April  26  to  30,  1909 

(discharge,  8.5  second-feet).    Canal  dry  at  times. 
Winter  flow. — Stage-discharge  relation  affected  by  ice  at  times. 
Accuracy. — Results  poor. 

Elliott  ditch  diverts  from  the  left  bank  of  Ochoco  Creek  and  irrigates  160  acres 
of  land,  mostly  in  alfalfa.  Probably  a  considerable  part  of  the  water  returns  to  the 
stream  a  short  distance  below. 

DitduiTge  meaturementt  of  Elliott  ditch  near  Prineville,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Uade  by- 

Oace 
height. 

Dis- 
charge. 

Date. 

Hade  by- 

Oage 
height. 

Dto- 
charge. 

Oct.  36 

J.E.  Stewart 

Feet. 

1.53 
al.OS 

1.16 

1.2 
3.8 

June  15 
16 

F.  F.  Henshaw 

Feet 

1.88 
1.80 

5«.^^ 

Jan.     7 

C.  0.  Faulaen 

Kemiard  and  Laper 

S.1 

Mar.    8 

P.  V.  Hodges 

a  Stage-discharge  relation  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Elliott  ditch  near  Prineville,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jon*. 

1                                                    ... 

0.2 
.2 
.2 
.2 
.2 

.1 
.1 
0 
.2 
.5 

.4 
.4 
.3 
.2 
.9 

1.6 
1.6 
1.6 
1.8 
2.1 

2.1 
2.1 
2.4 
2.6 
2.9 

3.2 
3.2 
3.2 

2.6 
2.9 
3.2 
2.0 
2.1 

1.8 

l.fi 

2.9 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

8.7 
8.7 

8.7 
8.7 
8.7 
8.0 
7.3 

7.3 
7.3 
5.9 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.2 

3.8 
4.5 
5.2 
5.0 
0 

5.0 
5.9 
5.9 
5.9 
5.6 

5.2 
4.8 
4.5 
5.6 
6.6 

5.9 
5.2 
5.6 
.5.9 

4.S 
4.5 
4.3 
3.S 

hi 

.9 

8.S 
5.9 

5.0 
6.  a 

«.a 
••• 

7.» 

0.6 
«.• 

e.6 
«.• 

6.6 

6.6 

6.6 

2                    

3                                             

1 

4                    

5                    .                       

6                    

7                                             

s        .              

g                                             

10 

11                                          

12                      

13                                               

14 

15                                                

l(j                              

17                                                             

19                                                 

20        

21                                          

23                                                    

S.« 

n 

25                                        

36.. ; 

1.1 

"1.2 

S.S 

27 

4.5 

28               

-     S.8 

29                                               

2.0 

30               

0 

21                                             . . 

Note.— Discharge  determined  from  a  poorly  defined  rating  curve, 
discharge  Interpolated  for  Intervening  days. 


Oage  read  about  every  other  day 
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.  ,for  Oityear  ending  Sept.  SO,  191S. 


LTge  In  Moond-fMt. 

Rim-olT 
(total  in 
scn-fMt). 

.Accu- 

Mlnimuin. 

Ueon. 

racy. 

a  1.0 

«1.0 

a    .8 

a  1.0 

1.23 

.M 

2.»« 

4.8.1 

4.75 

«1.S 
m.5 
49.2 
M.S 
•8.3 
39.4 

175 

298 

283 

0 
0 
0 
0 
0 

C. 

r. 
c. 

1,100 



nents  and  observer's  notes. 

VTL.LX.  OHZO. 

,  R.  16  £.,  on  main  road  to  Shaniko, 


15. 

ibutment;  read  once  daily  by  Mrs. 

from  bridge  at  higher  stages. 

ting. 

•ded  during  year,  2.0  feet  March  23 

am  bed  dry  up  to  February  24  and 


B  the  station.  Two  canals  divert 
?harge  of  the  creek  above  diversions 
ibined  flow  of  the  two  ditches  on 
ion  past  the  gage  has  been  estimated . 


le^ilU,  Oreg.,  during  the  years  ending 
and  1916. 


Made  by— 


Oaee 
height. 


DIs 
chugo. 


P.  V.  Hodges 

Hodges  and  Kcnnard . . 
H.  G.  Kennard 


reel. 

2.10 

1.85 

.97 


Sa.ft. 

106 
63.9 
.9 


scontinued,  were  used  to  define  the  curve  for 
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aXS^P'^C?.  VJK>^R  SUPPLY,  1916,  PAET  XH— 0. 


Daily  ditdiargt,  in  ucfxnd-feet,  of  McKay  Creek  near  Prinevilh,  OTeg.,/or  the  year  endin' 

Sept.  SO,  1915. 


nay. 

Feb. 

Mar. 

Apr. 

May. 

nay. 

Feb. 

Mar. 

.Vpr. 

May. 

1 

6.0 
2.5 
2.5 
12 

«.o 

4.2 
%i 
2.5 
1.2 
1.8 

2.5 
0 
10 
16 

57 

64 
80 
88 
67 
57 

44 
44 

38 
32 
32 

26 
9 
12 
16 
12 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 

.8 

.8 

1.2 

1.2 

16 

44 

57 
57 
50 
50 

67 
72 
88 
72 
57 

32 
32 
32 
72 
72 
64 

4.2 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
4.2 
2.5 
6.0 

1.8 
1.8 
1.8 
1.8 
1.2 

1.5 

2 

17 

1  5 

.1 

18 

1  2 

4 

19 

1  2 

.1 

20 

1.2 

8 

21  . 

1  2 

22 

1.2 

8 

23 

1.  2 

9 

24  .  ... 

0 
2.5 

2.5 
1.2 
6.0 

1.2 

10 

25 

1.2 

11 

26 

.8 

12 

27 

.8 

13 

28 

.8 

14 

19  . 

8 

15 

30 

.8 

31 

.8 

Non.— DLscharge  drtennlned  from  a  lairly  well  defined  rating  curve. 

Monthly  dUdiarge  of  McKay  Creek  near  Prineville,  Oreg.,  for  the  year  ending  Sept.  SO, 

1915. 


Month. 


Discharge  in  Mcond-teet. 


Maximum.  Minimum.     Mean. 


Rim-ott 
(total  In 
acre-feet). 


Accn- 
raoy. 


Febmary.. 

March 

April 

May 


day. 


6.0 


1.2 


0 
0 
1.3 

.8 


0.44 
33.5 
22.4 

1.10 


24 

2,060 

1,330 

«8 


C. 
B. 
C. 
C. 


The  period. 


3,480 


Note.— The  quantity  of  water  diverted  post  the  station  lias  t>een  estimated  as  6  second-feet  Feb.  25-28 
(48  acre-feet);  10  second-feet  for  25  dars  in  March  (496  acre-feet);  ID  second-feet  for  April  (595  acre-tevt); 
6  second-feet  for  May  (307  acre-feet);  total,  1,450  acre-feet.  Total  nm-oll  of  creek  February  to  May,  inclu- 
sive,  4,930  acre-feet. 

KXTOUnS  KIVXR  AT  ALLnrOHAX  BAJTOER  STATIOH,  HXAS  SISTZaS,  ORSO. 

Location.— In  the  NE.  J  Bee.  3,  T.  13  S.,  R.  9  E.,  at  AUingham  ranger  station,  1} 
miles  below  mouth  of  Lake  Creek,  3  miles  below  bead  of  river,  and  about  17  miles 
northwest  of  Sisters.    Station  in  Jefferson  County. 

Drain AOE  area. — 50  square  miles. 

Records  available. — September  15,  1910,  to  October  31,  1913;  June  21  to  Septem- 
ber 30, 1915. 

Gage. — ^Vertical  staff  on  left  bank  100  yards  below  bridge  at  ranger  station;  read  by 
L.  W.  Zumwalt. 

Discbaroe  measurements. — Made  by  wading  near  gage. 

Channel  and  control. — Gravel;  slightly  shifting. 

Extremes  of  discharge. — ^Maximum  stage  recorded  June  21  to  September  30,  0.66 
foot  at  5  p.  m.,  June  21  (discharge,  327  second-feet),  due  to  a  heavy  thunder  shower. 
Minimum  stage  recorded,* 0.40  foot  September  28  (discharge,  264  second-feet). 
1910-1913  and  1915:  Maximum  stage  recorded,  0.97  foot  February  16,  1912 
(discharge,  566  second-feet);  minimum  stage  recorded,  0.40  foot  September  28, 
1915  (discharge,  264  second-feet). 

Winter  flow. — Stage-discharge  relation  unaffected  by  ice,  as  water  comea  from 
springs. 
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M.  Li.  Merritt,  supervisor. 

TUfhant  ranqer  sUition.  near  Sutrrt, 
Sept.  SO,  1915. 

law.] 


hS^t. 

Dto. 
chaige. 

Fat. 

ass 

339 

2M 

llliruiham  ranger  station,  near  Sitteri, 
tpt.  SO,  1915. 


Day. 

June. 

July. 

Aug. 

8«pt. 

284 

284 

284 
290 
296 

296 
296 
296 
296 
296 

296 
296 
296 
284 
284 
284 

284 
284 

284 
284 
284 

284 
284 
284 
284 
284 

284 
284 
284 
284 
284 
284 

290 

291 

327 
300 
39« 
296 
2M 

29« 
296 
290 
296 
296 

2ft4 

272 

272 

272 

264 

284 

■atlnir  curve.    Oage  read  about  every  other 
unc  22  estimated. 


I  ranfjer  station,  near  fSisters.  Orrf/., 
SO,  1915. 


;harge  in  seoond-feet. 

Run-off 
(total  in 
acre-teet). 

ACCTI- 

m. 

ULnlmum. 

Uean. 

racy. 

27 

96 

m 

!96 

296 
2S4 
284 
264 

300 
289 
284 
2S2 

5,950 
17,800 
17,500 
16,800 

A. 
A. 
A. 

A. 

rERS,  OREO. 

E.,  one-fourth  mile  below  outlet  of 
ind  about  15  miles  northwest  of  Sis- 


V 

i 


\ 


I'' 


mm 


1;  March  to  September,   1912;  May 
7  to  September  30,  1915. 


I 
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atS'BSKCB  ■WA^R  SUPPLY,  1815,  PAET  XII — 0. 


Gaoe.— Vertical  etaS  on  lett  b&nk,  about  20  feet  above  weir;  read  two  or  three  timee 

a  week  by  Harry  Heising.     Gage  in  natural  channel  used  1911  to  1913. 
DiBCHABOE  MEASUREMENTS. — Made  by  wading  near  gage. 
Channel  and  control. — ^Trapezoidal  weir  15  feet  long,  crest  not  qtiite  level  and 

somewhat  rounded;  some  velocity  of  approach;  rather  unstable. 
EzTBBMES  OP  DISCHARGE. — Maximum  stage  recorded  during  year,  1.33  feet  April 

22  (discharge,  81  second-feet);  minimum  stage  recorded,  0.63  foot  September  27 

(discharge,  29  second -feet). 
1911-1913  and  1915:  MnTiniHni  discharge,  145  second-feet  for  a  stage  of  1.22 

feet  on  old  gage  May  29, 1913. 
Winter  jxow. — Stage-discharge  relation  unaffected  by  ice. 
Diversions. — None  above  station;  one  small  ditch  takes  out  of  Lake  Creek. 
Regulation. — None. 
Accuracy. — Results  considered  fair. 

Diieharge  meaturemenU  of  Lake  Creek  near  Sitters,  Oreg.,  during  the  year  ending  Sept. 

SO,  1915. 


[Made  by  F.  F.  Henshaw.] 

Date. 

>;^t. 

Dto- 
ohaige. 

Time  22 

.63 

Stc-feH. 
46.3 

Sept.  37 

26.0 

Daily  diieharge,  in  teeond-feet,  of  Lake  Creek  near  Sisters,  Oreg.,  for  the  year  ending  Sept. 

30. 1915. 


Day. 

Apr. 

May. 

lone. 

July. 

Aug. 

Sept 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sift 

1 

56 

35 

■■"32 

16 

43 

2 

72 

17 

76 

60 

S3 
■"33" 

* 

S 

55 

""40 

33 

18 

47 

38 

i 

78 

19 

78 

65 

M 

fi 

32 

32 

20 

47 

38 

e 

76 

62 

38 

21 

61 

m 

7 

« 

22 

81 

43 

36 

33 

8... 

flO 

52 

38 

32 

23 

— -jl 

9 

"*" 

24 

43 

43 
"43' 

■■■46' 

'"is 

33 

10... 

77 

flO 

66 

38 

32 
■"82" 

32 
"■■35 

25 

80 

65 

11 

20 

33 

• 

12 

62 

27 

75 

61 

5 

13 

78 

72 

28 

M.  . 

29 

72 

65 
61 

35 

32 

15 

80 

60 

38 

32 

35 

30 

as 

31 

32 

Non.— Disoharge  detennined  from  a  poorly  defined  rating  curve;  given  only  tor  days  on  wblcb  gage  was 
lead. 


JfbnA2y  discharge  of  Lake  Creek  near 

Sisters,  Oreg.,  for  the  year  ending  Sept.  SO, 

191S. 

UaOb. 

Mean 
dhcbarn 
tnseoona- 

feet 

KmMfl 
(total  in 
acre-ieet). 

Accu- 
racy. 

HQntb. 

Mean 
dlseliaree 
Inseoona- 

feet. 

Run-off 
(total  in 
acre-feet). 

Aee«H 
tmej. 

AnrlL 

78.0 
67.6 
47.8 
87.2 

4,520 
4,150 
2,840 
3,390 

C. 
C. 
C. 
C. 

32.3 
33.4 

1,080 
1,«80 

C. 

mS?:.::::::::::::::: 

September 

C. 

JSS?::::: 

Ttie  period 

17,800 

NoTB.— U<mthly  mean  Is  averaee  of  determlnatloos  of  dlaoharse  for  days  on  wtdch  gage  was  read. 
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XLS,  OREO. 

K.,  just  above  a  trail  crossing  I^ 
.5  miles  northeast  of  Sisters.    Sta- 


15. 

ve  weir;  read  two  or  three  times  a 


weir  14.8  feet  long,  crest  rounded; 

led  during  year,  0.81  foot  April  22 
corded,  0.12  foot  September  19  to 

.  stream  was  frozen. 


'eg.,  during  the  year  ending  Sept.  .to. 


,w.] 


Oaie 
height. 

Fttt. 
0.20 

Sn.-ft. 
T.  1 

.16 

.8 

Sisters, 

Orrg.,  for  the  year  ending 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

14 

34 

27 

4.8 

14 

4.8 

39 

25 

3.0 

0.6 

11 

4.8 

.6 

a 

'"•& 

11 

4.8 

3.0 

"".'e 

8.8 

8.8 
"6.' 6 
6.8 

■4.8' 

'is' 

3.0 

34 

27 

3.0 

.6 

34 

25 

1.2 

40 

25 
26 

4.8 

3.0 

'"i.'s 

3.0 

Bllned  between  1  and  SO  second-Feet;  given 


14  SVSUtKC^  ■^^*tER  SUPPLY,  IMS,  PAKT  XH — C. 

Monthly  ditchargt  of  Fvnt  Crtek  near  Bitten,  OTeg.,for  Ae  year  ending  Sept.  iO,  1915. 


HoDth. 


Ham 

diacharn 

InseooDO- 

ieet. 


Bun-off 
(total  in 
aate-iut). 


Accu- 
tBcy. 


UoDth. 


Uesn 

discharge 

Inseoona- 

fset. 


Ban-off 
(total  in 
acteiget). 


April.. 

M«y.. 

June.. 
July.. 


33.6 
».3 
1S.S 
4.80 


2,000 

1,800 

922 

205 


C. 
B. 
B. 
B. 


August 

September. 


4.03 
1.83 


248 
100 


O. 


The  period. 


S,370 


Note.— Uun  Is  the  average  o(  determinations  of  discharge  (or  days  on  which  gage  was  read. 
JAOK  OBEZK  ZrZAB  SISTEBS,  OBSO. 

Location.— In  the  SE.  J  sec.  28,  T.  12  S.,  R.  9  E.,  at  road  croBsing  about  half  a  mile 
north  of  Heiarng's  ranch  and  19  milee  northeast  of  Sisters.  Station  is  in  Jeffer- 
son County. 

Drainage  area. — Not  measured. 

Records  atailablb. — June  21  to  September  27, 1915. 

Gaoe. — ^Vertical  staff  on  left  bank  just  above  bridge;  read  about  once  a  week. 
Gage  reader,  L.  W.  Zumwalt. 

Discharge  measurements. — Made  by  wading. 

Channel  and  control. — Loose  gravel;  shifting. 

Extremes  of  stage. — Maximum  observed  gage  height,  0.62  foot  September  27; 
minimum,  0.50  foot  June  21  and  26.  Discharge  not  a  direct  function  of  gage 
height. 

Winter  flow. — Stage-dischaige  relation  probably  unaffected. 

DrvxRsiONs. — ^Heising's  ditch  diverts  1  second-foot  or  less  above  station  for  irrigation. 

Regulation  . — None. 

Accuracy. — Results  somewhat  imcertain. 

DMuirge  measwemente  of  Jack  Creek  near  Sitters,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 

[Uade  by  F.  F.  Henahaw.] 


Date. 

hei^t. 

DI». 
charge. 

June  21 

Feet. 

aso 

.02 

S«.V». 
4&.4 

35.2 

Daily  diecharge,  in  second-feet,  of  Jack  Creek  near  Sisters,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day.            1  June. 

July. 

Aug. 

Sept. 

1 

18 ! 

44 

2 

1 

17 

3 

47 

18 

4 

40 

19 

S7 

5 

20 

6 

21 

46 

42 

7 

42 

22 

g 

23 

9 

24 

46 

10.... 

43 

25 

S4 

11 

26 

46 

12 

38 

27 

■■'■*» 

12 

42 

28 

39 

14.... 

29 

16 

30 

31 

45 

Non.— Dally  discharge  determined  by  indirect  method  (or  shUtUig  control;  given  only  lor  days  on 
which  gage  was  read. 
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for  the  year  ending  Sept.  SO,  1915. 


onth. 

Moan 
discharge 
in  seoondi 

ket. 

Riin-oO 
(total  In 
BerB4»t). 

Ami- 
ra.-y. 

>Qr 

36.8 

3,180 

c. 

s  period 

8,380 

}r  days  on  which  gifie  was  md. 

r£as,  OREO. 

E.,  about  three-fourths  mile  alx)ve 
9  miles  northwest  of  Sisters;  station 


1915. 

ik  about  100  feet  below  new  bridge; 
Zumwalt. 
fairly  permanent. 

irded  during  period  of  records,  1.98 
)nd-feet);  minimum  stage  recorded, 
second-feet), 
icted   by  ice,  as  moot  of  water  ia 


tates  Forest  Service,  M.  L.  Merritt, 


iUters,  Oreg.,  during  the  year  ending 

5. 
ishaw.l 


Oaee 
heignt. 

Dis- 
charge, 

Feet. 
1.92 
1.82 

Src.-fl. 
08.6 

57.7 

near  Sitters,  Oreg.,  for  the  year  ending 
15. 


D.r. 

June. 

July. 

Aur. 

Sept. 

66 

57 

1 

m 

58 

66 

57 

76 

6S 

58 

62 

imd  raling  curve;  giv«n  only  for  days  on  wliicb 


76  St!Tl1?^<^R  WATER  SUPPLY,  1915,  PABT  XTT — C. 

Monthly  diteharge  of  Canyon  Creek  near  Sittert,  Oreg.,for  the  year  ending  Sept.  SO,  191 S. 


Hontb. 

Uean 
discharge 
inseoond- 

tot. 

KuiMff 
(total  In 
acra-feet). 

Accu- 
racy. 

Month. 

Uean 

discharge 
inaecond- 

feet. 

RaiKoa 

(total  In 
acie-feet). 

Accu- 
racy. 

Juneat-30 

n.s 

M.8 
S8.0 

1,440 
4,110 
3,S70 

B. 
B. 
B. 

S7.2 

3,400 

B. 

July 

The  period 

August 

12,500 

Note.— Mean  is  the  average  of  determinations  of  discharge  for  days  on  which  gage  was  read. 
8KITIXJC  OaSXK  AT  WAKX  BPSIHa.  O&XO. 

Location. — In  the  NE.  J  sec.  26,  T.  9  S.,  R.  12  E.,  at  Warm  Spring,  Jefferaon  County, 
about  2  miles  above  mouth  of  creek  and  below  all  tributaries. 

Drainaqb  area. — Not  measured. 

Rbcords  available. — June  11,  1911,  to  September  30, 1915. 

Gaob. — Vertical  staff  on  left  bank  opposite  store;  read  once  a  day.  Gage  reader, 
Will  H.  See. 

Discharge  measurements. — Made  by  wading  or  from  temporary  footbridge  near 
gage. 

Channel  and  control. — Gravel  and  sand;  likely  to  shift  somewhat. 

Extremes  of  discharob. — Maximum  stage  recorded  during  year,  1.50  feet  at  2.15  p. 
m.  May  13  (discharge,  175  second-feet);  minimiim  stage  recorded,  0.81  foot  Sep- 
tember 4  (discharge,  36  second-feet). 

1911-1915:  Maximum  stage  recorded,  2.50  feet  January  14,  1912  (discharge, 
593  second-feet);  minimum  is  that  of  1915. 

Winter  flow. — Stage-discharge  relation  somewhat  affected  by  ice  during  short 
periods  of  cold  weather. 

DrvBRBioNB. — Probably  none  above  station. 

Reoolation  . — Practically  none.    There  is  a  small  power  plant  just  above  the  station . 

Accuracy. — Results  for  1915  considered  excellent  except  for  period  when  ice  was 
present,  for  which  time  they  are  poor. 

Ducharge  meaturements  of  Shilike  Creek  at  Warm  Spring,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Hade  by— 

heiglTt. 

DIs- 
charge. 

Date. 

Madeby- 

Gage 
height. 

cfaaige. 

Oct    2S 

P  V.  Hodges 

reet. 
1.00 
1.28 

Set.n. 
61.5 
120 

June  28 
Sept.   4 

C.  L.  Batchelder 

FtH. 
1.07 

^"7^, 

June    3 

C.  I-.  Batchelder 

do 

.81 

35.8 
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irm  Spring,  Orrg.^for  the  year  ending 


Apr. 

M»y. 

Jane. 

July. 

Aug. 

Sept. 

Ill 

too 

122 

71 

47 

41 

12a 

100 

134 

80 

47 

41 

111 

111 

118 

80 

47 

41 

III 

111 

118 

go 

47 

3« 

111 

111 

118 

90 

41 

41 

111 

III 

ino 

80 

41 

41 

111 

III 

100 

w 

41 

41 

111 

111 

90 

80 

41 

41 

111 

122 

90 

90 

41 

41 

III 

122 

84 

90 

41 

41 

122 

122 

84 

80 

41 

41 

122 

134 

84 

71 

41 

41 

132 

17.i 

80 

«3 

41 

47 

122 

147 

80 

63 

41 

4.'i 

123 

134 

71 

S0 

41 

U 

134 

111 

71 

S9 

41 

41 

134 

100 

71 

.W 

41 

41 

122 

lOO 

71 

59 

41 

41 

123 

100 

62 

59 

41 

41 

122 

100 

02 

54 

41 

41 

III 

III 

62 

M 

41 

41 

122 

111 

62 

54 

41 

41 

122 

111 

62 

54 

41 

41 

123 

111 

62 

47 

41 

41 

111 

123 

62 

63 

41 

41 

111 

161 

62 

62 

41 

41 

111 

122 

71 

62 

41 

41 

100 

122 

71 

62 

41 

41 

100 

122 

71 

62 

41 

41 

100 

III 
111 

80 

62 
62 

41 
41 

41 

rating  curve.    Mean  discharge  Dec.  1&-30  esti- 


7U/,  Or€g.,/or  the  year  ending  Sept.  ,10, 


)l9charge  in  second-foet. 

Run-Off 

(toUl  In 

.*ocu- 

mum. 

Minimum. 

Mean. 

acre-feet). 

123 

62 

78.9 

4,850 

A. 

147 

62 

93.2 

6,550 

A. 

111 

87.4 

5,370 
3,920 

C. 

100 

47 

63.8 

B. 

90 

54 

60.4 

3,3.'i0 

A. 

123 

m 

90.6 

5,.')70 

A. 

IM 

100 

116 

6,900 

A. 

ITS 

100 

118 

7,280 

A. 

134 

62 

825 

4,910 

A. 

90 

47 

67.7 

4,160 

A. 

47 

41 

41.8 

2,570 

A. 

47 

36 

41.2 

3,450 

A. 

175 

36 

78.5 

56,900 

UTTELOPE,  OH£a. 

15  E.,  at  J.  H.  Friday's  ranch,  about  2 
mile*  east  of  Gateway,  Jefferson  County, 
e,  Waaco  County. 

il,  1915. 

iO  feet  below  a  fliuno  crossing  and  a1>out 

e reader,  Mrs.  J.  H.  Friday. 

ling  near  gage. 


n% 
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Channel  and  contbox,.— Stream  bed  of  gravel  and  silt;  one  channel  at  all  stages: 

no  defined  coiAkA. 
ExTRBiiBS  OP  DiscHAROE. — ^Maximum  stage  during  period  March  to  September  waa 

2.7  feet  April  3  (discharge  92  second-feet).    Minimum  discharge  recorded,  0.2 

second-foot  (gage  height,  0.55  foot),  August  6  to  September  18. 
IcB. — No  record  secured  during  winter. 
DrvEBSiONS. — Several  canals  divert  water  for  irrigation  above  station,  mostly  in  the 

vicinity  of  Ashwood. 
Reovlation. — None. 
Accuracy. — Stage-discharge  'relation    permanent    between   floods.    Rating   curve 

fairly  well  defined.    Gage  read  twice  a  day  to  nearest  tenth.    Records  fair. 
Cooperation. — Field  data  furnished  by  State  engineer  of  Oregon. 

Ditcharge  meaguremenU  of  Trout  Creek  near  Antelope,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


[Made  bv  Rhea  Luper.] 

Date. 

bei^t. 

Dis- 
charge. 

Mar.  34 

Feet. 
2.58 

•  1.75 

•  1.45 

aec.-/t. 
80 

Hay  18 

2S.« 

June  IS 

12.  S 

•  Observer's  reading;  gage  hard  to  read. 

Daily  ditcharge,  in  »econd-/eet,  of  Trout  Creek  near  Antelope,  Oreg.,  during  the  year 

ending  Sept.  SO,  1915. 


I>ay. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Mar. 

Apr. 

May. 

Jime. 

July. 

Ai«. 

1 

80 

88 
82 
84 
68 

50 
M 
54 
50 
47 

44 
54 

58 
47 
47 

2« 
33 
32 
29 
29 

26 
34 
22 
15 
15 

15 
10 
12 
29 
29 

12 
12 

8 
8 
7 

7 
7 
6 
6 
7 

9 
9 
9 
14 
14 

1.5 
1.5 
1.2 
1.2 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
.8 

0.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 

.5 

16 

40 
34 
34 
34 
34 

29 
29 
29 
29 
29 

29 
29 
28 
28 
26 

26 
26 
26 
24 
24 

22 
22 
24 
26 
26 

24 
24 
22 
22 
22 
9 

7 

3 

3.5 

3.5 

3.6 

2.5 
2.6 
2.5 
1.6 
1.6 

2.0 
2.0 
1.5 
1.6 
1.5 

0.8 
.8 
.8 
.8 
.6 

.6 
.5 
.6 
.5 
.5 

.5 
.5 
.5 
.5 
.5 
.5 

0.3 

2 

17 

,8 

3 

18 

.9 

4 

19 

,2 

5 

20 

.3 

6 

21 

.3 

7 

22 

.3 

g 

23 

.J 

9 

24 

84 
76 

M 
61 
61 

88 
84 

84 

.a 

JO 

25 

J 

11 

26 

ii 

12 

27 

.3 

13 

28 

.J 

14 

29 

.3 

IS 

30       

i 

3i:::::::::: 

Monthly  ditcharge  of  Trout  Creek  near  Antelope,  Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discha 
Maximum. 

rge  in  secon( 
Minimum. 

-feet. 
Mean. 

Rnn.<ia 
(total  in 
acre-Ieet). 

March  24-31 

88 
93 
33 
14 
1.5 
.5 

61 
26 
9 

1.5 
.6 
.2 

7.5.2 
45.8 
23.1 
5.82 
.82 
.35 

1,190 

April 

3,710 

Mav!:;:;:;::: 

1430 

9M 

July 

m 

August 

23 

The  Doriod........ 

i 

6,7«a 

i 
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;'WA.Y.    OREO. 


,  at  Cram's  lower  ran<-h,  juBt  aliove 
teway,  Jefferson  County. 


■,  Mrs.  F.  A.  Moore, 
gage. 
;  flcxxis. 

ig  period  of  records,  2.6  feet  March 
ed    practically  dry  in   April  and 


lanent  between  floods;  fairly  well 
laily  to  half  tenths.     Records  good 
•ve  25  second-feet,  which  are  fair, 
igineer  of  Oregon. 

y,  Oreg.,  during  the  year  ending  Sept. 


er.] 


bej^t. 

Dis- 
charge. 

Fut. 
2.17 
l.M 

20.4 

jatetcay,  Oreg.,  during  the  year  ending 


Har. 


SO 
(5 

lis 

57 
130 


Apr. 


28 
U 


4 

2 
2 
2 

13 
2 


May. 


June. 


11 
11 
28 
35 
3S 

33 

24 

» 

2 

4 

2 
2 
2 


July. 
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SA.T  OBSSK  BXAS  HAT  CaZIK,  OBSO. 

Location.— In  <he  ^ .  4  eec.  5,  T.  11  8.,  R.  15  E.,  at  McCue'a  mndi,  6  miles  above 

mouth,  1}  miles  north  of  Hay  Creek  post  office,  Jefferson  County. 
Records  available. — March  26  t«  September  30,  1915. 
Gage. — Inclined  staff  on  right  bank.    Gage  reader,  Mrs.  C.  E.  McCue. 
DiscHAROE  MEASUREMENTS. — Made  by  wading  near  gage. 

Channel  and  control. — Rocky  and  permanent;  control  about  18  feet  below  gage. 
Extremes  op  discharge. — Maximum  stage  recorded  March  26  to  August  10,  191^, 

4.6  feet  July  30  (discharge,  1.2  second -feet);  minimum  stage  recorded,  4.4  feet 

July  17  to  24  (discharge,  0.4  second-foot). 
Ice. — No  records  during  winter. 

Diversions. — Considerable    water    diverted    for    irrigation    above    the  station. 
REOtnATiON. — None. 
Accuracy. — StagOKiischaige  relation  fairly  permanent.    Rating  curve  poorly  d  efined . 

Gage  read  daily  to  quarter  tenths.    Records  poor. 

A  weir  measurement  of  0.5  second-foot  on  September  21  was  made  by  0.  £.  Stiick- 
lin,  asaistant  to  State  Engineer  of  Oregon. 

DaUy  ditcharge,  tn  second-feet,  of  Hay  Creek  near  Hay  Creek,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Day. 

Mar. 

Apr. 

May. 

Jon*. 

July. 

Aug. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Auc. 

1        ...... 

as 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
LO 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

.7 
.8 
.8 
.8 
1.0 

1.0 
1.0 
.8 
.8 
1.0 

1.1 
1.1 

lio 
1.0 
1.0 

0.7 

0.7 
■■■■■y 

16 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
.7 

0.7 

i!o 

1.2 

1.0 

J 

17 

3 

18 

4 

19 

5 

20 

s    

21 

7 

22 

8 

23 

24 

25 

9 

10 

11 

28 

27 

28 

29 

30 

31 

1.0 
.8 
.8 
.8 

1.0 
.8 

U 

13 

14 

16 

Monthly  discharge  of  Hay  Creek  near  Hay  Creek,  Oreg.,  for  the  year  ending  Sept.  30, 1915. 


Uontb. 

Disduirgfe  in  seoond-feet. 

BuiMrfr 

Me«. 

(total  in 
acn^eet). 

Mardi  28-31 

1.0 
1.0 
1.1 
1.1 
1.2 
.7 

0.8 
.8 
.7 
.7 
.4 

0.87 
.92 
.99 
.82 
.65 
•  .6 
«.S 

10 

April 

SS 

Ay........... 

61 

40 

July 

40 

August     

37 

S^emlxr 

as 

The  period 

an 

a  Estimated. 
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.1^  irXAB  WASH  SPBIHa,  OKZa. 

11  £.,  at  new  sawmill  above  Badger 
n  Spring;  station  is  in  Waaco  County. 

a  few  measurementa  during  summer. 
above  sawmill.    Gage  reader,  Paul 


lulders;  may  shift  in  extreme  floods, 
corded  during  period  of  record,  1.20 
je,  123  second-feet);  miniTrmm  stage 
it  in  July  and  September  (dischaige, 


as  read. 

it  He  He  sawmill,  near  Warm  Spring, 
ly  Sept.  30,  1916. 


/dielder.] 

Date. 

he^t. 

Dis- 
charge. 

30 

Fut. 
1.14 
1.10 

Sec.-ft. 

a  109 

.8 

1  previous  one. 


leratHe  He  tawmill,  near  Warm  Spring, 
Sept.  SO,  1915. 

Day. 

Juno. 

July. 

Aug. 

Sept. 

102 
102 
IDS 
109 
10» 

100 
109 
109 
109 
109 

117 
117 



106 

»7 

97 

eflned  for  range  or  stage  observed. 
WARM  SPKINO,  OaEG. 

3  E.,  at  bridge  on  road  between  Warm 
former  and  15  miles  from  the  latter; 


tember  30,  1915  (fragmentary  prior  to 


82 
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Gaob. — Stevens  vater-atage  recorder  since  July  1,  1914;  fastened  to  downstream 
ode  of  right  abutment.  Gage  reader,  Willie  Palmer.  Vertical  staffs  spiked  to 
upstream  side  of  right  abutment  of  old  bridge  July  29,  1911,  to  July  1,  1914. 

Discharge  measurements. — Made  from  upstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Gravel;  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
1.62  feet  from  3  to  7  a.  m.  April  4  (discharge,  642  second-feet);  minimum  stage 
from  water-etage  recorder,  0.73  foot  January  15  (discharge,  192  second-feet). 

1911-1915:  Maximum  stage  recorded,  2.2  feet  May  14,  1912  (discharge,  940 
second-feet).    This  may  have  been  exceeded  between  readings. 

Winter  flow. — River  probably  never  freezes,  as  there  are  hot  springs  just  above 
bridge. 

DrvERSioNS. — None. 

Regulation. — None. 

Accuracy. — Results  since  recorder  was  installed  are  considered  excellent;  earlier 
records  ]>oor  on  account  of  fragmentary  and  uncertain  gage  records. 

Ditcharge  meatwemenU  of  Warm  Springs  River  near  Warm  Spring,  Oreg.,  during  the 

year  ending  Sept.  SO,  1915. 


Date. 

Made  by- 

Oaxe 
bei^t. 

Db- 
cbaige. 

Date. 

Made  by— 

Oace      Bia- 

Oct.  24 

P.V.Hodges 

Feet. 

.95 
1.18 

290 
384 

June    3 

28 
Sept.   4 

C.  L.  Batchelder 

do 

do 

reel. 
1.06 
.81 
.84 

^"•1^ 

Not.  29 

364 

Mar.    6 

F.  V.Hodgea 

332 

Daily  discharge,  in  ucond-feet,  of  Warm  Springs  River  mar  Warm  Spring,  Oreg.,  for  the 

year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept. 

1 

264 
264 
267 
274 
274 

2S4 
261 
258 
258 
255 

252 
249 
240 
234 
219 

213 
219 
222 
234 
258 

261 
255 
255 
252 
252 

252 
252 
252 
249 
249 
249 

258 
258 
261 
261 
261 

264 
284 
264 
261 
261 

261 
261 
288 
310 
298 

286 
278 
274 
270 
267 

261 
258 
255 
255 
255 

256 
255 
255 
266 
255 

252 
255 
255 
255 
255 

249 
346 
246 
243 
240 

237 
234 
228 
213 
208 

219 
222 
219 
222 
222 

222 
222 
228 
228 
228 

228 
228 
228 
228 
228 
246 

270 
264 
264 

252 
249 

243 
240 
240 
234 
234 

231 
246 
255 
234 
198 

V40 
246 
243 
243 
240 

234 
231 
216 
219 
213 

228 
234 
234 
234 
234 
237 

349 
258 
262 
246 
246 

249 
249 
249 
252 
252 

252 
252 
246 
246 
349 

349 
246 
261 

267 
276 

270 
278 
274 
332 
390 

346 
324 
310 

328 
334 
355 
480 
446 

410 
400 
400 
375 
346 

346 
341 
365 
400 
425 

435 
435 
440 
436 
420 

420 
430 
456 
486 
498 

488 
458 
425 
456 
474 
486 

486 
528 
606 
630 

eoo 

676 
564 

552 
640 
516 

S16 
628 
640 
628 
616 

SIO 
510 
610 
610 
616 

510 
486 
468 
460 
460 

420 
410 
410 
410 
416 

416 
410 
400 
400 
385 

370 
365 
365 
375 
390 

468 
610 
628 
492 
462 

430 
425 
420 
415 
410 

400 
390 
385 
380 
380 

375 
366 
366 
370 
360 
360 

336 
341 
332 
336 
336 

332 
323 
323 
318 
306 

310 
314 
310 
305 
292 

292 

288 
288 
288 
284 

384 
284 
284 
279 
376 

275 
271 
266 
266 
366 

366 
366 
366 
366 
366 

368 
268 
268 
266 
266 

266 
366 
268 
266 
268 

266 
266 
262 
262 
263 

368 
268 
368 
368 
368 

364 
284 
254 
264 
249 
249 

349 
264 
254 
264 
264 

254 
249 
249 
249 
249 

249 
349 
349 
249 
246 

245 
246 
245 
241 
341 

341 
341 
341 
341 
341 

341 
341 
341 
341 
241 
241 

341 

2 

341 

3 

341 

4 

337 

6 

337 

6 

337 

7 

337 

g 

341 

9 

337 

10 

341 

11 

348 

12 

384 

13 

382 

14 

366 

18 

366 

16 

382 

17 

268 

18 

354 

19 

249 

20 

349 

21 

349 

22            

349 

23 

349 

24 

354 

28 

364 

26 

354 

27 

354 

28 

364 

29 

854 

SO 

864 

31 

Note.— Discbarge  determined  from  two  «eU.deflned  rating  eorres,  applicable  Oct.  1  to  Mar.  3  and  UV. 
4  to  Sept.  30,  respectively.    Discharge  interpolated  July  3-10  and  Aug.  19  to  Sept.  3. 
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Google 


:r  basin. 


Varm.  Spring,  Oreg.,/or  the  year  ending 


iachargo  in  second-feet. 


num.    Minimum. 


630 


274 

213 

310 

255 

•2.15 

208 

270 

198 

SWl 

246 

49S 

324 

KU) 

410 

f,-2X 

3.50 

341 

2(16 

■JW) 

249 

2M 

241 

260 

237 

Uean. 


250 
265 
233 
238 
270 
419 
507 
405 
300 
262 
246 
249 


Riin-otT 
(total  In 
scre-toet). 


198 


304 


15,400 
15,800 
14,300 
14,600 
15,000 
25,800 
30,200 
21,900 
17,900 
10,100 
15,100 
14,800 


220,000 


Aecu 
racy. 


IM  SPRIKG,  ORXa.  ■  _.     . 

E.,  unsurveyerl,  500  feet  below  Indian 
ti  of  Boulder  Creek,  and  20  miles  north- 


30,  1915. 
ragon  bridge;  read  occasionally 


y  permanent. 

recorded  during  period  of  records,  1.35 

minimum  stage  recorded,  0.88  foot  and 


It. 

'8  when  gage  was  read,  good. 

ann  Spring,  Oreg.,  during  the  year  endinq 

Win. 


Botchclder.l 


hei^t. 

Dis- 
charge. 

Feet. 
1.3S 
1.00 
.89 

Sec.-ft. 
70.5 
46.2 

84 
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Daily  discharge,  in  tecond-Jut,  <*/"  jfm  Creek  ■mot  Warm  Spring,  Oreg.,foT  (he  year  ending 

Sept.  SO,  1915. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1 

18 

2 

17 

52 

3 

18 

4 

38 
37 

37 

19 

37 
3S 

5 

71 

45 
44 
45 
45 

20 

6 

21 

7 

22 

S 

03 

23 

9 

24 

10 

K 

25 

48 

11 

26 

12 

27 

13 

28 

14 

29 

45 

38 
38 

15 

30 

38 

31.... 

Note.— Discharge  determined  from  well-defined  rating  curve;  given  only  (or  days  on  which  gage  iras 
read. 

WHITE  arTXS  ITEAK  TTOH  VAIXXY,  OBEO. 

Location.— In  the  SW.  i  sec.  10,  T.  4  S.,  R.  13  E.,  a  mile  south  of  Tygh  Valley,  Wasco 
Ck>unty,  a  mile  above  mouth  of  Tygh  Creek,  and  4  miles  above  the  Tygh  Valley 
plant  of  Pacific  Power  &  Light  Co.  at  the  fall  of  White  River. 

Drainaob  area. — Notmeafured. 

Records  available. — June  18,  1911,  to  September  30, 1915. 

Gage. — ^Vertical  staff  on  lower  comer  of  left  pier  of  highway  bridge;  read  once  daily. 
Gage  reader,  Gertrude  Brown. 

Discharge  measurements. — Made  from  lower  aide  of  highway  bridge. 

Channel  and  control. — Gravel  and  sand;  slightly  shifting.  White  River  carries 
a  heavy  load  of  glacial  sediment  at  times. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  1.92  feet  at  8  a.  m. 
April  3  (discharge,  797  second-feet);  minimum  stage  recorded,  0.30  foot  Septem- 
ber 7,  20,  24,  and  27  (diachaige,  82  second-feet). 

1911-1915:  Maximum  stage  recorded,  5.3  feet  January  9,  1912  (probably  ice- 
affected);  maximum  when  channel  was  clear,  3.5  feet  January  13, 1912  (dischaige, 
2,050  second-feet).    Minimum  is  that  of  1915. 

Winter  flow. — Stage-dischaige  relation  affected  by  ice  for  short  periods;  ice  jams 
occasionally  form  during  extremely  cold  weather. 

Diversions. — Probably  no  diversion  from  \\'hite  River  above  station,  although  diver- 
sion of  water  for  irrigation  of  lands  south  of  lower  White  River  ia  feasible. 

Regulation. — None. 

Accuracy. — Results  considered  good. 

Ditcharge  measurenunU  of  White  River  near  Tygh  Valley,  Oreg.,  during  the  year  ending 

Sept.  SO,  1913. 


Date. 

Hade  by- 

Oara 
height. 

DIs- 
diarge. 

Oct.  22 

P.  V.Hodges 

Feet. 
0.60 
.44 
.37 

Sec.4t. 
180 

Aug.  17 
Sept.   3 

C.  I..  Batchelder 

127 

do 

96.7 
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Tygh  Valley,  OTtg.,Jor  the  year  ending 


■ 

Apr. 

M»y. 

June. 

July. 

Aug. 

S.pt. 

0 

485 

320 

245 

1.S2 

142 

101 

0 

560 

300 

228 

152 

136 

96 

a) 

785 

300 

228 

1.52 

136 

104 

10 

&12 

308 

228 

162 

129 

104 

86 

560 

300 

228 

152 

129 

98 

m 

535 

300 

210 

1S2 

139 

w 

20 

SAO 

300 

210 

162 

129 

82 

no 

510 

300 

210 

189 

129 

96 

m) 

4S5 

340 

210 

169 

129 

96 

MS 

460 

380 

200 

152 

129 

96 

84.S 

460 

340 

210 

153 

129 

96 

?IS 

610 

360 

228 

152 

1» 

110 

2  IS 

610 

38.-) 

1B3 

152 

129 

116 

•WO 

485 

340 

193 

1.U 

129 

126 

340 

435 

300 

1«3 

152 

129 

110 

38.1 

460 

308 

186 

162 

1» 

110 

3«0 

460 

300 

I8« 

160 

126 

98 

360 

460 

300 

176 

162 

128 

110 

m) 

486 

280 

176 

162 

126 

118 

340 

460 

280 

176 

162 

118 

82 

?m 

436 

262 

159 

176 

126 

88 

410 

410 

262 

159 

169 

110 

88 

4fi0 

385 

262 

159 

152 

116 

96 

fX, 

410 

280 

169 

152 

110 

82 

m 

360 

262 

159 

152 

116 

88 

AX, 

340 

282 

178 

152 

110 

88 

sx."; 

360 

280 

166 

152 

110 

83 

3lifl 

385 

320 

159 

152 

110 

88< 

460 

340 

280 

162 

162 

110 

96 

4M 

320 

262 

169 

153 

110 

98 

460 



362 

136 

110 

Ipr.  3  from  a  well-defined  rating  curve;  Apr.  4  to 
s  aro  the  same  above  2,(J00  second-feet.  Ducbarge 
harge  rvlatiun  was  alTe<-ted  by  ice. 

Valley,  OTeg.,/oT  the  year  ending  Sept.  SO, 


DIscharRe  In  second-feet. 

Run-ofI 
(total  in 

Accn- 

ixlmum. 

Minimum. 

Mean. 

acre-feet). 

228 

130 

162 

9,980 

B. 

228 

156 

188 

11,200 

B. 

210 

150 

179 

11,000 

B. 

485 

ISO 

192 

11,800 

B. 

635 

210 

283 

16,300 

B. 

S3S 

245 

389 

22,700 

B. 

785 

320 

468 

27,800 

B. 

386 

262 

300 

18,400 

B. 

245 

152 

191 

11,400 

B. 

176 

136 

155 

9,530 

B. 

142 

110 

123 

7,560 

B. 

136 

82 

97.8 

5,820 

B. 

785 

82 

228 

163,000 

IVER  BASIN. 

Ul  OLEHWOOD.  WASH. 

R.  12  E.,  juBt  below  Dairy  Creek,  2J  miles 
''aldma  Indian  Reservation,  3  miles  below 
north  of  Glenwood,  Klickitat  County. 

0,  to  September  30,  1915,  at  present  site; 

1,  at  a  point  a  mile  above,  in  section  11. 
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Gaoe. — Stevens  continuouB  'Water-stage  recorder  referred  to  vertical  staff  on  left 
bank.  Gage  reader,  A.  G.  Hanson.  Prior  to  July  19, 1910,  several  vertical  etaffs 
were  used. 

Discharge  measurements. — Made  at  a  cable  bridge  just  below  gage. 

Channel  and  control. — Heavy  gravel;  may  shift  during  high  water. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
2.62  feet  at  1  a.  m.  April  3  (dischaige,  2,200  second-feet);  minimum  stage  from 
water-stage  recorder,  0.55  foot  at  11  a.m.  January  22  (discbarge,  302  second-feert). 
1909-1915:  Maximum  stage  recorded,  5.20°  feet  on  original  gage  November  24. 
1909  (discharge,  estimated  by  extension  of  rating  curve,  6,250  second-feet). 
Minimum,  that  of  1915. 

Winter  flow. — Stage-discharge  relation  unaffected  by  ice. 

DivBRSiONH. — None. 

Regulation. — None. 

Accuracy. — Results  considered  excellent. 

Ducharge  meaturementt  of  Klickitat  River  near  Glenwood,  Wath.,  during  the  year  ending 

Sept.  SO,  1915. 
[Made  by  A.  O.  Hanson.] 


Date. 

Oaee 
hel2it. 

Dis- 
charge. 

Date. 

hei^t. 

chares. 

Teb.20 

Fttt. 
a  74 
2.23 
1.62 
1.35 

8ee.-ft. 
376 
1680 

too 

716 

July25 

Feet. 
1.0» 
LOS 
.82 

'"■tk 

AprtllS 

Aug.  29 

m 

■jfiy  W 

Sept.18 

S 

June  13 

Daily  discharge,  in  »econd-/eet,  of  Klickitat  River  near  Glenwood,   Wath.,  for  the  year 

ending  Sept.  30, 1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

5eb. 

Uar. 

Apr. 

May. 

June. 

July. 

532 
863 
538 

502 
502 

526 
802 
496 
490 
496 

496 
490 

478 
478 
490 

490 
478 
478 
496 
496 

508 

620 
532 

626 
SOS 

508 
496 
614 
526 
638 
460 

Sept. 

1 

2 

S27 
S51 
S39 
SIS 
SIS 

SIS 
SIS 
S09 
SOS 
SSI 

SSI 
612 
618 
S99 
S93 

S81 
887 
624 
785 
726 

670 
638 
60S 
S83 
575 

569 
863 
557 
551 
860 
613 

719 

839 
1,280 
1,120 

938 

839 
762 
712 
601 
657 

684 

785 

1,120 

938 

806 

740 
684 
657 
664 
608 

670 
650 
644 
638 
631 

625 
618 
612 
606 

eoo 

i;::::: 
■■■446" 

446 
441 
441 
441 

452 
441 
430 
424 
424 

424 
424 
430 
419 
414 

414 
419 
419 
424 
414 

370 
402 
402 
397 
380 

386 
335 
360 
350 
360 

397 
419 
424 
419 
414 
406 

419 
408 
402 
392 
403 

397 
397 
397 
397 
397 

380 
392 
392 
370 
380 

397 
414 
414 
402 
397 

397 
408 
408 
452 
463 

4«1 
430 
436 

436 
430 
424 
446 
441 

441 
441 
441 
441 
441 

441 

446 
463 
851 
664 

684 
684 
691 
677 
677 

740 
808 
938 
938 

895 

831 
778 
823 
887 
938 
885 

1,280 
1,960 
2,100 
1,820 
1,610 

1,470 
1,470 
1,400 
1,280 
1,280 

1,400 
1,470 
1,470 
1,340 
1,340 

1,400 
1,540 
1,680 
1,750 
1,7S0 

1,540 
1,400 
1,280 
1,220 
1,220 

1,160 
1,160 
1,160 
1,220 
1,160 

1,110 

1,110 
1,060 
1,010 
1,010 

1,010 
1,060 
1,110 
1,280 
1,280 

1,220 
1,160 
1,110 
1,010 
965 

920 
1,110 
1,110 
1,060 
1,010 

965 
065 
965 
965 
920 

920 
1,010 
1,220 
1,110 
1,010 

965 

965 

020 
880 
880 
880 

920 
880 
840 
800 
760 

738 
723 
723 
723 
716 

723 
745 
716 
685 
671 

664 

671 
678 
671 
613 

629 
615 
602 
622 
657 

602 
700 
708 
682 

671 

636 
616 
092 
629 
582 

570 
576 
850 
538 
520 

626 
526 
530 
534 
540 

645 

650 
655 
559 
563 

538 
806 
490 
802 
526 
520 

43« 
434 

3 

436 

4 

400 

S 

448 

6 

402 

7 

392 

g      

402 

8 

386 

10  

37D 

11 

364 

12 

370 

13 

358 

14 

358 

18 

370 

16 '. 

380 

17 

397 

18 

402 

19 

402 

20 

397 

21 

403 

22 

397 

23 

393 

24 

392 

26 

397 

26 

397 

27 

386 

28 

388 

29 

397 

30 

397 

31 

NoTS.— Dtadurge  determined  as  loUowat  Oct.  1  to  Apr.  3,  from  a  well-de&ned  rating  curve:  Apr.  4  to 
Sept.  30,  ffom  a  rating  curve  well  defined  between  37S  and  1,000  leoond-feet.  Dlscbaige  Nov.  25-36,  inter- 
polated: Nor.  28-30.  estimated.  Uean  discharge  Dee.  1-36,  estimated  as  500  seoond^eet  by  eompuiaaa 
with  reooidi  ot  White  Salmon  River  (recordsr  not  working  during  this  period). 
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,  Wa»h.,for  the  year  ending  Sept.  SO, 
>  miles.] 


et. 

Run-oH. 

Per 

square 
mile. 

Depth  In 

Indies  on 

drainage 

area. 

Totalln 
acre-leet 

Acco- 
racy. 

81 
54 
01 
06 

oa 

40 
40 
60 
45 
77 
05 
97 

1.83 
2.12 
1.38 
1.14 
1.14 
1.80 
4.04 
2.98 
2.09 
1.62 
1.42 
1.12 

1.88 
2.36 
1.59 
1.31 
1.19 
2.08 
4.51 
3.44 
2.33 
1.87 
1.64 
1.25 

S5,70O 
44,900 
30,200 
25,000 
22,500 
39,400 
8,5,700 
65,200 
44,300 
35,500 
31,100 
23,600 

B. 
A. 
C. 
A. 
A. 
A. 

n. 

A. 
A. 
A. 
A. 

A. 

«7 

1.87 

2S.45 

483,000 

IXKWOOD,  WASH. 

ty  bridge  on  road  between  Glenwood 
f  Glenwood. 

er  24,  1914,  when  station  was  di»- 

idge.    Read  once  daily  by  L.  Leidl. 

am  side  of  bridge. 

gravel  and  small  boulders;  likely  to 

corded  during  period,  1.40  feet  July 

ninimum  stage,  0.88  foot  at  6  p.  m. 

■■)■ 

fected  by  ice. 

irrigation  near  Glenwood. 


nenta  furnished  by  L.  Leidl. 
'.iver  behw  Glenwood,  Wash.  ^^ 


te. 

Made  by— 

Gaze 
height. 

Dis- 
cliarge. 

15. 
2B 

A.O.Hakison 

Feet. 
1.55 
1.15 

Sec.  ft. 
1,320 
94.7 

3  20 

do 

88 
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Daily  di*eharge,  in  tecond-feet,  of  KUchitat  River  below  Glenwood,  Wcuh.,/or  the  period 

July  16  to  Oct.  U,  1914. 


Day. 

July.       Aug. 

Sept. 

Oct. 

Date. 

July. 

Aug. 

Sept. 

Oct. 

1 

1,010 

1,060 

1,060 

970 

970 

970 
970 
970 
948 
946 

944 

941 
938 
935 
932 

866 
866 
8S0 
8S0 
890 

890 
890 
866 
866 
8S0 

8K) 
836 
838 

815 
780 

780 
780 
81S 
850 
850 

815 
815 
815 

19 

..1,190 

930 
930 
930 
930 
914 

890 
866 
890 
866 
850 

850 
914 
890 
850 
850 
890 

766 
815 
890 
930 
1,030 

1,010 
930 
850 
850 
816 

816 
815 
780 
780 
780 

2 

17 

1,140 
1,190 
1,170 
1,170 

1,140 

1,060 
1,060 
1,060 
1,060 

1,060 
1,010 
1,060 
1,040 
1,060 
1,010 

8 

18 

mo 

4 

19 

8S0 

6 

20 

1,  140 

« 

21 

1,100 

7 

22 

1    100 

8 

23 

1.000 

9 

24 

930 

10 

25 

11 

28 

12 

27 

....... 

13 

28 

14 

29 

16 

30 

31 





Note.— Discharge  determined  from  a  rating  cut^e  welldeflned  between  850  and  1,400  second-Ieet. 

Monthly  discharge  of  Klickitat  River  below  Glenwood,  Wash.,  for  the  period  July  16  to 

Oct.  24,  1914- 


Uonth. 


Discbarge  in  second-feet. 

Run-off 
(total  in 

MaTlmiim. 

Uininiuni. 

Mean. 

acre-feet). 

1,190 
1,060 
1,030 

1,010 
850 
786 

1,090 
929 
855 

34,600 
67.100 
50,900 

July  18-31. 

August 

Septamlier 


HOOD    RIVER   BASIN. 
BOOD  RTTXa  AT  DXB,  O&XO. 

Location. — In  the  8W.  }  sec.  7,  T.  1  N.,  R.  10  E.,  juat  above  the  backwater  of  the 

milldam  at  Dee,  Hood  River  County,  and  half  a  mile  below  the  junction  of  East 

and  Middle  forks. 
Dbainaob  area. — Not  meagured. 
Rbcords  available. — ^May  21, 1913,  to  December  31, 1914;  February  1  to  September 

30, 1915. 
Gaob. — Vertical  staff  attached  to  wooden  crib  on  left  bank  juat  above  railroad  treetle. 

Gage  reader,  J.  W.  West.    Gage  400  feet  below  dam  waa  used  1913  to  December 

31, 1914. 
Discharge  measurbmbnts. — Made  from  cable  about  25  feet  above  gage. 
Channel  and  control. — Control  of  boulders,  stumps,  and  gravel;  probably  per- 

maQ|ot  between  floods. 
Extremes  of  discharge. — Maximum  stage  recorded  during  the  period  February  1 

to  September  30  at  upper  station,  2.4  feet  at  1  p.  m.  April  1  (discharge  can  not 

be  computed);  minimum  stage  recorded,  0.58  foot  September  7, 10, and  11  (dia- 

chaige,  134  second-feet);  this  is  probably  about  aa  low  a  stage  aa  the  liver  ever 

reaches.    No  record  of  extreme  flood. 
Winter  flow. — Stage-discharge  relation  unaffected  by  ice. 
DrvERSioNs. — Several  small  ditches  divert  water  for  irrigation  above  station.    The 

East  Fork  Irrigation  District  canal  diverta  water  through  a  divide  to  lands  out- 

dde  the  drainage  area. 
Rbgi'Lation. — None.    The  flow  at  former  station  is  quite  irr^:ular,  especially  during 

low  water,  owing  to  changes  in  load  in  power  pWt  at  mill  of  Oregon  Lumber  Co. 

juat  above  gage. 
Accuracy. — Records  considered  good  for  low  stages;  no  estimates  for  high  stages 

at  present  gage;  good  for  old  gage  except  for  extremely  low  water. 
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reg.,  during  the  year  ending  Sept.,  30, 
helder.] 


Owe 
height. 

Dis- 
charge. 

Feet. 
0.81 
.W) 
.72 

Stc./t. 
228 

233 

186 

h-eg.,/ortJte 

year  ending  Sept.  SO 

1915. 

Day. 

Feb. 

Uar. 

Apr. 

May. 

1.05 

1.05 
1.08 
1.06 
1.08 
1.08 
1.08 
1.10 
1.30 
1.28 

1.18 
L20 
1.28 

1.70 
1.65 
1.65 
1.65 
1.45 

1.&5 
1.55 
1.70 
1.70 
1.65 

1.65 
1.58 
1.58 
1.58 
1.58 
1.70 

1.65 
1.80 
1.75 
1.7S 
1.70 

1.65 
1.60 
1.70 
1.70 
1.80 
1.60 
1.65 
1.65 
1.55 
1.50 

1.45 

1.50 

1.50 

1.50 

1.50 

1.60 

1.45 

1.40 

1.45 

1.44 

1.35 

1.45 

1.70 

1.40 

1.45 

1.46 

ring  this  period  and  a  shift  In  control  ooeuired 

icburije  not  determined. 

Dee,  OTeg.,JoT  the  year  ending  Sept.  .fO, 


ov. 

Dec. 

June. 

July. 

Aug. 

Sept. 

515 

330 

625 

265 

225 

250 

416 

3.15 

400 

305 

348 

180 

.WO 

330 

400 

335 

305 

180 

4a'i 

345 

400 

348 

250 

225 

380 

251 

400 

305 

250 

180 

3.10 

260 

400 

348 

287 

140 

Sfi-I 

282 

400 

287 

250 

134 

3.10 

280 

335 

456' 

225 

140 

36.'; 

260 

3:« 

4.16 

235 

140 

3S0 

282 

275 

305 

285 

134 

449 

260 

301 

305 

210 

134 

416 

260 

275 

275 

216 

HO 

690 

215 

275 

250 

202 

IfiO 

m\ 

238 

275 

210 

202 

160 

395 

251 

275 

225 

202 

im 

4a'i 

211 

400 

368 

250 

225 

3115 

215 

205 

275 

225 

202 

345 

215 

235 

235 

202 

202 

31.1 

215 

2:i.5 

2:« 

225 

202 

330 

206 

225 

265 

265 

202 

34.'; 

200 

414 

305 

275 

216 

3:10 

2110 

435 

287 

275 

225 

345 

200 

387 

265 

287 

216 

315 

200 

287 

26,1 

285 

202 

355 

224 

230 

275 

250 

202 

.11,1 

238 

265 

23.1 

287 

225 

m 

260 

202 

225 

250 

202 

■m 

260 

202 

225 

323 

188 

30.1 

224 

202 

216 

368 

202 

35.1 

238 

224 

225 

400 

216 

238 

235 

250 

Jngs  on  gage  tielow  dam  and  a  well-defined  rating 
I  a  rating  curve  well  defined  between  ISO  and  250 
puted. 
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f 
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n 
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Monthly  di*charg«  0/  flood  River  at  Dee,  Oreg.,/or  the  year  ending  Sept.  SO,  19tS. 


Month. 

Dfaobarge  In  second-teet. 

Run-off 
(totel  In 

Aoeo- 

Usxlmom. 

Minimum. 

Mean. 

tmoT. 

October 

804 

ago 

355 

825 
4M 

400 

250 

260 
305 
200 

202 
318 
202 
134 

371 
387 
250 
320 
285 
362 
187 

22,800 
23,000 
15,400 
19,000 
17,500 
16,100 
11,100 

B. 

November 

B. 

December 

B. 

C. 

JvUy 

B. 

August 

B. 

September 

B. 

EOOD  BlVZa  AT  TT70SSR  BBIDOZ,  BSAB  BOOD  BIVXB,  OREO. 

Location.— In  the  8W.  J  sec.  15,  T.  2  N.,  R.  10  E.,  one-thiid  mile  above  intake  of 

power  flume,  about  three-fourtha  mile  above  Tucker  Bridge,  and  5  milee  south 

of  the  town  of  Hood  River,  Hood  River  County. 
Drainage  arka. — Not  measured. 
Records  available.— July  24  to  September  30,  1915;  October  20, 1897,  to  December 

31, 1899,  and  August  27, 1913,  to  September  30, 1914,  from  gage  at  highway  bridge. 
Gaoe. — Stevens  water-stage  recorder  on  right  bank.    Gage  reader,  Fred  Enoblock. 

Chain  gage  attached  to  highway  bridge,  used  1913  and  1914.    Gage  used  1897  to 

1899  was  of  wire  type  and  was  attached  to  older  bridge. 
Discharge  measurements. — ^Made  from  highway  bridge;  flow  of  flume  included 

with  that  of  river;  conditions  only  fair. 
Channel  and  control. — Rocks  and  boulders;  practically  permanent. 
Extremes  of  discharge. — Maximum  stage  from  water-stage  recorder  July  24  to 

September  30,  1915,  1.60  feet  at  9  a.  m.  August  7  (dischaige,  580  second-feet); 

minimum  stage  recorded,  0.62  foot  at  1  a.  m.  September  16  (discharge,  136  sec- 
ond-feet ■). 
1897-1899  and  1913-1915:  Maximum  stage  recorded,  11.0  feet  on  old  wire  gage 

January  21,  1899  (discharge,  12,200  second-feet);  miniiniim  is  that  of  1915. 
Winter  flow. — Stage-discharge  relation  unaffected  by  ice. 
Diversions. — Several  large  diversions  for  irrigation  above  station.    Power  flume 

diverts  a  few  hundred  feet  above  the  bridge  and  discharges  directly  below  it; 

quantity  diverted  included  in  determinations. 
Regulation. — Water  stored  at  sawmill  at  Dee.    During  low  water  the  pond  was 

filled  and  emptied  as  many  as  six  times  daily,  causing  fluctuations  of  as  much  as 

0.8  foot  at  Tucker  Bridge. 
Accuracy. — Results  for  1915  considered  good. 

Ditcharge  measuremenU  of  Hood  River  at  ISicker  Bridge,  near  Hood  River,  Oreg.,  during 
the  year  ending  Sept.  SO,  1913. 


Date. 

IMeby- 

Oase 
hel^t. 

DIs- 
chaige. 

Date. 

Made  by- 

Oage 
height. 

diarge. 

Oct.     6 
Nov.  18 
July  28 

Hodeee  and  Stewart. . . . 
Paulsen  and  Banaon .. . 
C.  L.  Batobelder 

Put. 
01.82 
•2.41 
»1.45 

819 
478 

Aug.  20 
Sept.    2 

C.  L.  Batchelder 

do 

Fut. 

*1.40 

».70 

aee.-ft. 
467 
1S9 

*  From  chain  gage. 


*  From  wateMtage  reoorder. 
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tcher  Bridge,  near  Hood  River,  Oreo., 
SO,  1915. 


I- 

Sept. 

Day. 

July. 

Aug. 

H.P.. 

s 

280 
300 
300 

!2I 

33S 
360 
376 
3)9 
346 

351 
350 
341 
3»4 
390 
336 

316 

n 

K  . 

315 

\n 

n 

MS 
274 

291 
302 
286 
298 
S12 

24.. 

395 
378 

3SS 

3M 
340 
328 
31t 
355 

287 

n 

25 

315 

>> 

•» 

310 

n 

27 

305 

•} 

28  . 

293 

A 

29 

292 

n 

30.. 

292 

31 

erincd  above  150  second-[««t;  discharge  Intft- 


e,  near  Hood  River,  Oreg.,/or  the  year 

ts. 


charge  in  sccond-Ieet. 

Run-off    '.„. 

un. 

Minimum. 

Mean. 

acre-foet). 

racy. 

395 
153 
332 

316 
310 

2fi0 

357 
374 
296 

6,660 
23,000 
17,600 

A. 
A. 
A. 

IB  HOOD  KIV£R,  OREO. 

E.,  at  bridge  of  Mount  Hood  Railway 
of  Hood  River,  Hood  River  County, 
plant  of  Pacific  Power  &  Light  Co., 


smber  30,  1915. 

c  just  below  bridge,  installed  July  27, 
iir  readings  daily  before  recorder  was 
lings  on  vertical  staff  on  right  bank 
bove  railroad  bridge,  in  SE.  J  sec.  36, 

>  100  feet  above  gage  at  power  plant, 
practically  permanent. 
:orded  during  year,  4.7  feet  November 
id-feet);  minimum  stage  from  water- 
iiflcharge,  estimated  from  downward 
I. 

5.0  feet  January  5,  1914  (discharge, 
5. 

laterially  affected  by  ice. 
above  station;  water  for  power  plant 
med  above  the  bridge  gage;  diversion 
1  computed  separately  for  1914. 
'ee  causes  sudden  fluctuations  at  low 


1 


//, 


.0( 


^-i 


SVlB^^^T.  ^*kTER  SUPPLY,  1015,  PART  XII C. 


Discharge  m«a«uTenveHt«  of  Hood  River  at  Powerdale,  near  Hood  River,  Oreg.,  during 
tke  year  ending  Sept.  SO,  1915. 


Uade  by- 

Discharge. 

bridge. 

Date. 

At 

cable. 

At 
taUraca. 

At 
bridge. 

Oct.     7 

J.  E.Stewart 

Ft€t. 

1.82 
1.80 
2.41 
1.47 
1.66 
1.20 

482 
883 
284 
409 
»1 

aec.-fl. 
78.9 
78.9 
95.8 

•     99.5 
65.7 
93.7 

Sa.-fl. 
613 
S61 
879 
383 
47S 
33S 

Fat. 

7 

do 

Nov.  18 

PautseD  and  Hanson 

aa.aa 

July  27 

Aug.  18 

18 

C.  L.  Batohelder 

do 

do 

2.17 
2.3S 
1.90 

•  Oage  read  two  hours  after  measurement  was  made  and  stage  was  i^>parrntly  falling. 

Daily  discharge,  in  ucond-feet,  of  Ilood  River  at  Powerdale,  near  Hood  River,  Oreg., 
for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1....; 

680 
1,020 
830 
760 
725 

658 
658 
625 
626 
690 

668 
830 
690 
725 
658 

626 

725 

725 

1,600 

1,160 

1,020 
900 
830 

760 
690 

690 
625 
625 
625 
j90 
690 

865 

980 

1,550 

1,160 

1,160 

1,200 
980 
940 
900 
865 

980 
1,160 
2,600 
1,770 
1,450 

1,200 

1,070 

980 

940 

980 

830 
900 
900 
830 
830 

796 
760 
830 
830 
760 

780 
760 
725 
690 
658 

690 
626 
658 
626 
626 

592 
692 
528 
528 
528 

628 
495 
466 
435 
435 

628 
660 
660 
628 
625 

658 
625 
830 
625 
780 
726 

725 
735 
760 
890 
690 

658 
825 
826 
658 
658 

626 

668 

790 

1,260 

1,160 

940 
940 
880 
795 
725 

890 
858 
868 
625 
826 

592 
592 
592 
593 
692 
858 

980 
980 
980 
830 
900 

900 
865 
830 
795 
780 

796 
780 
760 
760 
736 

725 
760 
830 
830 
865 

900 

900 

830 

1,120 

i;2S0 

l,2fiO 

1,070 

900 

980 

980 

940 

1,020 

1,120 

1,120 
980 
980 
980 
980 

940 

980 

1,070 

1,770 

2,130 

2,120 
1,770 
1,770 
1,560 
1,450 

1,450 
1,600 
1,770 
1,770 
1.550 

1,400 
1,250 
1,250 
1,460 
1,600 
1450 

2,530 
2,390 
2,530 
2,250 
1,940 

1,720 
1,770 
1,600 
1,500 
1,400 

1,600 
1,450 
1,660 
1,360 
1,260 

1,260 
1,350 
1,350 
1,260 
1,250 

1,200 
1,120 
1,070 
1,070 
1,020 

1,020 
980 
980 
980 
900 

865 
830 
796 
690 
890 

725 
690 
725 
690 
1,180 

1,160 

1,120 

1,070 

880 

885 

885 
865 
900 
980 
840 

900 
865 
865 
886 
830 

830 
900 
1,260 
840 
940 
865 

885 
830 
725 
690 
690 

725 
725 
690 
625 
592 

660 
660 
660 
628 
528 

580 
528 
690 
560 
560 

495 
495 
660 
658 
602 

528 
658 
495 
495 
495 

495 
680 
495 
495 
528 

528 
495 
580 
625 
495 

435 
435 
435 
495 
486 

485 
626 
486 
496 
485 

495 
495 
465 
485 
435 

408 
380 
435 
380 
378 
380 

408 
486 
435 
380 
3i« 

360" 
340 
340 
340 
340 

360 
S40 
334 
331 
340 

348 
380 
380 
380 
380 

380 
380 
435 
380 
380 

380 

436 
465 
408 
408 
408 

334 

2 

340 

3 

jm 

4 

33S 

S 

340 

6 

32S 

7 

390 

8 

302 

9 

334 

10 

S2S 

11 

340 

12 

310 

13 

31C 

14 

mt 

14 

310 

16 

825 

17 

840 

18 

840 

19 

364 

20 

3S0 

21 

380 

22 

380 

23 

290 

24 

340 

2S 

aeo 

26 

340 

27           

340 

28  

334 

29    

347 

30 

360 

31 

Non.— Dlsdiarge  determined  from  a  rating  curve  well  defined  between  350  and  2,000  second-feat. 
Records  from  water^tage  recorder  July  27  to  Sept.  30  not  so  good  as  those  at  Tucker  Bridge. 
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near  Hood  River,  Oreg.,  for  the  year 
1915. 


Isohargc  In  second-feet. 

Run-off 
(total  in 
acre-feet). 

1 
Accu- 

mm. 

Minimum. 

Ueu. 

twy. 

,600 

,BO0 

830 

,250 

,230 

!,120 

!,530 

\,2M 

865 

625 

465 

Zi>0 

860 
780 
435 
502 
725 
040 
900 
690 
495 
360 
331 
290 

764 

1,070 

612 

724 

f          8S8 

1,350 

1,450 

892 

609 

4S1 

379 

335 

47,000 
63,700 
37,600 
44,500 
49,300 
83,000 
86,300 
54,800 
36,200 
29,600 
23,300 
19,900 

B. 
B. 
B. 
B. 
B. 
A. 
A. 
B. 
B. 
B. 
B. 
B. 

2,600                  290  I            7«S 

1 

675,000 

AK£,  KEAR  MOTTKT  HOOD,  OHEO. 

)  E.,  1,000  feet  above  the  intake  of  the 
ie-fourtha  mile  above  toll  bridge  and 
Hood  post  office,  Hood  River  County. 


T  30,  1915. 

3r  installed  on  left  bank. 


Gage  reader, 


le  15  feet  below  gage. 
)ractically  permanent, 
■ecorded  July  22  to  September  30,  1.73 

second-feet);  minimum  stage  recorded, 
arge,  115  second-feet).  i 

been  obtained, 
imall  ditches  divert  water  for  irrigation 


d  River  above  irUakr,  near  Mount  Hood, 
ding  Sept.  30,  1915. 

Batchelder.] 


Date. 


\llR.22.. 
3«pt. 17. 


Dis- 
charge. 


Sec.-ri. 
ISS 
122 


r 


^4: 


SQ^^KCB  VfVtEB  SUPPLY,  1915,  PAET  XII — C. 


Daily  discharge,  in  «econd-/e«t,  of  East  Fork  or  Hood  Hirer  above  intake,  near  Mount 
Hood,  Oreg.,  for  the  year  eruling  Sept.  30,  1915. 


Day.         July. 

Aug. 

Sopt. 

ray. 

July. 

Aug. 

Sept. 

Day. 

JiUy. 

Aug. 

Sept. 

1 

156 
1S9 
165 
156 
161 

169 
163 
158 
160 
165 

142 
138 
142 
145 
143 

136 
132 

»    132 
132 
136 

11 

160 
156 
1S2 
151 
ISl 

160 
156 
152 
156 
160 

133 
135 
132 
128 
125 

133 
132 
133 
132 
132 

21 

161 
165 
165 
163 
1S6 

IM 
ISl 
156 
163 
180 
161 

ts> 

2     ..  . 

12  .   . 

22 

167 
165 

161 

LIS 
152 
191 
149 
142 
147 

182 

3 

13 

23 

127 

4      .             .i 

14..  . 

24 

U3 

5 

15 

25 

US 

6 

16 

26 

IM 

7 



17..  . 

27 

m 

8 

18 

28 

IS 

9 

14 

29 

us 

10 

20 

30 

US 

31 

.. 

Note.— Discharge  determinod  from  a  welMenned  rating  cun-e.    Discbargo  Sept.  13-14  interpolated. 

Monthly  diicharge  of  Eatt  Fork  of  Hood  River  above  intate,  near  Mount  Hood,  Oreg., 
for  year  ending   Sept.   SO,    1915. 


Uooth. 


Discharge  in  gscond-feet. 


Maximum.  Minimum.     Kean 


Run-off 
(total  In 
acre-teet). 


Aoru- 
racy. 


JtUy  22-31. 

August 

Se^mber. 


167 
180 
145 


142 

151 
121 


156 
160 
127 


S,OBO 
9,840 
7,560 


EAST  rOKE  OF  BOOS  KIVEB  ITZAK  KOUirT  HOOD,  OREO. 

Location. — In  the  NE.  J  sec.  5,  T.  1  S.,  R.  10  E.,  about  5  miles  above  mouth  of  East 
Fork,  2  milee  south  of  Mount  Hood  poet  office,  Hood  River  County,  and  2  milee 
east  of  Farkdale  station  on  the  Mount  Hood  Railroad. 

Drainage  area. — Not  measured. 

Records  available. — June  17,  1913,  to  November  14,  1914,  when  station  was  dis- 
continued. 

Gaoe. — Vertical  staff  on  right  bank.    Gage  reader,  J.  A.  Robertson. 

Discharge  measurements. — Made  from  a  cable  one-half  mile  above  gage  or  by 
wading. 

Channel  and  control. — Gravel  and  small  boulders;  somewhat  shifting. 

Extremes  op  discearoe. — ^Maximum  stage  recorded  during  period  October  1  to 
November  14,  1914,  6.55  feet  November  12  and  13  (discharge,  224  second-feet); 
minimum  stage  recorded,  5.25  feet  October  6  and  7  (discharge,  139  second-feet). 
1913-1914:  Maximum  stage  recorded,  6.65  feet  June  22,  1913  (discharge,  762 
second-feet);  minimum  stage  recorded,  4.85  feet  Sep>tember  8,  1914  (discharge, 
66  second-feet). 

Winter  flow. — Stage-discharge  relation  unaffected  by  ice. 

Diversions. — ^The  East  Fork  Irrigation  District  canal  diverts  water  about  three- 
fourths  mile  and  the  Mount  Hood  ditch  about  one-fourth  mile  above  gage  and 
carry  their  water  past  the  gage.  The  Glacier  ditch  diverts  water  about  6  miles 
above  gage  and  waters  lands  above  station. 

Reoulation. — None. 

Accuracy. — Results  considered  good. 

The  following  discharge  measurement  was  made  by  Paulsen  and  Hanson: 
Nov.  19:  Gage  height,  5.40  feet;  discharge,  172  second-feet. 
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B^ood  River  near  Mount  Hood,  Oreo.,  for 
Sov.  U,  1914. 


rt. 

Nov. 

nay. 

Oct. 

Nov. 

164 

308 

224 
224 

208 

21 

m 

151 
ISl 

178 
178 

IS3 
208 

193 
2» 

IA4 

22 

US 

23 

151 

24 

LSI 

25 

1M 

36. 

178 

27 

ITS 

28 

IM 

2B 

164 

30 

81 

208  ...;;;;; 

gcu 

rv». 

TUXtr  Mount  Hood,  Oreg.,/or  the  period 
14,  1914. 


Discharge  in  s«cond-feet. 

Rnn-ofl 
(total  in 
acre-faetj. 

mum. 

Minimum. 

Mean. 

racy. 

308 
224 

139 

178 

173 
197 

10,600 
6,480 

B. 
B. 

TAL  UTAH  MOUKT  HOOD,  OBEO. 

E.,  a  mile  below  intake,  about  li  miles 
S8  east  of  Parkdale  station  on  the  Mount 

t>er  26,  1914;  July  21  to  September  30, 

r  on  left  side  of  canal  just  above  road 
Vertical  staff  on  side  of  flume,  1,000 
to  October,  1914. 
way  bridge  or  by  wading, 
n;  head  of  flume  probably  acts  as  con- 

uring  period  July  21  to  September  30, 
August  14  at  8  p.  m.  (disrharge,  106 
3r  and  at  various  other  times, 
ither. 


•tswaterin  the  SW.i  860.4,  T.  IS.,  R. 
iver.    Most  of  the  return  water  reaches 


'\_j«.-^ 


^^ 


^ 


SV!»^*^C^        ^^TeB  supply,  1915,  PART  XII — C. 


Ditduirge  trMosurements  of  E<l»t  Fork  Irrigation  Dixlriel  canal  near  Mount  Hood,  Oreff., 
during  the  year  ending  Sept.  SO,  1915. 


[Made  by  C.  L.  Datchelder.] 


Date. 


July  22.. 
24. 


Oage 
holifit. 


Ftet. 
2.96 

1.78 


Dis- 
charge. 


Stc.-fl. 
77.7 
38.0 


Data. 


July  24.. 
Aug.  22. 


Qara 
betght. 


Fea. 
2.34 
2.75 


Dis- 
charge. 


See.-/t.      . 
65.  T 


Daily  diecharge,  in  second-feet,  of  East  Fork  Irrigation  District  canal  near  Mount  Hood, 
Oreg.ffor  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

July. 

Aug. 

Sept. 

Day. 

Oct. 

July. 

Aug. 

Sept. 

1 

20 
20 
20 
22 
22 

22 
22 
22 
22 
23 

23 
22 
22 
23 
23 

71 
42 

82 
85 
8« 

88 
92 
93 
94 
96 

95 
95 
95 
98 
97 

7« 
75 
74 
73 

72 
71 
70 
63 
61 

61 
61 

68 
38 
38 

16 

23 
23 
23 

22 
22 

13 
7.0 

13 
3.0 
5.0 

13 
0 
0 
0 
0 
0 

82 
81 
78 
57 
76 

80 
82 
82 
83 
82 
83 

96 
79 
92 
93 
95 

95 
95 
9« 
95 
94 

94 
93 
91 

88 
86 

77 

40 

2 

17 

40 

2 

18 

41 

4 

19 

42 

5 

20 

44 

8 

7 

21 

22 

41 
35 
36 
35 
35 

8 

0 

24 

25 

26 

35 

n 

27 

35 

12 

28 

35 

13 

20   .    . 

36 

14 

30 

35 

15 

31 

Note.— Discharge  for  October  determined  from  readings  on  gage  In  flume  and  a  well-defined  rating  curve; 
for  July  to  ScptemDcr,  from  records  of  water-stage  recorder  and  a  welMeSned  rating  curve.  Ducbarge 
Sept.  1-7  interpolated.    Wat«r  probably  turned  m  about  Hay  1;  no  record  obtained  until  July  21. 

Monthly  discharge  of  East  Fork  Irrigation  District  canal  near  Mount  Hood,  Oreg.,for  the 

year  ending  Sept.  SO,  1915. 


Uontb. 


October.... 
July  21-31 . 

August 

September. 


Discharge  in  second-feet. 


I 


Ma.<cimum.  Minimum.     Mean. 


77 


16.0 
78.7 
89.3 
51.1 


Run-off 
(tnul  in 
acre-feet). 


(«4 
1,720 
5,490 
3,040 


Accu- 
racy. 


A. 
A. 


WEST  FOSK  OF  HOOD  BlVZa  HZAK  DXX,  OBXO. 

Location.— In  the  SW.  J  sec.  1,  T.  1  N.,  R.  9  E.,  about  500  feet  below  an  old  bridge, 
about  a  mile  from  mouth,  and  2  milee  by  road  weet  of  Dee,  Hood  River  County. 

Drainaqe  area. — Not  measured. 

Recobds  avaoable. — ^August  26,  1913,  to  September  30,  1914;  January  1  to  Septem- 
ber 30,  1915. 

Gaoe. — Vertical  staff  on  right  bank  attached  to  stump.    €iage  reader,  Fred  Pilling. 

DiscHAROE  measurements. — Made  by  wading  at  low  water.  No  equipment  for 
high-water  measurement. 

Channel  and  control. — Rocky;  probably  permanent. 
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stage  recorded  during  year,  3.00  feet  at  7  a.  m. 

1);  minimum  stage  recorded,   1.00  foot  Sep- 

cond-feet). 

led,  4.00  feet  January  5,  1914  (discharge  not 

115. 

I  unaffected  by  ice. 

)r  irrigation  near  Dee,  and  some  from  Green- 


iered  excellent;  no  estimatea  for  high  stages. 

Hood  River  near  Dee,  Oreg. .  during  the  year 
t.  SO,  1913. 


e. 

Date. 

Made  by— 

hei^L 

Dln- 
charga. 

. 

13 
1 

Aug.  21 
Sept.  17 

C.  L.  Batoheldcr 

do 

Feet. 
1.15 
l.M 

See.-/!. 
111 

Hood  River  near  Dee,  Oreo.,  for  the  year  ending 

SO,  1915. 


Day. 


Jan. 


Fob. 


Mar. 


Apr. 


May. 


16 
17, 
IS 

m, 

20, 

21, 
22. 
Zi. 
24. 
2S. 

26. 
27. 
28. 
29. 
30. 
31. 


1.72 
1.62 
l.fiO 
1.58 
1.50 

US 
1.48 
1.48 
1.45 
1.45 

1.48 
1.40 
1.40 
1.40 
1.38 
1.45 


1.48 
1.48 
1.60 
l.,M 
1.58 

1.68 
1.58 
1.5S 
1.72 
1.85 

1.80 
1  72. 
1.70 


2.30 
2.02 
2.05 
2.00 
1.B5 

1.95 
1.95 
2.15 
2.15 
2.00 

1.95 
1.9.5 
1.90 
1.95 
1.95 
2.00 


1.80 
1.80 
1.75 
1.72 
1.72 

1.70 
1.70 
1.75 
1.72 
1.65 

1.65 
1.62 
1.62 
1.60 
1.60 


1.60 
1.60 
1.60 
1.60 
1.60 

l.flO 
1.60 
1.60 
1.60 
1.58 

1.58 
L.W 
1.85 
1.70 
1.65 
1.60 


k  of  Hood  River  near  Dee,  Oreg.,  for  the  yean 
SO,  191S,  1914,  and  1915. 


Sept. 

Day. 

Sept. 

232 
232 
250 
22S 
220 

232 
232 
226 
215 
220 

21... 

1913. 

244 

22 

268 

23 

228 

24. 

200 

25 

195 

26 

200 

27. 

195 

28 

215 

29.. 

215 

30 

200 

31...   .            

^% 
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Daily  dudutrge,  in  aecond-fcel,  of  West  Fork  of  Hood  River  near  Dee,  Oreg.,for  the  year; 
ending  Sept.  SO,  191S,  1914,  and  i975— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

May. 

June. 

July. 

Aug. 

Sept. 

1914. 
1 

200 
195 
195 
19.5 
200 

226 

315 
288 
288 
256 
330 

338 
313 
350 

490 

338 
338 
336 
336 
308 

294 

294 
294 

287 
287 

294 

308 
294 
274 
280 

274 
256 

280 
2f.8 
2CS 

228 
220 
220 
220 
220 

220 
220 
215 
215 
215 
220 

220 
215 
220 
215 
210 

210 
215 
210 
200 
195 

195 
200 
200 
200 
210 

200 
175 
175 
170 
170 

175 
180 
170 
166 
166 

170 
170 
166 
170 
166 
154 

ISO 

2 

150 

3 

.510 
470 
440 

430 

154 

4 

154 

5 

480 

430 
430 
414 
390 
366 

308 
414 
3R6 
390 
382 

366 
350 
350 
343 
336 

315 
336 

3ns 
2S0 
308 

315 
294 
315 
287 
287 
336 

150 

6 

150 

7 

,5.30 
530 
4N0 
470 

470 

166 

g 

470 
.510 
530 

470 
430 
414 

366 

am 
a58 

3S2 
358 
390 
390 

398 
414 

166 

9 

180 

10 

1.50 

11 

490 

480 
4S0 
4,10 
422 

414 

3'.« 
382 

ais 

330 
382 

a58 

350 
368 
368 

a5s 

330 
350 
343 
338 

162 

12 

430 

195 

13 

170 

14 



""526' 
490 

510 
4'JO 

4S0 
430 
422 
414 
414 

430 

2S0 

15 

520 

16 

3.50 

17 

520 
430 
414 
366 

358 
343 
322 
336 
294 

287 
268 
256 
236 
244 
256 

390 

18 

336 

19 

430 

ao 

450 

21 

343 

22 

308 

23 

280 

24 

250 

25 

244 

26 

250 

27 

274 

28 

232 

29 

.530 
510 
510 

226 

30 

290 

31 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1915. 
1 

390 
390 
390 
366 
366 

366 
350 
338 
336 
336 

315 
294 
294 

366 
386 
414 
390 
366 

390 
390 
386 
366 
368 

388 
350 
350 
336 
336 

338 
338 
430 
414 
414 

414 
414 
414 

530 
630 
530 

414 

390 
390 
366 
366 

366 
350 
330 
366 
450 

480 
480 
450 
430 
430 

430 
430 
430 
430 
430 

430 
430 
430 
430 
414 

414 
414 

""m 

480 
430 

.414 
390 
386 
366 
350 

338 
315 
315 
294 

280 

280 
280 
280 
280 
280 

280 
280 
2S0 
280 
280 

280 
280 

268 
268 
268 

315 
294 
280 

250 

250 
250 
250 
230 
250 

250 
280 
268 
280 
232 

210 
210 
210 
220 
220 

220 
294 
280 
288 
288 

250 
250 
232 
232 
220 

210 
180 
170 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

162 
162 
162 
163 
163 

162 
162 
162 
163 
163 

162 
.162 

163 
162 
163 

163 
163 
183 

}g 

w 

ISO 

2 

150 

138 

4 

130 

5 

130 

130 

7 

130 

g 

1.10 

9 

630 
530 

530 
630 

124 

10 

124 

115 

12 

124 

124 

14 

'124 

115 

16 

115 

17 

430 
430 
414 
350 

336 
336 
336 
315 
315 

338 
280 
280 
280 
268 
»15 

115 

18 

115 

19 

115 

115 

21 

530 
530 

106 

22 

108 

108 

24 

108 

25 , 

480 

480 
430 
430 
430 
430 

106 

28 

106 

27 '. 

106 

28 

530 

100 

2> , 

100 

30..:.„,,'....'. 

100 

31 

Non.-<>I>fta7  dlsehtrn  determined  from  «  w»U-<}aflsed  ratioc  oorvt,   Qndk7a(wvUi)tl4i*^*Klll 

(jot  |lv«^  til*  flow  «x«W«d  530  .locond-Jeot, 
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in  riveu  basin. 

;h  dax,  btab  tbout  lake,  wash. 

,  R.  11  E.,  at  splash  dam  formerly  used  by 
south  of  Trout  Lake,  Klickitat  County,  4 
id  about  10  milce  north  of  Husum. 

cptcmbcr  30,  1915. 

!  the  dam,  except  Junol  to  September  30, 

during  which  periods  gage  readings  were 

i  just  below  dam.     Gage  read  twice  daily 

a  cable  800  feet  below  the  dam. 
bove  the  dam  the  control  is  formed  by  two 
jpening;  below  the  dam,  rocks  and  gravel; 

age  recorded  during  year,  7.(>5  feet  at  7 
d-feet) ;  minimum  stage  recorded,  1.05  feet 
cond-feot). 

not  affected  by  ice. 

if  water  ia  diverted  for  irrigation  above  the 


ied  by  Northwestern  Electric  Co. 

iver  at  splash  dam,  near  Trout  Lake,  Wash., 
ding  Sept.  SO,  1915. 


Gaps 
height. 

Dis- 
charge. 

Feet. 
2.37 
1.65 
l.M 

^"i* 

132 

S2  6 

f 


100 


SUBF^CE  WATER  SUPPLY,  1915,  PART  XII — C. 


Daily  ditcharge,  in  ueond-fetl,  of  White  Salmon  River  at  $pUuh  dam,  near  Trout  Lake. 
ITosft.,  for  the  year  ending  Sept.  SO,  1915. 


Day. 


Oct. 

Not. 

Dec. 

Jim. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

198 

3SS 

3«0 

275 

220 

255 

1,210 

675 

385 

95 

235 

545 

360 

255 

212 

255 

1,990 

515 

360 

105 

2S5 

890 

360 

235 

205 

275 

3,140 

615 

295 

116 

220 

850 

335 

235 

198 

315 

1,890 

615 

256 

116 

212 

670 

335 

235 

205 

816 

1,490 

615 

235 

116 

2S0 

670 

315 

235 

198 

295 

1,170 

616 

235 

no 

198 

545 

315 

235 

198 

295 

1,170 

615 

220 

110 

190 

485 

295 

235 

108 

295 

1,290 

515 

198 

12« 

190 

460 

295 

235 

205 

295 

1,130 

605 

182 

12« 

23S 

410 

275 

220 

205 

295 

1,090 

705 

168 

100 

255 

460 

275 

220 

198 

295 

1,050 

705 

168 

05 

315 

675 

235 

220 

190 

295 

1,090 

635 

175 

»6 

275 

1,050 

255 

235 

190 

315 

1,090 

675 

175 

90 

235 

1,010 

25.) 

235 

190 

615 

1,010 

615 

152 

96 

235 

740 

295 

235 

190 

«70 

970 

460 

132 

96 

220 

A35 

315 

220 

190 

705 

1,050 

410 

132 

95 

23.5 

545 

315 

220 

198 

670 

1,090 

545 

126 

105 

315 

515 

275 

220 

212 

705 

1,170 

545 

115 

100 

740 

360 

275 

220 

205 

6.35 

1,170 

515 

110 

100 

670 

485 

198 

212 

205 

635 

1,170 

515 

115 

100 

M5 

460 

220 

235 

205 

670 

1,010 

460 

105 

106 

460 

4C0 

220 

198 

205 

740 

930 

435 

105 

106 

3M 

460 

220 

205 

205 

810 

850 

410 

105 

95 

360 

460 

235 

212 

255 

890 

810 

460 

110 

90 

315 

435 

275 

190 

335 

810 

810 

460 

105 

90 

315 

410 

235 

190 

295 

740 

740 

460 

100 

85 

275 

410 

Z3.'> 

198 

275 

670 

740 

460 

105 

80 

275 

435 

235 

168 

255 

670 

705 

635 

95 

80 

255 

410 

220 

190 

740 

710 

515 

85 

71 

275 

385 

23.') 

108 

810 

635 

435 

95 

m 

315 

2.15 

205 

810 

410 

63 

1 

2 
3 
4 
6 

A. 
7 
8 
9, 
10 

11 
12. 
13 
14 
16. 

16. 
17 
18 
19. 
20. 

21 
22. 
23 
24 
25. 

2« 
27. 
28. 
29. 
30. 
31. 


Note. — Dlsohartce  determined  as  follows:  Oct.  1,  1914,  to  Aug.  9,  1915,  from  a  rating  curve  well  deflnwl 
between  160  and  800  second-feet:  Aug.  10-21,  by  indirect  method  for  shifting  control;  Aug.  22  to  Sept.  30, 
Jrom  a  fairly  well-defined  rating  curve;  Dec.  22-23,  estimated,  on  account  of  ice. 

Monthly  discharge  of  White  Salmon  River  at  splash  dam,  near  Trout  Lake,  Wash.,  for 
the  year  ending  Sept.  SO,  1915. 


.«onth. 


I^ischargo  in  sccond-fcet. 


Maximum.   .Minimum.      Mean. 


Run-ofl 
(total  in 
acre-feet). 


Acm* 

racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


740 

l,ri.'W 

3150 

275 

■    i35 

890 

2,110 

705 

385 

IM 

76 

80 


2,140 


190 
360 
198 
168 
190 
255 
635 
410 
85 
59 
55 
56 


303 

554 

275 

220 

216 

538 
1,110 

519 

165 
97.1 
63.1 
69.6 


344 


18,600 

33,000 

16,900 

13.500 

12,000 

33.100 

66,000 

31,900 

9,S20 

5.970 

3,880 

4,140 


248, COO 


WHITE  SALMOir  BIVES  AT  HtTSTTK,  WASH. 

Location.— In  the  SE.  J  sec.  25,  T.  4  N.,  R.  10  E.,  1,000  feet  above  falls  and  power 
house  at  Hnsum,  Klickitat  County,  and  three-fourths  mile  above  Rattlesnake 
Creek. 

Drainaob  area. — 300  square  miles. 

Records  available. — September  23,  1909,  to  September  30,  1915. 

Gaoe. — Vertical  staff  on  right  bank;  read  daily  by  John  Waasell.  Fuller  water-etage 
recorder  used  October,  1912,  to  February,  1915. 
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cable  100  feet  below  gage, 
.•a  boulders;  practically  permanent.  Con- 
ies obstructed  by  logs,  causing  backwater. 
»e  record«>d  during  year,  5.6  feet  at  1 1  a.  m. 
minimum  stage  recorded,  2.66  feet  at  2  p.  m. 
■feet). 

d,  7.05  feet  at  7  a.  m.  November  24,  1909 
lum  stage  recorded,  2.66  feet  at  2  p.  m. 
second-feet). 

practically  unaffected  by  ice. 
?r  for  irrigation  in  Trout  Lake  Valley, 
icted  at  times  by  operation  of  splash  dam 
ream  at  present. 

)me  uncertainty  owing  to  diurnal  fluctua- 
id  gape  in  gage-height  record. 

River  at  Uumim,    Wixth.,  during  the  year 
t.  SO,  1915. 


Date. 

Made  by- 

tuu'^t. 

Dis- 
cbarge. 

July  25 
Sept.  18 

C.  L.  Batcholder 

do 

Ftrt. 
3.05 
2.86 

Sec.-fl. 
625 
607 

dmon  River  at  IIu*um,  Wath.,  for  the- year 
>t.  30,  1913. 


Mar.  1  Apr. 

May. 

June. 

July. 

Aug. 

Bept. 

820 

1,470 

1,080 

970 

675 

540 

MO 

870 

2,100 

1,080 

920 

720 

MO 

540 

820 

2,200 

1,020 

870 

675 

630 

540 

«70 

2,100 

1.020 

870 

675 

585 

540 

870 

1,620 

1,020 

870 

675 

540 

540 

770 

1,620 

1,020 

870 

675 

540 

.MO 

770 

1,620 

1,020 

820 

675 

540 

540 

770 

1,540 

1,020 

820 

675 

540 

540 

770 

1,470 

1,080 

770 

675 

510 

MO 

770 

1,400 

1,140 

770 

675 

540 

MO 

770 

1,400 

1,140 

770 

675 

585 

540 

770 

1,400 

1,140 

770 

675 

6.30 

495 

770 

1,400 

1,080 

770 

675 

540 

495 

970 

1,330 

1,020 

720 

630 

58.5 

495 

970 

1,260 

970 

720 

630 

585 

540 

1,140 

1,330 

970 

720 

6:» 

540 

MO 

1,400 

1,330 

1,400 

720 

675 

540 

540 

1,620 

1,330 

1,0X0 

no 

6.30 

5S5 

495 

l,4fl0 

1,330 

1,0S0 

720 

KH) 

540 

495 

1,400 

1,470 

1,020 

720 

630 

585 

495 

1,620 

1,470 

1,020 

720 

630 

585 

495 

1,400 

1,3  0 

970 

675 

630 

585 

495 

1,200 

1,200 

970 

67."; 

630 

585 

495 

1,260 

1,200 

970 

720 

585 

540 

495 

1,200 

1,200 

970 

675 

585 

540 

495 

1,140 

1,200 

970 

675 

585 

540 

4S0 

i.aso 

1,200 

970 

675 

5S5 

540 

450 

1,080 

1,140 

l.OSO 

675 

5X5 

5S5 

450 

l,oso 

1,140 

l.OSO 

675 

585 

MO 

430 

1,200 

1,080 

970 

720 

540 

MO 

450 

1,200 

970 

540 

MO 

ve  well  defined  below  and  lairly  well  defined  above 
»,  Nov.  16-20,  22-27,  Dec.  8-10,  13-18,  20-25,  Dec.  27 
•12. 


f    f; 


i/i 


.JCC.  27 


'Ctooolp^ll 
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SUB.TFA.CE  WA-Teb  SUPPLY,  1915,  PAET  XII — C. 


Monthly  discharge  of  White  Salmon  River  at  Human,  Wash.,  for  the  year  ending  Sept. 

SO,  1915. 


Hontb. 


Discharge  In  second-feet. 


tlaximum. 


Minimum. 


Mean. 


Run-otT 
(total  In 
acre-(eet). 


.&00O- 

ney. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year. 


1,020 

1,320 

770 

630 

870 

1,620 

2,260 

1,400 

070 

720 

630 

UO 


630 
720 
685 
4»S 
£55 
770 
,080 
970 
675 
540 
540 
450 


712 
883 

628 

590 

642 

1,060 

1,430 

1,040 

760 

637 

600 

508 


2,260 


788 


43,800 
52,500 
38,600 
36,300 
35.700 
65,200 
85,100 
64,000 
45,2a> 
39,200 
34,400 
30,200 


570,000 


D. 
B. 
C. 
B. 
B. 
B. 
B. 
B; 
A. 
A. 


SANDY  RIVER    BASIN. 
SAITDY  KIVZK  NEAB  KAKKOT,  OHEO. 

Location. — In  sec.  24,  T.  2  S.,  R.  5  E.,  at  the  Van  der  Iloof  ranch,  about  li  miles 

south  of  Marmot,  Clackamas  County,  2  miles  by  river  above  the  Sandy  River 

dam  of  the  Portland  Railway,  Light  &  Power  Co.,  and  about  5  miles  below  the 

mouth  of  Salmon  River. 
Drainage  akea. — 267  square  miles  (measured  on  topographic  maps  and  Forest 

Service  map). 
Records  available. — August  15,  1911,  to  September  30,  1915. 
Gage. — Friez  water-stage  recorder  on  right  bank,  referred  to  a  vertical  staff  on  the 

stilling  well.    Observer,  A.  D.  Cahill. 
Discharge  measurements. — Made  from  cable  about  a  mile  below  gage,  just  within 

the  backwater  of  the  dam. 
Channel  and  control. — Rocks  and  gravel;  may  shift  slightly. 
Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recordar, 

5.00  feet  at  10  a.  m.  November  13  (discharge,  4,000  second-feet);  minimum  stage 

from  water-stage  recorder,  0.95  foot  at  4  p.  m.  September  29  and  30  (discharge, 

285  second-feet). 
1911-1915:  Maximum  stage  recorded,  9.25  feet  January  13,  1912  (discharge, 

12,700  second-feet);  pinimum  stage  is  that  of  1915. 
Winter  flow. — Stage-discharge  relation  practically  unaffected  by  ice. 
Diversions. — None. 
Regulation. — None. 
Accuracy. — Results  considered  excellent. 

Discharge  measurements  of  Sandy  River  near  Marmot,  Oreg.,  during  the  year  ending 

Sept.  30,  1915. 


Date. 

Made  by- 

bej^t. 

DIa- 
charge. 

Jan.   15 

P.V.  Hodges..  . 

FetL 
2.48 
3.58 
1.33 

1  060 

Apr.    1 

Batchelder  and  Kcllcy 

'•Z 

Aug.  12 

C.  L.  Batchelder...... 
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River  natr  Marmot,  Oreg.,  far  the  year  ending 
30,  1915. 


b. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

40 

I.l.W 

1,990 

730 

1,570 

700 

500 

377 

70 

l.OSO 

2,3«0 

700 

1,4'« 

675 

525 

365 

10 

1,010 

2,630 

730 

1,310 

6.T0 

500 

352 

■w 

1,520 

2,320 

730 

1,190 

650 

450 

340 

70 

1,4S0 

1,940 

675 

1,080 

625 

460 

327 

10 

1,270 

1,700 

675 

1,010 

675 

465 

315 

K) 

1,150 

1,700 

67S 

»7S 

700 

446 

312 

JO 

1,0% 

1,520 

650 

910 

760 

428 

330 

W 

1,010 

1,3.50 

730 

880 

760 

434 

318 

20 

1,010 

1,310 

940 

910 

650 

450 

318 

40 

975 

1,270 

940 

1,310 

600 

450 

309 

7.'i 

975 

l,2.'iO 

1,010 

1,390 

.575 

434 

366 

10 

i.iM 

1,270 

l.OSO 

1,1.50 

.575 

402 

438 

•lO 

1,700 

1,190 

1,080 

1,W0 

7:t0 

394 

398 

30 

2,150 

1,080 

1,010 

940 

675 

3S4 

342 

•Kl 

1,)*90 

1,120 

940 

880 

790 

406 

334 

7S 

1,S00 

I.ONO 

1,120 

880 

1,0S0 

390 

324 

in 

1,7.50 

l.USO 

1,390 

820 

880 

382 

318 

20 

1,570 

l.WO 

1,7.50 

8X0 

760 

390 

312 

40 

1,480 

1,010 

1,620 

850 

730 

402 

313 

10 

1,,570 

910 

1,440 

760 

700 

402 

315 

7c, 

l,fi<)0 

880 

1,150 

760 

6>0 

402 

309 

7.1 

1,750 

8i*0 

1,310 

760 

600 

406 

300 

70 

1,660 

850 

1,350 

730 

.575 

390 

300 

SO 

1,440 

820 

1,310 

730 

550 

390 

308 

10 

1,270 

790 

1,.570 

940 

550 

402 

300 

7ft 

1,150 

760 

1,660 

820 

525 

390 

324 

70 

1,270 

730 

2,3.S0 

730 

525 

3)16 

297 

1,570 

790 

1,9-10 

700 

525 

386 

294 

1,660 

730 

1,570 

675 

525 

402 

294 

... 

1,570 



1,390 

525 

389 



ve  well  deflnod  Iwlwcon  300  and  8.000  seoond-feot.  Ice 
in  roourd  of  stage  Dec.  16  to  Jan.  11;  discharge  for  thia 
Ipr.  11  and  Sept.  1-5. 

Marmot,  Oreg. ,  for  the  year  ending  Sept.  SO, 
'915. 

,  267  square  miles.) 


n  second-feet. 

Run-off. 

n. 

Mean. 

Per 

square 
mile. 

Depth  In 

inches  on 

dniinoge 

area. 

Total  In 
acre-feet. 

Actnt- 
racy. 

60 
90 
25 
25 
20 
75 
30 

■<o 

75 
25 

82 
94 

897 

1,3-'U 

7I.-I 

i,o.-,o 
l,i:iO 
1,410 

l.-iM 

1,1*^) 
W19 
6<)1 
421 
328 

3.36 
4.94 

2.6S 
3.93 
4.2;) 
5.28 
4.79 
4.42 
3.63 
2. -IS 
1..58 
1.23 

3.87 
5.51 
3.09 
4..'->3 
4.40 
fi.  IW 
.5.34 
5. 10 
4.0.5 
2.S6 
1.82 
1,37 

.5.5,200 
78,600 
44,(KKI 
tH,600 
H2,N00 
HI),  7(10 
76.200 
72, 6(H) 
.57,700 
40,6<X) 
2.5,900 
19,  .500 

A. 
A. 
B. 
it. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
-\. 

m 

915 

3.5-1 

48.03 

684,000 

/" 
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CIXAK  TOKK  07  SAHDT  BlVXa  KZAS  WZLCHZS,  OBXO. 

Location.— In  the  SW.  i  sec.  19,  T.  2  S.,  R.  8  E.,  100  yards  below  Clear  Fork  ranger 
cabin,  about  half  a  mile  above  the  mouth  of  stream  and  about  7  miles  northeaat 
of  Welches,  Clackamas  County. 

Drain AOE  arka. — Not  measured. 

Records  available. — Augiist  15  to  October  15,  1913;  July  18  to  September  18,  1914; 
July  2  to  September  20,  1915,  when  station  was  discontinued. 

Gage. — Vertical  staff  on  left  bank.    Gage  reader,  E.  W.  Schmeer. 

DiscRARQE  MEASUREMENTS. — Made  by  wading. 

Channel  and  control. — Gravel  and  boulders;  practically  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  period  July  2  to  Sep- 
tember 20,  1915,  0.65  foot  July  19  (discharge,  31  second-feet);  minimum  stage 
recorded,  0.20  foot  September  20  (discharge,  6  second-feet). 

1913-1915:  Minimum  stage  recorded,  0.20  foot  September  2  and  4,  1914,  and 
September  20,  1915  (discharge,  6  second-feet).  No  records  during  winter  flood 
periods. 

Winter  flow. — No  records 

Diversions. — None. 

Regulation  . — None. 

Accuracy. — Results  considered  good. 


Diteharge  meaturemenU  of  Clear  Fork  of  Sandy  River  near  Welchet,  Oreg.,  during  the 

year  ending  Sept.  SO,  1915. 

(Made  by  C.  L.  Batcholdor.] 


Date. 


Aog.  15. 
Sept.  8.. 


DU- 
cbatce. 


Stt.-ft. 
11.5 
a.3 


Daily  diacharge,  in  tecond-feel,  of  Clear  Fork  of  Sandy  River  near  Wddte*,  Oreg.,  for  the 
year  ending  Sept.  SO,  1915. 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

S<T)t. 

Day. 

July. 

Ang. 

sn*. 

1 

11 

21 

a 

24 

17 

» 

12 

19 

22 

3 

13 

23 

4 

14 

15. 

1« 

17 

18. 

25 

12 
12 

....... 

24 

24 

( 

8 

25 

8 

«. 

23 

26 

7 

15 

i' 

12 

27 

21 

8. 

2S 

8 

»::::;::::::: 

14 

19 

20 

..'\. 

29 

la 

23 

10 

« 

30 

31 

19 

8 

Non.— Discharge  determined  Irom  a  well-deBnod  rating  curve;  given  only  for  day<  on  which  gage  i 


read. 


LOST  CREEK  KZAB  BRIOHTWOOO,  OBXO. 


Location. — In  the  NE.  J  sec.  25,  T.  2  S.,  R.  7  E.,  about  100  yards  above  mouth,  a 
mile  southeast  of  Truman's  ranch,  and  about  8  miles  east  of  Brig^twood,  Clacka- 
mas County. 

Drainage  area. — 11.2  square  miles  (measured  on  topographic  map). 

Records  available. — September  17,  1913,  to  September  30,  1915. 


Digitized  by 


Google 
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'tred  to  a  vertical  staff  on  left  bank.     Gage 

I  foot  log  or  by  wading, 
ulders;  may  shift  in  floods, 
ago  during  year  from  water-stage  recorder, 
discharge,  208  second-feet);  minimum  stage 
September  25  (discharge,  15  second-feet), 
set  at  10  a.  m.  January  5,  1914  (discharge, 
curred  in  1915. 
unaffected  by  ice. 


t  except  during  extremely  high  water. 

trightu'ood,  Orej.,  during  the  year  ending  Sept. 
1915. 


Date. 


Mar.  31 
Aug.  15 
Sept.    8 


Uade  by- 


Gage 
height. 


Kc'ley  and  Batchcldcr. 

C.  L.  Batchcldcr 

....do 


Fett. 

1.30 

.48 

.42 


Dis- 
charge. 


Ste.-fl. 
98.3 
18.8 
15.3 


h  near  BriglUwood,  Oreg.,/or  the  year  ending 
to,  1915. 


Mar. 

Apr. 

Msj.  1  Jane. 

1 

July. 

Aug. 

Sept. 

179 
1.82 
176 
140 
114 

100 
102 

87 
78 
77 

78 
82 
77 
66 
58 

61 
67 
66 
64 
61 

51 
48 
46 
47 
43 

42 
41 
44 
45 
40 

37 
36 
35 
36 
37 

40 
43 
42 
48 
66 

63 
64 
66 
6'J 
64 

60 
67 
87 
120 
112 

96 
87 
82 
So 

82 

106 
110 
125 
104 

89 
77 

M 
75 
67 
60 

57 

51 
47 
42 
40 
41 

58 
69 

46 
44 

42 
41 
39 
40 
40 

36 
35 
34 
32 
34 

46 
39 
36 
34 
33 

32 
31 
30 
29 
29 

34 
31 
36 
32 
29 

27 
26 
27 
:« 

31 

36 
42 
36 
33 
31 

29 
27 
26 
24 
24 

24 
24 
21 
24 
24 
2) 

21 
22 
21 
20 
20 

19 
19 
IS 
18 
18 

18 
18 
18 
18 
17 

17 
17 
17 
17 
16 

16 
16 
16 
16 
16 

10 
15 
15 
15 
15 
15 

15 
16 
15 
15 
15 

15 
IS 
15 
15 
15 

15 

18 

24 

18 

17 

16 

15 

15 

15 

54 
60 
85 
112 
116 
102 

15 
15 

15 
16 
16 
15 
15 

*o  well  defined  bt-twcen  15  and  \'>0  somnd-feot.    DI^- 
i^ith  records  of  flow  of  Little  Sandy  River,    (-iage  out 
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MorUhhj  discharge  of  Lost  Creek  near  Brightwood,  OTeg.,foT  the  year  ending  Sept.  SO, 

1915. 

I  Drainage  area,  11.2  square  miles.  1 


Month. 


Dlscliargc  in  second-feet. 


Maxlmato. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-ofT. 


Depth  in 

inches  on 

drainage 

area. 


Accu- 
Totalin  'ra^- 
acre-feet. 


October. . .. 
November.. 
December.. 

January 

February... 

March 

April 

Miy 

June 

July 

August 

September.. 


148 
178 
40 
102 


182 
125 
84 
42 
23 
24 


62.4 
76.9 
31.6 
&4.3 
O90.0 
a  100 
78.8 
72.1 
40.5 
29.3 
17.5 
15.9 


5.. '57 
6.87 
2.S2 
4.85 
8.04 
8.93 
7.04 
6.44 
4.15 
2.02 
l.-W 
1.42 


6.42 
7.66 
3.25 
5.59 
8.37 
10.30 
7.86 
7.42 
4.63 
3.02 
1.80 
1.58 


3,840 
4,580 
1,940 
3,340 
5,000 
6,130 
4,690 
4,430 
2,770 
1,800 
1,080 
946 


A. 
A. 
A. 

B. 


A. 
A, 
A, 
A. 
A. 
A. 


The  year. 


56.0 


5.00 


67.90 


40,600 


a  Mean  discharge  estimated  by  comparison  with  record  of  flow  of  Little  Sandy  River;  roughly  approxi- 
mate. 

Binx  Bxnr  ■btteb.  hsab  buli.  bttn,  oaza. 

Location.— In  sec.  25,  T.  1  S.,  R.  5  E.,  \\  miles  above  intake  of  Portland  water- 
supply  pipe  line,  and  5  miles  east  of  Bull  Run,  Clackamas  County. 

Drainage  area. — 102  square  miles. 

Records  available. — August  20,  1907,  to  September  30,  1915;  also  readings  on  a 
gage  installed  by  city  water  department,  January  5,  1895,  to  November  13,  1906. 

Gaoe. — Friez  water-stage  recorder  referred  to  vertical  staff  on  left  bank.  Prior  to 
July  28,  1909,  an  inclined  staff  at  headworks  1^  miles  below  present  gage.  Gage 
readers,  gatemen  at  headworks. 

DiscHAROE  measurements. — Made  from  cable  at  gage  or  by  wading  near  gage. 

Channel  and  control. — Rocks  and  gravel;  shifting  in  extreme  floods. 

Extremes  op  discharge. — ^Maximum  stage,  estimated  by  compstrison  with  readings 
on  staff  gage  at  headworks,  6.80  feet  at  1  p.  m.  November  13  (discharge,  3,400 
second-feet).  Minimum  stage  from  water-stage  recorder,  2.55  feet  September  25 
(discharge,  74  second -feet). 

1895-1915:  Maximum  stage  recorded,  10.6  feet  on  gage  at  headworks  November 
13, 1906  (discharge,  15,400  second-feet) ;  minimum  stage  recorded,  2.54  feet  August 
29  to  September  4,  1914  (discharge,  72  second-feet)  and  2.60  feet  September  3  to  4, 
1910  (discharge,  72  second -feet). 

Winter  plow. — Stage-discharge  relation  unaffected  by  ice. 

Diversions. — None  above  station.  The  two  water-supply  pipes  divert  practically 
all  the  low-water  flow  1}  miles  below  the  station. 

Regulation. — None. 

Accuracy. — Results  excellent  except  for  extremely  high  stages,  for  which  they  are 
somewhat  uncertain. 

Discharge  measurements  of  Bull  Run  River  near  Bull  Run,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Uadeby- 

Gage 
height. 

Dis- 
charge. 

Datfc 

Made  by- 

Oarre 
height. 

Dis- 
charge. 

Oct.     7 

F.  F.  Henshaw 

Feel 

3.67 
2.77 

See.-fl. 
460 
125 

Aug.  31 
31 

C.  L.  Batchelder 

do 

Feet. 
2.62 
2.62 

Sn.-ft. 
BS  g 

Aug.  13 

C.  L.  Batchelder 

M.7 

Digitized  by 


Google 
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m  Ricer  near  Bull  Run,  Oreg.,  for  the  year 
■>t.  SO.,  1915. 


Uar. 

.\pr. 

May. 

June. 

July. 

■Kug. 

Sept. 

a 

644 

1,360 

215 

6.-.5 

285 

215 

91 

) 

567 

1,460 

212 

5,')6 

263 

207 

90 

615 

1,640 

203 

478 

248 

1<6 

88 

817 

1,460 

200 

425 

237 

190 

87 

739 

1,(H0 

194 

3S0 

221 

181 

88 

6.T0 

S17 

191 

346 

2.16 

173 

89 

588 

799 

185 

318 

277 

164 

90 

525 

695 

182 

299 

402 

159 

91 

483 

SS3 

188 

285 

342 

153 

92 

483 

515 

326 

299 

299 

148 

90 

449 

494 

351 

483 

274 

143 

84 

439 

515 

3Jv» 

515 

236 

137 

90 

509 

i.'-.l 

435 

449 

263 

132 

112 

965 

4S3 

515 

,398 

412 

126 

115 

1,110 

435 

4»i 

3.W 

384 

124 

102 

833 

416 

42.5 

3.34 

660 

122 

97 

7S7 

3S9 

530 

322 

865 

120 

92 

787 

367 

793 

307 

660 

118 

87 

«G1 

346 

1,200 

449 

520 

116 

86 

616 

326 

986 

420 

425 

114 

»4 

622 

307 

823 

372 

372 

112 

82 

633 

292 

745 

346 

326 

no 

80 

6.39 

30- 

695 

267 

299 

107 

78 

,W 

2S1 

711 

318 

277 

104 

76 

499 

263 

70O 

330 

256 

101 

74 

439 

237 

1,  l.W 

,509 

2(3 

98 

74 

407 

230 

1,360 

425 

237 

95 

74 

4.S9 

21S 

1,730 

307 

230 

92 

74 

622 

MO 

1,150 

334 

227 

92 

74 

793 

218 

8a^ 

307 

221 

92 

74 

723 

706 

224 

92 

Wefined  rating  curve.  DlscharRe  Kov.  1-6  and  8-13 
is  and  is  somewhat  doubtful  owing  to  uncertainty  as 
•harge  estimated  I>ec.  20-24,  as  float  was  troren  in  well. 
»,  22-27, 29-30,  Sept.  1-3, 4-8, 19-24,  and  25-30;  recorder 


Bull  Run,  Oreg.,  for  the  year  ending  Sept.  30, 
)15. 


102  square  mile.s.] 


aecond-tect. 

Run-ofl. 

. 

Mean. 

Per 
Sfiuiire 
mile. 

Depth  In 

Inches  on 

druiimge 

area. 

Totalln 

acre-toe  t. 

Acctl- 
racy. 

1 
5 

8 
1 

IJ 
7 

2 

7 
1 
2 
1 

m 

903 
366 
781 
719 
632 
578 
610 
388 
337 
133 
88.8 

5.93 
8.85 
3.59 
7.66 
7.05 
6.20 
5.05 
5.98 
3.  SO 
3.30 
1.30 
.85 

fi.86 
9.87 
4.14 
8.83 
7.34 
.7.15 
a  30 
6.89 
4.24 
3.80 
l.-'iO 
.95 

37,300 
53,700 
22,500 
48,000 
39,900 
38,900 
31, .300 
37,500 
23,100 
20,700 
8,180 
6,160 

A. 

V. 
B. 
A. 
A. 

A. 
A. 
•A. 
A. 
A. 
11. 

n. 

4 

510 

5.02 

67.90 

369,000 

Bl  KEAR  MAHHOT,  OREO. 

I.  6  E.,  at  Uail  bridge  at  Little  Sandy  ranger 

,  Clackamas  County. 

BaauTcd  on  topographic  map). 

to  September  30,  191.5. 
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Gage. — Stevens  water-stage  rccorJc  referred  to  vertical  staff  on  loft  bank  just  below 
bridge.    Gage  reader,  Carl  Aschoff . 

Discharge  measurbments. — Made  from  trail  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  boulders;  may  shift  somewhat. 

Extremes  op  discharge. — ^Maximum  stage  during  year  from  water-«tage  recorder, 
2.56  feet  at  2  a.  m.,  November  13  (dischaige,  514  second-feet);  minimum  sta^ 
from  water-stage  recorder,  0.27  foot  September  24  and  25  (discharge,  12  second- 
feet). 

1913-1915:  Maximum  stage  recorded,  3.22  feet,  January  5,  1914  (discharge, 
934  second-feet);  minimum  stage  recorded,  0.21  foot  August  28,  1914  (discharge, 
12  second-feet). 

Winter  flow. — Stage-discharge  relation  never  affected  by  ice. 

Diversions. — None  above  station. 

Regulation  .^-None. 

AccuRACT. — Results  considered  excellent  except  for  periods  during  which  stage  was 
extremely  high  or  recorder  was  not  working  properly. 

DUcharge  meaturemenU  of  Little  Sandy  River  near  Marmot,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Uadaby— 

Oase 
height. 

Dis- 
charge. 

Date. 

Ifade  by- 

Oace 
height 

Dls- 
cbaicsu 

Oct.     7 
Nov.    0 

F.  F.  Henshsw 

P.V.Hodges 

Fett. 
l.(M 
1.60 
.39 
1.S6 
1.93 

148 
M.0 
IS5 
236 

Uar.  30 
Apr.    1 
July     5 

Aug.  13 

BatchaUerand  EeUey. 

do 

Henshaw  and  Batch- 
elder...: 

Feet. 
l.«7 
2.25 

.70 
.44 

878 

Dec.    3 
Jan.   U 

do 

do 

Batcbelderand  Kelley. 

30.4 

Mat.  30 

C.  L.  Batchelder 

2ao 

Daily  diiduirge,  in  second-feet,  of  Little  Sandy  River  near  Marmot,  Oreg.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

35 
250 
210 
180 
140 

100 
61 
53 
51 
73 

88 
63 

58 
53 
48 

48 

60 

200 

350 

280 

170 
82 
76 
70 
64 

58 
52 
46 
40 
40 
55 

80 
200 
400 

300 
200 

144 
154 
124 
95 
66 

180 
240 
418 
270 
188 

143 
126 
109 
94 
89 

90 
94 
80 
70 
62 

60 
59 
58 
56 
54 

53 

52 
51 
49 

47 

44 

42 
40 
40 

38 

36 
33 
33 
32 
32 

36 
27 
28 
29 
29 

28 
28 
28 
29 
29 

94 
81 
170 
121 
170 
166 

228 
180 
141 
117 
103 

104 
114 
389 
216 

173 

156 
135 
204 
350 
294 

194 
148 
135 
130 
119 

106 
94 
83 
73 
65 

64 
68 
55 
53 
51 
76 

216 
161 
175 
146 
175 

175 
150 
133 
128 
114 

96 
82 
76 
66 
62 

64 
117 
135 
106 

92 

88 

90 

96 

302 

219 

166 
154 
148 

122 
109 
105 
175 
154 

131 
113 
101 
89 
96 

89 
89 
113 
194 
194 

183 
172 
161 
ISO 
138 

126 
114 
102 

90 
79 

68 
70 
103 
135 
180 
153 

288 
270 
342 
270 
188 

150 
160 
126 
104 
92 

89 
96 
103 
88 
74 

as 

64 
61 
67 
S3 

48 
46 
64 
51 

48 

42 
40 
37 
38 
39 

38 
40 
40 
36 
32 

31 
30 
29 
37 

80 

90 
90 
107 
130 
100 

90 
143 
213 
336 
231 

175 
160 
135 
143 
135 

237 
257 
354 

231 
166 
133 

143 

114 
94 
81 
71 

63 

67 
52 
53 
62 

152 
175 
128 
104 
88 

78 
82 
74 
148 
117 

94 

82 
76 
72 
74 

106 
83 
66 

60 
S3 

48 
44 

40 
37 
36 

48 
S4 
85 
78 
64 

S6 
52 
51 
104 
86 

121 
188 
126 
98 
78 

65 
47 
SO 
45 
41 

39 
38 
40 
40 
39 
40 

36 
33 
31 

29 

27 

26 
24 
23 
22 
22 

21 
30 
20 
20 
19 

18 
17 
17 
16 
IS 

IS 
IS 

IS 
IS 
IS 

IS 
IS 
14 
14 
14 
14 

14 

2 

14 

3 

13 

4 

IS 

6 

IS 

6 

13 

7 

13 

g 

13 

9 

13 

10 

13 

11 

IS 

12 

15 

13 

23 

14 

IS 

15 

IS 

18 

14 

17 

14 

18 

14 

19 

13 

30 

13 

21 

U 

22 

IS 

23 

12 

24 

13 

25 

13 

2» 

13 

27 

18 

28 

16 

29 

14 

30 

13 

31 

Note.— Dbcharge  determhied  from  rating  curves  as  follows:  Oct.  1  to  Nov.  13,  well  defined;  Nov.  14 
to  Sept.  30,  well  dermed  above  15  second-feet.  Discharge  estimated  from  highest  and  lowest  stages  Indl- 
citedbyreoorderand  by  comparative  study  of  records  oiBuU  Run  River,  as  follows:  Oct  1-6, 11-21,  Oct.  33 
to  Nov.  5,  Nov.  7-10,  21-24,  Nov.  28  to  Dec.  2,  Dec.  4-7.  Discharge  Interpolated  Uar.  16-25,  Aug.  14-301 
Aug.  22  to  Sept.  8,  and  Sept.  18-23. 
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IT  Marmot,  Oreg.,/or  the  year  ending  Sept.  SO, 
915. 

.  17,2  square  miles.] 


a  seoond-fe«t. 

Run-Off. 

a. 

Mean. 

Per 

square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  In 
aci«-(eet. 

Aoci> 
racy. 

10 
>4 
16 
1 
2 
IS 
7 
"9 
2 
16 
4 
2 

101 
143 
55.0 
142 
130 
126 
ine 

131 
90.0 
83.  S 
19.8 
14.0 

8.87 
8.31 
3.20 
8.28 
7.56 
7.33 
6.16 
7.62 
5.23 
3.71 
1.15 
.814 

6.77 
9.27 
3.69 
9.52 
7.87 
8.45 
8.87 
8.78 
5.84 
4.2S 
1.33 
.91 

6,210 
S-.-ilO 
3,380 
8,730 
7,220 
7,750 
6,310 
8,060 
5,360 
3,920 
t,220 
833 

C. 
B. 
B. 
A. 
A. 
A. 
A. 
A. 
\. 
A. 

n. 
n. 

2 

93  2          5.42    1            73.58 

67,  .'00 

:    RIVER    BASIN. 

ITTE  KIVEB  AT  JASPEX,  OBKO. 

;  S.,  R.  2  \V.,  jiist  below  Jaspor  poet  office, 
and  3  miles  below  Fall  Creek. 

»05,  to  February  6,  1912;  July  26,  1913,  to 

d  daily.     Gage  reader,  B.  F.  Sylvester. 

1  new  highway  bridge  a  short  distance  above 

lall  boulders;  shifting. 

tage  recorded,  6.8  feet  at  8  a.  m.  January  14 

mum  stage  recorded,  2.80  feet  September  9 

)  second-feet). 

m  stage  recorded,  16.6  feet  at  9  a.  m.  Novem- 

m  extension  of  rating  curve,  122,000  second- 

I  is  that  of  1915;  a  minimum  of  530  second- 

ia  uncertain. 

on  Waldo  Lake,  but  no  storage  operations 


Willamelte  River  at  Jasper,  Oreg.,  during  the 
Sept.  SO,  1913. 

P.  V.  Hodges.' 


he^V 

Dis- 
charge. 

Fett. 
6.30 

Su.-ft. 
9,820 

2.85 

653 

n 


■i 


f 


\i 


m 
m 


mm 
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Voily  ditcharge,  in  second-fef^i,  of  MiddU  Fork  of  Willamette  River  at  Jasper,  Oreg.,  for 
the  year  ending  Sept.  SO,  1915. 


Day. 


I 
2 
3 
4 
S 

« 
7 
8 
9 
10 

11 
12, 
13 
14 
15 

1« 
17. 
18. 
19. 
20. 

21 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 


Oct. 


8«0 
1,020 
3,170 
1,C80 
1,620 

1,420 
1,240 
1,190 
1,380 
1,300 

1,420 

1,360 
1,300 
1,190 
1,190 

1,080 
1,190 
1,620 
4,260 
4,280 

3,680 
3,170 
2,500 
2,120 
1,960 

1,680 
1,620 
1,550 
1,420 
1,380 
1,420 


Nov. 


1,300 
l.oso 

1,6.S0 
1,5» 
1,420 

1,820 
l,r.w 

1,420 
1,420 

1,300 
1,360 
1,550 
3,170 
2,830 

2,210 
2,040 
1,960 
1,820 
1,680 

Ij.'i.V) 

1,  rM 

1,480 
1,420 
1,380 

1,300 
1,300 
1,300 
1,820 
1,960 


Dec. 


1,680 

1,S20 
2,500 
2,120 
1,820 

1,750 
1,7.10 
1,680 
1,B.S0 
1,550 

1,5.W 
1,420 

1,420 

i,:ino 

1,240 

1,190 
1,190 
1,140 
1,190 
1,190 

1,080 
1,080 
1,080 
1,080 
1,080 

1,140 
1,480 
1,420 
1,620 
1,550 
1,550 


Jan. 


1,620 
2,210 
1,960 
2,210 
2,120 

1,960 
2,040 
3,680 
4,920 
3,680 

3,170 
2,820 

l,9fi0 
12,f)(IO 
10,400 

6,060 
4,200 
3,680 
3,880 
3,680 

S,680 
3,170 
2,710 
2,  .500 
2,300 

2,120 
1,960 
1,960 
2,040 
2,0)0 
2,120 


Feb. 


3,420 

9,300 
9,.'!n0 
8,.'!00 
6,480 

5,660 
4,920 
4,260 
3,  (ISO 
3,420 
3,170 
2,710 
2,  .500 
2,, -WO 
2,120 

2,040 
2,040 
2,500 
2,710 
2,600 

2,710 
2,500 
2,600 
2,820 
3,170 
2,930 
2,820 
3,420 


Mar. 


3,420 

3,170 
2,R20 
2,930 
3,680 

3,420 
2,930 
2,710 

2,  .100 
2,400 

2,210 
2,120 
2,210 
1,960 
2,120 

2,220 
2,040 

3,  .MO 
2,120 
1,960 

2,710 
2,930 
3,170 
3,420 
3,170 

2,820 
2,500 
2,300 
2,  ,100 
2,500 
2,600 


Apr. 


2,500 

2,600 
3,170 
3,6,S0 
3,420 

1,960 
2,9,30 
2,  .100 
2,500 
2,300 

2,300 
2,500 
2,120 
3,170 
2,820 

2,600 
2,  .100 
2,600 
2,710 
2,710 

2,710 
2,500 
2,120 
2,040 
1,890 

1,820 
1,.820 
1,820 
1,820 
1,960 


Uay.    June. 


1,890 
1,820 
1,820 
1,750 
1,680 

1,620 
1,550 
1,550 
1,680 
1,960 

2,600 
2,  .100 
2,930 
4,280 
4,920 

3,680 
3,420 
5,860 
8,300 
6,480 

5,660 
8,480 
5,660 
6,480 
6,480 

6,480 
6,480 
8,900 
6,480 
6,280 
4,260 


3,680 

3,680 

170 

710 

500 


July. 


300 

190 
190 
190 
080 

080 
550 
360 
620 
480 

300 
190 

190 
190 
190 

080 
190 
080 

nso 

020 

970 
970 
WO 
970 
920 

860 
880 
880 
860 
920 
970 


Aug. 


860 
8«0 
860 


810 
760 
7W 
760 
760 

7M 
760 

760 
760 
760 

760 
760 
760 
720 
720 


680 


680 
645 
645 


Sept. 


04S 
A80 
080 
MS 
«IO 

SIO 
M5 
610 

eio 
eio 

«io 
sio 

680 
780 
720 

880 
680 
845 
810 
610 

810 
810 
610 
845 
845 

610 
645 
7» 
845 
610 


Note. — Discharge  determined  from  a  well-dcdnod  rating  curve. 

Monthly  discharge  of  Middle  Fork  of  Willamelle  River  at  Jasper,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 

[Drainage  area,  1,450  square  miles.] 


Month. 


Discharge  in  seoond-feot. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Runoff. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September . . . . 

The  year 


4,260 

3,170 

2,500 

12,600 

9,300 

3,6S0 

3,680 

8,300 

3,680 

1,620 

860 

760 


860 

1,300 

1,080 

1,620 

2,040 

1,960 

1,820 

1,5.10 

1,300 

880 

645 

610 


1,820 
1,690 
1,460 
3,400 
3,800 
2,680 
2,470 
4,150 
1,970 
1,120 
745 
643 


1.26 
1.17 
1.01 
2.34 
2.62 
1.85 
1.70 
2.86 
1.36 
.772 
.514 
.443 


1.45 

1.30 

1.16 

Z70 

2.73 

Z13 

1.90 

3.30 

1.52 

.89 

.59 

.49 


112,000 
101,000 
89,800 
209,000 
211,000 
165,000 
147,000 
255,000 
117,000 
68,900 
45,800 
38,300 


12,600 


2,150 


1.48 


20.16 


1,560,000 


WILLAHZTTZ  BIVZB  AT  ALBAITT,  OKEO. 

LocATioK.— In  the  SW.  J  sec.  6,  T.  11  S.,  R.  3  W.,  at  the  end  of  Broadalbin  Street, 
Albany,  Linn  County,  about  half  a  mile  above  the  Southern  Pacific  Railroad 
bridge  (formerly  Corvallis  &  Eastern)  just  below  the  mouth  of  Calapooya  Creek, 
and  7  miles  above  Santiam  River. 

Dbainaoe  area. — 1,860  square  miles. 

BxcoBoa  ATAn.ABi.K.^November  24, 1878,  to  April  30, 1883,  and  Jannaxy  21,  IXn^ 
tm  September  30, 1916;  some  fragmentary  recorda  1883  V?  1.888, 
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ght  bank. 

Southern  Pacific  bridge. 

gravel;  control  practically  permanent. 
?in8  to  flow  through  a  slough  several  hun- 
el. 

;e  recorded  during  year,  13.9  feet  at  8  a.  m. 
-feet);  minimum  stage  recorded,  0.5  foot 
:ond-feet). 

stage  recorded,  .32.8  feet  Januarj-  14,  1881 
mum  stage  recorded,  0.2  foot  September 
?et),  but  tliis  is sonievrhat  uncertain ;  lowest 
foot  October.  30  to  November  10, 1895  (dis- 
3t  August  26  to  September  25,  1905,  and 
2,400  second-feet).    The  maximum  stage 

18(U  (discharge,  302,000  second-feet). 
lias  diverted  water  from  South  Santiam 
ito  Willamette  River  aljove  the  gage  and 
The  following  measurements  have  been 
•11,  at  Albany,  210  second  feet;  September 
Albany,  242  second-feet;  July  15,  1913,  at 
renting  run-off  per  square  mile  and  depth 
ipers  312, 332, 362, 370,  and  394,  are  in  error. 

led  by  United  States  Weather  Bureau. 

B  made  by  P.  V.  Hodges: 

.58  foot;  discharge,  2,640  second-feet. 

River  at  Albany,  Oreg.,/or  the  year  ending 
,  1915. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

13,500 

10,300 

5,730 

13,800 

4,810 

3,530 

2,580 

12,900    10,000 

6,690 

12,300 

i,iSt) 

3,5,30 

2,580 

12,300   11,200 

6,450 

11,800 

4,580 

3,530 

2,580 

11,500   12,afl0 

6,450 

10,900 

4, .360 

3,530 

2,580 

12,000   13,200 

6,210 

10,000 

4,360 

3,530 

2,400 

12,600   12,300 

6,210 

9,220 

4,360 

3,530 

2,400 

12.000   11,500 

5,970 

8,430 

4,360 

3,330 

2,400 

li;200  111, 200 

5,730 

7,920 

5,040 

3,330 

2,400 

10,600  110,600 

5,730 

7,670 

5,040 

3,140 

2,400 

10,000   10,000 

5,970 

7,420 

5,500 

3,140 

2,400 

9,490 

9,490 

6,930 

7,170 

5,270 

3,140 

2,400 

9.220 

9,220 

8,950 

7,420 

5,040 

2)950 

2,400 

8,950 

9,220 

8,950 

8,430 

4,580 

2,950 

2,400 

9,490 

8,950 

9,490 

7,920 

4,360 

2,950 
2,950 

2,400 

11,200   10,300  '11,500 

7,420 

4,360 

2,760 

11,800     9,780 

13,800 

7,170 

4,360 

2,950 

2,950 

12,000 

9,220 

12,300 

6,690 

4,150 

2,960 

2,760 

11,500 

9,220 

11,500 

6,450 

4,150 

2,960 

2,760 

12,000 

8,950 

14,700 

6,210 

4,150 

2,950 

2,580 

11,500 

8,950 

20,400 

6,210 

4,150 

2,950 

2,580 

10,600 

8,690 

18,400 

6,210 

3,940 

2,950 

2,580 

10.300 

8,690 

16,900 

5,970 

3,940 

2,950 

2,580 

10,000 

8,170 

16,500 

5,  .600 

3,940 

2,950 

2,580 

10,  m.) 

7,920 

15,900 

5,500 

3,730 

2,760 

2,580 

10,600 

7,420 

16,200 

5,270 

3,730 

2,760 

2,580 

10,300 

7,170 

16,500 

5,270 

3,730 

2,760 

2,580 

9,490 

6,930 

16,600 

5,500 

3,5.30 

2,760 

2,580 

8,9.t0 

6.930 

17,500 

5,500 

3,530 

2,790 

2,580 

8,690 

6,690 

18,700 

»,270 

3,530 

2,760 

2,580 

9,490 

6,450 

17,800 

6,040 

3,830 

2,760 

2,580 

9,780 

15,900 

3,530 

2,760 

Biting  curve. 
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Monthly  disehaTge  of  Willainette  River  at  Albany,  Oreg.,/'»-  the  year  ending  Sept.  SO,  J915. 
[Crainago  area,  4,860  square  miles.] 


Disill 

iri;o  in  second-feet. 

Run-off 
(total  In 
acro-Ioet). 

AOCTl- 

Maximum. 

Minimum. 

Mean 

ncj. 

October 

18,700 
13,200 
15,300 
48,000 
27,800 
13,500 
13,200 
20,400 
13,800 
5,500 
3,530 
2,930 

3,730 
5,730 
6,040 
8,950 
9,490 
8,690 
6,450 
5,730 
5,040 
3,530 
2,760 
2,400 

6,970 

7,520 

9,630 

16,900 

14,800 

10,800 

9,370 

11,800 

7,520 

4,270 

3,060 

2,550 

429,000 
447,000 
592,000 
1,040,000 
822,000 
664,000 
558,000 
728,000 
447,000 
263,000 
188,000 
152,000 

A. 

A. 

December 

A. 

A. 

A. 

March 

A. 

April 

A. 

May 

A. 

A. 

July 

A. 

A. 

September .... 

A. 

4S,000 

2,400 

8,740 

6,330,000 

WILLAHETTZ  BIVZB  AT  SALEM,  OBEO. 

Location.— In  the  NW.  }  sec.  27,  T.  7  S.,  R.  3  W.,  at  the  foot  of  TradeStreet,  Salem, 
Marion  County,  about  a  mile  above  mouth  of  Mill  Creek. 

Drainaoe  area. — Not  measured. 

Records  available. — January  1,  1892,  to  September  30,  1915.  Records  contin- 
uous through  the  summer  low-water  periods  since  1904  only.  Discharge  recoida 
have  been  computed  only  (or  period  banning  October  1,  1909. 

Gage. — Vertical  staff  in  four  sections  on  Oregon  Washington  Railroad  &  Navigation 
Co.  dock  on  right  bank  of  a  slough,  near  its  mouth. 

Discharge  measurements. — Made  from  Southern  Pacific  bridge  about  one-half 
mile  below  gage.  From  1910  to  1912,  from  highway  bridge  a  short  distance  above 
the  railroad  bridge.    Conditions  favorable  except  lEor  low  velocities  at  low  atagee. 

Channel  and  control. — Channel  deep  at  bridge;  overflows  at  high  stages  over 
left  bank.    Control  of  gravel  and  sand ;  somewhat  shifting  during  floods. 

Extremes  of  stage. — ^The  maximum  stages  recorded  each  year,  1895  to  1915,  are 
shown  in  the  following  table: 

Maximum  recorded  stages  of  Willamette  River  at  Salem,  Oreg. 


Year  ending  Sept.  30— 


ises. 

1806. 
1897. 
1898. 
1898. 
1900. 
1901. 
1902. 
1903. 
1904. 

1905. 

1906. 
1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. . 
1914.. 
1915.. 


Day. 

Hour. 

Stage. 

Jan.   14 
Jan.   23 
Feb.  17 
Dec.  15 
Mar.    3 
Jan.    16 
Jan.   15 
Feb.  12 
Jan.   27 
Feb.  18 
pec.  31 
Van.     1 
Feb.  26 
Feb.    6 
Dec.    7 
Jan.   22 
Nov.  25 
Jan.   20 
Jan.   1.^ 
Mar.  31 
Jan.   25 
Jan.    16 

8  a.m.                  .    .. 

Fttt. 
30.4 
21.3 

17. « 
17.7 
20.4 
21.  S 

aao 

It.  2 
38.0 
19.  S 

1&.3 

11.2 
31.1 
2«.7 
32.0 
30.  S 
19.5 
34.  S 
19.8 
16.3 
13.2 

8  a.  m 

8  a.  m..  . 

8a.  m 

8  a.  m 

8a.  m 

8a.  m 

8  a.  m 

Ua.m 

r 
8  a.  m 

6p.  m 

6  p.  m 

8a.  m 

8a.  m 

8a.  m 

Diadaqfc 


1U,0W 


Minimum  stage  recorded  during  period  October  1, 1909,  to  September  30, 1915, 
- 1 .46  feet  September  8, 1915  (discharge,  3,310  second-feet). 

Maximum  stage  ever  known,  about  39  feet  December  4,  1861  (dischaige,  esti- 
mated  from  an  extension  of  rating  curve  as  500,000  second-feet).  The  flood  of 
January  16,  1881,  reached  a  stage  of  36.3  f^et  (discharge,  428,000  second-feet), 
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1  Santiam  River  near  Stayton  into  Mill 
a  diverted  into  a  power  canal  which  dis- 
flow  paat  the  gage  may  be  more  or  lea 
at  too  slight  to  be  appreciable. 

for  October,  1909,  uncertain,  as  channel 
vember. 
nited  Statee  Weather  Bureau. 

at  Salem,  Oreg.,  during  the  yean  endina 
)  to  1915.  »  »  •» 


17,100 
3,320 


56,  hove  boon  corrected,  by  use  of  a  coeffldent  of 
Etn  in  vertical. 

p.  65S,  was  evidently  on  United  States  Eneineer 
nugage.  ^^ 

tiver  at  Salem,  Oreg., /or  the  years  endirui 
I  to  1915.  " 


lar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

,000 

18,200 

15,700 

9,500 

6,200 

4,240 

3,910 

,(JU) 

17,700 

15,200 

9,500 

6,20C 

4,240 

3,910 

),(««) 

21,200 

14,700 

9,120 

6,200 

4,240 

3,910 

,UUI 

22,800 

1.1,700 

8,740 

5,940 

4,240 

3,910 

,uuo 

21,700 

18,200 

8,380 

5,700 

4,240 

3,910 

,000 

21,700 

18,200 

8,020 

5,700 

4,070 

3,910 

.UK) 

21,700 

17,200 

8,020 

5,700 

4,070 

3,750 

,fi(ltl 

22,200 

16,200 

8,02(1 

5,460 

4,070 

3,750 

,UUI 

24, «» 

16,200 

7,680 

5,460 

4,070 

3,750 

,40U 

23,400 

15,700 

7,360 

5,460 

4,070 

3,750 

,600 

24,600 

19,700 

7,360 

5,220 

4,070 

3,7.W 

,-M 

25,200 

2.1.200 

8,020 

5,220 

4,070 

3,750 

,.TlJO 

24,000 

22.800 

8,740 

5,220 

4,070 

3,750 

.DUO 

23,400 

■2tt,  700 

8,020 

5,220 

4,070 

3,750 

,900 

22,200 

18,200 

7,680 

5,220 

4,070 

3,750 

,200 

20,200 

16,700 

7,360 

4,800 

4,070 

3,750 

,IIJU 

19,700 

15.700 

7,04C 

4,800 

3,910 

3,750 

,000 

19,2(X) 

14,700 

7,360 

4,800 

3,910 

3,910 

,400 

19, 700 

13,700 

7,380 

4,800 

3,910 

3,910 

,/OU 

20,700 

13,200 

7,040 

4,800 

3,910 

3,910 

,800 

21,200 

12,300 

7,360 

4,800 

3,910 

3,910 

,WIO 

20,700 

11,900 

7,360 

4,800 

3,910 

4,420 

,l»)0 

19,700 

11,900 

8,020 

4,800 

3,910 

4,420 

,;oo 

19,700 

11,. ^X) 

8,020 

4,610 

3,910 

4,240 

,aJo 

20,200 

11,500 

7,680 

4,610 

3,910 

4,240 

,600 

20,700 

11,500 

7,360 

4,810 

3,910 

4,070 

,:iiio 

19,  70(i 

11,.')00 

6,740 

4,610 

3,910 

3,910 

,400 

l>i,20C 

11,100 

6,740 

4,420 

3,910 

3,750 

,voo 

16,70(; 

10, 700 

6,460 

4,420 

3,910 

3,750 

,axi 

15,700 

10,300 

6,460 

4,420 

3,910 

3,750 

.■m 

9,900 

* 

4,420 

3,910 

\\\ 


SVJUYKCB,  ■^^Ter  supply,  1915,  PART  XII — C. 


Daily  diichargt,  in  ucond-fctt,  of  Willamette  River  at  Salem,  Oreg.,/or  the  years  ending 
St-pl.  SO,  1910  to  i975— Continued.    , 


Day. 


Oct. 

Nov. 

3,750 

4,240 

3,750 

4, 240 

4,240 

4,070 

6,740 

4,070 

11,100 

4,070 

11,900 

4,420 

9,500 

4,.SO0 

7,.'?60 

14,20(1 

6,20(1 

2S,  21)0 

5,700 

33,000 

5,480 

30,300 

5,22C 

38,  .500 

5,220 

27,01X1 

5,(»K1 

21),  711C 

5,220 

16,700 

5,220 

14,200 

4,SO0 

12,70C 

4,)™ 

11, .W 

6,740 

12, 700 

6,200 

13,700 

5,700 

24,000 

6,220 

4.S,nfl0 

4,sno 

m,  ma 

4,W10 

T2,'.*n 

4,610 

6.5,600 

4,610 

44,000 

4,420 

,32,  im 

4,420 

33,(K)0 

4,240 

fvl,ono 

4,240 

102,000 

4,240 

6,460 

4,420 

6,2(X1 

4,420 

6,740 

4,420 

8,380 

4,420 

9,120 

4,240 

9,120 

4,240 

8,020 

7,010 

7,36C 

16,700 

6,740 

26,400 

6,200 

31,200 

6,740 

25,800 

7,  OK 

19,700 

6,740 

16,700 

6,74C 

20,700 

6,740 

56,000 

7,3flO 

78.300 

7,04C 

K2,snc 

6,4«: 

84,61)0 

6,200 

71,200 

«,M0 

56,000 

6,700 

43,200 

6,460 

36,500 

6,22C 

31,200 

6,22C 

27,000 

5,000 

22,800 

8,000 

21,200 

4,800 

24,  (Km 

4,800 

22,200 

4,610 

19,700 

4,610 

18,700 

4.61Q 

Dec. 


Jan. 


Fob. 


Har. 


Apr. 


May. 


June. 

July. 

Aug. 

19,200 

10,700 

4,800 

20,200 

1.10,700 

4,800 

20,2110 

%,3fl0 

4,800 

19,200 

9,  .500 

4,800 

17,700 

8,740 

4,800 

16,700 

8,380 

4,800 

15,  700 

8,020 

4,800 

15,200 

8,020 

4,610 

14,700 

7,6'W 

4,610 

14,700 

7,360 

4,420 

14,200 

7,0)0 

4,240 

14,700 

6,740 

4,240 

1.5,200 

6,740 

4,240 

1.5. 200 

0,460 

4,070 

14,700 

6,460 

4,070 

14,200 

6,200 

4,070 

13,200 

6,20C 

4,070 

12,300 

5,940 

4,070 

11,!)()0 

5,700 

4,070 

11,100 

8,700 

4,070 

10,700 

6,46(1 

3,910 

10,300 

5,460 

3,910 

9,000 

5, 2^20 

3,910 

tt,  .500 

5,220 

3,DK 

9,120 

5,220 

3,780 

9,120 

5,000 

.3,750 

9,120 

4,80(1 

3,750 

10,.'!00 

4,800 

3,750 

10, 700 

4,800 

3,7.50 

10,300 

4,800 

3,750 

4,800 

3,750 

31,900 

14,100 

5,700 

2fi,,V1(l 

1.5,  IOC 

5,70( 

24,400 

14,60C 

S,70( 

22,600 

14,60C 

6,700 

20,800 

14,100 

5,240 

19,600 

13,100 

5,240 

lO.OiOO 

12, IOC 

6,240 

lIl.tKXl 

11,600 

5,240 

19,000 

11,200 

6,240 

17,800 

10,400 

6,460 

16,100 

10,000 

5,460 

1.5,100 

9,620 

5,020 

1;5, 100 

9,260 

5,020 

19,(K)0 

8,900 

4,800 

29,200 

8,560 

4,800 

28,000 

8,220 

5,020 

23,800 

8,220 

8,560 

20,,'«1 

7,900 

10,400 

18,400 

7,600 

8,900 

17,200 

7,300 

7,600 

17,800 

7,020 

6,740 

23,800 

7,020 

5,940 

2,3, 200 

7,020 

6,70C 

20,200 

7,02C 

6,460 

19,000 

7,020 

6,460 

17,800 

6,740 

5,240 

16,(JO0 

6,740 

5,02C 

17,200 

6,  740 

6,020 

16,600 

6,460 

5,oac 

15,100 

6,200 

6,020 

5,»W 

5,240 

1810-11. 

1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

W 

17 

18 

19 

20 

ai 

22 

23 

24 

26 

28 

27 

28 

29 

30 

81 

1911-12. 

1 

2 

8 

4 

b 

e 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

SO 

81 


115,000 
95,000 
70, 400 
87, 30(1 
95,000 

82,800 
62,400 
52,000 
30,41)0 
52,800 

46,400 
38,600 
33,700 
30,000 
26,400 

2),00o'  19,700 


27,000 
26,400 
2),IX)0 
22,800 
21,200 

20,700 
20,200 
19,700 
19, 7I» 
24,000 

27,600 
32,400 
28,200 
24,0(10 
22,200 


24,000 
31,2(10 
31,  MX) 
27,600 

2.5,200 
22,. 800 
21,200 
2(1,700 
25,200 

25,200 
24,000 
23,  lOO 
22,800 
22,200 
25,800 


17,200 
15,700 
14,700 
14,200 
13,700 

14,700 
20,200 
20,200 
18,700 
18,200 

18,200 
17,700 
17,200 
16,700 
15,700 

17,700 
21,200 
21,700 
19,700 
21,700 

24,600 
22,S(») 
21,700 
27,600 
28,200 

25,800 
2t,(X» 
3(1,6110 
34,400 
30,600 
28,800 


19,700 
59,200 
1.38, 000 
15.5,000 

135,000 

89, 1(X) 
59,200 
44,  (XX) 
37,900 

37,200 
35,800 
a3,700 
31,800 
30,000 
31,200 


30,000 
27,600 
23,41)0 
21,  700 
20,700 

26,400 
54,400 
97,000 
102,000 
104,000 


97,000  56, 

88.2(X1  6(1, 

144,000,  55, 

199,000|  49, 

214,0001  4- 

168,000:  58, 
124,000  91 
81,600106: 
66,400114 
55,200113; 


48,800 
44,000 
39, 200 
36,800 
42,400 

67,200 
74,700 
73, 800 
72,000 
68,000 
64,800l I  20,2001 


15,200 
14,700 
13, 700 
13,2(X) 
13,700 

15, 700 
17,200 
IS,  700 
19, 70(1 
20,200 

19,700 
19,700 
20,200 
19,200 
19,200 

20,700 
21,700 
21,71X) 
21,2)«) 
21,200 

22,800 
23,400 
•a.  4IX) 
2.5,2(10 
26,41X) 

25,800 
22,800 
20,700 
18,  7110 
18,200 
19,700 


22,800 
24,0(X) 
23,4(X) 
21,700 
20,70(1 

18,700 

17,200 
16.200 
15,700 
13,700 

18,200 
20,200 
20,200 
19,  70(1 
18,700 

18,200 
19,200 
19,  7I«) 
20,200 
21,200 

20,200 

19. 70O 
20,21*) 
1(1,  7IX) 
20,200 

21,200 
20,700 
19,700 
17,7(10 
16,700 


39,200  19,000 
31,70(1  18,400 


31,200 
28,000 
25,600 

24,400 
2.5,  (XX) 
2.5. 600 
25,000 
24,000 

22,600 
20,800 
19,000 
17,800 
17,200 


3fi,S00 
36,.S(X) 
33,400 
32,600 

29,200 
25,000 
23,200 
22,000 
21,400 


600  20,800 
000  20,200 
800  19,600 
8001  19,600 
20,800 


18,400 
19,000 
18,400 

17,800 
16,600 
16.600 
16,600 
19,600 

20,200 
19,  («X) 
19,000 
19,0(X) 
18,400 

16,600 
15,0)00 
15, 1(X) 
15,600 
16,100 

15,600 
15,100 
15, 100 
14,600 
16,100 

IS,  400 
19,  (XX) 
17,800 
17,  WX) 
19,600 


15, 700 
15,700 
16,7(X) 
18,700 
20,700 

22,200 
21,7(X) 
20,  700 
20,20(1 
20,700 

20,700 
20,200 
2(1, 2(X) 
22,200 
21,700 

20,700 

20,200 
22,. VOX) 
4I,6(X) 
52,000 

44,000 
36,  .5(X) 
31.800 
2S,  .MX) 
26,41X) 

23,400 
21,700 
20, 2(X) 
19, 2(X) 
18,700 
18,700 


25,600 
36, 1(X) 
45,IXK) 
40,  ."((X) 
33,300 

31,200 

29, 200 
28,  (XX) 
27,400 
28,000 

26,800 
24,4(X) 
23,2(X) 
23,200 
24,400 

24,400 
22,600; 
20,.S(X) 
19,6(X) 
19,600 

20,800 
22,000 
19,  CM) 
18,400 
17,200 

10,100 
19,600 
24,.|(X) 
26,200 
32,600 
37,600 
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e  River  at  SaU-m,  Oreg.Jor  the  yeart  mding 
1915 — Continued. 


Mar. 


Apr. 


15,100151,000 
U,  100,14.%  100 
13,100112,000 


1X,400 
20,800 

22,000 
22,610 
23,200 
25,000 
29,600 

26,200 
2.1,600 
23,800 
22,000 
20,800 

19,000 
10,000 
20,200 

r),&io 

29,200 

2S,00O 
25,600 
24,400 
23,800 
22,600 

20,800 
19,fion 

19,000 
Zl, ««) 
8S,200 
35,000 


75,6110 
68,000 

77,400 
76,500 
66,400 
57,600 
49,— 


ICay. 


22,800 
21,200 
20,200 
19,700 
18,700 

18,700 
20,7110 
24,600 

—  — I 


June. 


July. 


22,800 
24,000 
25,200 
25,200 
23,400 

21,700 
19,700 
19,200 


27,000:  19,200 
28,800   18,700 


23,400 
24,000 
22,800 
21,700 
25,200 

25,200 
23,800 
20,700 
18,700 
17,700 


Au(. 


Sept. 


44,000^  30,000  17,700  16,700 

44,0001  3.>,  400   16,700  15,200 

43,200  30,0001  15,700  14,200 

42,400  28,200!  l.-,,700  13,700 

37,900^  25,800   18,200  12,700 


77,400 
84,600 
77,400 
66,400 
66,400 

70,400 
■0,  1(10 

w,  2ii;i 

54,4n'l 
17,300 

11,700 
17.  .'lOO 
M.70(l 
12,  SIX) 

11,000 

S,200 

»,anu 

«,8fl0 
!5,  600 
15,000 

3,  sno 
a,  lioo 

1,400 
O..SUO 
0,300 

9,300 
8,300 
8,300 

s,:«)0 

B,  .«00 
2, 800* 


3.5,100 
31,000 
30,600 
31,800 
31,800 

30,000 
31,200 
30,600 
28,200 
25,800 

25,800 
27,600 
27,1100 
25,S00 
24,000 


25,600 
2.1,000 
23,800 
24,400 
26,800 

28,000 
2.5,  «X) 
23,20) 
22,600 
24,400 

31,000 
34.IXX) 
32,200 
33,400 
35,400 

52,000 
57,t»X) 
48,  MOO 
39, 600 
35,400 

32,800 
29,200 
2«,S(X) 
25,000 
23,200 

22,000 
20,S0O 
20,300 
19,800 
18,800 


25,800 
27,600 
2S,S00 

3.;,  100 

35,100 

31,200 
2S,S0O 
27,60(1 
28,200 
28,800 

28,200 
27,600 
28,200 
27,000 
25,200 
22,800 


17,800 
16,800 
16,800 
16,800 
16,300 

15,300 
14,800 
14,800 
l.i,:iOO 
16,300 

15,800 

14,800 

u,3trn 

14,300 
14,300 

14,300 
14,300 
13,000 
12,600 
12,200 

11,800 
11,400 
11,800 
12,600 
13,000 

n,  400 

13.400 
13,000 
13,000 
12,200 
11,400 


15,700 
1 1,  700 
13,700 
13,700 
15,200 

16,700 
17,200 
Z^SOO 
33,700 
31,200 

3,5,800 
32,400 
27,600 
2S,8a) 
26,400 


000 
600 
600 
20O 
200 

200 
4(«) 
300 
,300 
300 


800 
800 
000 
600 
800 

000 
600 
820 
440 
080 

740 
400 
080 
080 
440 

600 
440 
740 
080 

780 


11,900 
11,500 
11,100 
10,700 
10,300 

0,900 
9,500 
9,  .WO 
9,120 
9,120 

8,740 
8,740 
8,  .380 
8,020 
7,680 
7,360 


7,480 
7,200 
6,920 
6,920 
6,660 

6,400 
6,160 
6,160 
5,920 
5,920 

5,920 
5,920 
5,700 
5,700 
5,480 

5,480 
5,280 
5,280 
5,080 
4,880 

4,880 

4,880 
4,880 
4,880 
4,880 

4,700 
4,. 520 
4,360 
4,360 
4,  .360 
4,360 


7,380 
7,360 
7,040 
7,040 
6,740 

8,400 
6,200 
6,200 
6,940 
5,940 

5,940 
5,940 
5,940 
5,940 
5,940 

5,940 
5,700 
8,700 
5,700 
5,700 

5,460 
5,460 
5,220 
5,220 
5,220 

5,000 
5,000 
4,800 
4,800 
4,800 
4,800 


4,800 
4,800 
5,460 
6,740 
13,700 

11,900 
8,740 
7,360 
6,460 
6,200 

5,940 
5,700 
5,460 
5,220 
5,000 

4,800 
4,800 
4,800 
4,420 
4,420 

4,240 
4,240 
4,240 
4,240 
4,240 

4,240 
4,240 
4,240 
4,240 
4,420 


4,360 
4,3I» 
4,210 
4,210 
4,060 

4,060 
4,0I» 
3,920 
3,920 
3,920 

3,920 

3,780 
3,780 
3,780 
3,780 

3,780 
3,640 
3,  MO 
3,6-10 
3,610 

3,640 
3,640 
3,640 
3.640 
3,640 

3,640 
3, 640 
3,510 
3,510 
3,510 
3,510 


3,510 
3,510 
3,510 
3,510 
3,510 

3,510 
3,510 
3,780 
4,210 
4,700 

4,360 
4,210 
4,060 
4.060 
4,080 

8,400 
11,800 
15,  aX) 
14,300 
19,300 

17,800 
13,800 
11,000 
8,740 
7,480 

6,920 
6,400 
6,400 
6,400 
5,920 


11^ 


STTRFXCU  ■^'^TeB  supply,  1915,  PART  xn — 0. 


Daily  discharge,  in  teeond-feil^  of  WillametU  River  at  Salem,  Oreg.,for  the  year  endinff 
Sept.  SO,  1910  to  JS/5— Continued. 


Day. 


1914-15. 

1 

2 

3...* 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


Oct. 


.5,700 
5,700 
7,7S0 
13, 400 
13,800 

11,000 
9,440 
8,400 
7,480 
7,480 

7,480 
9,080 
9,440 
9,080 
8,400 

7,4S0 
7,  ISO 
8,740 
H,.SIK) 
34,000 

41,700 
31,000 
23,800 
19,300 
15,800 

14,300 
12,2(M 
11,000 
10,200 
9,440 
9,080 


Nov. 


10,600 
11,400 
15, 300 

IS,  TOO 
16,800 

15,800 
17,300 
15,800 
14,300 
12,600 

11,800 
11,000 
13,  S(«) 
29,200 
31,000 

27,400 
23, M) 
20,3410 
17,8(») 
16,800 

15,800 
13,.'«) 
13, 400 
12,600 
11,800 

11,400 
10,000 
10, 200 
14,800 
21,400 


Dec. 


25,000 
23,800 
24,400 
2ti,  SOO 
25,000 

22,000 
20,300 
19.300 
25, 000 
26,200 
23,200 
20,300 
19, 3(X) 
15,800 
14,300 

13,000 

11,800 
11,000 
10,200 
9,820 

9,440 

9,0.S0 
8,400 
7. 780 
7,480 

6, 660 
IS,  .SOO 
19,  SOO 
21,400 
20,.3(J0 
19,800 


Jan. 


19,300 
20,200 
26,800 
2.1, 000 
23,200 

23, SOO 
22,  «I0 
i'l.OOO 
41.0(« 
44,500 

38,900 
37,  rM 
37,  .^>00 
51,200 
85,500 

92,000 
6.S,  .SOO 
50, 400 
40,3110 
36, 100 

32,800 
30,400 
26, 800 
2:i,S00 
21,400 

19,300 
18,300 
17,  .300 
16,300 
15,800 
15,800 


Feb. 


Uar. 


19,300 
40,300 
.50,400 
51 .  2IX) 
52,000 
46.600 
40,  3(K) 
35, 400 
32,200 
28,600 

26,800 
2:i,SO0 
22,<XXI 
20, 3(X1 
18,800 

17,  .300 
16,800 
17,.3IX) 
19,;UX) 
20,300 

20,300 

20,.sno 
20,  .sno 

22, 600 
25,000 

26,800 
2.1, 0(X) 
24,400 


25,000 
24,400 

22, «» 
20.  soil 
22,000 

23.200 

22,  a«i 
20,300 
1K,SI» 
17,800 

17,300 
16,300 
1.5,800 
16,  SOO 
20,800 

24, 400 

23,  SOO 
22,600 
23,200 
21,400 

19,300 
18,800 
19,300 
19,800 
19,300 

18,300 
16,81X1 
1.5,300 
14,80O: 
16,800 
18,800: 


Apr. 


May. 


19,300 
20,  .300 
22.  (m 
26.200 
26,800 

24,400 
22,  (XX) 
20,  SOO 
19,800 
18,300 

16,800 
16. 3IX) 
16..3riO 
18, 3(X) 
18,31X1 

17,300 
I6,.i(X) 
15,300 
15,3IX) 
14,300 

14,300 
13, 8(X) 
13,000 
12,600 
11,800 

11.4a) 
10,600 

10,  ax) 

10,200 
9,820 


10,200 
10,2(X) 
9,440 
9,440 
9,080 

9,080 
8, 7-10 
8,400 
8,4IX) 
8,400 

11,000 

14,800 
16;  SIX) 
16,8110 
20,300 

24,400 
22,61X1 
20,  N»l 
2.5,000 
34,700 

34,000 
29,800 
29,2(X) 
28,600 
28,600 

29,800 
32,200 
33, 400 
37.500 
34,000 
30,400 


June. 


28,200 
24,400 
22,000 
19..31X) 
17,800 

15,800 
14,300 
13. 4(K) 
12,600 
11,800 

11,400 
12,200 
13.800 
13,400 
12,200 

11,400 
10, 600 
10,200 
9,440 
9,080 

8,740 
8,400 
8,080 
7,780 
7,480 

7,480 
7,480 
8,080 
7,480 
6,920 


July. 


6,660 
6,400 
6,400 
6,160 
5,920 

5,920 
6,160 
6,920 
7,480 
8,080 

7,480 
6,920 
6,660 
6,400 
6,400 

6,160 
6, 160 
6,920 
6,400 
5,920 

5,700 
5, 700 
5,4,S0 
5.280 
5,OS0 

4,880 
4,8S0 
4,8801 
4,8S0! 
4,880! 
4,700; 


Aug. 


Sept. 


4,700 
4,700 
4,700 
4,  ,520 
4,520 

4,360 
4,360 
4,360 
4,210 
4,210 

4,060 
4,060 

4,060| 
4,060; 
3,920 

3,920 
3,920 
3,920 
3,920 
3,920 

3,780 
3,780 
3,780 
3,  "SO 
3.7S0 

3,640 
3,640 
3,640 
3,610 
3,610 
3,510 


3.510 
3,510 
3,510i 
3,510 
3,510 
3.510 
3,510 
3,3IO 
3,830 
3,510 

3,510 
3.510: 
3,510 
3,510 
3,610 

3.510 
3.640 
3,640 
3,6M 
S^SM 

3,SMJ 

3,510 
3,  .510 
3.510 
3,380 

3,380 
3.380  . 
3,380 
3,GW 
3,6M 


Note.— Discharge  detennlned  from  rating  curves  as  follows:  Oct.  1, 1909,  to  Jan.  15, 1912,  and  Apr.  I, 
1913,  to  Jan.  25, 1914,  fairly  woil  defined;  Jan.  16, 1912,  to  Mar.  31, 1913,  well  defined  between  5,000  and  25,000 
second-feet;  Jan.  28, 1914,  to  Sept.  30, 1915,  well  defined  between  3,200  and  30,000  second-Ieet  and  lairly  well 
defined  above  30,000  second-feet. 

Monthly  discharge  of  Willamette  River  at  Salem,  Oreg.,  for  the  yean  ending  Sept.  SO, 

1910  to  1915. 


Month. 


1909-10. 

October 

November , 

December 

January 

Febnuiiy 

March 

April 

May 

June 

July 

August 

September 

The  year 

1910-11 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  socond-fect. 

Run-oS 

(total  In 

Aeea- 

Maximum. 

Minimum. 

Moan. 

acre-feet). 

■  auj. 

8,020 

4,420 

6,560 

342,000 

O. 

315,000 

9,500 

68,600 

4,080,000 

B. 

105,000 

16,700 

46,000 

2,830,000 

B. 

74,700 

16,700 

33,100 

2,040,000 

B. 

85,500 

22,200 

43,900 

2,440,000 

B;. 

170,000 

19,200 

53,400 

3,280,000 

B. 

25,200 

15,700 

20,900 

1,240,000 

?• 

25.200 

9,900 

15,100 

928,000 

B. 

9,500 

6,460 

7,750 

461,000 

B. 

6,200 

4,420 

5,120 

315,000 

B. 

4,240 

3,910 

4,020 

247,000 

s- 

4,(20 

3,750 

3,000 

232,000 

B. 

315,000 

3,750 

25,500 

18,400,000 

11,900 

3,750 

5,660 

348,000 

B. 

102,000 

4,070 

28,400 

1,600,000 

B. 

115,000 

20,700 

43,100 

2,650,000 

B. 

155,000 

19,700 

42,600 

2,610,000 

B. 

40,000 

15,700 

27,400 

1,520,000 

B. 

26,400 

13,200 

19,800 

1,220,000 

B. 

24,000 

15,700 

19,600 

1,170,000 

B. 

62,000 

15,700 

24,000 

1,480,000 

B. 

20,200 

9,120 

13,600 

809,000 

B. 

10,700 

4,800 

6,710 

413,000 

B. 

4,800 

3,  7.50 

4,200 

258,000 

c. 

10,700 

3,750 

6,980 

356,000 

B. 

155,000 

3,750 

20,100 

14,500,000 
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Oreg.,foT  the  yean  ending  Sept.  SO, 
iuued. 


•charge  in  s«cond-(eet. 

Run-od 

Accu- 

(total m 

im. 

Mlnlmnm. 

Mean. 

acro-(ect). 

racy. 

120 

4,610 

6,330 

389,000 

B. 

600 

4,240 

29,500 

1,760,000 

B. 

400 

13,700 

21,100 

1,30;),  000 

B. 

000 

20,700 

76,800 

4,720,000 

11. 

0<X) 

35,400 

50,300 

3,240,000 

B. 

200 

17,200 

25,500 

1,570,000 

B. 

200 

14,600 

17,600 

1,010,000 

B. 

600 

16,100 

26,100 

1,600,000 

». 

900 

15,100 

20,400 

1,210,000 

». 

100 

5,  MO 

9,370 

570,000 

». 

4U0 

4,800 

5,800 

357,000 

n. 

800 

5,020 

9,370 

558,000 

B. 

000 

4,240 

25,200 

13,300,000 

800 

4,400 

8,530 

524,000 

B. 

OOO 

12,100 

40,200 

2,390,000 

B. 

700 

13,600 

28,700 

1,760,000 

B. 

000 

32,600 

5.5,500 

3,410,000 

B. 

(MO 

10,100 

23,900 

1,330,000 

B. 

000 

14, 100 

27,900 

1,720,000 

B. 

000 

24,000 

51,000 

3,030,000 

B. 

100 

18,700 

26,600 

1,610,000 

B. 

8U0 

13,700 

21,700 

1,290,000 

B. 

2U0 

7,360 

14,400 

8S5,000 

B. 

3150 

4,800 

5,820 

3o8,000 

B. 

700 

4,240 

5,640 

336,000 

B. 

,000 

4,240 

25,800 

18,700,000 

,800 

4,240 

11,600 

713,000 

B. 

,000 

6,460 

20,400 

1,210,000 

B. 

,400 

11,500 

20,000 

1,230,000 

B. 

,0U0 

25,800 

61,300 

3,770,000 

B. 

,700 

23,200 

38,700 

2,150,000 

B. 

,600 

is,;iuo 

39,200 

2,410,000 

B. 

,600 

18,800 

29,600 

1,760,000 

B. 

,800 

11,400 

14,100 

867,000 

B. 

,300 

7,780 

11,100 

660,000 

B. 

,4!« 

4,360 

5,530 

340,000 

B. 

,360 

3,510 

3,810 

234,000 

B. 

),300 

3,510 

7,270 

433,000 

B 

i.OOO 

3,510 

21,800 

15,800,000 

1,700 

5,700 

12,900 

793,000 

B. 

1,000 

10,200 

16,200 

964,000 

B. 

i.SOO 

6,660 

17,300 

1,060,000 

B. 

2,000 

15,800 

31,000 

2,090,000 

B. 

i.UOO 

16,800 

28,000 

1,560,000 

B. 

5,(100 

14,800 

19,900 

1,220,000 

B. 

«,.S00 

9,  .820 

16,800 

1,000,  (XX) 

B. 

7,500 

8,400 

20,800 

1, 280,  (X)0 

B. 

<i,2l» 

6,920 

12,300 

732,000 

B. 

S.OSO 

4,700 

6,030 

371,000 

B. 

4,700 

3,510 

4,030 

248,000 

B. 

3,  MO 

3,310 

3,500 

208,000 
11,500,000 

B. 

12,000 

3,310 

15,900 

)ASRn>OE,  OKEQ. 

R.  3  E.,  about  a  mile  above  Southern 
akricige,  Lane  County. 

September  30,  1915. 

rder  on  right  bank  about  a  mile  above 
;ht  bank  was  read  up  to  November  21, 
itum,  300  feet  below  present  site,  used 
.4.    Gage  reader.  Flora  Warner. 


!/ 
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DiBCBAROB  HBABTntBUBWTS.— Made  by  wading  or  from  bridge. 

Channel  and  control. — Gravel  and  small  boulders;  shifting. 

Extremes  op  discharob. — ^Maximum  stage  recorded  during  year,  1.94  feet  at  8  a.m., 
October  19  (discharge,  872  second-feet);  minimum  stage  recorded,  0.  38  foot  Sep- 
tember 25  (discharge,  117  second-feet);  stage  continued  to  fall  until  end  of  year. 
1913-1915;  Maximum  stage  recorded,  5.3  feet  on  original  vertical  staff  March 
30,  1913  (discharge,  2,500  second-feet);  minimimi  stage  recorded,  1.61  feet  on 
inclined  gage  September  4  to  6,  1914  (diachtirge,  112  second-feet). 

WmTBB  now. — Stage-discharge  relation  unaffected  by  ice. 

Divbrsions. — ^None. 

Rbootations. — None.- 

Accuract. — Results  considered  good  except  for  higher  stages,  when  recorder  did  not 
operate  projjerly. 

Discharge  meaturementt  of  Salmon  Creek  near  OakruJge,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

Oace 
height. 

Dis- 
charge. 

Feb.  4 

P.  V.Hodges 

Fett. 
1.50 
.78 
.3» 

Sec.-ft. 

sea 

June  35 

C.  L.  Bat<£clder 

ao3 

Sept.  23 

P  V.  Bodges 

119 

Daily  discharge,  in  second-feet,  of  Salmon  Creek  near  Oakridge,  Oreg.,  for  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Btvt- 

1  

12> 
230 
3« 
270 
230 

230 
195 
210 
210 
230 

210 
210 
1»5 
195 
180 

180 
210 
290 
805 
630 

470 
365 
290 
270 
230 

210 
195 

180 
167 
180 
167 

167 
195 
196 
195 
180 

180 
180 
210 
210 
210 

210 
195 
195 
180 
180 

180 
180 
210 
315 
290 

270 
290 
250 
230 
230 

210 
210 
210 

195 
180 

180 
167 
167 
167 
167 

167 
167 
167 
167 
172 

180 
167 
180 
167 
154 

167 
167 
167 
167 
154 

154 
154 
154 
154 
154 

154 

167 
180 
180 
180 
180 

210 
230 
230 

250 
290 

250 
250 
340 
365 
340 

315 
315 
390 
630 
630 

600 
415 
390 
415 
440 

470 
440 
365 
290 
250 

210 
210 
230 
230 
250 
270 

595 
665 

665 
560 
530 

500 
470 
440 
420 
415 

365 
340 
270 
250 
250 

230 
230 
260 
270 
250 

260 
230 
310 
195 
210 

195 
210 
250 

230 
196 

180 
250 
270 

230 
210 
180 
167 
154 

142 
131 
167 
340 
415 

390 
390 
416 
365 
316 

340 
416 
500 
530 
500 

470 
340 
365 
415 
390 
365 

390 
440 

470 
470 
470 

457 
444 
430 
417 
404 

391 
378 
365 
372 
379 

386 
394 

401 
408 
415 

403 
391 
378 
365 
352 

339 
326 
314 
302 
290 

380 
270 
360 
260 
240 

230 
230 
210 
230 
416 

416 
470 
530 
630 
530 

416 
390 

500 
665 
665 

665 
700 
665 
700 
666 

700 
700 
735 
630 
560 
600 

415 
406 
396 
387 
378 

369 
360 
351 
342 
333 

324 
315 

306 

297 
288 

379 
370 
262 
254 
246 

237 
228 
220 
212 
204 

318 
204 
193 
179 
171 

166 
164 
164 
164 
166 

222 
342 

226 

230 
218 

201 
190 
181 
176 
171 

168 
179 
164 
156 
154 

152 
160 
148 
146 
144 

138 
133 
126 
125 
136 
140 

142 
141 
140 
139 
138 

137 
136 
134 
133 
133 

131 
130 
120 
128 
126 

125 
125 
123 
123 
120 

117 
117 
U9 
130 
130 

120 
120 
130 
IX 
130 
130 

130 

2     

lao 

3 

lao 

4 

120 

5 

jao 

S 

120 

7 

120 

8   

120 

9     

10 

U 

12 

13 

14 

15     

lao 

130 

18     

17 

130 
119 

18   

19 

20 

U« 
118 

21  

22     

118 

23 

24 

117 
117 

25 

26     

117 

27 

116 
115 

28 

29 

30 

113 

31 

Note.— Discharge  determined  from  two  well-deflned  rating  cnrvcs,  one  applicable  Oct.  1  to  May  28  and 
the  other  May  29  to  Sept.  30.  Discharge  interpolated  (or  days  when  gage  was  not  worldng  as  follows:  Apr. 
6-12,  14-19, 21-29,  May  1-5,  June  2-16,18-24,  July  20-24,  Aug.  1-13,  ^pt.  1-2,  4-7, 16-24,  and  25-30.  Ueaa 
discharge  Sept.  »-14  estlutated  as  125  socond-Ieet. 
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Oreg.,  for  theyear  ending  Sept.  SO,  1915. 


scbarge  In  second-feet. 

Run-off 

Aocu- 

tun. 

Minimum. 

Uean. 

acre-Ieet).    "'^^ 

805 

129 

260 

18,000 

B. 

313 

167 

210 

12,500 

B. 

180 

154 

1«7 

10,300 

B. 

«30 

210 

335 

20,600 

0. 

«(V> 

195 

347 

19,300 

(!. 

MO 

131 

315 

19,400 

C. 

470 

391 

23,300 

c. 

735 

210 

4S5 

29,800 

B. 

<tl.<> 

171 

288 

17,100 

B. 

243 

125 

169 

10,400 

B. 

142 

117 

127 

7,810 

B. 

113 

lao 

7,140 

B. 

805 

113 

287 

194,000 

STTE  BrVEH  NEAK  OAKBISOE,  OREO. 

E.,  just  below  highway  bridge  about  2 
above  fomier  station. 

itember  30,  1915,  when  station  was  dis- 
ir  12,  1909,  to  September  30,  1912,  at 

er  just  below  highway  bridge;  also  in- 
;  above  railroad  bridge.    G&ge  reader, 

D  at  old  gage,  a  mile  below  present  site, 

1  heavj'  gravel;  fairly  permanent, 
recorded  during  year,  4.0  feet  about 
recorder,  which  was  not  running  (dis- 

tage  from   water-stage    recorder,   0.45 

and-feet). 

age  recorded,  12.4  feet  November  22, 

1915. 

voir  on  Waldo  Lake  not  being  used. 
r  periods  when  recorder  waa  working; 

xis. 

idle  Fork  of  Willamette  River  near  Oak- 
nding  Sept.  30,  1915. 


'■■ 

OaTO 
height. 

Dis- 
charge. 

• 

Feet. 
2.89 
1.24 
.51 

Sec.-ft. 
1,690 

32t 

148 

\ 


I'm 


I 
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Daily  discharge,  tn  ucfynd-Jeet,  of  North  Fork  oj  M:ddle  Fori  of  WxOametU  River  ruar 
OoJridge,  Oreg,,  for  the  year  ending  Sept.  SO,  1915. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

Joly. 

Aug. 

Bmpt, 

1 

262 
265 
268 
271 
274 

276 
279 
282 
289 
288 

291 
294 

352 

386 

744 

700 

700 

900 

1,000 

850 
700 
620 
992 
574 

556 

565 

718 

957 

1,010 

1,010 
1,010 
1,060 
1,010 
930 

930 
1,010 
1,090 
1,090 

984 

876 
770 
770 
796 
822 
796 

822 

930 

1,090 

1,090 

1,010 

930 
903 
822 
770 
718 

718 
796 
903 
849 
770 

744 
744 
744 
744 

718 

644 

588 
542 
902 
471 

455 
463 
484 
467 
443 

418 
406 
375 
349 
334 

334 
331 
327 
345 
442 

476 
610 
560 
693 
693 

644 

644 

957 

1,150 

1,040 

1,040 
1,150 
1,060 
1,150 
1,060 

1,170 
1,170 
1,170 
1,060 
930 
823 

770 
718 
644 
583 
542 

506 
476 
448 
430 
433 

637 
560 
497 
456 
430 

412 
394 
377 
371 
3S5 

342 

336 
327 
315 
312 

283 
254 
253 
261 
340 

383 
255 
259 
262 
265 

268 
268 
269 
270 
271 

271 
268 
264 
261 
257 

254 
251 
247 
244 
337 

330 
223 
216 
209 
201 

193 
186 
186 
186 
190 
300 

300 

196 
192 
189 

187 

185 
181 
180 
176 
173 

173 
168 
164 
164 
164 

164 
164 
164 
163 
160 

157 
156 
164 
153 

ua 

ISO 
149 
148 
147 
146 
14S 

147 

2 

147 

3 

422 
390 

145 

4 

1,150 
1,090 

1,040 
9S4 
930 
903 
822 

770 
693 
644 

697 
969 

960 
620 
744 
744 
718 

668 
644 
668 
693 
693 

668 
693 
719 

144 

6 

301 

285 
242 
261 
264 
279 

282 
270 
296 

375 

399 
399 
399 
363 
359 

396 
349 
334 
327 
327 

324 
317 
310 
310 
314 

324 

143 

6 

140 

7 

ia» 

8 

138 

9 

138 

10 

138 

n 

13S 

12 

143 

13 

160 

14 

168 

U 

1S2 

16 

148 

17 

146 

18 

144 

18 

379 
375 

363 
349 
349 
338 
327 

324 
320 
345 
367 
359 

143 

30 

143 

21 

143 

23 

143 

33 

143 

24 

145 

as 

279 

270 
260 
290 
253 
296 
299 

145 

36 

367 
402 
490 
438 
438 
436 

144 

27 

ISO 

38 

148 

39 

143 

30 

140 

31 

Note.— Discharge  determined  from  two  well-defined  rating  curves  applicable  Oct.  1  to  I^  37  uid 
May23toSept.30,ren)ectlvely.  DischargelnterpolatedOct.  26, 27,  Oct.  30  to  Nov.  11,  June  28, 29,  July  I- 
6,  7-10, 12-15,  17-18,  20-22,  24-26,  and  Aug.  22-30.  Discharge  estimated  Uar.  1-7  and  July  28  to  Aug.  9. 
Mean  discliafiie estimated  Oct.  1-4, 300  .second-feet;  Oct.  14-24, 650  second-feet;  Nov.  13-18, 290 seooodHlwt: 
Dec.  22-25, 300 second-feet;  Feb.  1-3, 1.000  second-feet. 

Monihly  digcharge  of  North  Fork  of  Middle  Fork  of  Willamette  River  near  Oakridge, 
Oreg.,  for  the  year  ending  Sept.  30,  1915. 


Month. 

Discharge  In  second-feet. 

Run-off 

(total  in 
aore-feet). 

Aoca- 

Maximum. 

Minlmnm. 

Moan. 

racy. 

October 

243 

407 
309 

sse 

aSOO 
786 
843 
729 
736 
429 
239 
167 
145 

36,000 
18,400 
31,000 
49,300 
43,700 
51,800 
43,400 
45,300 
25,500 
14,700 
10,300 
8,630 

C. 

November          .                      

379 
490 

C. 

B. 

January ... 

D. 

660 
556 

443 

327 
249 
186 
145 
138 

B. 

March...                                           

1,090 
1,090 
1,170 
770 
271 
200 
168 

B. 

AprU 

A. 

Mky..                  ;:;::..:.: 

A. 

A. 

July.                         

B. 

B. 

September. . .                   

A. 

The  year 

494 

358,000 

a  Estimated. 
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'  1 


outlet  of  Clear  Lake  in  Linn  County, 
idge,  the  nearest  post  office. 

y  31,  1915,  when  station  was  discon- 

staff  at  the  outlet,  the  latter  for  check- 

Mpenaion  footbridge  at  the  outlet, 
i     volcanic    sand    and    gravel    boTind 
3  on  each  side.     Practically  permanent, 
recorded  during  year,  9.50  feet  April 
stage  recorded,  7.53  feet  September  28 

9.69  feet  May  27  and  June  3,  1913  (dis- 
at  of  1915. 
lected  by  ice. 


!;i 


i ' 


i 


I 


by  the  Oregon  Electric  Railway  Co. 

nade  by  C.  L.  Batchelder: 
(discharge,  165  second-feet). 

T  at  Clear  Lake,  Oreg.,/or  the  year  ending 


Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

250 

274 

500 

406 

448 

2SI 

242 

274 

542 

400 

436 

277 

2.i4 

274 

622 

387 

428 

174 

264 

2S1 

645 

371 

420 

268 

272 

279 

618 

374 

411 

264 

277 

274 

618 

369 

400 

264 

279 

272 

614 

366 

392 

254 

2S3 

270 

61S 

361 

384 

250 

2^3 

270 

606 

361 

379 

248 

283 

268 

595 

371 

374 

246 

279 

266 

588 

369 

369 

242 

277 

266 

591 

371 

364 

240 

274 

268 

606 

371 

3.Vi 

232 

270 

272 

584 

374 

351 

230 

268 

279 

559 

374 

347 

230 

266 

28,8 

,M5 

379 

344 

230 

264 

294 

535 

3M 

339 

228 

262 

3a5 

.'J42 

392 

83.i 

225 

260 

314 

.'>38 

400 

832 

223 

260 

326 

538 

406 

32S 

223 

262 

335 

522 

420 

323 

223 

264 

344 

.VB 

428 

319 

221 

264 

353 

484 

431 

314 

219 

268 

369 

478 

438 

310 

216 

268 

377 

466 

436 

305 

216 

268 

387 

4.54 

442 

303 

212 

272 

392 

442 

448 

299 

209 

272 

404 

431 

409 

292 

207 

428 

422 

472 

288 

204 

448 

414 

463 

288 

202 

460 

448 

201 

tag  cnrve. 
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SURFACE   WATEB  SUPPLY,  1915,  PART  XII — 0. 


Monthly  ditcharge  of  McKemie  River  at  Clear  Lake,  Oreg.,  for  the  year  ending  Sept. 

SO,  1915. 


October 

November. 
December . . 

January 

February. . 

March 

AprU 

May 

June 

July 


Month. 


The  period . 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean, 


328 
319 
292 
2)2 
28) 
400 
645 
472 
448 
281 


256 
292 
209 
209 
242 
266 
414 
3U1 
288 
201 


288 
304 
236 
231 
268 
320 
641 
403 
353 
234 


Run-off 
(total  in 
aore-feet). 


17,700 
18,100 
14,500 
14,200 
14,900 
19,700 
32,200 
24,800 
21,000 
14,400 


192,000 


Accu- 
racy. 


KoBXHSax  RIVER  KSAR  KcKSHZIE  BRIDOE,  OREO. 

Location. — ^In  sec.  17,  T.  16  S.,  R.  6  E.,  at  the  Paradise  ranger  station  2  miles  above 
highway  bridge  at  McKenzie  Bridge,  Lane  County. 

Drainage  area. — Not  measured. 

Records  available. — August  8, 1910,  to  September  30, 1915. 

Gagb. — Vertical  staff  at  Paradise  ranger  station;  read  by  S.  L.  Taylor.  Gage  read 
in  1914  is  staff  at  Hayes  ranch  one-half  mile  above  McKenzie  Bridge,  and  a  third 
gage,  which  was  formerly  read,  ia  attached  to  the  abutment  of  the  highway  bridge 
at  McKenzie  Bridge. 

DiBCBAROE  measurements. — Made  from  cable  three-eighths  mile  above  the  ranger 
station. 

Channel  and  control. — Rocky;  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.00  feet  October 
19  (discharge,  2,540  second-feet);  this  is  the  date  on  which  maxima  for  the  year 
occurred  on  adjoining  streams.  Minimum  stage  recorded,  1.48  feet  September 
19,  21,  24,  25  (discharge,  966  second-feet;  stage  continued  to  fall  until  end  of 
month). 

1910-1915:  Maximum  stage  recorded,  5.0  feet  on  gage  at  highway  bridge  Janu- 
ary 13,  1912  (dischaige,  7,400  second-feet);  minimum  stage  recorded  is  that  of 
1915. 

Winter  flow. — Stage-discharge  relation  unaRected  by  ice. 

Diversions. — None. 

Regulation  . — None. 

Accuracy. — Results  considered  good. 

Cooperation. — Gage  records  at  ranger  station  furnished  by  United  States  Forest' 
Service,  C.  R.  Seitz,  supervisor. 

Discharge  meaaurements  of  McKemie  River  near  McKemie  Bridge,  Oreg.,  during  the  year 

ending  Sept.  SO,  1915. 


Date. 


Made  by- 


Gage 
height. 


Dis- 
charge. 


Nov.  18 
Sept.  24 


R.D.  Cooper , 

Henahaw  and  Batchelder. 


Fat. 
2.01 
1.48 


Sa.4l. 
1,420 
«63 
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Oti-tjc  Jiiver  near  McKenzie  Bridge,  Oreg.i  for  the 
ling  Sept.  SO,  1915. 


Dec. 


1,230 


1,170 


1,170 


Apr. 


1,750 
l.SfiO 
2,000 
l.»40 
1,880 

1,790 
1,820 
1,770 
1,770 
1,7S0 

1,750 
1,770 
1,790 
1,740 
1,690 

1,690 
1,690 
1,690 
1,670 
1,670 

1,620 
1,600 
1,580 
1,560 
1,530 

1,510 
1,490 
1,470 
1,460 
1,4S0 


May. 


1,420 
1,400 
1,400 
1,390 
1,380 

1,380 
1,370 
1,360 
1,380 
1,420 

1,460 
1,490 
1,530 
1,570 
1,550 

1,520 
1,520 
1,550 
1,.')80 
1,610 

1,640 
1,670 
1,710 
1,740 
1,770 

1,800 
1,830 
1,S60 
1,720 
1,590 
1,590 


June. 


1,580 
1,570 
1,560 
1,550 
1,520 

1,490 
1,470 
1,470 
1,460 
1,450 

1,440 
1,430 
1,420 
1,410 
1,400 

1,390 
1,380 
1,380 
1,380 
1,330 

1,310 
1,310 
1,290 
1,290 
1,280 

1,270 
1,260 
1,250 
1,250 
1,250 


July. 


1,340 
1,230 
1,230 
1,230 
1,220 

1,220 
1,220 
1,210 
1,210 
1,200 

1,190 
1,190 
1,190 
1,180 
1,180 

1,170 
1,160 
1,160 
1,150 
1,150 

1,150 
1,150 
1,150 
1,140 
1,140 

1,140 
1,140 
1,130 
1,130 
1,130 
1,120 


Aug. 


1,110 
1,100 
1,090 
1,090 
1,090 

1,080 
1,080 
1,080 
1,070 
1,070 

1,070 
1,070 
1,070 
1,070 
1,070 

1,070 
1,060 
1,050 
1,050 
1,040 

1,040 
1,040 
1,040 
1,(M0 
1,040 

1,030 
1,030 
1,020 
1,020 
1,010 
1,010 


Sept. 


1,010 

1,000 

1,000 

997 

tKM 

991 
988 
986 
983 
980 

«80 
980 
980 
978 
976 

973 
970 
968 
966 
9«6 

966 
966 
966 
966 
965 

964 
963 
962 
961 
960 


<loflncd  rating  curve.  Discharge  Octoljer  to  December,  In- 
s  read.  Discharge  interpolated  Apr.  22-27,  May  10-13,  18-27, 
s  in  July,  11  times  in  August,  and  7  times  in  September. 

near  McKenzie  Bridge,  Oreg.,/or  the  year  ending 
kpt.  SO,  1915. 


Discharge  in  sccond-foet. 

Run-off 
(total  in 
acre-Ieet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

2,000 
1,860 
1,580 
1,240 
1,110 
1,010 

1,450 
1,360 
1,250 
1,120 
1,010 
960 

1,690 
1,550 
1,390 
1,180 
1,060 
977 

101,000 
95,300 
82,703 
72,600 
65,200 
68,100 

A. 
B. 
A. 
A. 
A. 
A. 

1 

475,000 

1 1 

El  NEAR  SPRIirOFI£I.D,  OREO. 

1  \V.,  at  Heiidrick's  bridge,  3  miles  below  Walter- 
;,  and  U  miles  above  Sjiringfield,  Lane  Countj. 

2, 1905,  to  March  31,  1915,  when  station  was  dis- 

read  daily.    Gage  reader,  Mrs.  N.  M.  Hendricks. 


II'  -r- 


'  I 


if 


,! 


I 

111 
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Discharge  ueasurembnts. — Made  from  cable  200  feet  below  gage. 

Channel  and  control. — Coarae  gravel  and  small  boulders;  shifting. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.9  feet  at  noon 
Ocober  19  (discharge,  11,700  second-feet  plus  about  300  second-feet  in  canal,  total 
12,000  second-feet);  minimum  stage  recorded,  0.40  foot  September  25  (dischai^ge, 
1,180  second-feet  plus  371  second-feet  in  canal,  total  1,550  second-feet). 

1905-1915:  Maximum  stage  recorded,  13.0  feet  at  5  p.  m.  November  22,  1909 
(discharge,  43,500  second-feet);  Tninimtim  stage  recorded  for  total  flow  of  river, 
1.05  feet  November  5,  1910  (discharge,  1,540  second-feet). 

Winter  plow. — Stage-discharge  relation  unaffected  by  ice. 

Diversions. — ^The  power  canal  of  the  Eugene  municipal  plant  has  diverted  water 
around  the  station  since  about  February  14,  1911.  Record  has  been  kept  of  this 
diversion  and  the  amounts  added  to  the  discharge  of  the  river  station. 

Regulation. — None. 

AccuKACY. — Results  considered  good. 

The  following  discharge  measurement  was  made  by  C.  G.  Paulsen: 
December  25, 1914:  Gage  height.  1.12  feet;  discharge,  1,870  second-feet. 

Daily  diteharge,  in  seeond-feet,  of  McKemie  River  near  Springfield,  Oreg.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Uar. 


1. 
2. 
3. 
4. 

6. 

«. 
7. 
8. 
S. 
10. 

u. 

13. 
13. 
14. 
IS. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
20. 
30. 
31. 


1,700 
2,680 
3,650 
2,680 
2,550 

2,000 
2,000 
2,100 
2,100 
2,320 

1,700 
1,700 
1,700 
2,000 
2,000 

2,100 
2,320 
2,810 
11,700 
6,400 

4,630 
4,270 
3,360 
3,360 
2,810 

2,320 
2,320 
2,320 
2,430 
2,550 
3,680 


3,680 
3,680 
3,550 
3,550 
2,430 

2,940 
2,680 
3,430 
2,210 
2,310 

3,310 
3,810 
4,620 
4,270 
4,370 

3,220 
3,080 
3,810 
3,550 
2,550 

2,550 
2,550 
2,430 
2,320 
2,320 

3,320 
2,210 
2,320 
2,320 
2,S50 


2,550 
2,680 
3,080 
2,680 
2,550 

2,550 
2,430 
2,430 
2,550 
2,430 

2,430 
2,430 
2,210 
2,100 
2,100 

2,100 
2,000 
3,100 
3,000 
3,000 

1,900 
1,900 
1,800 
1,800 
1,900 

3,000 
2,550 
2,550 
2,550 
2,550 
2.810 


3,080 
3,500 
3,360 
3,220 
3,080 

2,940 
3,080 
6,400 
5,260 
4,270 

3,950 
5,480 
5,260 
10,700 
9,180 

6,480 
4,620 
4,270 
4,440 
4,440 

4,110 
3,800 
3,500 
3,220 
3,080 

2,940 
2,940 
3,230 
3,080 
3,940 
3,500 


9,460 
6,630 
7,360 
6,630 
5,940 

5,480 
6,360 
4,440 
4,440 
4,110 

3,950 
8,650 
3,500 
3,320 
3,080 

3,500 
3,650 
4,110 
3,950 
3,650 

3,600 
4,110 
4,110 
3,960 
3,960 

3,800 
3,950 
3,800 


3,950 
3,950 
3,800 
3,800 
3,650 

3,650 
3,500 
3,330 
3,360 
3,300 

3,339 
3,940 
3,360 
3,500 
3,950 

4,630 
4,630 
4,440 
4,440 
4,110 

3,950 
4,370 
4,440 
3,950 
4,110 

3,800 
4,440 
4,370 
3,800 
4,270 
4,440 


NoTi.— Discbarge  determined  trom  a  fairly  well  defined  rating  curve. 
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)er  and  Eugene  pouer  canal  near  Springfield,  Oreg., 
i  ending  Mar.  SI,  1915. 


e  area 

960  square  miles. 

uge  in  second-teet. 

Run-off. 

Canal 
(mean).o 

Total 
(mean). 

Per 
square 
mUe. 

Depth 

in 
Inches. 

Total  in 
acre-teet. 

Accu- 
racy. 

lean. 

2,940 
2,720 
2,310 
4,270 
4,  MO 
3,910 

329 
341 
347 
348 
335 
317 

3,270 
3,060 
2,660 
4,620 
4,880 
4,230 

3.41 
3.19 
2.77 
4.81 
5.08 
4.41 

3.93 
3. 56 
3.19 
5.M 
5.2B 
5.08 

201,000 
182,000 
164,000 
2M,000 
271,000 
260,000 

B. 
B. 

n. 

1!. 
11. 
B. 

1,360,000 

J  is  average  o(  determinations  o(  discharge  of  canal  for  days  on 
lKAL  NEAK  WALTERYILIX,  OHEO. 

I.  1  W.,  about  3  miles  below  the  intake,  1|  miles 
ity. 
7,  1911,  to  March  31,   1915,  when  station  was 

of  wagon  bridge;  read  about  three  times  a  week. 

Gage  used  in  1911  and  1912  was  at  intake, 
e  from  bridge  at  gage, 
practically  permanent, 
lum  stage  recorded  during  year,  4.0  feet  January 

minimum  stage  recorded,  3.1  feet  March  10  (dis- 

ecorded,  4.0  feet  January  22,  1914,  and  January  8, 

et).    Canal  probably  dry  at  times. 

on  which  gage  was  read. 

sment  was  made  by  C.  G.  Paulsen: 

i,  3.36  feet;  discharge,  337  second-feet. 

3  water  from  McKenzie  River  in  sec.  26,  T.  17  S., 

Ics  to  the  power  plant  in  section  29;  the  water  is 

:e  in  section  30. 

Eugene  power  canal  near  Walterville,  Oreg.,  for  the 
mding  Sept.  30,1915. 


. 

Mar. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

) 

18 

351 

327 

17 

339 

327 

18 

351       339 

19 

327 

t 

315 

20 

339 

21.. 

22 

327 

23 

339 

24 

315 

339       351 

303 

25 

7 

26 

1 

27 

315 

315 

t 

28 

339  1    3.19 

29 

30 

327 

31     .. 

339 

1 

I      1 


r 


11 


lirly  well  defined  rating  curve;  given  only  for  days  on  which 
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SUHFACE   WATER  SUPPLY,  1915,  PART  XH — 0. 


BAVTIAII  BIVEK  AT  JZFFEBSOK,  OHXO. 

Location.— In  the  NE.  i  eec.  11,  T.  10  S.,  R.  3  W.,  at  the  Southern  Pacific  Railroad 
bridge  in  Jefferson,  Marion  County,  about  2|  miles  below  the  junction  of  the 
Nortii  and  South  Santiam  rivers,  and  about  9  miles  above  the  mouth. 

Drainage  area. — 1,890  square  milee. 

Records  AVAILABLE.-Tjuly  19,  1905,  to  July  1,  1906;  May  15,  1908,  to  September 
30,  1916. 

Gaob. — Vertical  staff  on  right  bank. 

DiscHABOB  MEASUREMENTS. — Made  from  Southern  Pacific  Raihxiad  bridge  or  from 
the  highway  bridge  just  below  it. 

Channel  and  control.— Rock  and  coarse  gravel;  practically  permanent. 

EzTBEHBS  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  7.5  feet  at  8  a.  m. 
January  15  (discharge,  29,100  second-feet);  minimum  stage  recorded,  0.6  foot 
September  5  to  11  (discharge,  510  second-feet). 

1905-6  and  1908-1915:  Maximum  stage  recorded,  18.2  feet  during  night  of  Novem- 
ber 22,  1909  (discharge,  108,000  second-feet) ;  minimum  stage  recorded,  0.4  foot 
September  16  to  20,  1909,  and  September  11  to  17,  1910  (discharge,  350  second- 
feet). 

Winter  flow. — Stage-discharge  relation  unaffected  by  ice. 

Diversions. — The  Albany  power  canal  diverts  water  from  South  Santiam  River 
near  Lebanon,  the  Salem  power  canal  from  North  Santiam  River  near  Stayton, 
and  water  is  diverted  from  the  North  Santiam  for  irrigation  near  West  Stayton. 

Regulation  . — None. 

Accuracy. — Results  considered  good. 

Cooperation. — Gage  records  furnished  by  United  States  Weather  Bureau. 

The  following  discharge  measurement  was  made  by  P.  V.  Hodges: 
September  8,  1915:    Gage  height,  0.64  foot;  discharge,  525  second-feet. 

Daib/  discharge,  in  second-feet,  of  Santiam  River  at  Jefferson,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


D»y. 


Oct. 


Nov. 


Dec. 


Jan. 


Fob. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 
3 
8 
t 
S. 

« 
7, 
8 
9 
10. 

U 

u 

13 
M. 
15. 

16. 
17. 
18. 
19. 
30. 
31. 
33 
23. 
24 
25. 
36. 
37. 
38. 
39 
30. 

at. 


1,350 
1,520 
9,850 
6,150 
4,330 

3,790 
3,020 
2,780 
2,7M) 
2,780 

3,790 
3,790 
3,530 
3,530 
3,020 

2,780 
2,780 
4.060 
11,800 
22,500 

14,800 
10,300 
7,700 
6500 
8,500 

4,330 
4,060 
3,530 
3,270 
3,020 
3,530 


4,330 

6,500 

7,300 

5,800 

8,100 

6,150 

7,700 

6,500 

7,300 

5,800 

9,850 

5,200 

8,100 

4,900 

6,900 

5,200 

.\SO0 

5,200 

6,200 

4,330 

4,330 

3,790 

5,800 

3,530 

9,850 

3,270 

19,500 

3,020 

14,800 

2,780 

11,800 

2,330 

9,400 

1,900 

8,100 

1,900 

6,900 

1,700 

6,150 

1,520 

5,800 

1,3.50 

5,500 

1.850 

5,200 

1,350 

4,610 

1,.S50 

4,330 

1,350 

4,a'W 

4,330 

4,060 

7,300 

3,790 

6,900 

.■i.SOO 

7,300 

7,300 

6,900 

6,900 


7,300, 
11,800 
9,400 
8,500 
7,700 

7,300 
7,300 
10,300 
17,300 
13,300 

12,300 
10,800 
10,800 
26,100 
29,100 

19,500 
14,800 
12,300 

iijSno 

11,300 

10,300 
9,400 
8,100 
7,300 
6,500 

6,800 
5,200 
4,610 
4,330 
4,330 
4,060 


7,700 
20,100 
16,300 
16,800 
14,300 

13,800 
11,800 
10,300 
9,850 
9,400 

8,100 
7,300 
6,900 

5,800 
5,500 

4,900 
4,330 
6,900 
7,300 
6,900 

6,900 
7,300 
7,300 
8,100 
9,850 

9,400 

8,100 
8,950 


8,100 
7,300 
6,900 
8,900 
8,500 

7,700 
7,300 
6,150 
5,  .WO 
4,900 

4,330 
4,330 
4,610 

.^soo 

8,500 

9,850 
S,n.50 
9,400 
8,100 
7,300 

7,700 
7,300 
7,300 
7,300 
6,900 

6,150 
5,  .TOO 
5,200 
4,330 
6,900 
8,500 


7,300 
8,950 
10,800 
12,800 
9,850 

8,100 
8,100 
7,700 
6,900 
6,500 

5,800 
5,800 
6,  .WO 
7,700 
6,160 

5,800 
5,800 
5,500 
5,500 
5,200 

4,3.10 
4,3,!0 
3,790 
3,790 
4,060 

4,060 
4,060 
4,330 
4,330 
4,330 


3,790 
3,5.30 
3,  .530 
3,5.TO 
3,270 

3,020 
3,020 
3,020 
3,020 
3,530 

5,800 
7,300 
7,300 
9,850 
11,800 

8,500 
8,500 
S,950 
14,!<00 
14,300 

11,800 
11,800 
ll,SflO 
11,800 
11,800 

12,300 

14,800 
17,300 
16,800 
12,300 
9,850 


8,950 
8,100 
7,700 
6,500 
5,800 

5,200 
4,330 
4,330 
4,060 
4,060 

4,330 
4,330 
4,330 
4,060 
3,790 

3,530 
3,270 
3,020 
3,020 
3,020 

2,780 
2,780 
2,550 
2,5.10 
2,550 

2,550 
2,330 
2,3,10 
2,330 
2,110 


1,900 
1,900 
1,900 
1,700 
1,700 

1,700 
2,110 

2,550 
2,780 
2,330 

2,110 
1,900 
1,900 
1,900 
1,700 

1,700 
1,900 
2,110 
1,900 
1,900 

1,700 
1,700 
1,520 
1,520 
1,350 

1.350 

1, 3m 

1,350 
1,350 
1,190 
1,040 


l,OiO 

1,W0 
1,040 
1,010 
1,040 

1,040 

1,040 

900 

900 

900 

900 
900 
900 
760 
70O 

760 
760 
760 
760 
TOO 

760 
6.30 
6.30 
630 
630 

630 
630 
630 
630 
630 


630 
630 
630 
510 

510 
510 
510 
510 
610 

510 
630 
630 
760 
760 

760 
760 
630 
630 
630 


760 
760 

760 

760 
760 
760 
760 


Non. — Dlacbarge  determined  from  a  folrly  well  deSned  rating  curve. 
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^effir»oin,'OTtg.,  for  Ihe  year  ending  Sept.  30, 1915. 


•  I 


ir. 


DlMbais*  In  aaoaad-tBat. 

Run-off 
(totalln 

MaytiUnm 

JUOIDUDB* 

UCHD. 

acre4eat). 

22,  »0 

1,3S0 

J,  370 

330,000 

B. 

19,900 

3,790 

7,260 

432,000 

B. 

7,300 

t,3i0 

4,120 

253,000 

B. 

2«,100 

4,060 

10,600 

652,000 

B. 

20,100 

4,330 

9,290 

516,000 

B. 

9,850 

4,330 

6,890 

424,000 

B. 

13,800 

3,790 

6,270 

373,000 

B. 

17,300 

3,030 

8,800 

541,000 

B. 

8,990 

2,110 

4,020 

239,000 

B. 

2,780 

1,010 

1,770 

109,000 

B. 

1,040 

630 

806 

49,700 

B. 

760 

510 

690 

88,700 

B. 

.... 

29,100 

MO 

S,470 

8.980.400 

:B  irZAS  CAZADXBO,  OBXa. 

4  S.,  R.  4  E.,  a  short  distance  above  the  back- 
Lhe  Portland  Railway,  Light  &  Power  Co.,  and 
ackamas  County. 

09,  to  September  30,  1915. 

ferred  to  a  vertical  staff  on  right  bank.    Gage 

rom  a  cable  50  feet  below  gage, 
gravel ;  shifting  in  extreme  floods, 
u  stage  during  year  from  water-stage  recorder, 
(discharge,  6,590  second-feet);  minimum  stage 
1  to  23  (discharge,  705  second-feet), 
orded,  43.70  feet  at  1  p.  m.  November  22,  1909 
linimum  is  that  of  1916. 


\i\ 


llent. 

?Mier  near  Cazadero,  Oreg.,  during  the  year  ending 
pt.  SO,  1915. 


arge. 

Date. 

Made  by- 

Oace 
height. 

DIs- 
charge. 

i,m6 

1,340 
3,600 
3,460 
2,450 
!,140 
1,990 

Usy  18 
July  1 
Aug.  16 

28 
Sept     1 

25 

Batcbelder  and  Brooks. 

EMTing  and  Brooks 

If  cMlUen  and  Scupham 

do 

do 

Brooks  and  Shock 

Frtt. 
27.80 
26.29 
25.83 
3S.75 
25.74 
26.70 

an.-fl. 
2,960 
1  180 
783 
748 
746 
706 
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SURFACE  WATER  SUPPLY,  1915,  PART  XII— C. 


Daily  discharge,  in  second-feet,  of  Clackamaa  River  near  Cazadero,  Oreg.,  for  the  year 

eroding  Sept.  SO,  1915. 


Day. 


1 
2 
3 
4 
t 

6 
7 
8 
9 
10 

12 
13 
13 
14 
IS 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27. 
28 
29 
30 
31. 


Oct. 


1,080 
1,S60 
2,040 
1,710 
1,530 

1,410 
1,300 
1,250 
1,230 
1,280 

1,350 
1,390 
1,310 
1,230 
1,190 

1,150 
1,180 
1,410 
4,990 
4,730 

3,330 
2,600 
2,160 
1,890 
1,730 

1.600 
1,500 
1,380 
1,340 
1,310 
1,510 


Nov. 


2,080 
2,770 
2,780 
2,550 
2,410 

2,630 
2,330 
2,080 
1,9» 
1,780 

1,910 
2,330 
5,230 
4,860 
3,500 

2,890 
2,560 
2,350 
2,170 
2,080 

2,000 
1,890 
1,910 
1,820 
1,730 

1,680 
1,640 
1,700 
1,720 
1,620 


Dec. 


,570 

3, 

5,V) 

2", 

,610 

2 

.MO 

2, 

,490 

i 

,410 

1, 

,370 

1, 

,3.30 

2, 

,310 

3! 

,270 

2, 

,260 

2, 

,210 

2 

,  130 

2, 

110 

5 

,150 

4, 

,oso 

», 

,000 

2, 

,020 

2 

o?n 

2 

,020 

2) 

,030 

2, 

,(M0 

,010 

,030 

,020 

1, 

,330 

1, 

,3)0 

,570 

,.500 

,620 

,730 

1, 

Jan. 


,180 
.Via 
1,200 
!,090 
1,000 


,850 
!,900 
,140 
1,640 

,380 

:,230 
!,570 
,440 
1,480 

1,050 
!,500 
1,270 
1,210 
',150 

!,050 
,920 
,810 
,700 
,610 

,580 
,510 
,460 
,430 
,450 
,510 


Fab. 


3,520 
3,650 
3,260 
2,930 
2,850 

2,980 
2,730 
2,520 
2,420 
2,300 

2,150 
2,030 
1,930 
1,820 
1,790 

1,730 
1,790 
2,210 
2,200 
2,110 

2,070 
2,120 
2,190 
2,510 
2,730 

2,520 
2,410 
2,430 


Mar. 


2,340 
2,200 
2,100 
2,530 
2,640 

2,420 
2,250 
2,160 
2,040 
2,000 

1,940 
1,870 
1,950 
2,640 
3,500 

3,540 
3,320 
3,460 
3,110 
2,870 

2,850 
2,880 
3,350 
3,450 
3,080 

2,720 
2,510 
2,500 
3,000 
3,320 
3,490 


Apr. 


3,760 
4,530 
6,110 
4,710 
4,000 

3,620 
3,550 
3,400 
3,070 
2,930 

2,890 
2,970 
3,100 
2,870 
2,640 

2,570 
2,600 
2,620 
2,580 
2,520 

2.350 
2,220 
2,170 
2,140 
2,130 

2,030 
1,940 
1,920 
1,890 
1,840 


Uay. 


June. 


2,740 
2,740 
2,550 
2,310 
2,070 

1,900 
1,760 
1,610 
1,600 
1,590 

2,130 
2,310 
2,070 
1,850 
1,720 

1,630 
1,560 
1,510 
1,490 
1,480 

1,410 
1,330 
1,330 
1,280 
1,280 

1,360 
1,310 
1,230 
1,190 
1,170 


Tilly. 


991 
964 
937 
937 
919 

910 
902 
903 
903 
903 
894 


Aug.      30Pt. 


8M 
878 
878 
862 
854 

838 
830 
830 
830 
823 

816 
809 
802 
781 
781 

767 
760 
TOO 
764 
760 

760 
754 
749 
738 
738 

738 
732 
733 
732 

727 
727 


727 
733 
733 
723 
732 

71« 
71 S 
718 
7I« 
716 

727 
700 
705 
f»3 
TOO 

749 
7S2 
727 
723 
718 

705 
706 
706 
710 
705 

706 
727 
727 
71S 
706 


Note.— Dbcharee  determined  from  a  well-deflned  rating  curve. 

Monthly  discharge  of  Clackamas  River  near  Cazadero,  Oreg.,  for  the  year  ending  Sept. 

SO,  1915. 

[Drainage  area,  685  square  miles.]  * 


Uonth. 


Discharge  in  second-feet. 


Maximum. 


Mlnlnn^m. 


Mean. 


Per 
square 
mile. 


Runoff. 


Depth  In 

Inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Acco- 
raoy. 


October 

November 

December 

January 

February 

March 

April 

ySj 

June. 

July 

Augnst 

September 

The  year 


4,990 
5,230 
1,730 
5,440 
3,6.50 
3,540 
6,110 
3,070 
2,740 
1,210 
804 
802 


1,060 

1,630 

1,000 

1,430 

1,730 

1,870 

1,840 

1,610 

1,170 

894 

727 

705 


1,780 
2,360 
1,280 
2,380 
3,420 
2,710 
3,890 
2,400 
1,720 
1,040 
788 
727 


2.57 
3.46 
1.87 
3.33 
3.63 
3.96 
4.23 
3.50 
2.51 
1.53 
1.15 
1.06 


3.96 
3.86 
3.16 
3.84 
3.68 
4.56 
4.71 
4.04 
3.80 
1.75 
1.33 
1.18 


106,000 
140,000 
78,700 
140,000 
134,000 
187,000 
172,000 
148,000 
102,000 
64,000 
48,500 
43,300 


6,440 


705 


1,8 


2.72 


36.86 


1,350,000 
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IMAS     RT7ZB     AT     TDfOTHT    MEADOWS.    ITXAS 
LZADSaO,  OHIO. 

X)ut  sec.  26  (unsurveyed^  at  Timothy  Meadows, 
at  intake,  about  17  miles  above  mouth  of  Oak 
^e  Cazadero,  Clackamas  County. 

>,  1913,  to  September  30,  1915. 

stage  recorder  on  right  bank. 

!  from  footbridge  20  feet  above  gage. 

,  gravel;  control  practically  permanent,  but  may 


'tr^ 


um  stage  during  year  from  water-etage  recorder, 
ischarge,  245  second-feet).  Minimum  stage  from 
September  10  and  11  (discharge,  118  second-feet), 
ecorded,  2.15  feet  May  27,  1913  (discharge,  496 
is  that  of  1915. 
client, 
d  by  Portland  Railway,  Light  &  Power  Co. 

nent  was  made  by  N.  W.  McMillen: 
68  foot;  discharge,  138  second-feet. 

Grove  Fori  of  Clachamas  River  at  Timothy  Meadov:$ 
or  the  year  ending  Sept.  SO,  1915. 


Feb. 

Uar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

1 

1 

« 
s 
« 

4 

4 
4 

127 
127 
127 
131 
129 

129 
127 
127 
127 
127 

127 
132 
143 
154 
184 

170 
168 
168 
168 
169 

173 
173 
177 
177 
172 

168 
163 
172 
192 
200 
198 

210 
218 
237 
235 
226 

220 
230 
224 
216 
214 

21« 
220 
224 
220 
212 

214 
214 
218 
218 
220 

218 
212 
214 
214 
220 

212 
210 
202 
202 
198 

194 
192 
18« 
179 
173 

170 
186 
164 
170 
179 

192 
202 
206 
200 
188 

129 
129 
129 
129 
129 

131 
131 
134 
134 
132 

132 
132 
132 
134 
132 

132 
134 
134 
134 
134 

132 

131 
129 
127 
127 

129 
129 
129 
131 
131 
131 

131 
129 
129 
127 
129 

129 
127 
126 
128 
124 

124 



121 

122 

122 

122 
121 
121 
120 
120 

118 

.5 

8 

f> 

1 

9 

a 

« 

A 

» 

124 

127 
127 

127 
127 
127 

138 

1  well-defined  rating  curve.  Mean  discharge  estimated  as 
1-31,  174  second-feet;  Aug.  12-22,  131  second-feet;  Aug.  34-31, 
.;  Sept.  12-30, 117  second-feet. 


i 


M 
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SUBFACE   WATEB  SUPPLY,  1915,  PABT  XII C. 


Monthly  diteharge  of  Oak  Grove  Fork  of  Clachanuu  River  at  Timothy  Meadow*  near 
Caiadero,  Oreg.,  /or  the  year  ending  Sept.  SO,  1915. 


Uontiu 

Discharge  In  seocnd-Ceet- 

Run-off 
(toulln 
acre-teet) 

AOCOa 

Hazimuui. 

JUnlmnm. 

Uean. 

racy. 

October 

148 
ISS 

131 

134 

138 

ol28 

>119 

0122 

155 

217 

179 

a  189 

131 

130 

118 

8,240 
8.210 
7,870 
7,320 
6,780 
9,S30 
12,900 
11,000 
10,100 
8,060 
7,990 
7,020 

Novambor 

December 

c 

Jaaaarj 

c 

February 

B 

Kerch 

200 
237 
206 

127 
198 

A 

April 

A. 

S&y : :.:.::: 

B. 

June. 

C. 

July 

134 

127 

A 

B. 

Se^mber 

B. 

The  year 

237 

145 

105,000 

a  Estimated  from  station  at  intake. 
OAK  OKOVE  FOBX  OF  CI^CKAXAS  BIVZR  AT  UTTAKB  ITEAB  CAZADISO,  OHEO. 

Location. — In  the  SW.  }  sec.  4,  T.  6  S.,  R.7  E.,  2,000  feet  above  proposed  intake  of 

Oak  Grove  power  development  of  Portland  Railway,  Light  &  Power  Co. ,  and  about 

35  miles  above  Cazadero,  Clackamas  County. 
Dbainaoe  area. — 131  square  miles  (measured  by  Portland  Railway,  Light  &  Power 

Co. 
Records  available. — May  21, 1909,  to  September  30, 1915. 
Gaqe. — Friez  water-stage  recorder  Installed  on  left  bank  since  October,  1913;  Watson 

recording  gage  used  March,  1912,  to  September,  1913;  vertical  staff  prior  to  March, 

1912. 
DiscHAROE  MEASUREMENTS. — ^Msde  from  cable;  velocities  high;  channel  straight. 
Channel  and  control. — Gravel;  fairly  permanent. 
Extremes  of  discharge. — ^Maximum  stage  during  year  from  water-stage  recorder, 

1.60  feet  at  9  p.  m.,  April  3  (discharge,  860  second -feet).    Minimum  stage  from 

water-stage  recorder,  0. 62  foot  September  20  to  30  (discharge,  347  second-feet). 
1909-1915:  Maximum  stage  recorded,  3.40  feet  November  24,  1909  (discharge, 

2,670  second-feet).    Minimum  discharge,  320  second-feet  (gage  height,  0. 60  foot) 

October  17  to  November  3. 1911. 
IcB. — Never  any  ice,  as  stream  is  largely  spring-fed. 
Diversions. — None. 
Regulation. — None. 
Accuracy. — Results  considered  good. 

Cooperation. — Field  data  furinshed  by  Portland  Railway,  Light  &  Power  Co. 
The  following  discharge  measurement  was  made  by  N.  W.  McMillen: 
August  24,  1915:  Gage  height,  0. 65  foot;  discharge,  363  second-feet. 
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ah  Orove  Fork  of  Clackamas  River  at  intake  near 
or  the  year  ending  Sept.  SO,  1915. 


■ 

Feb. 

Mar. 

Apr. 

M87. 

June. 

July. 

Aof. 

Sept. 

lO 

413 

405 

692 

565 

491 

39.5 

3« 

354 

i4 

405 

397 

734 

655 

500 

395 

383 

354 

>o 

397 

393 

839 

545 

496 

395 

383 

354 

HI 

389 

425 

811 

530 

482 

391 

3*0 

3.54 

jO 

389 

413 

7fi9 

530 

482 

391 

383 

350 

50 

385 

409 

734 

530 

478 

395 

383 

350 

M 

385 

405 

769 

5.W 

473 

395 

3X3 

3.V) 

'8 

385 

405 

741 

525 

4«8 

399 

3X3 

350 

W 

385 

405 

714 

525 

455 

395 

3X3 

350 

90 

382 

401 

702 

525 

455 

391 

383 

3.T0 

54 

378 

4m 

702 

525 

460 

391 

379 

350 

M 

36S 

409 

720 

525 

AM 

387 

375 

350 

C2 

368 

438 

708 

525 

460 

391 

361 

350 

W 

3flS 

480 

666 

520 

451 

391 

358 

350 

8.1 

368 

535 

660 

520 

443 

383 

358 

350 

(W 

368 

545 

648 

540 

«5 

387 

358 

3.50 

V) 

3A8 

515 

618 

530 

431 

387 

358 

350 

V) 

368 

MO 

648 

520 

431 

3X7 

3Mi 

3.W 

W 

368 

530 

648 

510 

431 

3.S7 

3.W 

xia 

SO 

3«8 

530 

M8 

515 

427 

387 

358 

347 

flO 

368 

545 

630 

525 

423 

387 

S.5S 

347 

57 

368 

IM 

612 

525 

419 

387 

358 

347 

,i7 

371 

570 

618 

520 

419 

387 

358 

347 

."i? 

389 

590 

618 

505 

411 

3>7 

358 

347 

M 

397 

.S80 

606 

615 

407 

383 

358 

347 

.W 

385 

555 

,W 

SI5 

415 

3.<<3 

358 

347 

50 

393 

545 

575 

510 

407 

383 

3,'>S 

347 

50 

401 

570 

S75 

510 

399 

383 

3.58 

.347 

50 

620 

S80 

491 

399 

383 

3.5X 

347 

-W) 

632 

570 

482 

395 

383 

354 

347 

«4 



«32 

478 

383 

364 

i  '■ 


1  two  fairly  well  defined  rating  nirves  applicable  Oct.  1  to  Apr. 
lily  disciitirgi!  interpolated  Oct.  6-S,  May  5-11,  17,  18,  July  5,  6, 


h  of  Claekamai  River  at  intake  near  Cazadero,  Oreg., 
wr  aiding  Sept.  SO,  1915. 


Dlsdiarge  In  seoood  feet. 

Kun-off 
(total  in 
acie-teet). 

Accu- 

Maximum. 

•Minimum 

Mean. 

racy. 

393 

.500 
3S9 
405 
413 
632 
839 
.565 
.500 
399 
383 
3.54 

350 

371 
350 
3.50 
3«S 
383 
570 
478 
395 
383 
354 
347 

3*5 

3»1 
365 
361 
381 
497 
672 
521 
414 
3X9 
367 
349 

22,400 
23,400 
22,400 
22,200 
21,200 
.30,600 
40,000 
32,000 
26,400 
23,900 
22,  .XO 
20,800 

A. 

A. 

A. 

A. 
A. 

A. 

B. 

n. 

A. 
A. 

A. 

A. 

839 

•347 

425 

aOS.flOO 
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8TJBFACE  WATER  SUPPLY,  1915,  PART  XII — 0. 


LEWIS    RIVER   BASIN. 
UWIS  BIVEK  KEAS  AXBOT,  WASH. 

Location. — In  eec.  36,  T.  6  N.,  R.  3  E.,  at  Creaap's  ferry  croesing,  on  the  county 
road  from  Amboy  to  Cougar,  1}  miles  below  Canyon  Creek,  2  miles  above  Speilei 
Creek,  and  about  5  miles  northeast  of  Amboy,  Clarke  County. 

DsAiNAaB  ARBA.^ — 665  squaro  miles  (measured  on  map  in  Water-Supply  Paper  253, 
p.  74,  and  checked  on  Forest  Service  map). 

Recobds  available. — January  20, 1911,  to  September  30, 1915. 

Gaoe. — Inclined  staff  on  left  bank,  replacing  vertical  staff  at  same  location  and 
datum;  read  once  daily.    Gage  reader,  Philip  Hanley. 

DiscHAHQK  MEASUREMENTS. — ^Uade  from  the  ferry  or  from  a  boat  about  30  feet 
above  the  gage. 

Channel  and  control. — Gravel  and  small  boulders;  practically  permanent. 

Extremes  or  discharqe. — Maximum  stage  recorded  during  year,  6.7  feet  at  8  a.  m. 
April  2  (discharge,  15,800  second-feet);  miTiimiiTn  stage  recorded,  0.08  foot  Sep- 
tember 30  (discharge,  686  second-feet). 

1911-1915:  Maximum  stage  recorded,  11.4  feet  at  4  p.  m.  January  5,  1914 
(discharge,  35,000  second-feet);  minimum  stage  recorded  is  that  of  1915. 

Winter  flow. — Stage-discharge  relation  never  affected  by  ice. 

DrvERsioNS. — ^None. 

Regulation. — None. 

Accuracy. — Re^^ults  considered  excellent  except  for  extremely  high  and  low  stages. 

The  following  discharge  measurement  was  made  by  C.  L.  Batchelder: 
August  10, 1915:  Gage  hci  ht,  0.48  foot;  discharge,  981  second-feet. 

Daily  dueharge,  in  $eeond-/eet,  of  Lewi*  River  near  Amboy,  Wath.,  for  the  year  ending 

Sept.  30, 1915. 


D»y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1,560 
2,940 
2,780 
3,470 
2,180 

2,040 
1,910 
1,790 
1,790 
2,470 

2,470 
2,180 
1,790 
1,790 
2,320 

2,470 
2,940 
4,650 
12,700 
8,910 

7,180 
6,100 
4,880 
4,200 
3,810 

3,450 
3,110 
2,940 
2,780 
2,620 
3,110 

3,450 
6,100 
12,700 
10,200 
8,300 

7,430 
6,100 
6,360 
5,130 
4,420 

5,360 
6,100 
12,700 
10,800 
7,710 

7,160 
6,360 
6,360 
4,650 
4;  200 

4,200 
4,000 
4,000 
3,810 
3,630 

3,630 
3,450 
3,630 
3,810 
3,810 

3,630 
3,450 
3,280 
3,110 
2,040 

2,040 
2,780 
2,780 
2,620 
2,470 

2,320 
2,180 
2,180 
2,040 
2,040 

1,910 
1,910 
1,790 
1,790 
1,670 

1,670 
1,670 
1,670 
1,670 
1,670 

3,110 
4,000 
3,450 
3,280 
3,280 
4,200 

6,360 
4,880 
4,650 
4,000 
3,630 

3,280 
3,450 
4,420 
4,200 
4,000 

4,880 
6,380 
5,600 
6,890 
6,850 

4,880 
4,200 
4,000 
3,810 
3,450 

3,110 
3,110 
2,940 
2,780 
2,620 

2,470 
2,320 
2,320 
2,040 
2,470 
2,470 

4,300 
3,810 
3,810 

3,630 
6,360 

5,850 
6,360 
4,420 
4,000 
3,630 

3,450 
3,280 
3,2S0 
2,940 
2,940 

2,620 
3,630 
3,450 
3,110 
3,110 

3,110 
3,450 
3,450 
3,630 
4,650 

4,200 
4,000 
3,810 

3,630 
3,450 
3,280 

3,450 
3,280 

3,110 
2,940 
2,940 
2,940 
2,780 

2,780 
2,780 
3,110 
6,360 
7,430 

7,180 
6,360 
6,360 

6,850 
6,120 

6,120 
5,360 
6,600 
6,360 
4,880 

4,660 
4,000 
3,810 
4,200 
4,420 
4,650 

9,630 
15,200 
13,800 
11,400 

8,600 

7,180 
6,890 
6,100 
6,600 
4,880 

4,650 
4,650 
4,880 
4,420 
4,200 

4,200 
4,200 
4,200 
4,000 
4,200 

3,810 
3,630 
3,280 
3,110 
2,940 

2,780 
2,780 
2,780 
2,780 
2,620 

2,470 
2,320 
2,180 
2,320 
3,180 

2,320 
2,320 
2,320 
2,620 
3,110 

3,110 
2,940 
2,780 
2,620 
2,470 

2,320 
2,320 
2,320 
2,620 
2,470 

2,620 
2,780 
2,780 
2,940 
3,280 

4,200 
4,880 
6,890 
5,360 
4,650 
4,000 

3,810 
3,450 
3,110 
2,940 
2,780 

2,620 
2,470 
2,320 
2,180 
3,040 

2,040 
1,910 
1,910 
1,790 
1,790 

1,790 
1,870 
1,670 
1,560 
1,560 

1,560 
1,560 
1,450 
1,450 
i;4S0 

1,560 
1,560 
1,450 
1,450 
1,450 

1,400 
1,300 
1,300 
1,300 
1,300 

1,300 
1,400 
1,450 
1,450 
I,3S0 

1,260 
1,250 
1,200 
1,200 
1,350 

1,450 
1,560 
1,450 
1,400 
1,350 

1,250 
1,200 
1,160 
1,160 
1,160 

1,130 
1,120 
1,120 
1,120 
1,120 
1,130 

1,070 

1,070 

1,070 

990 

990 

990 
950 
950 
950 
BSO 

9S0 
910 
910 
910 
910 

910 
910 
910 
910 
910 

910 
910 
876 
840 
840 

840 
840 
840 
840 
805 
805 

840 

2 

840 

3 

840 

4 

840 

{ 

840 

S 

805 

7 

770 

8  

770 

• 

770 

10 

770 

11 

770 

12 

840 

13 

840 

U 

806 

15 

770 

16 

770 

17 

770 

IS 

770 

19 

735 

20 

735 

21 

736 

22 

735 

23 

736 

24 

700 

25 

700 

26 

700 

27 

735 

28 

73S 

JD 

700 

30 

686 

31 

Note.— Discbarge  determined  from  a  rating  curve  well  defined  between  900  and  14,000  second-feet. 


Digitized  by 


Google 


S^LITZ   RIVER  BASIN. 


138 


%ear  Amhoy,  Wash., /or  the  year  ending  Sept.  SO,  1915. 
Inage  ana,  666  square  mllesi] 


iscliArge  in  second-feet. 

Run-off. 

\flT%lr¥inTTI 

Umui. 

Per 

square 
mUe. 

Depth  In 

Inencs  on 

drainage 

area. 

Total  in 
■cre-teec. 

Accu- 
racy. 

1,560 
3,450 
1,670 
2,040 
2,620 
2,780 
2,620 
2,1.S0 
1,450 
1,120 
)                      805 
)                    686 

3,480 
5,920 
2,960 
3,850 
3,830 
4,390 
5,440 
3,050 
2,010 
1,280 
918 
769 

5.25 
8.90 
3..S5 
5.79 
5.76 
6.60 
8.18 
4.59 
3.02 
1.93 
1.38 
1,16 

6.05 
9.93 
4.44 

6.68 
6  00 
7.61 
9.13 
5.29 
3.37 
2.22 
1.59 
1,29 

215,000 

352,000 

157,000 

237,000 

213,000 

270,000 

324,000 

188,000 

120,000 

78,700 

56,400 

45,800 

A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 

1                   686 

3,120 

4.69 

63.60 

2,260,000 

WLITZ    RIVER    BASIX. 

OSH  arVER  NEAR  LEWIS,  WASH. 

!J.,  R.  10  E.  Willamette  meridian,  above  Clear  Fork, 
jwis,  in  Lewis  County. 

miles  (measured  on  PI.  I,  Water-Supply  Paper  313). 
19,  1907,  to  January  12,  1913;  April  14,  1913,  to  Sep- 

lay  1,  1915,  vertical  staff  on  left  bank,  about  900  feet 

k;  since  May  4,  1915,  inclined  staff  8  feet  downstream 

1;  read  to  hundredths  twice  a  week  by  J.  L.  Jennings. 

vertical  staff  8  feet  upstream  from  present  gage  and  at 

.06  foot  lower. 

-Made  from  cable  30  feet  below  gage  or  by  wading. 

1  composed  of  gravel  and  small  bouldera  which  shift  at 

:1  at  all  stages;  banks  not  subject  to  overflow.     Stage  of 

gust  28,  1915,  gage  height  - 1.00±  .3  toot. 

Maximum  stage  recorded  during  the  year,  4.9  feet  at 

large,  2,700  second-feet);  minimum  stage  recorded  0.20 

er  28  (discharge,  56  second-feet). 

stage  recorded,  above  top  of  gage  (8.0  feet)  November 

ated  at  7,500  second-feet);  minimum  stage  recorded, 0.20 

irge  relation  not  seriously  affected  by  ice;  open-channel 

iplicable. 


or  days  when  gage  was  read. 

t  record  furnished  by  Portland  Railway,  Light  &  Power 
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SURFACE   WATER  SUPPLY,  1916,  PART  XII C. 


Discharge  meamremenit  of  Ohanapeauh  River  near  Levna,  Wash.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

KadAby- 

Oafe 
liei^t. 

Dis- 
cbarge. 

Date. 

Made  by- 

Gage 
boight. 

Dis- 
charge 

Oct.     3 

I.  L.ColUer.. 

Feet. 
0.78 
2.00 
Z44 

680 
893 

June    3 
Aug.  28 

C.  0.  Paulsen.. 

Feet. 
1.64 
.49 

'"■tl 

Apr.  16 
18 

CO.  Paulsen 

Parker  and  Paulsen ... . 

do. 

113 

Daily  disdiarge,  in  seeond-feel,  of  Ohanapeeosh  River  near  Lewis,  Wash.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Atig. 

Sept. 

1 

375 

460 

2 

164 

143 

170 

322 

3 

162 

2,700 

2,140 

"uo 

522 

204 

4 

92 

S 

278 

196 

« 

226 

181 

990 

270 

7 

167 

930 

73 

g 

226 

680 

500 

g 

195 

196 

173 

10 

225 

600 

668 

204 

137 

11 

635 

71 

12 

167 

196 

420 

13  

iSO 

210 

167 

770 

204 

14 

1,450 

129 

63 

IS 

167 

440 

380 

16 

183 

167 

676 

680 

235 

17 

438 

too 

146 

18 

930 

635 

77 

19 

162 

173 

360 

20 

870 

167 

460 

204 

21 

930 

164 

77 

22 

140 

480 

340 

23 

167 

162 

755 

204 

24 

395 

650 

600 

158 

26 

600 

70 

26 

126 

140 

522 

270 

27 

856 

173 

415 

179 

28 

606 

113 

6S 

29 

116 

090 

270 

30 

140 

460 

31 

505 

635 

204 

116 

NoTK.— Discharge  determined  as  follows:  Oct.  1  to  Apr.  1,  from  a  rating  curve  well  defined  above  and 
ialrly  well  defined  below  100  senmd-feet;  Apr.  2  to  Sept.  30,  from  a  rating  curve  well  defined  above  and 
(airly  well  defined  below  70  second-feet. 

COWLITZ  BlVXa  AT  I.ZWIS,  WASH. 

Location. — In  see.  15,  T.  13,  N.,  R.  9  E.  Willamette  meridian,  at  suspension  bridge, 
about  1  mile  northeast  of  Lewis  and  li  miles  below  Lake  Creek,  in  Lewis  County. 

Drainage  area. — 275  miles  (measured  on  PI.  I,  Water-Supply  Paper  313). 

Records  avahable. — ^July  1, 1911,  to  September  30, 1915. 

Gaoe. — October  1, 1914,  to  May  3, 1915,  vertical  staff  on  left  bank  110  feet  below  sus- 
pension bridge;  May  4  to  September  30,  1915,  vertical  staff  bolted  to  solid  rock 
on  left  bank  40  feet  above  suspension  bridge.  Gage  read  to  hundredths  once 
daily  from  Jime  to  September  by  J.  L  Jennings  and  William  Sethe.  The  gage 
used  prior  to  May  4,  1915,  was  one  of  several  that  had  been  maintained  at  the 
same  site  and  at  approximately  the  same  datum,  since  August  15, 1907,  when  the 
original  gage  was  installed  by  the  Valley  Development  Co.  The  g£^  in  use 
July  1,  1911,  was  washed  out  November  20,  1911,  reinstalled  November  27,  1911, 
again  washed  out  November  3,  1914,  and  replaced  November  9,  1914.  Datum 
of  gage  installed  May  4, 1915,  entirely  different  from  that  of  gages  previously  used. 

Discharge  measurements. — ^Made  from  bridge  at  the  gage  or  by  wading. 

Channel  and  control. — ^Bed  of  stream  composed  of  gravel  and  sand;  likely  to 
shift.  Right  bank  subject  to  overflow  at  extremely  high  stages.  Control  is  a 
gravel  and  boulder  riffle  300  feet  below  the  gage.  Stage  of  zero  flow  determined 
from  new  gage  August  29,  1915,  -1.8  feet  ±0.3  foot. 
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I  I    ; 


imum  stage  recorded  during  year,  7.1  feet  at  9.30 
,  13,400  second-fepti;  minimum  stage  recorded.  0.4.3 

(discharge,  375  second-feet). 

B  recorded,  7.35  feet  November  19,  1911  (discharge 
out  on  following  day);  minimum  stage  recorded,  0.95 
■  3,  1911  (discharge,  285  second-feet). 

relation  not  affected  by  ice. 


siderable  diurnal  fluctuation  March  to  June. 

ord   furnished  by  United  States  Forest  Service  and 

Power  Co. 

tz  River  at  Lewis,  Wa»h.,  during  the  year  ending  Sept. 
SO,  1915. 


Dis- 
charg«. 

Date. 

Miirte  by- 

Oajje 
beiglit. 

DUi- 

Old 
gage. 

gage. 

charge. 

•ttt. 

.'ie' 

Sec.-fl. 
aRI5 
o 1.940 
o  2, 170 
01,430 

June    4 

Aug.  28 

28 

C.  0.  Paulsen 

do 

do 

Feet. 

1.80 

Ferl. 
1.90 
l.M 
1.14 

Srcfi. 

»1,3B0 

885 

1« 

ibove  gage. 


i  Uearaied  from  cable  100  feet  below  cage. 


of  Cowlitz  River  at  Lewis,   ]V'ash.,  for  the  year  ending 
Sept.  SO,  1915. 


Ian. 

Feb. 

Mar. 

Apr. 

May     June 

July 

Aug. 

Sept. 

628 

590 

855 

1,780 

1,140 

1,540 

1,000 

799 

600 

660 

655 

588 

7,190 

1,110 

1,400 

1,080 

823 

600 

666 

855 

820 

6,150 

1,080 

1,270 

1,080 

846 

483 

666 

520 

888 

3,840 

1.080 

1,270 

1,080 

627 

483 

62S 

590 

890 

2,530 

1,000 

1,300 

1,000 

686 

483 

628 

707 

890 

2,370 

1,170 

1,320 

920 

744 

483 

690 

707 

872 

2,220 

1,370 

1,340 

960 

84« 

424 

628 

666 

658 

1,920 

1,370 

1,370 

1,080 

846 

443 

666 

707 

688 

1,710 

1..^20 

1,340 

»-28 

750 

482 

666 

628 

685 

1,640 

1,660 

1,320 

776 

654 

434 

666 

590 

855  1  1,680 

1,480 

1,300 

712 

640 

407 

666 

590 

555 

1,710 

1,220 

1,270 

6K3 

827 

443 

fl 

666 

555 

520 

1,920 

1,040 

1,140 

712 

800 

390 

n 

707 

522 

1,220 

1,5S0 

1,0)0 

1,000 

664 

654 

390 

0 

666 

488 

1,920 

1,510 

920 

1,010 

695 

683 

390 

a     m 

620 

1,640 

1,710 

1,000 

1,000 

735 

712 

421 

»       628 

655 

1,380 

1,920 

1,080 

962 

776 

627 

452 

!0       NO 

590 

1,380 

2,220 

1,480 

922 

683 

664 

4S3 

8       590 

655 

1,280 

2,220 

1,220 

883 

720 

744 

476 

n 

590 

520 

1,200 

2,220 

1,170 

895 

776 

811 

469 

V, 

555 

520 

1,230 

1,710 

1,040 

908 

760 

744 

412 

V, 

555 

520 

1,280 

1,380 

l.OW 

920 

741 

744 

457 

■A 

555 

620 

1,7,S0 

1,280 

1,040 

1,120 

744 

744 

452 

V, 

S38 

520 

1,710 

1,140 

1,(«0 

966 

724 

776 

448 

Si 

520 

890 

1,440 

1,200 

1,170 

811 

703 

654 

413 

8S 

530 

555 

1,200 

1,260 

1,170 

776 

683 

776 

424 

t; 

tst 

555 

1,080 

1,280 

1,270 

776 

712 

776 

375 

M 

488 

565 

1,170 

1,380 

1,370 

811 

712 

600 

376 

,v 

488 

1,260 

l.&SO 

1,420 

846 

712 

683 

424 

l» 

455 

1,3'20 

1,260 

1,510 

920 

744 

883 

463 

!& 

W 

1,380 

1,600  1 

776 

600 

i  lollowsi  Oct.  1  to  Nov.  3,  from  a  rating  curve  well  denned  between  6.'Sp 
,y  3,  Iroma  rating  curve  very  well  defined  Iwtwcen  9uo  and  2,400  second- 
ieiincd  rating  curve.  Discharge  interpolaied  for  luck  of  jjagc  readings, 
!1,23,  Nov.  4-8,  Dec.  20,  27,  Jan.  10,  24,  31,  Feb.  14,  21,  28,  Mar.  7,  14,  21, 
»,  June 2, 5-7,  9-11,  13,  16-18,  20-21,  24,  July  1,  9,  15-16,  19,  21,  24-25,  28, 
1, 4, 8, 10, 16-17,  19-20,  22-24. 
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136  SURFACE  WATEB  SUPPLY,  1915,  PAET  XH 0. 

Monthly  dUcharge  of  Cowlitz  River  at  Lewit,  WaA.,  for  the  year  ending  Sept.  SO,  1915. 
[Dnlnage  ura,  276  square  mUes.] 


Discharge  In  aeoond-feet. 

Bon-oS. 

UMth. 

Muc^iimun* 

Mlnlmnm. 

Ueon. 

Per 

aquan 
mile. 

Depth  in 

Incneson 

diainage 

area. 

Total  In 
acre-feet. 

Accu- 
racy. 

October 

1,7«0 

13,400 

1,140 

707 

707 

1,(20 

7,190 

1,660 

1,540 

1,080 

883 

600 

588 

1,260 
426 
455 
488 

520 
1,140 
920 
775 
654 
600 
375 

983 

3,630 

584 

507 

673 

1,030 

2,080 

1,220 

1,090 

809 

721 

461 

3.57 
13.2 
2.12 
2.17 
3.08 
3.75 
7.66 
4.44 
3.96 
2.94 
3.63 
1.64 

4.13 
14.73 
2.44 
2.50 
2.17 
4.32 
8.44 
5.12 
4.42 
3.39 
3.02 
1.83 

50,400 

:i6,ooo 

36,900 
36,700 
31,800 
63,300 
124,000 
78,000 
64,900 
49,700 
44,300 
28,800 

B. 

B. 

B. 

J&nuAlT     

B. 

B. 

Uarvh... 

A. 

April 

A. 

fiM.::;:;"::::::.:. :.:...; 

A. 

June... 

B. 

July 

B. 

B. 

BeDtomber 

B. 

Thft  vMr 

13,400 

375 

1,150 

4.18 

56.50 

829,000 

OOWUTZ  RIVZa  AT  MOSST  BOCK,  WASH. 

Location.— In  sec.  1,  T.  12  N.,  R.  2  E.,  at  county  highway  bridge  1  mile  north  of 

Moesy  Rock,  in  Lewis  County,  and  2}  miles  above  mouth  of  Tilton  River. 
Drainaoe  arba.— 1,170  square  miles  (measured  on  PI.  I,  Water-Supply  Paper  313). 
Records  available.— January  1,  1912,  to  September  30,  1915  (fragmentary). 
Gaoe. — ^Vertical  staS  in  3  sections  on  left  bank,  100  feet  above  bridge;  read  once  a 

day  to  tenths  by  G.  W.  Jerrells.    Prior  to  September  18, 1913,  a  chain  gage  on  the 

bridge,  at  a  different  datum. 
Discharge  heasurbmbnts. — ^Made  from  highway  bridge. 
Channel  and  control. — Channel  above  and  below  gage  is  a  deep  canyon  with 

almost  vertical  walls.    Control  is  a  broad  ri£3e  450  feet  below  gage;  composed  of 

sand,  gravel,  and  boulders;  whifting  at  high  stages.    Stage  of  zero  flow,  about 

gage  height,  —0.9  foot. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  12.0  feet  at  8  a. 

m.  April  3  (discharge,'  17,900  second-feet);  minimum  stage  recorded,  1.45  feet 

September  30  (discharge,  862  second-feet). 
1912-1915:  Maximum  stage  recorded,  18.0  feet  Juiuary  7  to  8, 1914  (discharge, 

30,300  second-feet);  minimum  stage  recorded  September  30,  1916. 
Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 
Diversions. — None. 
Regulation  . — None. 
Accuracy. — Stage-discharge  relation  was  changed  during  high  water  of  April  3,  1915. 

Gage-height  record  prior  to  April,  1915,  not  very  reliable.    Practically  no  diurnal 

fluctuations.    Results  October  to  March,  fair;  April  to  September,  excellent. 

Discharge  meaturementt  of  Cowlitz  River  at  Uosty  Rock,  Wcuh.,  ditring  the  year  ending 

Sept.  SO,  1915. 


Date. 

Uadeby- 

Oage 
hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

Oaeo 
height. 

Dis- 
charge. 

Kay  21 

C.  0.  Paolaen 

feet. 
3.78 
3.78 
4.45 

2.78 

3,460 
4,660 
2,190 

Sept.   1 
SO 
30 

C.  0.  Paulsen 

Fat. 
2.02 
1.46 
1.46 

't^ 

21 

do. 

O.  L.Parker 

A.  B.  Tuttle 

862 

....do 

841 

July    8 

C  fl.  Paulsen 
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itz  River  at  Mossy  Rock,  Wash.,  for  the  year  ending 
ept.  SO,  1915. 


Feb. 


1.520 
1,C30 
1,740 
1,860 
1,970. 

1,»70 
2,O90 
2,090 
2,210 
2,210 

2,090 
1,970 
1,970 
1,970 
1,970 

1,970 
1,970 
1,8(30 
1,740 
1,740 

1,740 
1,740 
1,740 

1,800 
1,970 

1,970 
1,970 
1,970 


Uar. 


1,970 
1,970 
1,970 
1,970 
1,860 

1,740 
1,740 
1,740 
1,740 
1,740 

1,860 
1,970 
1,970 
2,210 
2,730 

3,160 
3,790 
3,310 
3,010 
2,460 

2,210 
2,330 
2,460 
2,730 
3,010 

3,310 
3,310 
3,310 
3,310 
3,470 
3,470 


Apr, 


May. 


3,140 
3,140 
3,000 
3,290 
3,600 

3,760 
3,920 
3,920 
3,920 
3,920 

3,902 
3,920 
3,920 
3,920 
3,920 

3,920 
3,9J0 
3,600 
3,440 
3,600 

3,600 
3,440 
3,290 
3,000 
3,000 

3,290 
3,290 
5,670 
6,750 
5,670 
4,780 


Ion*.    July. 


4,430 
4,21)0 
3,920 
3,760 
3,600 

3,600 
3,760 
3,700 
3,290 
3,600 

2,860 
2,720 
2,590 
2,590 
2,590 

2,720 
2,590 
2,4«) 
2,330 
2,590 

2,460 
2,210 
2,210 
2,330 
2,460 

2,330 
2,210 
2,210 
2,210 
2,210 


2,330 

2,4I'>0 
2,4(« 
2,400 
2,460 

2,330 
2,330 
2,210 
2,210 
2,090 

1,970 
1,970 
1,970 
1,850 
1,850 

1,730 
1.830 
1,830 
l,a-iO 
1,850 

1,850 
1,850 
1,850 
1,850 
1,850 

1,730 
1,850 
1,610 
1,610 
1,730 
1,730 


Aug. 


1,730 
1,730 
1,730 
1,730 
1,730 

1,730 
1,730 
1,730 
1,610 
1,610 

1,610 
1,610 
1,500 
1,600 
1,600 

1,800 
1,6(» 
1,500 
1,500 
1,400 

1,400 
1,400 
1,400 
1,400 
1,400 

1,400 
1,400 
1,400 
1,400 
1,400 
1,400 


Sept. 


1,300 
1,300 
1,220 
1,130 
1,130 

1,130 
1,050 
1,050 
1,050 
975 

975 
975 
1,050 
975 
975 

900 
900 
900 
975 
975 

975 
975 
975 
975 
900 

900 
975 
975 
975 
863 


Oct.  1  to  Apr.  2,  from  rating  curve  (airly  well  deflned  up  to  7,000 
defined  curve. 

1/  Mossy  Rock,  Wash., /or  the  year  ending  Sept.  '0,1915. 
age  area,  1,170  square  miles.) 


Iscliarge  in  socond-foet. 

Run-oll. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 

Incnes  on 

drainage 

area. 

Total  in 
acre-leet. 

Acco 
racy. 

1 

1,140 
3,  (30 
1,320 
1,220 
1,520 
1,740 
3,290 
3,000 
2,210 
1,610 
1,400 
862 

2,970 
8,440 
1,790 
1,780 
1,910 
2,510 
6,030 
3,850 
2,900 
1,990 
1,530 
1,010 

2.51 
7.21 
1.53 
1.52 
1.83 
2.15 
5.15 
3.29 
2.48 
1.70 
1.31 
.864 

2.89 
8.04 
1.76 
1.75 
1.-0 
2.48 
6.75 
8.79 
2.77 
1.96 
1.51 
.96 

181,000 
602,000 
110,(KI0 
109,000 
106,000 
154,000 
350,000 
237,000 
173,000 
122,000 
9J,1U0 
60,100 

B. 
C. 
C. 
C. 
C. 
C. 
B. 
A. 
A. 
A. 
A. 
A. 

0 

862 

3,050 

3.61 

35.36 

2,210,000 

a  Foax  nsAK  lewis,  wash. 

.,  R.  10  E.,  above  Yakima  trail  bridge,  1  000  feet  above 

ortheastof  Lewis,  in  Lewis  County. 

nilea  (measured  on  PI.  I,  Wat«r-Supply  Paper  313). 

t20, 1907,  to  September  20,  1915. 

bank,  350  feet  above  Yakima  trail  bridge.     Gage  washed 

1912,  but  replaced  at  same  site  and  approximately  same 

int  datum  to  that  maintained  prior  to  1912  somewhat  un- 

ndredlha  twice  a  week  by  J.  L.  Jennings. 
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SURFACE  WATEB  SUPPLY,  1915,  PART  XII — 0. 


Discharge  measureubnts. — Made  from  cable  at  gi^  or  by  wading. 

Channel  and  control.— Bed  composed  of  gravel  and  boulders,  shifting  during  floods. 

One  channel  at  all  stages.     Stage  of  zero  flow  determined  September  9, 1913,  aa  at 

gage  height  —1.0  foot,  ±0.1  foot. 
Extremes  op  discharge. — Maximum  stage  recorded  during  year,  4.3  feet  at  11.50 

a.  m.,  November  3  (discharge,  1, 320  second-feet);  minimum  stage  recorded,  1.16 

feet  at  11.15  a.  m.,  September  28  (discharge,  43  second-feet). 
1907-1915:  Maximum  stage  recorded,  7.3  feet  November  23,  1909  (discharge, 

2,530  second-feet) ;  minimum  stage  recorded  September  28, 1915. 
Winter  flow. — Stage-discharge  relation  probably  not  affected  by  ice;  open-channel 

rating  assumed  applicable. 
Diversions. — None. 
Regxtlation. — None. 

Accuracy. — Results  excellent.    Considerable  diurnal  fluctuation  March  to  June. 
Cooperation. — Gage  height  record  furnished  by  Portland  Railway,  Light  &  Power  Co. 

IHscharge  meaturemtnit  of  Clear  Fork  ■near  Lewis,  Weak.,  during  the  year  endirtg  Sept. 

SO,  1915. 


Date. 

Uodo  by- 

Oaee 
height. 

Db- 

Date. 

Made  by- 

a  age 
height. 

Dfa- 

Old 
ga«e- 

New 
gage. 

Old 

gage. 

New 
gage. 

Oct.     3 

Apr.  18 

18 

I.L.CoUter 

O.L.  Parker 

Faubeo  and  Parker 

Feet. 
0.95 
1.86 
2.11 

FetL 
2.76 

See.A 

am 

a2S6 

321 

June    3 
Aug.  28 

C.  Q.Paulsen 

do 

Feet 
1.53 

Feet. 
2.21 
1.26 

51 

a  Measured  by  wading  500  feet  below  gage. 

Daily  discharge,  in  second-feet,  of  Clear  Fork  near  Lewis,  Wash.,  for  the  years  ending 

Sept.  SO,  19H-15. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

1313-14. 
1 

100 

100 

131 

312 

2 

174 

230 

286 

78 

3 

100 

100 

124 

162 

""i-a 

536 

4 

164 

206 

5 

88 

1,680 

i.isd' 

■""638" 

326 

"    248" 

"Mi" 

"m 
"m 

162 

'"iss" 

"m 
■""iii" 

110 

6 

254 

184 

117 

179 

298 

7 

146 

8 

242 

164 

104 

188 

216 

78 

9 

130 

298 

422 

TV 

10 

280 

146 

104 

179 

226 

11 

2»4 

12 

230 

146 

110 

188 

104 

13 

368 

458 

576 

14 

184 

155 

110 

312 

358 

16 

308 

197 

16 

184 

146 

104 

388 

536 

117 

17 

234 

18 

280 

138 

104 

356 

19... 

230 

98 

20 

242 

UO 

104 

358 

536 

458 

21 

294 

138 

22 

230 

123 

131 

326 

124 

23 

230 

24 

368 

114 

138 

260 

328 

260 

25 

267 

26 

323 

114 

131 

m 

84 

27 

230 

260 

358 

38 

308 

107 

206 

179 

29 

174 

117 

98 

30 

280 

100 

170 

237 

31 

164 

146 
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■near  LfwU,  Wash.,  during  the  year  ending  Sept. 
t3 Continued . 


Keb. 

Mar. 

Apr.  May. 

Juno. 

July. 

Aug. 

Sept. 

162 

93 

93 

230 

750  

179 

188 

74 

60 



104 

92 

405 

115 

46 

248 

208 

104 

93 

200 

87 

63 

216 

45 

178 

98 

86 

326 

87 

63 

51- 

1J4 

168 

M 

170 

260 

87 

63 

326 

216 

50 

100 

86 

188 

87 

56 

46 

170 

132 

i    80 

272 

82 

179 

54 

178 

46 

3  

197 

115 

9a 

170 

75 

51 

43 

.... 

304 

124 

H  

206 

330 

80 

52 

-defined  ratlni;  cur\es  applicable  Oct.  1, 1913,  to  Jan.  4,  1914; 
,0  Sent.  30,  1915;  determinations  given  only  for  d:\ys  on  which 
Sept.  30, 1914,  revised  since  publication  in  Wster-Supply  Paper 

T  X0T7TH,  NEAB  LXWIS,  WASH. 

i.  10  E.,  at  Yakima  trail  bridge,  half  a  mile  above 
northea.«t  of  Lewis,  in  Lewis  County, 
y  10  Bquare  miles  (measured  on  PI.  I,  Water-Supply 

?r  6,  1910,  to  January  20,  1913,  and  April  13,  1913, 
station  was  di.«con tinned. 

it,  nailed  to  large  stump  on  left  bank,  10  feet  above 
ad  to  hundredths  two  and  three  times  a  week  by 


I; 

! 
1 

1'! 

• 

'ir- 


'I' 


!ade  by  wading  near  gage  and  from  Yakima  trail 

Aannel  at  all  stages;  bed  composed  of  large  boulders 
id;  not  subject  to  shifting.  Stage  of  zero  flow  gage 
jtermined  October  3,  1914,  and  August  28,  1915. 
.ximum  stage  recorded  during  year,  3.0  feet  November 
Bet);  minimum  stage  recorded,  0.55  foot  September 
second-feet). 

age  recorded,  3.6  feet  November  19,  1911  (discharge, 
1  stage  recorded,  0.5  foot  Septembers,  1911  (discharge, 


■i 


\ 
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SURFACE   WATEB  SUPPLY,  1915,  PART  XII C. 


Winter  flow. — Stage-dischaige  relation  probably  not  affected  by  ice;  open-channel, 

rating  curve  assumed  applicable. 
Diversions  . — None . 
Regulation. — None. 
Accuracy. — Record  of  daily  discharge  excellent;  but  accuracy  of  monthly  means 

impaired  by  incompleteness  of  gage-height  record. 
Cooperation. — Gage-height  record  furnished  by  Valley  Development  Co. 

Dueharge  meaiuremtnts  of  Coal  Creek  at  mouth,  near  Levns,  Wash.,  dunng  the  year 

endtng  Sept.  SO,  1915. 


Date. 

Uadeby- 

Oice 
height. 

caatgt. 

Date. 

Madeby- 

Oage 
hei^t. 

Dis- 
charge. 

Oct.    3 

I.L.  Collier 

Feet. 
0.83 

i.ea 

49.8 

June    4 
Aug.  28 

Feet. 
1.22 
.S» 

aee.-ft. 
38.  7 

Apr.  17 

C  0.  Pauleen 

do 

4.0 

Datly  dudiarge,  in  second-feet,  of  Coal  Creek  at  mouth,  near  Lewis,  Wash.,  for  the  year* 

ending  Sept.  SO,  1911-1915. 


Day. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1910-11. 

40 
97 
97 
97 
78 

82 
78 
82 
60 
40 

40 
3« 
29 
29 
36 

20 
26 
26 
29 
26 

26 
34 

40 
68 
60 

40 
40 
33 
39 
32 
29 

26 
34 
34 
38 
38 

38 
60 
45 
40 
33 

33 
29 
24 
19 
19 

19 
31 
31 
34 
31 

19 
17 
17 
17 
15 

15 
13 
13 
13 
17 
19 

19 
17 
17 
17 
16 

16 
13 
13 
13 
U 

13 
12 
13 
13 
13 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
8.5 
8.5 

8.5 

a. I 

8.5 
13 
13 

13 
13 
13 
13 
13 

13 
12 
13 
12 
17 

24 
10 
40 
40 
66 

70 
78 
108 
88 
62 

68 

70 
33 
33 
38 
60 

70 
70 
68 
45 
40 

33 
39 
39 
39 
39 

26 
24 
31 
31 
31 

34 

31 
38 
38 
36 

32 
40 
40 
70 
118 

88 
62 
60 

60 
70 
78 
88 

97 

78 
82 
82 
68 
46 

40 
45 
45 
40 
45 

78 
78 
97 
88 
70 

78 
97 
78 
70 
58 

80 
60 
66 
70 
118 
189 

214 
180 
180 
97 
70 

70 
78 
78 
78 
97 

202 
214 
189 
186 
130 

118 
97 
78 
70 
68 

82 
70 
60 
40 
38 

45 
70 
63 
60 
SO 

SO 
SO 
68 
70 
68 

58 
60 
40 
32 
32 

29 
29 
29 
29 
29 

26 
24 
31 
19 
19 

17 
17 
15 
15 
13 

13 
13 
13 
13 
12 
10 

10 
10 
10 
10 
10 

as 

8.5 
85 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
6.8 
6.8 
7.0 

7.0 
6.8 
6.8 
4.6 
4.5 

4.6 
4.5 
4.5 
3.8 
4.6 
4..'! 

3  8 

2 

3 

4  5 

4 

S 

7  0 

ft 

24 
141 
141 

78 

6  8 

7 :.. 

6  g 

8 

3  0 

9 

10 

is'" 

11 

288 
165 
97 
78 
SO 

40 
32 
32 
29 
97 

12 

8.5 

13 

14 

10 

16 

18 

40 

17 

18 

36 

19 

30 

24 

21 

22 

240 
189 
Ml 
97 

82 
60 
40 
40 
40 

ii" 

23 

24 

13 

36 

38 

13 

27 

28 

■ii" 

39 

30 

10 

31 
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Creeh  at  mouth,  near  I,ewU,  Wath.,  for  the  yfars 
,  19X1-1915 — Continued. 


Keb. 

liar. 

Apr. 

M«y. 

June. 

July. 

Aug. 

8«pt. 

97 
SO 

as' 
is' 

78" 

118 

... .^^. 

141 

.  "iis" 


62 
i   

40 
i    

1    

as 

17 

s  

....... 

■    "i?" 

17 

....... 

...... 

""'is" 
"■■is" 

14 

■  "u" 
""ii" 

19 
""45" 

"  ■"is" 

2> 

33 

10 
...... 

....... 

::«:: 

12 
....... 

....... 

■■l9"" 

"iY" 

13 
...... 

■""8."5" 
'"Y.i)' 
"21"   " 

1«5 

48 

40 

40 

31 

130 

.     40 

31 

33 

33 

188 

45 

21 

33 

49 

303 

33 

32 

40 

189 

141 

33 


31 

62 

141 

2M 

32 

21 

45 

189 

141 

32 

20 

32 

340 

79 



26 

17 

32 

ui 

78 

32 

15 

31 

183 

153 

21 

13 

2S 

214 

97 

17 

12 

26 

88 

118 

13 

12 

25 

165 

17 

12 

25 

148 

70 

15 

10 

32 

141 

33 

13 

10 

141 

B. 

Jan. 

Apr. 

May 

June. 

July 

A  UK. 

Sept. 

17 

404 

185 

24" 

17 

19 
19" 

ie" 

ie" 

i2" 

1.5 

\2 

l;)' 

\i 

\i 

10 

lu' 

iu' 

9.7 

■; : :  " 

so" 

45 

306 

143 

13 

340 

40 

39 

279 

120 

21 

SO 

50 

34 

206 

120 

12 

SO 

214 

31 

314 

89 

17 

45 

240 

14 

31 

64 

80 

13 

33 

120 

165 

3? 

80 

80 

13 

22 

214 

143 

•m 

62 

W 

8.5 

17 

80 

99 

36 

12C) 

72 

7.0 

15 

143 

80 

31 

211 

32 

7.(t 

10 

214 

50 

% 

IftS 

64 

R.  5 

143 

214 

•e, 

270 

5fi 

5.8 

132 

241) 

31 

214 

.V) 

9.7 

110 

279 

14 

1 

143 

:t2 

9.4 

80 

;H4 

M 

120 

26 

13 

56 

279 

Ml 

1 

I 

r 


I 


'( 
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SURFACE   WATER  SUPPLY,  1915,  PART  XII — 0. 


Winter  pu>w. — Stage-dJschaige  relation  not  affected  by  ice. 

DivEBSioNS. — None. 
Regulation. — None. 
Accuracy. — Reeulta  excellent  except  for  short  periods  when  there  may  have  been  a 

small  amount  of  leakage  under  weir.    Practically  no  diurnal  fluctuation. 
Cooperation. — Crage-height  record  furnished  by  Portland  Railway,  Light  &  Power 

Co. 

Ditcharge  tneaturtmtnu  of  Lake  Creek  at  outlet  of  Packwood  Lake,  near  Lewis,  Wash., 
mtrirtg  the  year  ending  Sept.  30, 1915. 


Date. 

Madeby- 

Oaee 
height. 

Db- 
charge. 

Date. 

Uade  by- 

Oage 
hel^t. 

Db- 
dtarge. 

Oot.  6 
Apr.  IS 

I.L.  Collier 

Parker  and  Psuben.... 
C.  O.  Paulsen 

a72 
1.07 
1.30 

aee.-fl. 
S3 
M 
114 

Aug.  27 

Paulaen  and  Jennings . . 

Feet. 

a8g 

.M 

aec.-fl. 
M 
06 

JaiM  2 

Daify  ditcharge,  in  leoond-fiet,  of  Lake  Creek  at  outlet  o/Padcwood  Lake,  ruar  Leant,  Wath. , 
for  the  year  ending  Sept.  SO,  1915. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Blar. 

Apr. 

ifay. 

June. 

July. 

Aug. 

S8 

78 

78 

47 

»7 

33 

48 

68 

117 

99 

78 

S7 

IDS 

78 

4S 

37 

33 

64 

68 

111 

105 

78 

S7 

186 

73 

47 

36 

33 

88 

68 

105 

111 

78 

S4 

211 

68 

46 

36 

34 

105 

68 

99 

HI 

78 

S3 

211 

68 

45 

36 

34 

105 

68 

105 

III 

73 

S2 

186 

68 

45 

36 

34 

105 

68 

111 

111 

73 

SI 

163 

64 

45 

36 

34 

105 

73 

117 

111 

73 

SO 

149 

64 

46 

86 

34 

99 

78 

117 

111 

68 

SO 

130 

SO 

44 

34 

33 

90 

83 

111 

III 

68 

S3 

117 

S» 

45 

34 

33 

88 

94 

90 

99 

68 

57 

130 

57 

45 

34 

33 

88 

94 

94 

88 

68 

'64 

149 

55 

45 

34 

33 

88 

88 

88 

88 

68 

«8 

220 

54 

45 

3S 

33 

88 

88 

83 

83 

64 

«8 

247 

54 

45 

34 

34 

88 

83 

83 

78 

68 

68 

203 

S3 

46 

33 

37 

88 

78 

88 

S3 

64 

68 

170 

52 

44 

33 

40 

83 

78 

88 

83 

68 

68 

149 

SO 

42 

34 

40 

83 

78 

88 

88 

68 

68 

130 

50 

42 

84 

42 

87 

78 

88 

83 

64 

78 

123 

50 

42 

34 

42 

94 

88 

88 

83 

68 

78 

111 

48 

41 

34 

42 

94 

88 

88 

83 

68 

83 

111 

47 

40 

33 

42 

94 

88 

88 

88 

68 

78 

lOS 

46 

39 

33 

42 

88 

88 

88 

88 

68 

.   73 

99 

46 

39 

33 

43 

83 

83 

88 

88 

68 

68 

99 

46 

38 

33 

43 

89 

83 

94 

83 

68 

.  68 

99 

46 

38 

33 

42 

78 

83 

94 

83 

68 

64 

94 

46 

37 

33 

42 

78 

83 

88 

83 

68 

64 

88 

47 

37 

33 

42 

73 

88 

88 

78 

68 

64 

88 

47 

37 

33 

42 

73 

95 

88 

78 

68 

64 

83 

47 

36 

42 

73 

102 

88 

73 

68 

64 

83 

47 

36 

44 

73 

110 

94 

78 

68 

73 

46 

37 

44 

117 

78 

68 

Sept. 


I 
2 
3 
4. 
S. 

6. 
7. 
8. 
9. 
10. 

II. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


M 
M 

04 

d< 
SO 

se 
so 

67 
SO 
60 

64 

66 
64 
60 
60 

60 
60 
40 

48 
48 

47 
47 
46 
44 
44 

43 
43 
43 
40 
38 


Note.— Discharge  determined  from  a  rating  curve  well  defined  between  SO  and  250  ieet. 
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outlet  of  Pachaood  Lake,  near  Levrit,  Wash.,  for  the 
ending  Sept.  SO,  1915. 


Discharge  Id  second-feet. 

Run-off 
(total  in 

Maximum. 

Minimum. 

Mean. 

»cre-feet). 

83 

SO 

63.8 

3,830 

M7 

78 

ir 

8,150 

78 

46 

M.3 

3,400 

«7 

36 

4Z1 

2,580 

87 

33 

34.3 

1,800 

44 

33 

38.0 

2,340 

lOi 

48 

86.1 

5,120 

H7 

68 

83.8 

5,150 

117 

83 

95.5 

5,680 

111 

73 

ga9 

5,590 

78 

64 

69.4 

4,270 

»4 

39 

51.4 

3.060 

M7 

33 

7a7 

61,200 

iF 


AT  XOTTTH,  NXAK  LSWIS,  WASH. 

.,  R.  9  E.  Willamette  meridian,  a  quarter  of  a  mile 
I  trail  bridge,  and  two  miles  northeast  of  Lewis,  in 

lare  miles  (measured  on  PI.  I,  Water-Supply  Paper 

!1,  1907,  to  January  22,  1913,  and  March  11,  1913,  to 

be  station  was  discontinued. 

)  8.0  feet,  on  right  bank,  a  quarter  of  a  mile  below 

read  to  hundredths  twice  a  week  October  1  to  Novem- 

nuary  23,  April  24  to  September  30,  and  once  daily 

22  and  January  23  to  April  18,  by  J.  L.  Jennings. 

tiade  from  cable  at  gage  or  by  wading. 

e  boulders;    probably  permanent.     One  channel  at 

)w  determined  October  4,  1914,  gage  height  — 1.0  foot 

iximum  stage  recorded  during  year,  1.7  feet  at  8.30 

irge,  358  second-feet);   minimum  stage  recorded,  0.25 

!,  40  second -feet). 

Rerecorded,  4.00  feet  March  15  and  16, 1908  (discharge, 

um  stage  recorded,  0.20  foot  from  September  8  to  19 

ivember3,  1911  (discharge,  36  second-feet). 

;e  relation  probably  not  affected  by  ice;  open-channel 

icable. 


>  f « 


Creek  at  moutii,  near  Lewis,  Wash.,  during  the  year  ending 
Sept.  30,  1015. 


J^l 

DIs- 
charge. 

Date. 

Made  by— 

Oaee 
lieight. 

Dis- 
charge. 

Ferf. 

Sa.-lu 
62 
106 

June    4 
Aug.  28 

Ffrt. 

0.86 

.58 

Sec.-fl. 
Ill 

.83 

do 

68 

-10 
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SURFACE   WATER  SUPPLY,  1915,  PART  XII C. 


Daily  duduxrge,  in  tecond-feet,  of  Lake  Creek  at  mouth,  near  Lewis  Wa»h.,/oT  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

«2 
02 
62 
60 
59 

58 
58 
60 
63 
66 

72 
77 

85 
85 
85 

85 
85 
85 
112 
112 

135 
120 
105 
94 
92 

84 
72 
72 
72 
72 
85 

150 
225 
290 
330 
330 

275 
227 
197 
170 
145 

195 
250 

305 
358 
315 

270 
227 
198 
184 
170 

158 
148 
138 
134 
127 

118 
115 

112 
102 
95 

94 
90 
87 
77 
78 

76 

72 
66 
67 
65 

65 
66 
64 
62 
60 

66 
56 
64 
60 
64 

47 
61 
52 
54 
56 

56 
64 

52 
61 
53 
56 

68 

60 
60 
60 
60 

82 
66 

87 
88 
66 

63 
60 
60 
69 
68 

58 
67 
60 
66 
55 

64 

62 
61 
53 

66 

63 
66 
58 
54 
51 
61 

61 
48 
64 
64 
64 

66 

64 

61 
61 
62 

61 
49 
49 
48 
49 

47 
47 
47 
48 
47 

47 
47 
47 
44 
43 

42 
43 

40 

40 
43 
42 
46 
47 

61 
49 
47 
47 
49 

48 
47 

47 
60 
67 

60 
60 
82 
60 
60 

61 
62 
65 
62 
61 

60 
68 
68 
67 
62 
66 

71 
80 
138 
198 
198 

198 
198 
198 
184 
184 

170 
160 

ISO 
150 
150 

131 
106 
110 
140 
140 

140 
128 
122 
122 
117 

109 
104 
98 
93 

87 

82 
81 
80 
80 
80 

80 
83 
85 
93 
104 

106 
103 
98 
94 
90 

89 
88 
88 
112 
112 

112 
112 
94 
91 
88 

94 
102 
112 
127 
145 
170 

170 
145 
125 
108 
114 

130 
140 
140 
131 
122 

112 
102 
90 
90 
100 

100 
100 
99 
99 
97 

97 
94 
97 
103 
103 

99 
99 
99 
99 
106 

116 
122 
127 
127 
127 

127 
127 
127 
127 
110 

100 

100 
94 
85 
86 

87 
88 
88 
88 
88 

90 
90 
90 
88 
87 

88 
85 
82 
80 
83 
86 

84 
83 
82 
80 
80 

80 
80 
80 
80 
80 

77 
72 
72 
72 
71 

71 
70 
70 
71 
72 

72 
71 
71 
70 
70 

70 
71 
71 
71 
72 
72 

70 

2 

69 

3 

68 

4 

87 

5 

05 

« 

83 

7 . 

62 

8 

63 

9 

85 

10 

as 

11 

70 

12 

87 

13 

63 

H 

6» 

16 

60 

18. 

64 

17 

S3 

18 

62 

19 

61 

20 

80 

21 

49 

22 

61 

23 

52 

24 

63 

25 

M 

28 

62 

27 

51 

28 

51 

29 

60 

30 

49 

31 

Note.— Dlsehar^  ascertained  from  a  ratine  curve  well  defined  between  40  and  600  second-feet.  Oaee 
read  about  twice  a  week  Oct.  1  to  Nov.  16,  Dec.  23  to  Jan.  24  and  Apr.  19  to  Sept.  30.  Gage  read  daily 
Nov.  17  to  Dec.  22  and  Jan.  25  to  Apr.  18,  except  the  following  days:  Nov.  22,  27,  29;  Dec.  6, 13.  14,  20;  Mar. 
7,  21,  28:  Apr.  11,  14,  and  15.  Discharge  (or  periods  when  gage  was  not  read  obtained  by  hydiographic 
oomparison  with  record  of  Lake  Creek  at  outlet  of  Packwood  Lake,  near  Lewis. 

Monthly  discharge  of  Lake  Creek  at  mouth,  near  Lewis  Wash., /or  the  year  ending  Sept.  SO, 

1915. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

Se^ember 

The  year. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


135 
358 
94 
68 
65 
65 
19S 
170 
170 
127 
84 
70 


353 


40 


80.5 

202 
62.9 
57.9 
48.5 
64.8 

139 
99.2 

110 
99.6 
74.5 
68.2 


9a5 


Run-ofI 
(total  In 
acre-feet). 


4,950 
12,000 
8,870 
3,580 
2,690 
3,360 
8,270 
8,100 
8,550 
8,120 
4,680 
3,460 


Accu- 
racy. 


65,500 
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E  RIVEB  BASIN. 

L  BELOW  PEOSPECT,  OSEG. 

.  E.,  at  ProsiMK-t  power  plant  of  ralifomia-Oregon 
)ect,  and  about  47  milee  nortboast  of  Medford;  a 
h-eek  and  2  milee  abore  Middle  Fork. 

913,  to  September  30,  1915. 

about  100  feet  above  power  house.    Read  twice 

A.  Lower, 
from  cable  about  500  feet  above  gage. 

f  large  boulders;  practically  permanent. 

im  stage  recorded  during  year,  4.9  feet  March  20 

tal,  including  eutimated  discharge  of  flume,  3,040 

ecorded,  2.3  feet  September  30  (discharge,  400 

me,  457  second-feet). 

corded,  5.0  feet  at  noon  April  15,  1914  (discharge, 

ing  estimated  discharge  of  flume,  3,120  second- 
was  that  of  1915.  7 

ition  not  affected  by  ice. 

1  Power  ("o.'s  flume  diverts  around  this  station; 

n.    (See  p.  151.) 


lent  was  made  by  P.  V.  Hodges: 
2.35  feet;  discharge,  419  second-feet. 

<it  River  below  Prospect,  Oreg.,for  the  years  ending 
t.  SO,  1913-1915. 


■ 

-^ug. 

Sept. 

Uay. 

Aug. 

Sept. 

13. 

665 
630 
630 
030 
630 

630 
630 
630 
630 
630 

660 
800 
660 

560  '■ 
660 

560 

560 

560, 

860 

560 

1912-13. 
21 

630 
030 
595 
595 
595 

595 
.595 
595 
595 
595 
595 

632 

22 

23 

605 

24 

532 

25 

532 

26 

532 

27 

532 

28 

560 

29 

695 

.10 

860 

31 

/■ 


I 


Cooo' 
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SURFACE   WATER  SUPPLY,  1915,  PAET  XII C. 


Daily  ditcharge,  in  »econd-feet,  of  Rogue  Siver  below  Protpect,  Oreg.,/or  the  ycari  ending 
Sept.  SO,  79/J-i9/5— Continued. 


Day. 


191^14 

1 

i , 

s 

4 

« 

« 

7 

8 

S 

10 

11 

1» 

13 

14 

IS 

16 

17 

18 

W 

20 

21 

22 

23 

24 

2S 

28 

27 

28 

20 

X 

31 

1914-18. 

1 

2 

3 

4 

8 

6 

7 

8 

9 

lu 

11 

12 

18 

M 

16. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26. 

28 

27 

28 

29 

30 

31 


Oct. 


S32 

560 
660 
S«0 
832 

860 
1,280 
950 
666 
895 

860 

560 


860 


805 

860 
895 
660 

860 
660 
560 
660 
632 

660 
660 
632 
632 
532 
532 


80S 
630 

740 
630 

seo 

632 
832 

595 
560 
700 

665 
630 
596 
595 
532 

632 

666 

700 

2,290 

1,360 

1,180 
908 

780 
780 
700 

700 
630 
630 
695 
898 
698 


Nov. 


632 

660 
832 
633 
820 

2,020 

1,580 

1,150 

960 

906 

1,100 

860 
1,050 
1,100 

860 

630 
630 
665 
665 
666 

890 
595 
700 
740 
740 

1,100 

1,150 
820 
950 
860 


700 
740 
700 
630 
595 


695 

560 
560 
560 

560 
660 
700 
630 
660 

560 

580 
560 
660 
660 

660 
633 

532 
605 
532 

606 

60S 
632 
632 
605 


Dec 


700 
740 
700 
665 
666 

666 

666 
666 
665 
665 

«>0 

630 
630 
630 
630 

630 
668 

630 
630 
630 

680 
630 
630 
630 
630 

630 


860 
896 


606 
606 

606 
60S 

606 

606 
806 
606 
606 
506 

60S 
606 
486 
466 
466 

SOS 
466 
468 

488 
605 

486 
606 

605 
SOS 
506 

560 
606 
606 
505 
605 
805 


Jan. 

Feb. 

Uar. 

Apr. 

)C87. 

lone. 

July. 

1,740 

880 

2,260 

1,100 

1,630 

1,300 

780 

3,020 

860 

2,020 

1,100 

1,580 

1,250 

740 

1,690 

820 

1,690 

1,150 

1,690 

1,150 

830 

1,580 

820 

1,090 

1,470 

1,090 

1,150 

700 

1,680 

780 

2,020 

1,740 

1,680 

1,160 

700 

1,880 

740 

2,020 

1,640 

1,680 

1,160 

630 

1,800 

700 

2,020 

1,580 

1,580 

1,250 

665 

1,800 

700 

2,020 

1,580 

1,640 

1,300 

665 

1,580 

700 

2,020 

1,740 

1,580 

1,250 

700 

1,420 

780 

2,030 

3,090 

1,680 

1,150 

630 

1,250 

820 

2,030 

1,910 

1,680 

1,150 

680 

1,150 

820 

2,130 

1,800 

1,580 

1,250 

630 

1,150 

860 

2,130 

2,020 

1,740 

1,150 

630 

1,130 

820 

2,020 

2,250 

1,800 

1,150 

630 

1,060 

820 

1,910 

2,740 

1,800 

1,160 

505 

1,050 

830 

1,910 

2,490 

1,690 

1,060 

60S 

1,000 

860 

2,030 

2,130 

1,690 

1,000 

605 

950 

050 

2,020 

2,020 

1,680 

950 

595 

860 

1,050 

2,020 

2,020 

1,520 

950 

505 

860 

1,060 

2,020 

2,020 

1,620 

860 

695 

950 

1,150 

2,020 

2,020 

1,690 

860 

596 

1,360 

1,150 

2,020 

1,800 

1,680 

860 

595 

1,250 

1,100 

2,020 

1,800 

1,680 

820 

560 

1,360 

1,100 

1,910 

1,740 

1,580 

1,160 

560 

1,360 

1,680 

1,890 

1,640 

1,800 

050 

660 

1,470 

1,470 

1,680 

1,680 

1,470 

950 

560 

1,250 

1,470 

1,470 

1,520 

1,420 

860 

560 

1,150 

2,250 

1,360 

1,420 

1,360 

780 

560 

1,050 

1,250 

1,360 

1,250 

780 

560 

1,050 

1,200 

1,360 

1,250 

780 

660 

860 

1,150 

1,250 

660 

606 

1,470 

740 

1,680 

1,150 

1,300 

660 

606 

1,360 

740 

1,800 

1,050 

1,300 

660 

606 

1,250 

740 

2,020 

1,050 

1,150 

660 

505 

950 

740 

1,800 

1,000 

1,150 

660 

660 

860 

740 

1,640 

950 

1,100 

660 

860 

780 

700 

1,580 

1,000 

1,050 

660 

660 

780 

665 

1,580 

950 

1,050 

666 

666 

740 

665 

1,520 

1,050 

950 

660 

630 

740 

665 

1,360 

1,100 

860 

630 

596 

700 

665 

1,470 

1,300 

860 

560 

660 

665 

665 

1,580 

1,160 

906 

532 

560 

630 

700 

1,740 

1,160 

860 

532 

560 

630 

1,050 

1,800 

1,250 

780 

532 

630 

695 

1,420 

1,580 

1,200 

780 

S32 

660 

596 

1,250 

1,470 

1,100 

780 

605 

632 

630 

1,250 

1,680 

1,050 

780 

605 

606 

665 

1,300 

1,640 

1,160 

740 

606 

632 

700 

1,420 

1,990 

1,580 

700 

60S 

632 

740 

1,250 

1,800 

1,640 

700 

605 

660 

780 

1,420 

1,800 

1,420 

666 

486 

632 

740 

1,430 

1,890 

1,470 

630 

485 

606 

740 

1,640 

1,620 

1,360 

630 

485 

806 

700 

1,800 

1,420 

1,360 

630 

485 

505 

700 

1,800 

1,300 

1,800 

630 

485 

660 

740 

1,640 

1,250 

\,eoa 

630 

486 

606 

700 

1,420 

1,300 

1,890 

630 

486 

505 

740 

1,360 

1,360 

1,640 

595 

465 

633 

820 

1,420 

1,360 

1,740 

595 

485 

560 

1,470 

1,420 

1,580 

560 

465 

506 

1,420 

1,250 

1,470 

560 

485 

630 

1,580 

1,360 

485 

Aug. 


660 

660 
632 
632 
633 


632 
632 
606 
605 

606 

60S 
SOS 
605 
605 


SOS  860 

SOS      l.OSO 


606 
605 

78C 

7oe 

60S 

780 

605 

630 

60S 

BK. 

605 

sa 

506 

632 

606 

606 

606 

660 

606 

632 

60S 

606 

SOS 

606 

606 

606 

606 

465 

430 

466 

430 

465 

430 

466 

430 

466 

430 

466 

430 

465 

430 

465 

430 

465 

430 

465 

430 

466 

430 

465 

430 

465 

430 

448 

430 

448 

430 

448 

415 

448 

430 

448 

430 

430 

430 

430 

416 

430 

41S 

430 

430 

430 

430 

430 

430 

465 

416 

430 

415 

430 

415 

430 

415 

430 
430 
430 


Non.— Discharge  detennined  from  rating  ciure  well  defined  between  400  and  3,000  second-ieet,  by  i 
oramenta  made  In  1916  and  1917. 
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>  Prospect,  Oreg.,/or  the  year$  ending  Sept.  SO, 


iacharge  in  aecond-iert. 

Run-off 
(total  In 

ver. 

Accu- 

Canal 
mum. 

Mean 

total. 

acre-ieet). 

racy. 

mum. 

Uwn. 

505 

635 

130 

755 

43,400 

B. 

5U5 

569 

120 

68» 

41,000 

B. 

533 

603 

120 

723 

44,400 

B. 

53i 

870 

IX 

990 

58,900 

B. 

560 

674 

120 

794 

48,800 

B. 

860 

1,310 

120 

1,430 

87,900 

B. 

700 

9»6 

120 

1,130 

62,300 

B. 

1,150 

1,860 

120 

1,980 

122,000 

B. 

:,1(I0 

1,760 

120 

1,880 

112,000 

B. 

1,250 

1,570 

120 

1,690 

104,000 

B. 

780 

l,ft«) 

130 

1,1S0 

70,200 

B. 

560 

624 

130 

7M 

46,400 

B. 

505 

614 

130 

644 

39,600 

B. 

505 

583 

130 

713 

42,400 

B. 

505 

1,030 

123 

1,150 

839,000 

505 

728 

130 

858 

52,800 

B. 

605 

677 

130 

707 

42,  lUO 

B. 

465 

4as 

140 

639 

39,300 

B. 

505 

653 

140 

693 

42,600 

B. 

5«S 

791 

150 

941 

52,300 

B. 

665 

1,150 

170 

1,330 

81,200 

B. 

1,250 

1,560 

170 

1,730 

103,000 

B. 

»50 

1,300 

170 

1,470 

90,400 

B. 

560 

818 

165 

983 

68,5(X) 

B. 

465 

523 

163 

8«j 

42,200 

B. 

430 

449 

162 

611 

37,600 

B. 

400 

425 

153 

578 

34,400 

B. 

400 

781 

151 

935 

676,000 

S  NSAR  TOLO,  OKEQ. 

/.,  at  Raygold,  just  below  dam  and  power  house 
.,  li  miles  below  Tolo,  7  miles  above  Gold  Hill, 
Creek. 

15,  to  September  30,  1915. 

erred  to  vertical  staff  bolted  to  concrete  pier  of 

ider,  F.  H.  P'arrar. 

rem  cable  300  feet  below  gage. 

joulders;  practically  permanent.     One  channel 

n  stage  during  year  from  water-stage  recorder, 

diseliarge,  15,400  second-feet);   minimum  stage 

fcpt  during  the  night  of   August   10   to  Sep- 

feet). 

orded,  20.00  feet  at  7.30  a.  m.,  November  23, 

tension  of  rating  curve  as  60,000  second-feet); 

ion  unaffected  by  ice. 

rrigated  from  Rogue  River  and  its  tributaries. 

d  by  changes  of  load  on  power  plant  just  above 

UoDt  since  recorder  was  installed;  fair  previous 


\\ 


?; 


II 


•i 
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SURFACE   WATER  SUPPLY,  1915,   PART  XII — C. 


Discharge  measuremenU  of  Rogue  River  near  Tola,  Oreg.,  during  the  year  ending  Sept. 

SO,  1915. 


Date. 

Made  by- 

Oaee 

Dis- 
charge. 

Mar.  13 

J.  E.  Stewart 

Fett. 
2.04 
.94 

.68 

8ec.-fl. 
2.300 

8«pt.l« 
16 

P.V.Hodges ■. 

i.2aa 

do 

'90S 

Daily  ditckarge,  in  teeond-feet,  of  Rogue  River  near  Toh,  Oreg.,  for  the  year  ending 

Sept.  30,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 

July. 

Aug. 

2,890 

1,410 

1,200 

2,760 

1,420 

1,030 

2,630 

1,390 

1,060 

2,500 

1,460 

1,060 

2,380 

1,430 

1,070 

2,250 

1,470 

1,070 

2,120 

1,690 

1,040 

2,0)0 

1,560 

1,040 

2,000 

1,630 

1,080 

1,960 

1,620 

1,070 

2,040 

1, 590 

1,070 

2,060 

1,540 

1,070 

1,910 

l,.^i40 

1,080 

1,830 

1,530 

1,080 

1,760 

1,530 

1,070 

1,730 

1,510 

1,060 

1,680 

1,490 

1,050 

1,670 

1,470 

1,010 

1,620 

1,450 

1,030 

1,590 

1,430 

1,020 

1,570 

1,420 

1,040 

1,550 

1,400 

1,060 

1,550 

1,380 

1,000 

1,470 

1,360 

1,000 

1,530 

1,340 

980 

1,580 

1,320 

1,000 

1,500 

1,290 

1,030 

1,500 

1,320 

1,050 

1,470 

1,300 

1,080 

1,420 

1,360 

1,100 

1,370 

1,100 

Sept. 


1 
2 
3 
4 
5 

« 

8 
9 
10 

II 
12 
13 
II 
15 

IS 
17, 
18 
19 
20 

21 
it 
23 
24 
25 

2« 
27 
28 
2» 
30 
31 


1,260 
1,170 
1,280 
1,350 
1,350 

1,350 
1,440 
1,260 
1,350 
1,3S0 

1,350 
1,350 
1,350 
1,350 
1,740 

1,7W 
2,120 
2,820 
3,510 
3,340 

2,440 
2,120 

1,790 
1,790 
1,640 

1,540 
1,490 
1,490 
1,490 
1,400 
1,400 


1,300 
1,350 

1,400 
1,440 
1,400 

1,740 
1,690 
1,600 
1,690 
1,590 

1,570 
1,560 

l,.i40 
1,590 
1,490 

1,350 
1,400 

1,400 
1,380 
1,350 

1,400 
1,440 

1,490 
1,540 
1,280 

1,220 
1,220 
1,300 
1,490 
1,400 


1,350 
1,350 
1,540 
1,490 
1,440 

1,400 
1,350 
1,400 
1,400 
1,400 

1,350 
1,300 
1,210 
1,350 
1,100 

1,110 
1,130 

1,130 
1,130 
1,110 

1,140 
1,170 

1,170 
1,170 
1,170 

1,170 
1,170 
1,220 
1,170 
1,130 
1,130 


1,220 
1,350 

1.350 
1,540 
1,540 

1,640 
1,590 

3,180 
2,720 
2,060 

1,840 
1,790 
2,060 
4,210 
3,020 

2,180 
1,960 

1,790 
1,740 
1,740 

1,690 
1,640 
1,640 
1,540 
1,590 

1,560 
1,540 
1,490 
1,740 
1,740 
1,790 


6,020 
9,700 
5,800 
4,080 
3,020 

2,720 
2,440 

2,580 
2,440 
2,300 

2,180 
2,060 
1,950 
1,840 
1,790 

1,790 
1,790 
2,060 
2,300 
2,370 

2,440 
2,240 
2,300 
2.300 
2,720 

2,580 
2,440 
2,870 


2,730 
2,440 
2,300 
2,300 
2,580 

2,300 
2,180 
2,060 
2,000 
2,060 

2,030 
2,000 
2,180 
3,180 
3,020 

3,020 
3,  OX) 
3,180 
2,870 
2,870 

3.340 
3,510 

3,680 
3,840 
3,630 

3,410 
3,300 
3,200 
3,090 
2,940 
3,220 


3,130 
3,270 

3,340 
3,410 
3,480 

3,190 
3,190 
3,180 
2,910 
3,000 

3,020 
3,040 
3,480 
3,210 
2,930 

2,  too 
3,020 
3,150 
3,280 
3,330 

3,210 
2,990 

2,780 
2,700 
2,630 

2,560 
2,560 

2,560 
2,660 
2,570 


2,400 
2,240 

2,080 
1,950 
1,870 

1,860 
1,850 
2,010 
2,160 
2,320 

2,300 
2,200 
2,320 
2,410 
2,450 

2,360 
2,270 

2,810 
3,740 
3,350 

3,190 
3,070 
2,850 
3,510 
3,500 

3,550 
3,600 
3,700 
3,670 
3,250 
3,050 


1,090 
1,150 
I.IW 
1,130 
1,020 

960 

980 

1,020 

1.010 

1,010 

1,020 
1,040 
1,080 
1,050 
1,020 

1.070 
1,060 
1,080 
1,050 
1,040 

1,040 
1,030 
1,020 
1,040 
1,010 

990 
1,000 
1,040 
1,000 
1,000 


Note. — Discharge  determined  from  a  rating  curve  well  defined  between  900  and  6.000  second-feet. 
Gage  records  from  Ourlev  Simplex  recorder  Oct.  15  to  Mnr.  22;  from  Fries  recorder  (with  use  of  Inteerator) 
Mar.  23  to  Sept.  30.  One  reading  dally  on  stafi  gage  Oct.  1-14.  Discharge  interpolated  Nov.  11-12,  Dec 
23-25,  June  2-6,  July  16-23,  and  Sept.  20-21. 

Monthly  discharge  of  Rogue  River  near  Tola,  Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Riin-ofT 
(tntal  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

3.510 
1,T40 
1,510 
4, -.10 
9,700 
3,840 
3,480 
3,710 
2,890 
1,600 
1,200 
l,l.iO 

1,170 
1,220 
1,100 
l,i20 
1,790 
2,000 
2,560 
1,850 
1,420 
l,a90 
980 
9(i0 

1,690 
1,4H0 
1,250 
1,890 
2,900 
2,820 
3,020 
2,710 
1,880 
1,450 
1,«>0 
1.040 

104,000 
86,900 
78,900 
110,000 
161,000 
17f,000 
180,000 
167,000 
112,000 
89,200 
64,600 
61.900 

B. 

November 

A. 

December 

A. 

A. 

|rf(}>mfiry 

A 

March 

A. 

April .... 

A. 

May 

A. 

June 

A 

July 

B. 

A. 

September 

B. 

The  year 

9,700 

960 

1,920 

1,390,000 
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K.,  at  Jower  end  of  power  Hume,  just  above  the 

T  Prospect. 

3,  to  September  30,  1915. 

c  on  right  side  of  flume,  about  500  feet  above 

)15.    Gage  1  mile  above  forebay  used  August  1, 

from  collar  of  flume. 

unie  at  the  end  of  which  there  is  a  free  fall  into 

ition  never  affected  by  ice. 

3  flume  diverts  water  from  Rogue  River  in  the 
delivers  it  to  the  power  plant  in  the  N\V.  J  sec. 
about  500  feet  is  obtained . 

-Oregon  Power  Co.'i  flume  near  Prospect,  Oreg., 
years  ending  Sept.  SO,  1913-1915. 


Dl«- 
harge. 

Date. 

Made  by- 

Gaite 
height. 

DI->- 
charge. 

Uc.-ft. 
121 

1914-15. 

Aug.  17 

17 

Sept.  22 

F.  F.  Henshaw 

Fett. 
2.35 
2.3.5 
2.19 

"-L 

do 

V.  V.  Hodges 

154 

no 

d  gage  about  midway  of  flume. 

li/omia-Oregon  Power  Co. 's  flume  near  Prospect, 
year  ending  Sept.  SO,  1915. 


r. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

157 
150 
144 

150  1 
157 

157 
157 
157 
144 
144 

21 

157 
157 
157 
157 
164 

164 
157 

22 

23 

24.    . 

157 

... 

25 

26 

ISO 

27 

150 

164 
164 
170 

28 

157 
164 
164 
157 

144 

29 

144 

30 

157 

31 

!  ciifve  well  defined  between  120  and  299  secondfoct.  Dis- 
'M'!,  as  stuge-distharge  relation  was  alTeclod  l>y  baffle  board 
mselvos  are  somewhat  uncertain.  Monthly  mean  discharges 
nder  to  complete  the  total  run-oft  for  the  river  station.    (See 


ton  Power  Co. 's  flume  near    Prospect,  Oreg.,  for 
ending  Sept.  30,  1915. 


Discharge  in  second-feet. 

Run -off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minhnum. 

Mean. 

racy. 

170 
157 

167 
144 

162 
1.53 

4,470 
9,100 

A. 

A. 

% 


ft  Coo<^l(f 
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SURFACE   WATER  SUPPLY,  1916,  PART  XII C. 


SOUTH  rOHK  or  BIO  BTTTTK  OKZEK  ITXAK  BTTTTX  TALLS,  OBXO. 

Location. — In  the  SE.  i  sec.  11,  T.  35  8.,  R.  2  E.,  at  the  covered  highway  bridge 
about  a  mile  above  Butte  Falls,  Jackson  County,  and  about  2  miles  above  junc- 
tion of  North  and  South  forks. 

Drainaob  AREA. — Not  measuTsd. 

Records  avahable. — September  20,  1910,  to  October  5,  1911,  and  August  5  to 
October  10,  1915. 

Gage. — Vertical  staff  on  pier  near  left  bank;  read  about  three  times  a  week.  Gage 
reader,  O.  B.  Morris. 

Discharge  measurements. — ^Measurements  in  1915  made  by  wading. 

Channel  and  control. — Rocks  and  gravel;  may  shift. 

Extremes  of  discharge. — Maximum  stage  recorded  during  period  August  19  to 
October  10,  1915,  1.43  feet  August  28,  September  11  to  20,  and  September  25 
(discharge,  95  second-feet);  minimum  stage  recorded,  1.41  second-feet  August 
5,  19  to  22,  26,  and  September  23  (discharge,  85  second-feet). 

1910-11  and  1915:  Maximum  stage  recorded,  2.5  feet  January  20,  1911  (dis- 
charge, 800  second-feet);  minimum  is  that  of  1915. 

Winter  flow. — Stage-discharge  relation  unaffected  by  ice. 

Diversions. — A  small  area  of  land  is  irrigate!  above  the  station. 

Regulation. — None. 

Accuracy. — Results  considered  good. 

DUcharge  meaturemerUs  of  South  Fork  of  Big  Butte  Creek  at  Butte  Falls,  Oreg.,  during 
the  year  ending  Sept.  SO,  1915. 


Dete. 

Hade  by- 

height. 

cbarge. 

Aug.    6 

R.P.Cowgill 

Fat. 
1.41 
1.41 
1.42 

Sec.-ft. 
81  4 

19 

do 

102 

Sept.  23 

P.V.Hodges 

02.6 

Daily  discharge,  in  second-feet,  of  South  Fork  of  Big  Butte  Creek  near  Butte  Falls,  Oreg., 
for  the  period  Aug.  5  to  Oct.  10,  1915. 


Day. 

Aug. 

Sept 

Oct. 

Day. 

Aug. 

Sept. 
95 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

1 

90 

■■■■jo 

11 

21 

2. 

12 

22.. 

85 

90 
8,5 

3. 

90 

13 

95 

23 

4 

14 

24 

90 

5. 

85 

90 

15 

95 

25  . 

95 

0 

16 

20  ..     . 

85 

7 

90 

17 

■     95 

27 

90 

8. 

18 

28 

95 

9. 

90 

■jo 

19 

8« 
85 



29 

90 

10. 

20. 

95 

». 

30 

90 

* 

31 

1 

Note.— Discharge  detennlned  from  a  tairly  well-deflned  rating  curve;  given  only  for  days  on  wblcb 
gage  was  read. 

LITTLX  BTTTTX  OBXSK  HXAS  XAOLX  POIHT,  OBXO. 

Location.— In  the  SE.  i  sec.  35,  T.  35  S.,  R.  1  W.,  at  H.  B.  Tronson's  fruit  ranch, 

1}  miles  above  Eagle  Point,  Jackson  Cotmty. 
Drainage  area. — 336  square  miles. 

Records  available.— July  13,  1907,  to  September  30,  1915. 
Gage. — ^Vertical  staff  spiked  to  alder  trees  on  left  bank;  read  daily.    Gage  reader, 

H.  B.  Tronson. 
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ade  from  cable  sugpension  bridge  40  feet  above  gage 

low  water. 

at  measuring  section;  solid  rock  control. 
Imum  stage  recorded  during  year,  4.2  feet  during 
uge,   1,420  second-feet);  minimum  stage  recorded, 

13  to  20  (discharge,  7  second-feet). 
;e  recorded,  10.6  feet  February  17,  1912  (discharge, 
1  is  that  of  1915. 
relation  unaffected  by  ice. 

low-water  flow  diverted  above  this  station.    The 

main  canal  of  the  Rogue  River  Valley  Canal  Co., 
■  for  Medford  (about  7.5  second-feet).  Eagle  Point 
several  hundred  acres  along  the  creek.     The  record 
ppropriated  flow  and  return  water, 
of  storage  is  developed  at  Fish  Ijoke,  but  was  not 


li  ' 


>   I 


good  except  for  extremely  low  water. 

Butte  Creek  near  Eagle  Point,  Oreg.,  during  the  year 
tiding  Sept.  SO,  1915. 


It. 

Dis- 
charge. 

Date. 

Made  by- 

Oaw 
height. 

Dis- 
cbarge. 

'l 

See.-fl. 
139 
18.4 

.\ai!.  3 
Sept.  19 

R.  P.  Cowftlll 

Feet. 

-0.10 

.IS 

See.-ft. 
6.1 

7 

P.  V.  Hodges 

IS.S 

Little  Butte  Creek  near  Eagle  Point,  Oreg.,  for  the  year 
ending  Sept.  SO,  1915. 


Fan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

73 

DoO 

176 

220 

113 

220 

31 

8 

1 

73 

696 

1P2 

220 

113 

220 

31 

7 

73 

3X8 

149 

220 

113 

205 

31 

7 

10 

73 

23n 

205 

251 

113 

162 

31 

8 

11 

73 

149 

190 

230 

113 

124 

31 

8 

13 

73 

13A 

162 

220 

113 

93 

33 

8 

13 

73 

136 

138 

220 

113 

83 

54 

8 

14 

130 

124 

1.36 

230 

103 

83 

49 

8 

14 

113 

149 

124 

23« 

103 

83 

41 

R 

15 

93 

136 

124 

220 

103 

83 

38 

8 

16 

la 

116 

124 

220 

103 

93 

36 

8 

16 

93 

130 

124 

190 

103 

93 

33 

8 

le 

113 

136 

176 

190 

113 

93 

33 

18 

251 

136 

190 

190 

124 

S3 

31 

18 

170 

113 

162 

170 

113 

73 

» 

IS 

149 

103 

162 

170 

113 

54 

24 

18 

124 

93 

162 

162 

Hi 

49 

21 

17 

93 

93 

176 

162 

2.M 

44 

20 

M 

73 

113 

190 

102 

370 

44 

19 

14 

73 

176 

220 

102 

310 

44 

19 

14 

83 

162 

220 

162 

316 

41 

19 

8 

14 

83 

136 

231 

102 

2!<;i 

41 

19 

8 

14 

73 

136 

231 

102 

2W 

41 

18 

8 

14 

73 

113 

251 

102 

300 

41 

IS 

8 

14 

73 

124 

236 

162 

283 

3S 

IS 

8 

14 

73 

124 

205 

119 

283 

38 

18 

8 

14 

73 

102 

2a'> 

136 

2X3 

30 

IS 

8 

14 

73 

236 

220 

130 

267 

33 

17 

8 

17 

73 

2.51 

124 

207 

33 

14 

X 

18 

73 

220 

124 

251 

31 

12 

8 

IS 

73 

236 

251 

10 

S 

ting  curve  well  defined  between  30  and  600  second-  feet  and  r -irly 
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SUKFACE   WATEE  SUPPLY,  1916,  PART  Xn — 0. 


Monthly  di»dtarge  of  Little  BtUte  Creeh  near  Eagle  Point,  Oreg.,  for  (he  year  ending 

Sept.  30, 1915. 


Month. 


Dtacharge  In  seoond-feet. 


Uaximam.  Minimuni.      Mean 


Run-ofl 
(tntal In 
acre-teet). 


Accu- 
racy. 


October 

November 

December 

Juniary 

February 

March... 

Aprn 

May 

June 

July 

AuguM 

September 

The  year 


370 

S3 

73 

2.51 

850 

251 

251 

370 

220 

54 

8 

18 


49 

64 

73 

73 

93 

124 

124 

103 

31 

10 

7 

8 


99.4 
78.9 
73.0 
93.7 

196 

187 

185 

190 
80.0 
2C.3 
7.08 
14.6 


050 


102 


6,110 
4,580 
4,490 
6,760 
10,900 
11,500 
11,000 
11,700 
4,760 
1,620 
472 
863 


73,800 


B0QT7Z  KTTEK  VAIXXT  OASAI.  AT  IKTAXE,  HZAX  UJSX  CHZEK.  OHZO.i 

Location.— In  the  SE.  i  sec.  20,  T.  36  S.,  R.  2  E.,  100  feet  below  intake,  and  about 

a  mile  east  of  Lake  Creek,  Jackson  CJounty. 
Records  available. — April  1  to  September  30,  1914;  April  1  to  October  15,  1915. 
Gage. — Vertical  staff  on  left  bank  just  below  fish  screen;  read  about  three  times  a 

week.    Gage  reader.  Will  Mann. 
Discharge  measurements. — Made  by  wading. 
Channel  and  control. — Earth  section;  apparently  changes  slightly. 
Extremes  op  discharge. — Maximum  stage  recorded  during  irrigating  seasons  1914 

and  1915,  2.00  feet  July  20,  1915  (discharge,  34  second-feet);  canal  dry  duiing 

winter. 
Accuracy. — Results  considered  fair. 

Rogue  River  Valley  canal  diverts  water  from  the  right  bank  of  North  Fork  of  Little 
Butte  Creek  Ln  sec  20,  T.  36  S.,  R.  2  E.,  to  irrigate  lands  in  the  drainage  basin  of 
Bear  Creek. 

Ditcharge  meaturenuntt  of  Rogue  River  Valley  canal  at  intake,  near  Lake  Creek,  Oreg., 
during  the  year  ending  Sept.  SO,  1915. 


Date. 

Uadeby- 

hei^t. 

Dl.s- 
charge. 

Date. 

Mfwleby- 

G8(!» 
height. 

Dis- 
charge. 

Apr.  30 
May  13 

R.  P.  Ciowglll 

Fett. 
1.45 
1.67 

aec-fU 
16.3 
23.0 

Aug.    1 
Sept.  18 

R.  P.  Cowgfll 

Feet. 
L82 
1.80 

^"•^•7 

do 

1'.  V.  Hodges. 

16. 0 

I  Known  as  Kogue  River  Valley  canal  near  Brownsboro,  Oreg.,  in  report  lor  1914. 
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'  Rogue  Kiver  Valley  canal  at  intake  near  Lake  Creek, 
le  period  Apr.  1  to  Oct.  15,  1915. 


lept. 

Oct. 

Day. 

Apr. 

May. 

Jaoe. 

July. 

Aug. 

Sept. 

Oct. 

23 

14 

ir,.... 

IS 

30 

24 

28 

24 

18 

•u 

14 

17.... 

15 

IG 

V, 

28 

24 

18 

n 

14 

IS.... 

15 

18 

2i) 

27 

24 

19 

22 

14 

19.... 

15 

20 

27 

30 

24 

18 

XI 

14 

20.... 

15 

3D 

28 

34 

24 

16 

34 

13 

21... 

15 

21 

28 

31 

25 

16 

22.... 

15 

21 

28 

28 

36 

16 

22 

13 
14 

14 

23.... 

15 

21 

2S 

28 

26 

16 

21 

24.... 

15 

21 

28 

28 

26 

16 

2S.... 

16 

22 

28 

28 

25 

16 

26.... 

IG 

22 

28 

28 

24 

16 

20 

14 

27.... 

16 

24 

a* 

28 

24 

15 

•M 

14 

28.... 

16 

26 

28 

28 

24 

15 

IS 

13 

29... 

16 

25 

28 

27 

24 

15 

lU 

12 

30.... 

16 

24 

28 

27 

23 

14 

18 

12 

31.... 

21 

27 

23 

fiiirly  well  defined  rating  curve  Apr.  1  to  July  24  and  Aug.  6-13 
itrcl  (or  rest  of  period.  Gage  read  about  every  other  day;  dls- 
ge  was  not  read. 

Valley  canal  at  intake,  near  Ixike  Creek,  Oreg.,for  the 
iApr.  1  to  Oct.  15,  1915. 


Discharge  In  seoond-feet. 

Run-off 
(total  In 
acTO-loet). 

Accn- 

Maximum. 

Minimum, 

Mean. 

racy. 

16 
28 
28 
34 
27 
24 
14 

14 

16 
22 
22 
23 
14 
12 

14.8 
21.5 
25.4 
28. 6 
24.8 
18.8 
13.4 

881 
1,320 
1.510 
1.760 
1,520 
1,120 

399 

B 

3 

C. 

C. 

c 

c 

8,510 

EY  CAKAL  NEAS  BROWNSBORO.  OREQ. 

3  S.,  R.  1  E.,  about  200  feet  above  the  head  of  Brad- 

least  of  Brownsboro,  Jackson  County. 

September  30,  1913;  April  27  to  October  15, 1915. 

ottom  of  canal.     Gage  reader,  Will  Mann. 

ide  by  wading  near  gage. 

ock  control  at  head  of  drop;  aquatic  plants  may  grow 

ge  and  affect  stage-discharge  relation. 

imum  stage  recorded  during  period   of  record  in 

arge,  24  second-feet);  canal  dry  during  winter. 

air. 

rigated  between  the  intake  of  the  canal  and  this 


River  Volley  canal  near  Brownsboro,  Oreg.,  during 
or  ending  Sept.  30,  1915. 


Made  by— 

Gage 

belgnt. 

Dis- 
charge. 

Fut. 
1.24 
1.45 
1.35 

SK..ft. 

.L. 

18  9 

!?.... 

12  8 

£ 
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StJEFACE  WAl*EB  SUPJ^LY,  1M5,  PABl?  XH — 0. 


DttUy  di$charge,  in  teoond-feet,  of  Rogue  River  VciUy  canal  near  Borwntboro,  Oreg  , 

for  1916. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Svpt. 

Oct. 

1 ; 

14 
14 
18 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
19 
31 
18 
14 

18 
19 
19 
19 
19 

19 
19 
19 
19 
18 
17 

18 
18 
21 
20 
19 

18 
18 
17 
19 
31 

20 
19 
19 
20 
31 

30 
19 
19 
19 
22 

22 
22 
22 
23 
33 

13 
24 
22 
22 
22 

21 

20 
19 
19 
19 

19 
14 
18 
33 
22 

21 
20 
19 
20 
21 

23 
34 
23 
22 
22 

22 
22 
23 

i?' 

17 

17 
18 
18 
18 
18 

IS 
17 
19 
31 
19 

17 

17 
17 
17 
17 
17 

17 
17 
19 
18 
17 

18 
18 
18 
18 
18 

17 
18 
17 
IS 
14 

14 
14 
14 
13 
13 

13 
13 
13 
12 
13 

13 
13 
11 
10 
10 

10 

J 

10 

3 

10 

4 

9 

5 

10 

8 

10 

7 

10 

8 

9 

S 

9 

10 

9 

11 

9 

la 

9 

13 

9 

14 

9 

14 

9 

18 

18 



19 

ao 

81 

22 

23 

24 

J5 

as 

27 

13 
13 
13 

14 

28 

29 

30 



NoTz.— Discharge  determined  from  a  fairly  well-defined  rating  curve  Apr.  37  to  Aug.  X,  and  by  Indirect 
method  for  shifting  control  thereafter.  Gage  reed  about  every  other  day;  discharge  interimlated  for  Inters 
Tening  days.   Mean  discharge  July  34  to  Aug.  13  estimated  at  30  second-feet. 

Monthly  discharge  of  Rogtu  River  Valley  canal  near  Browraboro,  Oreg.,  for  the  period 

Apr.  rr  to  Oct.  15,  1915. 


Month. 


Discharge  In  second-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  In 
acre-feet). 


Aoca> 
racy. 


May 

Jtme 

July 

August 

September.... 
October  1-lS.. 


The  period.. 


17.4 
19.9 
30.4 
18.4 
14.8 
9.4 


1,070 
1,180 
1,2S0 
1,130 
881 
280 


s,7ao 


BEAR  CaXZK  AT  IfXDTOBI>,  OREa. 

Location.— In  the  NW.  }  sec.  30,  T.  37  S.,  R.  1  W.,  just  above  the  Main  Street  Bridge 

in  Medford,  Jackaon  County. 
Drain AOB  area. — Not  measured. 
Records  available. — ^March  13  to  September  30, 1915. 
Gaoe. — Vertical  staff  at  southeast  corner  of  Page  theater  buUding,  on  left  bank. 

Gage  reader,  R.  P.  Cowgill. 
DiscHAROB  MEASUREMENTS. — Made  from  bridge  or  by  wading;  conditions  favorable. 
Channel  and  control. — Channel  of  loose  gravel;  a  concrete  sewer  passing  under 

creek  forms  a  partial  control. 
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laximum  stage  recorded  during  period  March  13  to 
.larch  31  (discharge,  209  second-feet);  minimum  stage 
20  (discharge,  0.2  second-foot  or  less). 


• 


X)ve  the  station  is  irrigated  from  the  flood  waters  of 


sd  excellent  except  for  period  during  which  stream 


Creek  at  Medford,  Oreg.,  during  the  year  ending  Sept.  SO, 
1915. 


Jght. 

Dis- 
charge. 

Dste. 

ffrt. 

Sec.-ft. 

lis 

2.10 

June  12 

2.23 

131 

23 

2.33 

170 

29 

2.11 

110 

July  25 

i.m 

79.1 

Sept.  14 

Made  by— 


Pis- 
charge. 


R.  P.  CowgiU 

do 

do 

do 

P.  V.  Bodgn 


of  Bear  Creek  at  Medford,  Oreg.,  for  the    year  ending 
Sept.  30,  1915. 


Mar. 


142 
162 
162 

178 
178 
156 
148 
148 

178 
178 
178 
178 
162 

148 
148 
162 
193 
193 
209 


Apr.  ]  May. 


178 
193 
193 
178 
171 

171 
171 
148 
142 
142 

142 
142 
142 
1.33 
133 

133 
133 
133 
133 
133 

133 
120 
108 
108 
142 

128 
108 
108 
108 
108 


108 
103 
110 
108 


87 
87 
74 
77 
99 

92 
96 
103 
108 
113 

106 
106 
120 
156 
148 

130 
126 
110 
133 
116 

118 
110 
139 
123 
113 

lie 


Jane.  |  July. 


103 
9« 
85 
81 
72 

77 
81 
70 
66 


21 
20 
19 
21 
26 

27 
36 
33 
38 
33 

38 
26 
22 
23 
21 

20 
12 
13 
11 

8.5 

7.8 
3.5 
3.4 
3.2 
3.1 

2.1 
1.2 
0.2 
.2 
.2 
.2 


Aug. 


Sept. 


I  a  well-defined  rating  curve.     Discharge  interpolated  June  23,  24, 


!\ 


I 
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158  SURFACE   WATEE  SUPPLY,  1915,  PAKT  XII C. 

Monthly  ditdiarge  of  Bear  Creek  at  Med/ord,  Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  In  second-fcct. 

Run-off 
(total  in 
acre-feet). 

Aoeu- 

Maximum. 

ao» 

193 
156 
103 

38 

Minimum. 

Mean. 

racj-. 

Uarch  13-31 

142 
108 

74 

22 
.2 

16S 
140 
111 
56.1 
15.6 
a.  2 
a.  2 

6,.%10 

8,330 

6,820 

3,280 

059 

12 

12 

A. 

Aorll 

A. 

is?!::::::::::::::::::::.:::::::::::::;. ...:.:.::. 

A. 

A. 

July 

B. 

C. 

C. 

25,800 

a  Estimated. 

tnCPQTTA  KIVEB  BASIN. 
TntPQTTA  BIVXB  HXAR  ELKTOH,  OBXa. 

Location. — In  sec.  8,  T.  23  S.,  R.  7  W.,  at  the  falls  in  the  river,  4  miles  south  (by 

Toad)  from  Elkton,  and  8  miles  (by  river)  above  Elk  Creek. 
Drainaoe  area. — 3,680  square  miles. 
Bbcords  available. — October  18,  1905,  to  December  31,  1906,  and  May  12,  1907, 

to  September  30,  :i915. 
Gaoe. — Staff  in  five  sections.    Lo-w-watersection  inclined,  the  otheiavertical.    Datum 

lowered  0.52  foot  September  2,  1910.    Gage  read  twice  daily  by  D.  C.  Higgin- 

botham. 
DiscHAROE  measurements. — Made  from  ferry  100  feet  below  gage. 
Channel  and  control. — Gravel;  somewhat  shifting. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  12.0  feet  at  7  a.  m, 

February  3  (discharge,  33,100  second-feet);  minimum  stage  recorded,  0.10  foot 

September  17  to  30  (discharge,  950  second-feet). 
1905-1915:  Maximum  stage  recorded,   38.5  feet  (present  datum)  at  7  a.  m. 

November  23,  1909;  minimum  stage  occurred  in  1915. 
Winter  FLow.^-Stage-dischaige  relation  unaffected  by  ice. 
Diversions. — Practically  none. 
Regulation. — Practically  none. 
Accuracy. — Stage-dischaige  relation  changed  slightly  between  1911  and  1914;  records 

as  published  for  1913,  in  Water-Supply  Paper  362,  are  probably  slightly  low. 

Records  for  1914  and  1915  considered  good  except  those  for  low  water  of  1914. 

which  may  be  slightly  too  low. 

The  following  discharge  measurement  was  made  by  M.  S.  Kelley: 
August  12, 1915:  Gage  height,  0.24  foot;  dischaige,  1,040  second-feet. 
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IIIIF 


Jan. 

Feb. 

Iter. 

Apr. 

lUy. 

June. 

July. 

Aug. 

Sept. 

1,100 

17,100 

36,300 

6800 

4,580 

3,300 

2,150 

1,340 

1,040 

2,000 

i«,4ao 

22,000 

6,400 

4,230     2,990 

2,030 

1,240 

1,040 

),700 

14,700 

18,600 

8,010 

3,910 

2,600 

2,410 

1,240 

1,040 

1,100 

15,000 

17,100 

6,010 

4,390 

2,600 

2,150 

1,240 

1,040 

2,000 

14,400 

20,300 

6,800 

4,560 

2,990 

1,900 

1,140 

1,040 

),mo 

13,500 

21,300 

8,600 

4,230 

3,290 

1.900 

1,140 

1,040 

s.wo 

13,300 

17,800 

8,010 

4,730 

4,230 

1,670 

1,140 

1,040 

r.ioo 

11,100 

15,700 

5,830 

5,080 

6,600 

1,670 

1,110 

1,040 

),000 

9,S00 

14,400 

8,010 

4,.->60 

6,800 

1,670 

1,140 

1,340 

!,«00 

7,600 

13,300 

7,440 

4,230 

5,440 

1,780 

1,140 

i;450 

1,400 

7,440 

13,000 

10,500 

3,910 

4,900 

1,670 

1,140 

1,240 

1,S00 

10,300 

11,400 

9,100 

3,910 

4.580 

1,450 

1,140 

1,240 

1,100 

9,600 

10,800 

8,600 

4.730 

4,230 

1,450 

1,140 

1.140 

!,3no 

9,100 

9,100 

8,130 

4,730 

3,910 

1,670 

1,140 

1,140 

i,aao 

8,600 

8,130 

8,380 

4,580 

3,S«0 

1,670 

1,140 

1,140 

1,700 

8,300 

7,680 

17,400 

4,330 

3,200 

1,450 

1,140 

1,340 

>,000 

7,6«0 

7,330 

15,700 

3,910 

2,990 

1,450 

1,140 

1,780 

',«00 

6,800 

6,800 

13,000 

3,910 

2,990 

1.340 

1,140 

2,840 

1,200 

6,400 

8,400 

10,200 

3,590 

2,690 

1,240 

1,140 

2,280 

1,100 

6,010 

6,300 

9,100 

3,910 

3,410 

1,240 

1,140 

1,900 

>,1M 

6,S30 

6,010 

8,130 

5,380 

3,150 

1,450 

1,040 

1,670 

>,ioa 

S,360 

6,830 

7,230 

6,010 

3,380 

1,240 

1,040 

1,900 

i,900 

&,630 

6,010 

8,600. 

4,900 

3,840 

1,240 

1.040 

2,030 

1.700 

«,400 

6,630 

8,130 

4,580 

3,390 

1,450 

1,040 

1,670 

1,300 

8,600 

6,360 

7,660 

4,000 

3,380 

1,450 

1,040 

1,670 

',100 

10,800 

4,900 

7,230 

8,200 

3,990 

1,340 

1,040 

1,580 

1,500 

16,700 

6,080 

6,300 

6,010 

2,890 

1,340 

1,040 

1,450 

-.100 

30,  XO 

4,900 

5,630 

5,260 

2,410 

1,240 

1,040 

1,450 

1,800 

6,360 

5,280 

4,580 

3,150 

1,240 

1,040 

1,340 

1,500 

S,S30 

4,900 

3,910 

3,150 

1,240 

1,040 

1,240 

•,800 

6,400 

3,590 

1,240 

1,040 

1,7.10 

4,500 

8,600 

6,010 

3,440 

7,220 

1,670 

1,140 

1,040 

,900 

13,000 

8,130 

5,830 

3,910 

8,800 

1.670 

1,140 

1.040 

,010 

30,100 

7,230 

6,400 

3,910 

8,400 

1,670 

1,140 

1.040 

.,800 

17,100 

7,860 

7,010 

3,500 

8,010 

1,670 

1,140 

1,040 

.,aoo 

14,700 

8,600 

8,U0 

3,290 

5,630 

1,900 

1,140 

1,040 

,440 

13,800 

8,600 

7,330 

3,200 

4,900 

2,1.» 

1,140 

1,040 

.MM 

13,300 

7,680 

8,300 

2,990 

4,230 

1,900 

1,140 

1,040 

:,400 

13,600 

7,220 

5,630 

2.890 

3,S90 

1.670 

1.140 

1,040 

>.aoo 

13,000 

6,800 

5,380 

2,690 

3,290 

1,450 

1,140 

1,040 

,400 

11,400 

6,400 

4,900 

2,990 

3,910 

1,340 

1,140 

1,040 

,700 

10,800 

6,010 

4,900 

3,990 

4,330 

1,450 

1,140 

1,040 

',S0O 

10,300 

5,630 

5,630 

3,990 

3,910 

1,240 

1,140 

1,040 

i,aoo 

9,600 

5,280 

8,400 

3,290 

3,590 

1,140 

1.140 

1,040 

1,000 

9,100 

4,900 

6,010 

5,820 

3,390 

1.240 

1.140 

1,040 

,400 

8,000 

6,010 

5,630 

6,400 

2,990 

1,450 

1,140 

1,040 

,500 

8,130 

8,600 

.1,260 

6,010 

2,890 

1,240 

1.141 

1,040 

,400 

7,860 

9,600 

4,900 

6,010 

2,410 

1.240 

1,140 

9.W 

,800 

7,230 

8,850 

4,-560 

7,220 

2,410 

1.140 

1,140 

9.50 

,000 

6,400 

7.660 

4,230 

11,100 

2,990 

1.240 

1,140 

950 

,500 

8,010 

6,800 

3,910 

14,400 

2,880 

1,450 

1,140 

950 

,800 

8,010 

6,010 

4,390 

13,000 

2,550 

1,4.50 

1,140 

9,50 

,100 

6,800 

5.830 

4,900 

10,500 

2,410 

1,210 

1,140 

950 

,120 

7,800 

6,010 

4..S60 

9,100 

2,150 

1,240 

1,140 

9.50 

.fWO 

8,860 

8,400 

4,230 

7,660 

2,150 

1,240 

1,H0 

9.50 

,230 

8,800 

6;400 

3,910 

8,120 

2,150 

1,140 

1,140 

950 

,400 

8,130 

6,010 

3,500 

10,800 

2,150 

1,140 

1,040 

9.50 

,010 

8,130 

5,630 

3,290 

9,ino 

1,900 

1,240 

1,040 

9.50 

,630 

8,600 

5,630 

3,  .WO 

8,600 

1,900 

1,4.tO 

1.040 

9.50 

,2fl0 

6,400 

3,590 

S.3M 

1.900 

1,240 

1. 140 

950 

..■JflO 

6,800 

3.290 

8,120 

1,670 

1,140 

1.040 

950 

,5«0 



6,400  ....... 

7,680    ........ 

1,140 

1,040 

>m  rating  curve  well  defloed  below  40,000  second-feet,  except  for 
lefined. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XII — C. 


Monthly  diicharge  of  Ump([ua  River  near  Elkton,  Oreg.,  for  the  yeara  ending  Sept.  SO, 

1914^15. 

(Drainage  area,  3,680  square  miles.] 


Uonth. 


October. 

November. 

December.. 

lanuary 

February. . 

March 

AprU 

May 

June 

July 

August 

September. 


191}-14. 


The  year. 


October. 

November. 

December.. 

January 

February. . 

March 

April 

May 

June 

July 

August 

September. . 


1914-15. 


The  year. 


Discbarge  In  second-feet. 


Maximum. 


S,630 

IS, 700 

14,700 

57,100 

20,200 

2«,200 

17,400 

8,200 

6,800 

2,410 

1,240 

2,840 


57,100 


22,000 
5,080 
«,600 

23,400 

29,100 
9,600 
8,120 

14,400 
7,220 
2,150 
1,140 
1,040 


29,100 


Minimum. 


1,140 
1,240 
2,840 
10,800 
5,280 
4,900 
4,900 
3,590 
2,150 
1,240 
1,040 
1,040 


1,040 


1,340 
1,900 
2,410 
3,750 
4,560 
4,900 
3,290 
2,600 
1,670 
1,140 
1,040 
950 


950 


Moan. 


2,200 

5,520 

6,080 

2"),  300 

10,400 

10,700 

8,060 

4,530 

3,420 

1,560 

1,120 

1,440 


6,690 


4,180 

2,670 

6,010 

10,300 

10,300 

6,880 

5,110 

6,420 

3,470 

1,410 

1,120 

998 


4,790 


Per 
square 
mile. 


0.598 
1.50 
1.65 
6.88 
2.83 
2.91 
2.19 
1.23 
.929 
.424 
.304 
.391 


1.82 


1.14 
.726 
1.36 
2.80 
2.80 
1.87 
1.39 
1.74 
.943 
.383 
.304 
.271 


1.30 


Run-Off. 


Depth  in 

inches  on 

drainage 

area. 


0.69 

1.87 

1.90 

7.93 

2.95 

3.36 

2.44 

1.42 

1.04 

.49 

.35 

.44 


24.68 


1.31 

.81 

1.57 

3.23 

2.92 

2.18 

1.55 

2.01 

1.05 

.44 

.35 

.30 


17.70 


Total  In 
acre-feet. 


Accu- 
racy. 


135,000 

328,000 

374,000 

,560,000 

678,000 

658,000 

480,000 

279,000 

204,000 

95,900 

68,900 

85,700 


4,850,000 


257,000 

159,000 

308,000 

633,000 

572,000 

423,000 

304,000 

395,000 

206,000 

86,700 

68,900 

59,400 


3,470,000 


HOBTH  iniFQXrA  BIVBB  AT  TOKZTBE  FAIXS,  OBXO. 

Location. — In  T.  26  S.,  R.  5  E.  (unsurveyed),  half  a  mile  above  Toketee  Falls,  one- 
eighth  mile  below  mouth  of  Clearwater  River,  15  milee  northwest  of  Diamond 
Lake,  about  52  miles  east  of  Hoaglin  post  office  by  trail,  and  76  miles  east  of 
Roeeburg,  Douglas  County. 

Drainage  area. — 337  square  miles  (measured  on  topographic  map). 

Records  avahable.— February  26,  1908,  to  July  20,  1909;  December  19,  1914,  to 
September  30, 1915. 

Gage. — Stevens  water-stage  recorder  on  left  bank,  about  ono-eighth  mile  above 
bridge  on  Mountain  Meadows  trail.  Vertical  staS  at  same  site  and  datum  used 
1908  and  1909. 

Discharge  measurements. — ^Made  from  cable  about  75  feet  below  gage;  good  meas- 
uring conditions. 

Channel  and  control. — Boulders  and  rock;  probably  permanent. 

Extremes  of  stage. — Maximum  stage  recorded,  4.33  feet,  January  21,  1909;  mini- 
mum stage  recorded,  1.40  feet,  September  19  to  25,  29,  and  30,  1915. 

Winter  plow. — Stage-discharge  relation  unaffected  by  ice,  as  most  of  the  low-water 
discharge  is  from  springs. 

Diversions. — None. 

Regulation  . — None. 

Cooperation. — Gage  heights  for  1908  and  1909  furnished  by  the  Southern  Pacific  Co. 

Deterzuinations  of  daily  and  monthly  discharge  withheld  for  additional  data. 
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Oreg.,  during  the 

loby— 

hci^t. 

Dls- 
tbargt. 

Fal. 
1.61 
1.49 
1.42 

Scc.-ft. 
633 

506 

istant  forest  ranger. 

.. .  * 

Tmpqua  River  at  Tolutu  Fallt,  Oreg..  for  the  year* 
SO,  1908,  1909.  and  1915. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

2.00 
2.00 
2.00 
1.90 
1.90 

1.85 
1.85 

2.10 
2.10 
2.15 
2.25 
2.25 

Z25 
2.25 
2.15 
2.25 
2.40 

2.40 
2.50 
2.50 
2.50 
2.60 

2.65 
2.75 
2.75 
2.75 
3.00 

3.25 
3.25 
3.40 
3.25 
3.10 

3.00 
2.85 
2.65 
2.65 
2.65 

2.65 
2.75 
2.85 
2.8.5 
2.75 

2.8.5 
3.00 
3.00 
3.10 
3.00 

3.15 
3.10 
3.15 
3.15 
3.10 

3.00 
3.10 
3.10 
3.00 
3.10 

3.00 
2.85 
2.85 
2.85 
2.75 

2. 85 
2.85 
2.75 
2.75 
2.75 
2.85 

2.75 
2.75 
2.75 
2.65 
2.«6 

2.65 
2.75 
2.85 
3.00 
3.15 

3.15 
3.15 
3.15 
3.25 
3.10 

3.00 
3.00 
2.90 
2.85 
2.90 

2.85 
2.86 
2.75 
2.75 
2.75 

2.75 
2.6.i 
2.65 
2.65 
2.65 

2.65 
2.75 
2.65 
2.65 
2.65 

2.65 
2.60 
2.60 
2.50 
2.50 

2.50 
2.58 
2.50 
2.  .50 
2.50 

2.40 
2.40 
2.35 
2.25 
2.25 

2.25 
2.25 
2.35 
2.40 
2.40 

2.35 
2.35 
2.35 
2.25 
2.25 
2.25 

2.25 
2.25 
2.15 
2.15 
2.15 

ZIS 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.00 
2.10 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.0O 
2.00 
2.00 
2.00 
2.00 

2.10 
2.10 
2.00 
2.10 
2.0C 

1.90 
1.90 
1.90 
1.90 
1.90 

1.90 
1.90 
1.90 
1.90 
1.85 

1.85 
1.85 
1.85 
1.85 
1.85 

1.85 
1.85 
1.85 
1.85 
1.85 

1.85 
1.85 
1.85 
1.85 
I  85 

00 
10 
10 

00 

1.85 
1.85 

1.90 
1.90 
2.  CO 
2.10 
2.60 

3.10 
3.25 
3.25 
2.75 
2.50 

2.40 
2.40 
2.40 
2.35 
2.35 

2.25 
2.25 
2.25 
2.25 

( 
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SUBFACE   WATER  SUPPLY,  1915,  PABT  XII C. 


Daily  gage  height,  in  feet,  of  North  Umpqua  River  at  Tohetee  Fall*,  Oreg.,for  the  year* 
ending  Sept.  SO,  1908,  1909,  and  29i5— Continued. 


Day. 


Oct. 


Nov. 


Dec.       }an. 


Fob. 


Mar. 


Apr. 


May. 


June. 


1908-9. 
1 

1.85 
1.85 
1.85 
1.85 
1.85 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 
1.85 
1.S5 
2.00 
2.25 

2.50 
2.25 
2.10 
2.25 
2.25 

2.15 
2.10 
2.10 
2.10 
2.10 

2.10 
2.10 
2.10 
2.10 

J::::::::::::::::::: 

3 

t:::::::::::::::::: 

5 

6..'. 

7              

8 

9 

10 

11 

12 

13 

14         

15 

1» 

17 

18 

19 

30 

21 

22 

23 

24 

jj 

2t 

27 

28 

29 

30 

31. 


2.15 
2.15 
2.10 
2.10 
2.10 

2.00 
2.00 
2.00 
1.90 
1.90 

1.90 
1.90 
1.85 
1.85 
1.85 

1.85 
1.85 
1.90 
2.00 
2.35 

2.35 
2.40 
2.35 
2.25 
2.25 

2.15 
2.15 
2.10 
2.10 
2.00 


2.00 
2.00 
2.00 
2.00 
1.90 

1.90 
1.90 
1.90 
1.90 
1.8S 

1.85 
1.85 
1.85 
1.85 
1.85 

1.85 
1.85 
1.85 
1.85 
1.75 

1.75 
1.85 
1.85 
1.85 
1.85 

1.90 
1.90 
1.90 
2.00 
2.00 
2.10 


1.10 
2.10 
2.10 
2.50 
3.16 

3.10 
3.26 
3.10 
3.10 
2.85 

2.50 
2.15 
2.10 
2.15 
2.60 

3.65 
3.50 
3.76 
4.00 
4.26 

4.36 
4.10 
3.36 
3.10 
3.00 

3.00 
2.90 
2.90 
2.90 
2.85 
2.87 


2.50 
2.25 
2.25 
2.15 
2.15 

2.15 
2.10 
2.10 
2.10 
2.00 

2.00 
2.10 
2.10 
2.10 
2.15 

2.15 
2.35 
2.66 
2.50 
2.40 

2.60 
2.60 
2.40 
2.35 
2.36 

2.25 
2.25 
2.25 


2.25 
2.15 
2.15 
2.15 
2.25 

2.25 

2.25 
2.16 
2.25 
2.26 

2.25 
2.26 
2.26 
2.26 
2.26 

2.36 
2.25 
2.35 
2.25 
2.25 

2.16 
2.15 
2.15 
2.15 
2.10 

2.10 
2.10 
2.15 
2.15 
2.10 
2.16 


2.15 
2.15 
2.15 
2.16 
2.26 

2.25 

2.25 
2.02 
2.02 
2.02 

2.02 
2.02 
2.02 
2.10 
2.10 

2.10 
2.10 
2.10 
ZIO 
2.10 

2.10 
2.10 
3.10 
2.10 
2.10 

2.10 
2.10 
2.15 
2.15 
2.16 


2.25 
2.36 
3.60 
2.65 
2.75 

2.75 
2.65 
2.60 
2.60 
2.66 

2.65 
3.60 
2.60 
2.60 
2.40 

2.40 
2.40 
2.36 
2.35 
2.35 

2.35 
2.35 
2.25 
3.25 
2.25 

2.25 

2.25 
2.65 
2.65 
2.66 
2.65 


2.90 
3.00 
3.00 
2.90 
2.86 

2.75 
2.75 
2.65 
3.65 
2.65 

2.50 
2.50 
2.50 
2.40 
3.40 

X40 
3.40 
2.50 
3.50 
2.60 

2.36 
2.26 
2.25 
2.25 
2.26 

3.25 
3.15 
2.15 
2.15 
2.15 


Day. 

Doc. 

Jan, 

Feb. 

Mar. 

Apr. 

May. 

Aug. 

Sept. 

1914-15. 
1 

1.64 
1.64 
1.66 
1.65 
1.66 

1.66 
1.72 
1.75 
1.72 
1.71 

1.70 
1.70 
1.78 
1.80 
1.76 

1.73 
1.74 
1.73 
1.70 
1.70 

1.70 
1.70 
1.70 
1.69 
1.70 

1.93 
1.98 
1.99 
1.93 

1.89 
1.87 

1.87 
1.85 
1.85 
1.83 
1.81 

1.79 
1.78 
1.75 
1.76 
1.74 

1.75 
1.80 
1.81 
1.81 
1.79 

1.80 
1.80 
1.80 
1.80 
1.79 

1.79 
1.80 
1.80 

1.80 
1.80 
1.80 
1.83 
1.81 

1.81 

1.81 
1.79 
1.77 
1.77 

1.77 
1.78 
1.84 
1.95 
1.96 

1.96 
1.99 
2.01 
1.99 
1.99 

3.04 
3.09 
2.15 
2.16 
2.10 

2.04 
2.00 
2.01 
2.01 
2.01 
2.01 

2.07 
2.14 
2.23 
2.19 
2.14 

2.11 
2.13 
2.08 
2.05 
2.05 

2.08 
2.16 
2.19 
2.13 
2.10 

2.11 
2.14 
2.17 
2.21 
3.31 

2.19 
2.14 
2.08 
2.04 
2.01 

1.99 
2.00 
2.01 
2.03 
2.00 

1.96 
1.94 
1.93 
1.90 
1.88 

1.87 
1.87 
1.87 
1.90 
1.94 

1.93 
1.96 
2.01 
2.03 
1.99 

1.96 
1.98 
2.16 
2.19 
3.14 

2.15 
3.13 
3.12 
2.28 
3.22 

2.25 
2.24 
2.30 
2.24 
2.19 
2.16 

1.49 
1.48 

1.47 
1.47 
1.47 
1.47 
1.46 

1.46 
1.46 
1.46 
1.47 
1.46 

1.44 
1.43 
1.43 
1.43 
1.42 
1.41 

1.43 

2 

1.43 

3 

1.42 

4 

5 

1.41 
1.42 

6 

1.42 

7 

.. 

1.43 

8 



1.42 

9 

1.42 

10 

1.42 

11             

1.43 

12 

1.43 

13 

1.44 

14 

1.43 

15 

1.43 

16 

1.43 

17 

1.43 

18 

1.43 

19 

i.ei 

1.61 

1.58 
1.60 
1.60 
1.60 
1.62 

1.64 
1.62 
1.62 
1.62 
L62 
1.63 

1.40 

20 

21 

32 

1.40 

1.40 
1.40 

33 

1.40 

34 

1.40 

25 

1.40 

28 

L41 

37 

1.42 

38 

1.42 

39 

1.40 

30 

L40 

31 
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TA  RIVER  ITEAR  HOAOLIK;  ORXO. 

R.  1  W.,  one-fourth  mile  above  the  forest  boundary, 
boat  Creek,  and  10  miles  above  Hoaglin  poet  office, 

lee  (measured  oa  topographic  map  and  Forest  Service 


20,  1911,  to  August  11,  1915  (fragmentary), 
auk;  read  at  irregular  intervals, 
ide  from  cable  above  gage. 

and  deep;  practically  permanent, 
imum  stage  recorded  during  year,  5.8  feet  February 
extension  of  rating  curve,  6, 650  second-feet);  miui- 
Jt  August  11  (discharge,  792  second-feet), 
relation  unaffected  by  ice. 


excellent  for  days  on  which  gage  waa  read. 

aiflhed  by  United  States  Forest  Service,  8.  C.  Bart- 


Umpqita  River  near  Hoaglin,  Oreg.,  during  the  year 
nding  Sept.  SO,  1915. 


Made  by— 

hei^t. 

Dls- 
charge. 

Ftet. 
2.12 
1.87 
1.73 

Sec-fl. 
964 

798 

72Z. 

Korth  Umpqua  River  near  Hoaglin,  Oreg. ,  for  the  year 
nding  Sept.  SO,  1916. 


3m. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aag. 

5,970 
6,650 

2,460 

3,040 

1 

3,660 

2,120 

1 

1,110    

1,940 

2,120 

2,740 

792 

1,940 

1,940 

1,720 



3,930 

2,820 

2,320 

2,390 

2,390 

' 

1 

1 

950 

1,940 

2,250 

1 

2,390 

4,400 

1,470 

2,460 

.470 

1,940 



.550 

1 

.- 

1 

itlng  curve  well  defined  to  3,000  second-feet;  given  only  (or  days 
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SUEPACE  WATEE  SUPPLY,  1915,  PAET  XU — 0. 


nOKTH  UXPQUA  BIVXK  BEAX  OAKOBXXK,  OBZO. 

Location.— In  the  NW.  }  sec.  25,  T.  26  S.,  B.  5  W.,  jnst  below  Sunshine  feiry,  3 
milee  west  of  Oakcreek,  about  5  milee  east  of  the  former  station  at  Winchester, 
and  about  9  miles  northeast  of  Boseburg,  Douglas  County. 

Dbainaob  asra. — 1,260  square  miles  (measured  on  topographic  maps  and  Forest 
Service  map;  revised  since  publication  of  Water-Supply  Paper  394). 

RECORD.S  AVAILABLE.— September  6,  1905,  to  October  10, 1906;  July  24,  1913,  to  Sep- 
tember 30, 1915,  when  station  was  discontinued. 

Gaoe. — StaS,  lower  part  inclined,  upper  part  vertical,  on  left  bank;  read  daily. 
Gage  reader,  F.  C.  Lauer. 

DiscHAKOE  KEASUHEMENTs. — Can  best  be  made  from  Hughes  ferry  near  Glide,  about 
8  milee  above. 

Channel  and  contbol. — Gravel  and  rock;  somewhat  shifting. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  10.1  feet  at  8  a.  m, 
October  19  (discharge,  19,600  second-feet);  minimum  stage  recorded,  1.2  feet  at 
6  p.  m.  September  23  (discharge,  700  second-feet). 

The  records  of  maximum  discbarge  for  this  station  and  also  that  at  Winchester 
have  been  recomputed  as  follows,  by  means  of  flood  measurements  made  in  1916: 

Maximum  recorded  stages  and  correspondiru)  discharge  of  North  Umpqua  River,  1906— 

1915. 


Year  ending  Sept.  30— 

SUtion. 

Date. 

Oage 
heiglit. 

Discharge. 

1906 

Oakcreek 

Jan.   16 
Feb.    4 
Dec.  22 
Jan.   21 
Nov.  23, 
2a.  m. 
Nov.  28 
Jan.    12 
Mar.  30 
Deo.  31 
Oct.   19 

Feel. 
12.5 
21.2 
17.7 
13.3 
28.1 

15.5 
16.5 
12.5 
9.55 
10.1 

8ee.-/eet. 
29,900 

1907                                 

do 

67,900 

1908                                          

do 

52,3n() 

1909                               

Winchester 

32,400 

1910                                           

do 

82,000 

1911                                       

do 

41,000 

1912 

....do 

44.800 
29,300 

1913                          

do 

1914 

Oakcreek 

17,700 

1915           

do 

19,600 

Minimum  stage,  1905-1915,  September  23, 1915. 
Winter  flow. — No  ice  ever  forms  at  this  station. 
Diversions. — None. 
Begulation. — None. 
Accuracy. — Besulta  considered  excellent. 

Discharge  meaturements  of  North  Umpqua  River  near  Oakcreek,  Oreg.,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 


Made  by— 


Gage 
height. 


Dis- 
charge. 


Aug.  10 
Feb.    7 


Hensbaw  and  Londgren. 
J.CKuhns 


Feet. 
1.48 
15.40 


See.-fl. 
854 
40,800 


Note.— Measurement  Feb.  7, 1916,  made  at  Winchester;  inflow  estimated  at  500  second-feet  was  deducted 
to  obtain  discharge  at  tlie  station. 
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North  Umpqua  River  near  Oakcreek,  Oreg.,/or  the  year 
mdingSepl.  30, 1915. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

3,180 

13.700 

4,000 

2,750 

1,910 

3,180 

1,240 

930 

750 

i,m 

8,540 

3,650 

3,030 

1,910 

2,890 

1,160 

930 

750 

i,'m 

9,750 

3,180 

3,820 

1,910 

2,620 

1,160 

9.30 

750 

3,1«0 

7,160 

4,360 

3,580 

1,910 

2.250 

1,160 

860 

750 

i,H90 

5,900 

3,820 

3,330 

1,800 

2,250 

1,160 

860 

725 

3,180 

5,310 

3,490 

3,030 

1,700 

2,190 

1.240 

860 

700 

i.iSO 

6,oao 

3,260 

3,  WO 

1,700 

2,130     i;430 

860 

700 

»,U60 

4,740 

3,030 

2,760 

1,600 

2,020 

1,420 

860 

700 

b.VOO 

4,000 

2,890 

2,490 

1,920 

1,910 

1,510 

860 

700 

<,b20 

3,650 

2,420 

2,490 

2,360 

2,030 

1,430 

860 

70O 

8,330 

3,030 

2,490 

2,620 

2,2.'>0 

2,130 

1.290 

800 

700 

l.UW 

2,750 

2,490 

2,750 

2,230 

2,020  I  1,160 

800 

725 

»,«so 

2,620 

2,490 

3,0.10 

2,490 

1,910  1  1,160 

800 

750 

J,  600 

2,440 

3,240 

2,890 

3,330 

1,800  i  1,080 

800 

750 

»,V20 

2,250 

4,000 

2,750 

3,820 

1,700 

1,080 

800 

750 

>,500 

2,250 

3,650 

2,620 

3,420 

1,600 

1,080 

800 

750 

t.tWI 

2,250 

3,650 

2,«20 

3,030 

1,600 

1,080 

800 

750 

),)«» 

3,330 

3,660 

2,680 

7,S20 

l.tiOO 

1,080 

800 

700 

i,820 

3,330 

3,030 

2,750 

8,060 

1, 510 

1,060 

800 

700 

l,tEIO 

3,650 

3,030 

3,620 

6,700 

1,4«0 

1,080 

800 

700 

3,490 

3,340 

3,180 

2,490 

5,120 

1,420 

1,000 

soo 

700 

i,890 

3,030 

3,330 

2,250 

5,120 

1,430 

1,000 

800 

700 

^VSO 

4,000 

3,650 

2,020 

5,S10 

1,420 

1,000 

800 

700 

<,500 

4,180 

3,330 

1,910 

6,500 

1,420 

930 

800 

700 

',260 

4,740 

3,030 

1,960 

6,100 

1,330 

966 

750 

760 

2,130 

5,500 

2,750 

2,020 

6,600 

1,330 

1,000 

750 

725 

i,UW 

5,120 

2,620 

1,910 

5,700 

1,2S0 

930 

750 

700 

i,020 

4,560 

2,620 

1,910 

5,500 

1,240 

930 

7.W 

700 

2,760 

2,620 

2,180 

4,740 

1,240 

930 

760 

700 

4,4»0 

2,620 

2,020 

4,120 

1,240 

930 

750 

700 

(,100 

2,750 

3,490 

930 

760 

relMefioed  rating  cunre:  interpolated  [or  Sundayx. 

ua  River  near  Oakcreek,  Oreg.,for  the  year  ending  Sept. 
30,  1915. 

ige  area,  1,280  square  mlles.l 


>ischarge  in  sceond-fcet. 

RuiMlT. 

Per 

square 

mile. 

Depth  In 
inches  on 
drainage 

Aca- 

Minimum. 

Mean. 

Total  In 
acre-Ioet. 

area. 

1,080 

2,850 

2.26 

2.61 

175,000 

A. 

1,160 

1,870 

1.33 

1.48 

99,400 

A. 

1,080 

1,850 

1.31 

1..51 

101,000 

A. 

2,020 

3,940 

3.13 

3.61 

242,000 

A. 

2,250 

4,650 

3.69 

3.84 

26.S,000 

A. 

2,490 

3,180 

2.52 

2.90 

196,000 

A. 

1,910 

2,600 

2.06 

2.30 

155,000 

A. 

1,600 

3,IW) 

3.06 

3.53 

237,000 

A. 

1,240 

1,800 

1.43 

1.60 

107,000 

A. 

930 

1,120 

.889 

1.02 

68,900 

A. 

750 

815 

.647 

.75 

50,100 

A. 

700 

719 

.571 

.64 

42,800 

A. 

700 

2,390 

1.90 

25.79 

1,730,000 

/ 
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SUBPACE  WATER  SUPPLY,  1915,  PABT  xn — 0. 


MUX  OBXZK  HXAa  ASH,  OBXQ. 

Location. — In  sec.  2,  T.  23  8.,  R.  10  W.,  three-fourths  mile  below  outlet  of  Ixton 
Lake,  5  miles  northwest  of  Ash  post  office,  and  about  12  miles  south  of  Scottabui^g, 
Douglas  C!ounty. 

Drainage  area. — 90  square  miles  (measured  on  maps  prepared  by  J.  G.  Kelley). 

Records  available. — ^May  18,  1907,  to  September  30,  1912;  April  20  to  September 
30, 1915. 

Gaoe. — Stevens  water-stage  recorder  on  right  bank.  Gage  reader,  Richard  Peteraon. 
Vertical  staff  on  lake  was  read  1907  to  1912,  and  for  comparison  in  1915  and  1916 . 

Discharge  measurements. — ^Made  from  cable  at  gage,  or  by  wading  at  low  stages. 

Channel  and  control. — Channel,  gravel;  control  of  boulders  and  bed  rock  about  85 
feet  below  gage.    Rock  channel  at  lake  outlet  forms  control  for  lake  gage. 

Extremes  op  discharge. — ^Maximum  stage  from  water-stage  recorder  during  period 
April  20  to  September  30, 1915,  2.16  feet  3  to  9  a.  m.  May  20  (discharge,  394  see, 
ond-feet);  minimum  stage  from  water-stage  recorder,  0.32  foot  at  2  p.  m.  Sep- 
tember 26  (discharge,  4.2  second-feet). 

1907-1912:  Maximum  stage  recorded  on  lake  gage,  21.4  feet  November  23, 
1909  (discharge,  10,000  second-feet);  minimum  stage  recorded,  2.1  feet  Septem- 
ber 13  to  20  and  September  25  to  October  2, 1910  (dischaige,  1.5  second-feet). 

Winter  flow. — Stage-discharge  relation  unaffected  by  ice. 

Diversions. — None. 

Regulation. — Some  fluctuation  at  low  water  due  to  effect  of  wind  on  lake. 

Aocuract. — Results  considered  good  except  for  periods  of  extremely  low  water,  for 
which  they  are  only  fair. 

Discharge  meawremenU  of  Mill  Creek  near  Ash,  Oreg.,  during  the  year  ending  Sept.  30, 

1915. 


[Hade  by  M.  S.  Kelley.] 


Date. 


Apr.  15. 
20. 


Oage 
height. 


Feet. 


1.30 


Dis- 
charge. 


Sec.-fl. 
164 
125 


Date. 


Apr.  2«; 
Aug.    6. 


Gaee 
height. 


Feet. 

1.18 

.58 


Dls- 
rhargo. 


Sec.^L 
99.0 
23.0 


Daily  discharge,  in  second-feet,  of  Mill  Creek  near  Ash,  Oreg.,  for  the  years  ending  Sept. 

SO,  1907-1912  and  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

Juno. 

July. 

Aug. 

Sept. 

1907. 
1 

09 
69 
6C 

60 

57 
54 
51- 
48 
56 

64 
73 
81 

88 
88 

34 
34 
33 
32 
31 

30 
30 
29 
28 
27 

26 
28 
25 
24 
23 

IS 

13 
12 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.3 

1907. 
16 

75 

71 
67 
C4 
60 

56 
52 
48 
40 
44 

43 
41 

39 
38 
36 

23 
22 
22 
21 
20 

20 
20 
19 
19 
18 

18 
17 
17 
17 
16 
16 

11 
11 

10 
9 
8 

7 
6 
6 
6 
6 

6 
6 
6 
6 
6 
A 

4.5 

2 

17 

4.5 

3 

18 

81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
75 
72 

4.5 

4 

19 

5  0 

fi 

20 

5.0 

6 

21 

5.0 

7 

22 

5.0 

8 

23 

5.0 

9 

24 

5.0 

10 

25 

5.5 

n 

26 

5.5 

12 

27 

5.5 

13 

28 

5.5 

14 

29 

6.0 

15 

3n 

6.0 

31 
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yUl  Creek  mar  A*k,  Oreg.,for  the  yean  ending  Sept. 
1911  and  i9i5— Continued. 


m. 

Feb. 

Mar. 

Apr. 

May. 

JODC. 

July. 

Aug. 

Sept 

180 

194 

478 

452 

126 

123 

60 

19 

8 

270 

188 

800 

478 

126 

118 

68 

19 

8 

100 

177 

835 

426 

162 

114 

66 

19 

8 

9oe 

1»4 

740 

378 

34« 

no 

61 

17 

770 

246 

650 

310 

264 

lOt 

48 

IS 

«80 

378 

504 

373 

208 

101 

48 

16 

S60 

710 

452 

3M 

194 

97 

4< 

IS 

504 

«80 

402 

3M 

182 

93 

44 

14 

620 

£50 

354 

322 

172 

88 

42 

14 

680 

426 

332 

201 

162 

83 

42 

13 

680 

42t 

310 

182 

144 

78 

40 

13 

660 

414 

291 

172 

135 

74 

38 

11 

504 

402 

272 

162 

140 

69 

35 

11 

452 

378 

254 

153 

130 

67 

33 

10 

402 

354 

254 

153 

130 

65 

30 

10 

354 

343 

2W 

148 

136 

63 

30 

10 

332 

378 

332 

146 

144 

60 

30 

9 

310 

378 

354 

144 

182 

60 

30 

9 

310 

354 

332 

144 

238 

«0 

30 

9 

452 

332 

310 

136 

264 

63 

29 

9 

680 

310 

272 

128 

290 

103 

27 

8 

650 

281 

24S 

118 

254 

103 

36 

8 

532 

246 

3S0 

110 

338 

103 

36 

8 

452 

238 

254 

148 

222 

95 

24 

8 

378 

222 

254 

222 

194 

88 

24 

8 

354 

208 

284 

222 

172 

81 

33 

7 

300 

194 

313 

194 

162 

78 

33 

7 

2S4 

194 

343 

182 

163 

76 

33 

7 

246 

264 

332 

162 

140 

69 

33 

6 

238 

333 

148 

135 

63 

33 

8 

208 

S54 

126 

30 

8 



560 

£04 

905 

163 

69 

158 

29 

14 

4.8 

504 

«W 

870 

172 

es 

140 

37 

14 

4.8 

452 

1,220 

980 

182 

63 

128 

37 

13 

4.< 

710 

1,320 

905 

172 

60 

116 

2« 

12 

4.< 

888 

i;i80 

888 

177 

58 

101 

26 

13 

4.fi 

510 

1,140 

870 

172 

58 

88 

36 

11 

4.S 

660 

1,180 

740 

167 

66 

76 

29 

11 

4.4 

910 

1,140 

660 

158 

63 

60 

31 

10 

4.4 

440 

1,060 

660 

148 

63 

46 

30 

10 

4.t 

220 

1,180 

620 

144 

67 

60 

30 

0 

4.3 

MS 

1,180 

426 

137 

09 

S8 

29 

8 

4.1 

680 

1,020 

452 

136 

67 

53 

29 

8 

4.0 

690 

940 

402 

126 

66 

SO 

28 

8 

3.9 

478 

1,220 

364 

118 

63 

48 

26 

8 

3.9 

800 

1,140 

321 

114 

61 

47 

25 

8 

3.8 

920 

1,020 

290 

110 

69 

47 

24 

7 

3.6 

410 

1,270 

263 

104 

67 

48 

24 

6 

3.S 

110 

1,560 

254 

96 

66 

47 

22 

6 

3.6 

660 

1,710 

230 

95 

S3 

44 

22 

6 

3.4 

110 

1,«00 

222 

101 

51 

43 

21 

6 

3.4 

440 

1,610 

238 

88 

49 

40 

30 

6 

3.5 

920 

1,360 

254 

87 

SO 

39 

19 

6 

3.S 

440 

1,060 

238 

82 

48 

38 

18 

6 

3.4 

560 

905 

222 

80 

48 

3« 

18 

6 

3.4 

140 

1,320 

201 

78 

44 

35 

17 

6 

3.6 

905 

1,710 

182 

75 

43 

34 

17 

6 

3.8 

680 

1,320 

172 

75 

43 

33 

16 

S 

3.9 

620 

1,100 

167 

75 

47 

33 

16 

5 

4.0 

560 

162 

75 

75 

31 

16 

6 

4.1 

504 

198 

72 

126 

30 

16 

6 

4.5 

504 

153 

162 

15 

S 

Ij  1 
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SURFACE   WATER  SUPPLY,  1915,  PART  XII C. 


Daily  ditdutrge,  in  tecond-fiet,  of  Mill  Creek  near  Adi,  Oreg..for  (he  years  ending  Sfj 
SO,  1907-1912  and  7975— Continued. 


Day. 


Oct. 


1900-10. 
1 

5 

a 

8 
8 
9 

S 
8 
S 

74 

60 
58 

50 
44 
43 
48 
92 
1« 

1.5 
1.5 
1.8 
3.5 
6.0 

11 

a 

11 
14 
14 

14 
14 
20 
28 
30 

26 
23 
26 
26 
23 

23 
20 
18 
17 
16 

14 
12 
11 
11 
10 
8 

2 

3 

4 

S 

6 

8 

9 

10 

11 

13 

13 

14 ::::;• 

15 

It 

17 

IS "' 

19 :    • 

» 

M 

B 

23..      ■  •■ 

J4 

U 

M 

27 

2S 

29 

80 

U 

1910-11. 
1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1« 

17 

18 

19 

20 

Jl 

22 

23 

24 

28 

26 

27  .... 

28 

»: ..  . 

30 

31 

Nov. 
354 

Dec. 

Jan. 

870 

465 

343 

835 

439 

272 

740 

343 

222 

905 

290 

182 

870 

254 

177 

518 

238 

182 

560 

263 

290 

870 

478 

620 

l.MO 

590 

835 

1,000 

491 

1,020 

1,000 

428 

835 

1,000 

378 

605 

1  510 

333 

491 

1,360 

310 

402 

980 

310 

343 

740 

310 

310 

590 

378 

254 

518 

478 

354 

402 

835 

1,270 

354 

905 

1,420 

310 

770 

s.wo 

272 

650 

10,000 

254 

650 

8,160 

238 

835 

2,920 

222 

980 

2,110 

208 

1,060 

1,270 

194 

1,100 

940 

162 

1,100 

940 

172 

1,140 

905 

172 

980 

272 

800 

8 

1,610 

650 

8 

980 

650 

8 

870 

532 

7 

1,410 

452 

6 

1,270 

402 

6 

940 

354 

12 

710 

310 

58 

605 

266 

254 

650 

288 

254 

620 

560 

890 

560 

650 

504 

478 

650 

310 

402 

560 

208 

354 

453 

190 

310 

402 

98 

288 

354 

86 

402 

414 

78 

452 

2  010 

78 

402 

3,640 

90 

343 

2,920 

l48 

310 

2,160 

590 

266 

1,220 

905 

244 

870 

1,270 

244 

680 

800 

266 

620 

504 

266 

620 

402 

288 

590 

1,860 

288 

980 

3,160 

288 

1,100 

2,410 

288 

870 



402 

870 

Fob. 


650 
532 
453 
402 
366 

343 
321 
300 
290 
310 

343 

390 
403 
680 
870 

785 

710 

740 

1,040 

1,020 

870 
785 
835 
980 
1,200 

1,250 
1,230 
1,540 


905 
940 
940 
800 
710 

800 
710 
710 
620 
560 

504 
560 
620 
710 
680 

620 
560 
.590 
620 
532 

478 
426 
378 
332 
310 

288 
266 
244 


Mar. 

Apt. 

May. 

June. 

July. 

1,860 

1S5 

110 

48 

28 

1,860 

130 

108 

43 

24 

1,360 

172 

102 

43 

23 

1,180 

194 

102 

38 

23 

870 

201 

98 

38 

23 

740 

189 

95 

38 

23 

620 

177 

95 

36 

23 

504 

165 

88 

36 

20 

452 

153 

81 

34 

20 

402 

153 

81 

34 

20 

354 

194 

81 

34 

18 

310 

452 

81 

34 

17 

272 

439 

78 

34 

17 

2,54 

354 

75 

34 

18 

230 

300 

69 

34 

14 

208 

254 

89 

34 

14 

194 

230 

63 

32 

12 

182 

208 

63 

30 

12 

172 

194 

60 

30 

11 

177 

177 

58 

30 

11 

188 

167 

58 

34 

11 

182 

158 

88 

38 

11 

194 

148 

S3 

38 

11 

201 

140 

53 

36 

10 

208 

135 

83 

34 

8 

201 

128 

SO 

34 

8 

188 

118 

48 

30 

8 

182 

110 

48 

30 

7 

167 

114 

48 

28 

6 

158 

110 

48 

26 

6 

144 

48 

8 

224 

75 

90 

131 

38 

206 

68 

90 

121 

38 

190 

68 

90 

112 

34 

174 

68 

90 

102 

32 

187 

98 

90 

94 

30 

160 

98 

98 

86 

28 

174 

94 

98 

82 

28 

206 

90 

98 

78 

25 

224 

82 

148 

78 

24 

244 

116 

174 

72 

22 

244 

266 

174 

68 

22 

224 

452 

160 

65 

21 

206 

452 

148 

59 

20 

190 

426 

138 

58 

19 

174 

402 

131 

54 

18 

160 

378 

112 

51 

17 

167 

354 

112 

51 

18 

154 

321 

190 

48 

16 

142 

299 

1,060 

46 

15 

128 

266 

980 

44 

14 

118 

224 

680 

44 

12 

107 

208 

532 

42 

12 

107 

174 

428 

40 

12 

107 

160 

378 

38 

11 

107 

148 

310 

38 

10 

107 

131 

268 

36 

10 

98 

121 

224 

36 

10 

90 

,  118 

190 

38 

9 

82 

107 

160 

38 

8 

78 

,:  98 

148 

40 

8 

75 

136 

8 
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mm 

f  Mill  Crerk  nrar  A»h ,  Oreg. ,  for  the  years  cndina  Sept.                         ^M  fll  1 

■  ■f" 

r-1912  and  1915— Contiawd. 

H 

^HJ 

M 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtm*.    Jnly. 

Aug. 

Sept. 

940 

650 

343 

222 

905 

[ 
177        118 

35 

11 

835 

560 

310 

201 

1,410 

162 

110 

34 

26                               ^H 

H^^^BPfV  "V 

6«0 

491 
426 

190 

254 

18 

17 

2 

1,100 

144 

135 

102 
95 

33 
32 

^1 

■^■^  1 

S90 

2 

800 

504 

478 

254 

162 

504 

12« 

88 

31 

^1 

■[^■i;       1 

650 

504 

238 

153 

478 

118 

81 

30 

^H 

^H         1 

1,760 

478 

2,M 

144 

402 

110 

75 

29 

95                       ^H 

^^Hi.      .1 

2,160 

439 

272 

144 

343 

102 

72 

28 

102                                 ^H 

^^HdI^    m 

1,660 

428 

290 

135 

290 

96 

M 

27 

^H 

^^Hlll    m 

1,310 

532 

272 

130 

254 

88 

M 

26 

^B 

^HII'    1 

1,080 

710 

246 

126 

222 

84 

63 

23 

^1 

^■rf    I 

1,610 

770 

222 

126 

208 

88 

62 

20 

^H 

^^|i^^^^^^HL|   J  ^^^^1 

3,820 

710 

208 

122 

194 

96 

61 

20 

^H 

^^1  ^^^^^^Hfe^^^^^l 

2,860 

770 

194 

114 

1T7 

102 

60 

20 

^H 

2,110 

800 

321 

110 

162 

102 

59 

20 

^H 

1,360 

1,860 

905 

106 

153 

95 

58 

M 

^B 

m 

1,020 

1,710 

1,360 

102 

144 

96 

57 

10 

^H 

■ 

770 

S,160 

1,100 

102 

135 

88 

56 

20 

^H 

^^I'^^^^^^hb 

■ 

620 

1,110 

S3S 

118 

134 

81 

55 

19 

^H 

^^1  ^^^^^^Bh 

■ 

590 

1,410 

680  1       118 

133 

78 

54 

18 

^M 

465 

980 

560 

135 

132 

81 

53 

17 

^1 

402 

650 

478 

144 

131 

88 

52 

17 

33                               ^H 

366 

770 

426 

153 

129 

81 

50 

17 

30                               ^H 

332 

800 

354 

167 

128 

81 

48 

17 

^1 

^^H 1  ^^^^^^^^^^B^^^^^^^l 

1,180 

710 

310 

172 

127 

81 

46 

16 

^H 

1,610 

560 

290 

182 

126 

75 

44 

IS 

^H 

1,410 

504 

254 

177 

126 

84 

42 

14 

^H 

^^1  ^^^^^^B  ^          ^^1 

1,100 

439 

230 

172 

135 

118 

40 

14 

^H 

870 

390 

230 

177 

140 

126 

38 

13 

23                                 ^H 

740 

254 

402 

182 

126 

37 

12 

23                               ^H 

^^1  ^^^^^^Vr          ^B^ 

680 

238 

188 

36 

11 

^M        R^i^^^^i           m  - 

1 

iii.i 

^^Liil 

1 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June.:  July 

i 

Aug. 

Sept. 

II 

^■n 

1915. 

30 

9 
9 
9 

8 
8 

8 

16 

Ill 
199 
111 

302 
3S« 

346 

102 
99 
95 
92 

88 

85 

41 

40 
40 
41 
40 

38 

17 
17 
16 
16 
15 

15 

!    H 

HF 

30 

17 

28 

18 

27 

19 

25 

10 

"ix' 

124 

24 

11 

24 

8 
7 

22 

120 
114 
110 

308 
277 
268 

82 
78 
75 

37 
36 
35 

15 
15 

■■ 

^^^^^^^^^H^^B 

22 

13 

22 

14 

14                                   ^H^H 

22 

15 

108 

2!^ 

72 

35 

12 

^H 

^^^^BF^B 

22 

26 

102 

302 

69 

33 

11 

■■ 

^^^U'h 

21 

27 

102 

330 

65 

33 

^H 

^^^^^^^^wi  ^H 

20 

28 

101 

3M 

62 

34 

■■ 

^^^^^^^^Hi^B 

1» 

29 

97 

312 

57 

32 

■■ 

^^^H^^HHP^V 

1« 

« 

30 

97 

312 

56 

32 

10  1                                       ■■ 

^B^^^^^           ^B 

31.. 

2S3 

31 

11                            ^H^ 

IP          1 

■ 

■■ 

)ws:  May  18,  1907,  to  Nov.  10,  1910,  and  Jan.  13  to  Sept.  30,  1912, 

■r              I 

^flned  rating  curve,  ba-scd  on  measurements  in  1907, 191.'>,  anil  1916;                                ^H  ■                                            P 

jll-deftned  rating  curve,  wliicli  coincides  withtheothercurvcabovo                                ^H  ■                                            f 

on  tliree  measurements  made  in  lOlOaad  Wll;  Apr.  20  to  Sept.  30,                                I^IH 

wcll-deflncd  ruling  curve.    GaRC  read  at  irregular  inter\i«ls  May  to 

i^HH 

190S,  and  July  to  Seplemher,  1912;  dischartio  interpolated  for  days 

11                1 

icticallycvery  day  at  other  times  exwpt  0;t.  7-12,  1909,Apr.  6-8, 

larpolatod),  Dec  10-12, 1910  (discharge  estimated). 

4 

llll 

L     -    -      1 
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StTBFACE   WATEB  SUPPLY,  1915,  PART  XII C. 


Monthly  ditdua-ge  of  MUl  Creek  near  Ath,  Oreg.,for  the  yean  ending  Sept.  SO,  1907-1913 

and  1916. 

(Dninage  area,  90  square  mUm.] 


Discharge  in  seoond-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 

lucncs  on 

drainage 

area. 

Total  in 
acre-feet. 

Accvi- 

nicy. 

1907. 
May  18-31 

81 
88 
34 
15 
S.0 

72 
36 
16 

6 

4.6 

79.9 
58.9 
23.8 
10.5 
4.97 

a888 
.654 
.2M 
.117 
.055 

.t)46 
.73 
.30 
.13 
.06 

2,220 

3,500 

1,160 

646 

296 

C. 

B. 

July 

B. 

August .                           .... 

b:  • 

September 

c. 

1 

8,120 

1907-8. 
October                

14 

1,270 

4,420 

1,270 

710 

835 

478 

290 

122 

60 

19 

8 

5 

10 

194 

208 

177 

246 

110 

126 

60 

20 

6 

4.2 

8.1 
225 
1,240 
546 
333 
380 
214 
179 
84.8 
34.8 
11.1 
5.68 

.090 
2.M 
13.80 
6.07 
3.70 
4.22 
2.38 
1.99 
.942 
.387 
.123 
.063 

.10 
2.79 
15.91 
7.00 
3.99 
4.86 
2.66 
2.29 
1.05 
.45 
.14 
.07 

498 
13,400 
76,200 
33,600 
19,200 
23,400 
12,700 
11,000 
5,050 
2,140 
682 
338 

c. 

B. 

December                ... 

B. 

B. 

Ff'bniary      

B. 

JAfLTOh 

B. 

Apra....            ,  . 

B.    * 

^y!::::::::::::::::::::::: 

B. 

June     .                         ... 

B. 

July 

B. 

A^TgTi<it. 

C. 

September 

C. 

The  year 

4,420 

4.2 

273 

3.03 

41.31 

198,000 

1908-9. 

194 

753 

1,020 

2,920 

1,710 

980 

182 

162 

158 

31 

14 

4.8 

3.0 

32 

92 
452 
504 
153 

72 

43 

30 

3.4 

59.5 

174 

360 

1,280 

1,200 

434 

119 

62.1 

oas 

23.2 

ao 

3.99 

.661 

1.93 

4.00 

14.2 

13.3 

4.  82 

1.32 

.690 

.672 

.258 

.089 

.OH 

.76 

2.15 

4.61 

16.37 

13.85 

5.56 

1.47 

.80 

.75 

.30 

.10 

.05 

3,680 

10,400 

22,1(10 

78,700 

66,600 

26,700 

7,080 

3,820 

3,600 

1,430 

492 

237 

C. 

November 

B. 

B. 

Jnnt'ftry ... 

B. 

B. 

yttroh 

B. 

April 

B. 

^!::::::::;;::::::::;:::: 

B. 

B. 

July 

C. 

August . 

C. 

C. 

The  year 

2,920 

3.0 

311 

3.46 

46.77 

225,000 

1909-10. 

144 
10,000 
1,510 
1,140 
1,540 
1,860 

452 

no 

46 
26 
5.5 
2.5 

5 
177 
162 
238 
290 
144 
110 
48 
26 

6 

2.5 

1.5 

2&3 
1,270 
629 
599 
701 
459 
193 
71.5 
34.7 
14.8 
4.02 
1.82 

.314 
14.1 

6.99 

6.66 

7.79 

5.10 

2.14 

.794 

.386 

.164 

.015 

.020 

.36 
15.73 
&06 
7.68 
8.11 
6.88 
2.39 
.92 
.43 
.19 
.05 
.02 

1,740 

75,600 

38,700 

36,800 

38,900 

28,200 

11,500 

4.400 

2,0(i0 

910 

247 

108 

C. 

November       .... 

B. 

B. 

7ft"nary 

B. 

B. 

Varoh 

B 

AprU 

B. 

May 

B. 

June 

B. 

July 

C. 

August 

C. 

C. 

10,000 

1.5 

330 

3.67 

49.82 

239,000 

1910-11. 
October 

30 

3,160 

1,610 

3,640 

940 

244 

452 

1,060 

131 

38 

7.0 

20 

1.5 

6 

244 

266 

244 

75 

68 

90 

36 

8 

3.1 
2.9 

14.9 

490 

542 

874 

587 

158 

199 

249 
62.9 
1&8 
4.63 
9.97 

.166 
5.44 
6.02 
9.71 
6.52 
1.73 
2.21 
2.77 
.699 
.209 
.051 
.111 

.19 

6.07 

6.94 

11.20 

6.79 

1.99 

2.47 

3.19 

.78 

.24 

.06 

.12 

916 

29,200 

33,300 

63,700 

32,600 

9,590 

11,800 

15,300 

3,740 

1,160 

285 

693 

c 

C. 

December 

C. 

C. 

February  

C. 

M»rch 

C. 

April 

c 

May 

C. 

Jnnft 

C. 

July 

C. 

August... 

c 

C. 

Thoyear 

3,640 

1.5 

266 

Z96 

40.04 

192,000 
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Oreg.,  for  ike  yeart  ending  Sept.  SO,  1907-1911 
— Continued. 


In  aecond-leet. 

RiUKoS. 

m. 

ilmn. 

Per 

•quare 
mU«. 

Depth  In 

InctiFs  on 

drainage 

area. 

Total  In 
acre-fcet. 

ACOO- 
racy. 

7 

IS.  4 

a  140 

an 

824 

C. 

« 

380 

S.33 

3.70 

17,800 

B. 

83 

M 

4.10 

4.73 

22,700 

B. 

«i 

1,160 

12.9 

14.87 

71,300 

B. 

SO 

WO 

9.89 

ia67 

51,200 

B. 

94 

402 

4.47 

5.15 

24,700 

B. 

oa 

IM 

1.71 

1.83 

9,280 

B. 

as 

S13 

S.48 

4.01 

19,200 

B. 

75 

104 

1.16 

1.29 

6,190 

B. 

M 

82.8 

.008 

.80 

3,860 

0. 

U 

21.5 

.219 

.28 

1,320 

C. 

11 

Sl.O 

.567 

.63 

3,030 

0. 

6 

319 

J.54 

48.23 

231,000 

•7 

109 

1.31 

.50 

2,380 

A. 

Ml 

307 

2.30 

2.65 

12,-00 

A. 

M 

115 

1.28 

1.43 

6,840 

A. 

SI 

4X3 

.4«B 

.M 

3,590 

A. 

10 

18L4 

.304 

.34 

1,130 

A. 

4 

(L4 

.071 

.08 

381 

B. 

26,000 

1 

LIVSB  BASIK. 

iAB.  TUXAXOOK,  OBXO. 

I.,  R.  9  W.,  at  the  highway  bridge  above  the 
'er,  about  7  miles  from  Tillamook,  Tillamook 

leasuied  on  maps  compiled  by  G.  B.  Lacey 

L914,  to  September  30,  1915,  when  station 

right  bank. 

m  lower  side  of  highway  bridge  or  by  wading, 
ibly  shifts  during  high  floods, 
stage  recorded  during  period  of  record,  9.2 
?cond-feet);  minimum  stage  recorded,  —0.11 
92  second -feet), 
n  unaffected  by  ice. 


>■  1 

1! 


»  ■! 


near  Tillamooh,  Oreg.,  during  the  year  ending 
:iO,  1915. 


y— 

heifrht. 

Dis- 
charge. 

Fed. 

1.52 

3-00 

.03 

See.-fU 
504 

1,400 

106 

ninitivoH  hi/  V    -I 


no 


ble 


1 1 
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SURFACE   WATER  SUPPLY,  1915,  PART  XII C. 


Daily  ctitcharge,  in  ttoomd-Jui,  of  WiUon  River  n«ar  Tillamook,  Oreg.j/or  the  year  ending 

Sept.  SO,  1915. 


Day. 

DiH!. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2,370 
3,180 
2,270 
3,090 
3,090 

2,180 
2,270 

2,8.-!0 
2,4.'j0 
2,360 

3,730 
.S830 
6,930 
7,500 
8,180 

5,080 
4,030 
3,080 
3,540 
2,090 

1,780 

1,400 

1,190 

990 

810 

750 
723 
668 
668 
668 
1,810 

2,090 
2,360 
3,440 
4,530 
4,530 

3,930 
3,530 

2,900 
2,830 
2,090 

1,610 
1,470 

1,400 
1,260 
1,190 

1,130 

1,050 

990 

930 

870 

1,050 
1,280 
1,470 
11540 
1,470 

1,400 
1,400 
1,380 

1,380 
1,190 
1,190 
1,120 
1,120 

1,050 
990 
990 
930 
930 

870 
990 

1,050 
2,090 
2,380 

3,180 
3,000 
2,000 
1,920 
1,840 

1,880 

1,470 

1,190 

930 

760 

805 
668 
668 
722 
668 
688 

3,810 
8,170 

2,450 
2,380 
1,840 

1,540 
1,400 
1,280 
1,190 
1,130 

990 
930 
930 
870 
810 

722 
688 
615 
568 
568 

568 
522 
522 
480 
480 

440 
400 
362 
382 
362 

382 
338 
328 
328 
295 

295 
265 
285 
310 
383 

380 
400 
400 
400 
400 

440 
440 
500 

722 

868 

«15 
888 
868 
750 
1,130 

1,470 

1  540 

1,400 

990 

990 

870 

750 
668 
690 
545 
500 

460 
420 
420 
380 
380 

380 
380 
345 
310 
310 

310 
280 
280 
280 
350 

350 
238 
225 
238 
280 

280 
390 
325 
313 
313 

200 
200 

190 
180 
180 

313 
365 
362 
265 
235 

200 

225 
280 
290 
238 

238 
280 
265 
250 
338 

2S0 
225 
200 
200 
190 

180 
180 
180 
180 
180 
180 

180 
1.51 
151 
151 
151 

142 
143 
134 
134 
134 

134 
134 
134 
134 
127 

137 
120 
120 
120 
120 

120 
114 
114 
106 
108 

108 
108 
108 
108 
108 
108 

108 

2 

lOS 

3 

103 

4 

108 

5 

98 

8 

98 

7 

98 

8 

98 

9 

gg 

10. 

98 

11 

12 

98 
92 

13 

98 

14 

93 

15 

93 

16 

gt 

17 

02 

18 

.vn 

511 
523 

523 
523 
532 
522 
522 

3,090 
2,  ISO 
1,920 
1,920 
2,  .360 
2,180 

92 

19 

92 

20 

92 

21 

n 

32 

93 

23 

93 

24 

98 

35 

9S 

26 

108 

37 

120 

» 

lao 

29 

108 

30 

108 

31 

Note.— Discharge  determined  from  a  rating  curve  well  defined  between  100  and  3,000  second-Ieet. 

Monthly  discharge  of  Wilton  River,  near  Tillamook,  Oreg.,for  the  year  ending  Sept.  SO, 

1915. 

(Drainage  area,  170  square  miles.) 


H.     tm  ^ 

Discharge  in  second-feet. 

RnnK)(t. 

Montli. 

Maximum. 

Minimum. 

Moan. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-lee  t. 

Accu- 
racy. 

2,380 

7,500 

4,. 130 

2,380 

3,170 

1,540 

750 

382 

180 

130 

sno 

668 
870 
668 
362 
265 
212 
180 
108 
92 

1,200 
2,610 
1,960 
1,230 
1,040 

812 

355 

222 

127 
98.5 

7.06 
15.4 
11.5 

7.24 
6.12 
3.60 
2.09 
1.31 
.747 
.579 

3.68 
17.75 
11.98 
8.  .35 
6.83 
4.15 
2  33 
1.51 
.87 
.65 

33,300 
160,000 
109,000 
75,600 
81,900 
37,800 
21,100 
13,600 
7,810 
.5,860 

n 

January 

B. 

February 

B. 

March".;.:::::::.::.:::::: 

B. 

April 

B. 

May..:::: 

A. 

A.   , 

July 

A. 

A. 

September 

B. 

The  period 

1 

526,000 

i 

NOBTH  FOBS  OF  WILSON  BrTER  HEAB  TIIXAMOOE,  OBEQ. 

-Location.— In  the  NW.  }  aec.  24,  T.  1  S.,  R.  9  W.,  800  foot  above  mouth  of  North 
Fork,  about  8  milea  from  Tillamook,  and  about  11  miles  from  Bay  City,  Tillamook 
County. 

Drainage  area. — 17  square  milea  (measured  on  mapa  compiled  by  G.  B.  Lacey  & 

Co.). 
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13,  to  September  30,  1915,  when  station  waa 


y  wading. 

cobbleetonee;  likely  to  shift. 

^  recorded  during  year,  4.10  feet  January  IS 

aimum  stage  recorded,  1.30  feet  August  11,  12, 

1  to  30  (discharge,  14  second-feet). 

rded,  5.10  feet  September  4,  1913,  and  January 

eet):   minimum  is  that  of  1915. 

)n  unaffected  by  ice. 


of  Wilton  River  near  TKllamook,  Oreg.,  during 
Hng  Sept.  30,  1915. 


Is- 
nse. 

Date. 

VwU,  by- 

(7a(5«   Db- 
h«lght.  charge. 

IS 
IS 

May  » 
Au(.  24 

r.  L.  BatcheUer 

P.V.Hodgw 

Fret. 
2.42 
1.36 

266, 
19.1 

Fori  of  Wihon  Riier  near  Tillamook,  Oreg., /or 
Kng  Sept.  SO,  1915. 


Feb. 

Uar. 

Apr. 

May. 

Jun(>. 

July. 

AufE- 

Sopt. 

146 

132 

im 

46 

132 

33 

33 

18 

lOO 

160 

740 

33 

106 

33 

28 

18 

208 

160 

630 

33 

87 

33 

28 

14 

402 

132 

42.') 

33 

78 

28 

24 

14 

740 

132 

315 

33 

72 

28 

22 

14 

630 

160 

208 

33 

66 

54 

23 

14 

500 

160 

IBO 

33 

62 

66 

22 

14 

4Z'> 

106 

132 

33 

S« 

119 

16 

14 

3«0 

106 

132 

36 

St 

54 

16 

14 

3og 

106 

127 

4« 

62 

46 

16 

14 

33S 

82 

n» 

46 

fi» 

43 

14 

14 

rs 

M 

106 

46 

62 

40 

14 

14 

ane 

146 

106 

46 

49 

82 

16 

14 

190 

380 

94 

M 

46 

62 

22 

14 

175 

475 

82 

46 

46 

49 

20 

14 

180 

425 

82 

46 

43 

59 

20 

14 

160 

278 

82 

46 

40 

62 

14 

14 

132 

225 

62 

72 

40 

59 

14 

14 

106 

146 

62 

225 

40 

49 

14 

14 

106 

132 

62 

175 

40 

46 

14 

14 

146 

132 

46 

106 

33 

46 

14 

H 

225 

146 

4< 

1.12 

33 

46 

14 

14 

260 

175 

40 

127 

33 

40 

14 

14 

225 

111 

33 

154 

33 

40 

19 

U 

190 

106 

46 

260 

46 

33 

18 

14 

160 

72 

46 

380 

62 

33 

18 

28 

160 

66 

46 

48.5 

46 

33 

18 

18 

132 

62 

46 

358 

40 

33 

18 

14 

82 

46 

260 

33 

33 

18 

14 

62 

46 

225 

33 

33 

18 

14 

62 

160 

33 

18 

14 

irre  well  defined  below  600  second-feet. 
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Monthly  discharge  of  North  Fork  of  Wilton  River  near  Tillamooi,  Oreg.,  for  the  year 

ending  Sept.  SO,  1915. 

[  Drainage  area,  17  square  miles.] 


UoDtb. 


Discharge  In  seoond-foct. 


Uaximujn. 


Ulnlmum. 


Uean. 


Per 
square 
mile. 


Run-off. 


Depth  In 

Inches  on 

drainago 

area. 


Total  in 
acre-Ioet, 


Accn 
racy. 


October 

November 

December 

January 

Fobniary 

March 

April 

May 

June 

July 

August 

September 

The  year 


1,040 

1,100 

402 

1,160 

740 

475 

740 

4«5 

132 

119 

33 

28 


62 
72 
54 
54 
106 
62 
33 
33 
33 
28 
14 
14 


239 

312 

145 

420 

262 

155 

145 

123 
54.7 
46.9 
18.6 
14.9 


14.1 
18.4 
8.53 
24.7 
16.4 
9.12 
8.53 
7.24 
3.22 
2.76 
1.09 


18.28 

20.53 

9.83 

28.48 

16.04 

10.51 

9.  .52 

8.35 

3.  .59 

3.  IS 

1.26 

.98 


1,160 


161 


128.53 


14,700 

18,600 

8,920 

25,800 

14,600 

9,530 

8,630 

7,560 

3,250 

2,880 

1,140 

887 


116,000 


MISCEIiLANEOtrS  MEASUREMENTS. 

The  results  of  measurements  of  the  flow  of  streams  at  points 
other  then  those  at  which  gaging  stations  were  maintained  are  pre- 
sented in  the  following  tables: 

Mixcellaneout  discharge  meaturements  in  Lower  Columbia  River  bagin  and  Pacific  slope 
basins  in  Oregon  during  the  year  ending  Sept.  SO,  1915. 

WaUa  Walla  Rlrer  baain. 


Data. 

Stream. 

Tributary  to  or 
diverting  from— 

Locality. 

Oage 
helgfat. 

Discharge. 

Aug.  19 
Feb.  11 

WaUa  Walla  River.. 

Water  supply  ol 
Walla     Walla, 
Wash. 

Columbia  River 

UiU  Creek 

One-fourth    mile    Iwlow 
junction  of  North  and 

South  forlcs. 

Intake,  see.  12,  T.6  N., 
R.  37  E.,  Walla  Walla 
County,  Wash. 

Fea. 

21.6 

UmatiUa  Birer  baain. 

Sept.   2 

Apr.  19 

Hay    1 
July  20 

27 

UmatiUa 

Columbia  River 

do 

Above  Pendleton,  Oreg., 
one^ighth  mile  below 
intake  of  Byers  millrace, 
in  race. 

Above  Furnish  reservoir, 
Oreg.,8ec.8,T.2N.,R. 
31  E. 
do .  . 

31 

do 

605 

do 

do 

371 

do 

do 

One-fourth  mile  below 
Furnish  canal  spillway, 
near  Echo,  Oreg. 

45.5 

do 

do 

26 

Aug.  28 
Not.  10 

do  

do 

do 

19 

do 

do 

1,000  feet  above  Oregon 
Ijind    &    Water   Co.'s 
dam,    near  Umatilla, 
Oreg. 

One-half  mile  above  U.  S. 
Geological  Survey  jgag- 
ing  station  near  Uma- 
tilla, Oreg. 

Just  below  intake  near 
Umatilla,  Oreg. 

1.09 

94.9 

Jan.     8 

do 

do 

79.V 

Nov..  10 

Oregon  Land  &  Wa- 

Umatilla  River 

9.30 
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n  Lowir  Columbia  River  bann  and  Pacific  slope 
far  ending  Sept.  SO,  /9i5— Continued. 

*»J  RiTer  iHwIii. 


oor 
om— 

Locality. 

be^t. 

Discharge. 

if 

f  John 

Damsite,  10  miles  above 

Canyon  City,   Grant 

County,  Oreg. 
Canyon  City,   Grant 

County,  OreR. 
Allison's  ranch,  13  miles 

above  Dale.  Oreg. 
Just  below  Cable  Creek, 

Oreg. 

do 

do... 

Feet. 
0.23 

.03 

1.06 

.65 

.75 
.51 

8.20 

10.4 

74.8 

17. « 

21.9 

11.7 

2.25 

•I. 00 

1.52 

1.34 

Near  Lkiah,  Oreg .'"' 

r  John 

10    miles    northwest    of 
Ulciah ,  Oreg.  ,neareleva- 
tlon  4,500  feet. 

15  miles  east  of  Ukiah, 
Oreg..    near    elevation 

10  miles  east  of  Parkers 
Hill,    Oreg.,    elevation 
about  4,400  feet.                1 

1 



M  RiTer  basin. 


Graft's  ranch,  above  Davis 

478 

Creek,  sec.  3,  T.  22  S., 
R.  8  E..  Oreg. 

Qine  Falls  (former  gaging 
station),  sec.  14,  1*;  15 

317 

8    R.  12  E.,  Oreg. 
Graff's  ranch,  at  mouth, 

sec.  10,  T.  22  8.,  R.  8  E.. 

Oreg. 
Mouth,  NW.  1  sec.  6,  T 

20  8.,  R.  11  k.,  Oreg. 

208 

222 

do ." 

182 
188 
17« 
15.5 
135 

do 

do 

do 

Former  gagingstation  near 
Tumalo,  Orw. ,  In  sec.  3 , 
T.  18S.,R.To  E. 

3.69 

Above  Mill  Creek,  Greg.. 

41.6 

Bridge  near  mouth,  Oreg.. 

.North  of  Barnes  Butte, 

3.05 

Oreg. 

Near  intake  st  Prineville, 

Oreg. 
Allen^s  ranch,  SW.  J  sec. 

24.1 

.so 

1,100 

11,  T.  12  S.,  R.  B  E., 

Oreg. 
2  miles  above  gage,  NW.  i 

NW.lsoc.2»3'.12S.,R. 

9  E..  Oreg. 
SE.JSE.  isec.l7,T.12S., 

16.1 

2.25 

R.  9  E..  Oreg. 
SW.  i  se.  i  sec.  17,  T.  12 

3.07 

8.,  R.  9  E,  Oreg. 

NW.JNE.lsec20.,T.  12 
8.,  ft.  9  E,  Oreg. 

4.08 

SW.  t  NE.  i  sec.  20,  T.  12 
8.,  R.  9  E.,  Oreg. 

<>3.0 

One-half  mile  above  mouth, 

44.5 

SW.  J  SW.  i  sec.  20,  T. 
12  S.,  R.  9  E.,  Oreg. 

ivar.. 

He  He  camp  grounds,  sec. 
19,T.7S.,R.UE.,Oreg. 

18.9 

do 

9.4 
7.25 
42.0 

do 

Sec.  15,  T.  7  S.,  R.  11  E., 

Oreg. 

do 

37  7 

Discontinued  gaging  sta- 
tion near  Tygh  Valley, 
Oreg. 

4.59 

39.1 

13.2 

timated. 


^.. 
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SURFACE  WATEB  SUPPLY,  1915,  PABT  XH C. 


Miicellaneoua  discharge  meaturemtnt*  in  Lower  Columbia  River  beuin  and  Paeifie  $lope 
bcuina  in  Oregon  during  the  year  ending  Sept.  SO,  1915 — Continued. 


Hoad  Khrer  buia. 


Date. 

Stream. 

Tributary  to  or 
diverting  from— 

Lonnlity. 

h?iSK. 

Dlacbarfe. 

Nov.  IB 

July  22 

24 

Sept.  17 

Mount  Hood  dttch... 

.....do 

do 

.do 

Kttt  Tork  of  Bood 
Wver. 

do 

do 

An. 

Intake  near  Uount  Hood, 
Oreg. 

do 

do 

reel. 

aee.-fi. 
3.96 

18.9 
17. « 
12.4 

MoUnomali  Creek  baain. 


July  28 


Multnomah  Creek. 


Columbia  River.. 


Below  Multnomah  Falls, 
Oreg. 


Sandr  River  baaio. 

Not.    8 

ZigZag  River 

do 

do 

North  Side  Boulder 
Creek. 

Salmon  River 

do 

Sandy  River 

Rowe,   Just   above    Still 
Creek,  Oreg. 

'.\:.\io\\\\\::.:.':.':.'.'.':::.'. 

Uouth,  near  Brightwood, 

Oreg. 
Welches,  Oreg 

0.96 

.52 
.40 

.30 
.48 

ISl 

Aug.  15 
Sepl.   7 
Nov.    7 

do 

do 

do 

09.6 
70.4 
18.9 

SmM.   7 

do 

do 

8S.4 

Nov.  10 

Former  gaging  station  near 
Brightwood  Oreg. 

837 

Willamette  River  baaln. 


June  24 
Sept.  4 

WilUamette  River... 

do 

Lost  Creek. 

Columbia  River 

do 

McKenile  River 

do 

Former  eadng  station  at 
Springfield,  Oreg 

Near    Mckraiie^BridiMV 
Oreg.  sec.  11.  T.  18  8.^ 

Near'  McKenzie    Bridge, 
Oreg.sec.23,T.ieS.7R. 
SET 

Albany,  Oreg 

1.28 

■■■■.'so' 

1.70 

1,750 
717 
184 

2S 

Horse  Creek. 

345 

6 

Power  canal 

South  Santtam  River.. 
Willamette  River 

Mill  Creek 

176 

9 

MiU  Creek 

Salem,  Oreg. ,  below  power 
Salem,  One 

42.2 

9 

116 

Ang.    S 

YamhiU  River 

WUIamette  River  .... 

La  Fayette,  Oieg. 

3.30 

103 

Bogne  Rlrer  bmatn. 


1913. 
July  28 

31 

1914. 
Sq>t.  20 

Selft. 
Aug. 

19 
22 

5 

Sept. 

17 

Oct. 

21 

Sept 

22 
22 
18 

18 

Rogue  River. 


.do. 


.do.. 


MUl  Creek 

do 

North  Fork  of  Big 
Butte  Creek. 

South  Fork  of  Uttle 

Butte  Creek. 
North  Fork  of  Little 

Butte  Creek. 

....do 

.do., 


North  Fork  o(  Little 

Butte  Creek. 
First  Haoley  ditch.. 


Pacific  Ocean. 


.do. 


.do. 


Rcgne  River 

do 

Big  Butte  Creek. 


Little  Butte  Creek. 
do 


do. 

do. 

do. 


North  Fork  of  Uttle 
Butte  Creek. 


Discontinued  gaging  sta- 
tion, near  Prospect, 
Ortg. 

do 


Above   CalifcmlaOregon 
Power  Co.  canal,  near 
Prospect,  Oreg. 
.do 


.do. 


Above    Junction     w'th 

South  Fork,  near  Butte 

Falls. 
Former    gaging    station 

near  Lake  Creek,  Oreg. 
Below  Fish  Lake,  30  miles 

east  of  Lake  Creek ,  Oreg. 

do 

do 

Former    eagi"'    station 

near  Lake  Creek,  Oreg. 
300  feet  below  intake  near 

Lake  Creek,  Oreg. 


L27 


L27 


9.49 

.31 

.34 
.31 
.61 
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ower  Columbia  River  basin  and  Parific  alope 
ending  Sept.  SO,  i9i5— Continued. 


lusin — Continued. 


r 

LoMOltT. 

Oage 
height. 

Discharge. 

ttlx 

100  feet  below  Intake 

Fret. 

SK.-ft. 
4.1 

Intake 

a2  0 

c 

Intake,  near  Brounsboro, 

Oreg. 
do 

S.» 
11  5 

Former     gating    station 
near  Talint,  Oreg. 

do : 

do 

do 

1.18 
.68 

98. 8 

ao.3 

IS  8 
4.1« 
708 

44.6 
2.2 

6.2 

9.14 

>te 

Former    gaging    station 

near  Buncom,  Oreg. 
.:...do 

Below     Farmer's    ditch, 
near  Buncom,  Oreg. 

Intake.near  Buncom,Oreg. 

Former     gaging     station 
near  Buncom,  Oreg. 

3.07 
1.28 

.80 

ftlver  baidn. 

Roseburg,      Douglas; 

County,  Oreg. 
Trail  crossing  1  mile  l>e-  1 

low      Bradley      Creek , 

Oreg.  6 
do 

lis 

40 
SI 



1  mile  above  Lake  Creek,  

Oreg.6                                1 
do 

269 

270 

1  mile  above  mouth  <■ '.'..'... 

21  S 

ver. 

Outlet  of  Diamond  Lakes   

do 

19.7 
21.8 
28  1 

liouih  » 

do 1 

23.0 
70.1 

66  7 



Bridge, SE.i  sec.  24,  T.  23   '.'. 

.....io.' ' 

.... 

Half  a  mile  below  bridge, 
soc.24,T.  2:)S.,  R.  low. 

Mouth,  sec.  13,  T.  23  8., 
R.  id  W. 



12.7 
5.2 

ou  unsurveyed  land;  see  Diamond  Lake  quadrangle. 


Il 


|l   I, 


f 


k 


I 


,  dor  ' 


li 
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Cuadero,  Oreg.,  Cbekamas  River  near 127-128 

Oak  Drove  Fork  of  Clackamaa  River  at 

•ndnear 129-130,130-131 

Central  Oregon  canal  near  Bend,  Oreg S3-&4 

Central  Oregon  Irrigation  Co.,  acknowledg- 

mentto 15 

Clackamas  River  near  Caiadero,  Oreg 137-128 

Oak    Grove    Fork  of,     near    Caiadero, 

Oreg 12»-130, 130-131 

Clamo,  Oreg.,  John  Day  River  at 20-28 

Clear  Fork  near  Lewis,  Wash 137-139 

Clear  Lake,  Oreg.,  McKenxie  River  at 121-122 

Coal  Creek  near  Levis,  Wash 139-143 

Collier,  I.  L.,  work  of 15 

Columbia  River  at  The  Dalles,  Oreg 15-17 

tributaries  of,  below  mouth  of  Snake 

River,  gaglng-station  records  on   17-lM 

Columbia  Southern  canal,  discharge  of 61 

Control,  use  of  term g 

Cooperation  by  Oregon  and  Washington 14 

Corps  of  Engineers,  U.  S.  Army,  acknowl- 

edgmentto 14 

Cowllti  River  at  Lewis,  Wash. 134-130 

at  Mossy  Rock,  Wash 136-137 

Cowlltx  River  basin,  gaging-statlon  records 

In 133-146 

Crane  Prairie,  Oreg.,  Deschutes  River  at 34-33 

Crescent  Creek  at  outlet  of  Crescent  Lake,  near 

descent,  Oreg 49-Sl 

Current  meters,  plate  showing 13 

D. 

Dalles,  The,  Oreg.,  Columbia  River  at 15-17 

Data,  accuracy  of,  degrees  of 13-14 

explanation  of 11-13 

Davis  Creek,  discharge  of 175 

Dee,  Oreg.,  Hood  River  at 88-90 

West  Fork  of  Hood  River  near 96-W 

Deflnitlons  of  terms 8 

Deschutes  River  at  Bend,  Oreg 40-41 

at  Crane  Prairie,  near  Lapine,  Oreg 34-35 

at  Lava  Island,  near  Boid,  Oreg 3S-40 

at  Mecca,  Oreg 43-45 

at  Moody,  near  Biggs,  Oreg 45-46 

atTumak),  Oreg 43-43 

below  Bend,  Oreg 41-42 

discharge  of 175 

near  Lapine,  Oreg 35-37 

near  Lava,  Oreg 37-38 

Deschutes  River  basin,  discharge  measure- 

mentsin 175 

gaglng-station  records  in 34-85 

Discharge  in  second-feet,  table  for  converting, 

into  theoretical  horsepower 10 

*  tables  for  converting,  into  run-oft 9-10 

Ditch  Cteek,  discharge  of 175 

179 


> 


[: 
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INDEX. 


E.  Page. 

Eagle  Point,  Oreg.,  Little  Butte  Creek  near.  132-154 

Eagle  Point  ditch,  discharge  or 177 

East  Fork  at  Allen's  ranch,  near  Lava,  Oreg.  tf-W 

at  Morson's intake,  near  Lapine,  Oreg...  46-48 
East  Fork  Irrigation  District,  acknowledg- 
ment to 15 

canal  of,  near  Mount  Hood,  Oreg 95-96 

Elkton,  Oreg.,  Umpqua  River  near I£8-I<a 

Elliott  ditch  near  PrineviUe,  Oreg 68-69 

Elliott's  ranch  near  PrineviUe,  Oreg.,  Ochoco 

Creekat 64-65 

Eqolvalents,  oonveniant 9-11 

Eugene  power  canal  near  WalterrlUe,  Oreg. .      125 

F. 

Fanner's  ditch,  discharge  of 177 

First  Creek  near  Sisters,  Oreg 73-74 

Five  Mile  Creek,  discbarge  of 175 

Famish  reservoir,  Umatilla  River  above 21 

G. 

Oaglng  station,  typical,  plate  showtaig 12 

Gateway,  Oreg.,  TtoDt  Cieek  near 79 

Gibbon,  Oreg.,  North  Fork  of  Umatilla  River 

near 25-26 

Olenwood,    Wash.,     Klickitat     River 

near 85-87.87-88 

H. 

Banley  ditch,  first,  discharge  of 176 

second,  discharge  of 177 

third,  discharge  of 177 

Hay  Creek  near  Hay  Creek,  Oreg 80 

He  Be  sawmill.  Warm  Springs  River  at 81-83 

Henshaw,  F.  F.,  direction  by 15 

Herring,  W.  E.,  acknowledgment  to 15 

HoaglU,  Oreg.,  North  Umpqua  River  near. .      163 

Hood  River  at  Dee,  Oreg 88-90 

at  Powerdale,  near  Hood  River,  Oreg...  91-93 
at  Tucker  Bridge,  near  Hood  River,  Oreg.  90-91 
East  Fork  of,  near  Mount  Hood,  Oreg..  93-94, 

94-95 

West  Fork  of,  near  Dee,  Oreg 96-98 

Hood  River  basin,  discharge  measurements 

in 176 

gaglng-station  records  in.... 88-98 

Horse  Creek,  discharge  of 176 

Horsepower,  equivalent  of U 

theoretical,  table  far  converting  dischaige 

In  seoond-fBet  into 10 

Husum,  Wash.,  White  Safanon  River  at...  100-102 

J. 

Jack  Creek  near  Sisters,  Oreg 74-75 

Jasper,  Oreg.,  Middle  Fork  of  Willamette 

River  at 109-110 

Jefferson,  Oreg.,  Santiam  River  at 126-127 

John  Day  River  at  Clamo,  Oreg 26-28 

at  McDonald,  Oreg 28-29 

North  Fork  of,  discharge  of 175 

John  Day  River  basin,  gaging-station  reo- 

ordsin 26-33 


K.  Page. 

Kelley,  J.  O.,  acknowledgment  to 15 

Klickitat  River  near  Olcnwood,  Wash.  85-87, 87-88 
KUeldtat  River  basin,  gaging-station  records 

in 83-88 

L. 

Lake  Creek,  Oreg.,  Rogue  River  Valley  canal 

near 154-155 

Lake  Creek,  branch  of  North  Umpqua  River, 

dlschargeof 177 

Cowlitt  River  basin,  near  Lewis,  Wash  .14^146 

Deschutes  River  basin,  near  Sisters,  Oreg.  71-72 

Lapine,  Oreg.,  Deschutes  River  near. . .  84-35,3&-37 

East  Fra-k  at  Morson's  intake  near 46-18 

Lava,  Oreg.,  East  Fork  at  Allen's  ranch  near.  48-49 
Leva  Island,  near  Bend,  Oreg.,  Deschut«3 

River  at 38-40 

Lewis,  Wash.,  Coal  Creek  near 139-143 

Lake  Creek  near 143-146 

Ohanapecosh  River  near 133-194 

Lewis  Rivernear  Ambcry,  Wash 132-133 

Lewis   River  basin,   gaging-station  records 

in 132-133 

Little  Applegato  River,  disdnrge  of 177 

Little  Butte  Creek  near  Eagle  Point,  Oreg.  152-1S4 

North  Fork  of,  discharge  of 176 

South  Fork  of,  discbarge  of 176 

Little  Bandy  River  near  Marmot,  Oreg 107-108 

Lost  Creek,  Sandy  River  basin,  near  Bri^t- 

wood,Oreg 104-106 

Willamette  River  basin,  discharge  of 176 

M. 

McDonald,  Oreg.,  John  Day  Elver  at 28-29 

McKay  Creek  near  PrineviUe,  Oreg 69-70 

McKenzle  River  at  Clear  Lake,  Oreg. 121-122 

near  McKenzie  Bridge,  Oreg 123-123 

near  Springfield,  Oreg 123-125 

Marmot,  Oreg.,  Little  Bandy  Elver  near. . .  107-109 

Sandy  Rivernear. 102-103 

Meastves,  equlvalcnts^f li 

Mecca,  Oreg.,  Deschutes  River  at 43-t£ 

Medford,  Oreg.,  Bear  Creekat.., U6-U8 

MetoUus  River  at  Allingham  ranger  station, 

near  Sisters,  Oreg 70-71 

dlschargeof 176 

Mill  Creek,  branch  of  Oohoeo  Creek,  discharge 

of 175 

branch  of  Rogue  River,  discharge  of 176 

branch  of  Willamette  River,  discharge  of.      17S 
Deschutes    River    basin,    near    Warm 

Spring,  Oreg 83-84 

Umpqua  River  basin,  neiir  Asb,  Oreg.  166-171 
Walla  Walla  River  basin.  Bear  W,illa 

Walla,  Wash 19-20 

Milton,  Oreg.,  South  Fork  of  Walla  Walla 

Rivernear 17-18 

Miner's  inches,  equivalents  of 10,11 

Miscellaneous  measurements 174-177 

Moody,  M.  A.,  acknowledgment  to IS 

Moody,  Oreg.,  Deschutes  River  at 45-46 
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R.  P««e. 

BouingCrmk.diaehargtof 175 

Rogue  Riv«r  below  Prospect,  Orcf 147- H» 

dlseharge  of 179 

near  Toln.  Oreg 149-150 

Rogue  Rlwr  baatn,  discharge  measarements 

In 176 

gaging-statlon  records  In 147-198 

Rogue  River  Volley  eaoal  at  intake,  near  Lake 

Creek,  dreg 154-1S5 

near  BrownsborD,  Oreg lSS-194 

Rogne  HIver  Valley  Canal  Co.,  aekmnrledg^ 

meat  to IS 

RmM>0  (depth  tn  Inches) ,  deflnitlon  of S 

tables  for  converting  discharge  in  second- 
feet  Into 9-10 

Rye  grass  ditch,  discharge  of. 175 

S 

Salem,  Oreg.,  Willamette  River  at 113-117 

Salmon  Creek  near  Oakrldge,  Ores 117-119 

Salmon  River,  discharge  of 176 

Sandy  River  near  Marmot,  Oreg 103-103 

Clear  Fork  of,  near  Welches,  Greg 104 

Sandy  River  tiasin,  discharge  measurements 

in 176 

gaging-station  records  in 102-109 

Santiam  River  at  Jefferson,  Oreg 126-127 

Second-foot,  definition  ol 8 

equivalents  of 10.11 

Shitike  Creek  at  Warm  Spring,  Oreg 76-77 

Silent  Creek,  discharge  of 177 

Sisters,  Oreg.,  Canyon  Creek  near 74-76 

First  Creek  near 7J-74 

Jack  Creek  near 74-74 

Lake  Cree  k  near 71-73 

Metolius  River  at  AlHngham  ranger  sta- 
tion, near 70-71 

Squaw  Creek  near tl-fil 

Soup  Creek,  discbarge  of 177 

South  Umpqua  River,  discharge  of 177 

Spring  Creek,  discharge  of 1 75 

Springfield,  Oreg.,  McKencie  River  near...  12}-12S 

Squaw  Creek  near  Sisters,  Oreg 63-64 

Stage-discharge  relation,  definition  of 8 

Stewart,  James  E.,  work  of 15 

Suttles  Lake  Irrigation  District,  acknowledg- 
ment to IS 

Swalley  canal  near  Bend,  Oreg 57-58 

T. 

Tableland  ditch,  discharge  of 175 

near  Prineville,  Oreg 66-67 

Teel  Irrigation  District,  acknowledgment  to.       15 

Terms,  definitions  of 8 

Tillamook,   Oreg.,  North   Fork  of  Wilson 

River  near 172-174 

Wilson  Rivernear 171-173 

Timothy   Mradows,  near  Caaidero,  Oreg., 
Oak  Grove  Fork  of  riackamas 

River  at 129-130 

Tolo,  Oreg.,  Rogue  River  near 149-150 
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Page. 

Titnt  Cnek  near  Antelope,  Oreg 77-78 

near  Gateway,  Oreg 7> 

Trout  Lake,  Wash.,  WLlte  Salmon  River  at 

gplaah  dam  near 99-100 

Tusker  Bridge,  near  Hood   RItct,   Oreg., 

HoodRlverat 90-81 

Tnmalo,  Oreg.,  Deschutes  River  at 43-13 

Tumalo  Creek,  discharge  of 175 

near  Bend,  Oreg '. S»-«l 

Tnmalo  feed  canal  near  Bend,  Oreg. 81-83 

Ttunalo  project,  acknowledgment  to. U 

Tygh  Creek,  discharge  of 175 

T^  Valley,  Oreg.,  White  RtT«  near. 84-85 

V. 

TTUah,  Oreg.,  Cable  Creek  near 33-33 

Camas  Creek  near 30-81 

Umatilla   River  above   Furnish  reservoir, 

near  Yoakum,  Oreg 31 

at  Yoakum,  Oreg 33-33 

discharge  measurements  on 174 

near  Umatilla,  Oreg 23-25 

North  Fork  of,  near  Gibbon,  Oreg 25-28 

UmatlUa  River  basin,  gaglng-station  records 

in 21-38 

Umpqua  River  near  Elkton,  Oreg 158-180 

Umpqua  River  basin,  discharge  measure- 
ments In 177 

gaging-statlon  records  in 158-171 

U.  8.  Forest  Service,  acknowledgment  to 14 

U.S.  Office  of  Indian  ASalrs,  acknowledg- 
ment to 14 

U.  S.  Reclamation  Service,  acknowledgment 

to 14 

U.  S.  Weather  Bureau,  acknowledgment  to. .       14 

V. 

Velocity  in  feet  per  second,  table  fcr  convert- 
ing, Into  velocity  in  miles  per 
hour. 10 

W. 

CValdo  Lake  Irrigation  &  Power  Co.,  ac- 
knowledgment to 15 


Page. 

Walla  Walla,  Wash.,  Uill  Creek  near 19-ao 

watersupply,  measurement  of 174 

Walla  Walla  River,  discharge  of 174 

South  Fork  of,  near  Ullton,  Oreg 17-18 

WAla  Walla  River  basin,  discharge  measure- 
ments In 174 

gaging-statlon  records  in 17-41 

Walterville,  Oreg. ,  Eugene  power  canal  near     126 

Worm  Spring,  Oreg.,  Uill  Creek  near 83-84 

Shitike  Creek  at 78-77 

Warm  Springs  River  at  He  He  sswilliU,neaT 

Warm  Spring,  Oreg. 81-« 

Washington,  cooperation  by 14 

Water-stage  recorders,  plate  showing 18 

Welebes,  Oreg.,  Clear  Fork  of  Bandy  River 

near 104 

White  River  near  Tygh  Valley,  Oreg 84-86 

White  Salmon  River  at  Husum,  Wash 100-103 

at  splash  dam,  near  Trout  Lake,  Wash.  99-100 
White  Salmon  River  basin,  gaglng-statton 

records  in 99-102 

Willamette  River  at  Albany,  Oreg U(M13 

at  Salem,  Oreg 113-117 

Middle  Fork  of,  at  Jasper,  Oreg 109-110 

North  Fork  of  Middle  Fork  of,  near  Oak- 
ridge,  Oreg 119-120 

Willamette  River  basin,  discharge  measure- 
ments in 176 

gaging-statlon  records  in 109-131 

Wilson  River  near  Tillamook,  Oreg. 171-172 

North  Fork  of,  near  Tillamook,  Oreg. .  179-174 
Wilson  River  basin,  gaging^tatlon  records 

in 171-174 

Wimer  canal,  discharge  of 01 

Y 

Yamhill  River,  discharge  of 178 

Yoakum,  Oreg.,  Umatilla  River  at 33-38 

Z. 

Zero  flow,  point  of,  defined 8 

ZigZag  River,  discharge  of 178 
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3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boston,  Mass.,  2500  Customhouse. 

Albany,  N.  Y.,  Room  18,  Federal  Building. 

Atlanta,  Ga.,  Post  Office  Building. 

Madison,  Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Topeka,  Kans.,  25  Federal  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  New  Post  Office  Building. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Loe  Angeles,  Cal.,  619  Federal  Building. 

Phoenix,  Ariz.,  417  Fleming  Building. 

Austin,  Tex.,  Old  Post  Office  Building. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

STBEAH-FI<OW  BEPOBTS. 


Stream-flow  records  have  been  obtained  at  more  than  3,800  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

Stream-flow  data  in  reporU  of  the  United  State*  Geological  Stirvey. 
A-Annual  Report;  n-Bulletln;  W-Water-Supply  Paper.] 


Report. 


Character  of  datu. 


Vcar. 


10th  A,  pt.  2 1  Pcscrlptlvc  information  only..       

nth  A,  pt.  2 Monthly  discharge  and  descriptive  information. 

12th  A,  pt.  2 

13th  A,  pt.3 


14tkA,  pt.2. 


D131 

liith  A,  pt.  2.. 
B140 


Wll 

18th  A,  pt.  4. 

■W15 


WIO., 


19th  A,  pt.  2., 

W27 

W28, 


.do.. 


Mean  discharge  in  second-feet 

Monthly  discharge  (long-time  records,  1871  to  1K93) 

Descriptions,  mcisuromcnts,  gage  heights,  and  ratings 

Descriptive  information  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 
discharge  (also  many  data  covering  earlier  years). 

Gage  heights  (al.so  gage  heights  for  earlier  years) 

Descriptions,  moasuremt'nt.s,  ratings,  and  monthly  discharge 
(also  similar  data  for  some  earlier  years). 

Descriptions,  measiirement.s^  and  gage  heights,  eastern  United 
States,  eastern  Mississippi  River,  and  Missouri  Kiver  above 
junction  with  Kansas. 

Descript  ions,  measurements,  and  page  heights,  western  Missis- 
sippi Ki\cr  below  jimction  of  Missouri  and  Platte,  and  west- 
ern United  Suites. 

Descriptions,  meas\irements,  ratings,  and  monthly  discharge 
(also  some  long-time  records). 

Measurements,  rat  ings,  and  gage  heights,  ca.stem  United  States , 
eastern  Mississippi  Kiver,  and  Mi-ssouri  Uiver. 

Measurcment.s,  ratings,  and  gage  heights,  Arkansas  River  and 
western  United  States. 


1884  to  Septem- 
ber, 1890. 

1884  to  June  30, 
1891. 

1884  to  Dec.  31, 
1892. 

1888  to  De&  31, 
1S93. 

1893  and  lg»4. 

1895. 

1S96. 

1S9S  and  1896. 


1S97. 
1898. 
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iMsg. 

1889. 

1900. 

IMO. 

IWI. 

1901. 

1902. 

1903. 

1904. 

190S. 

1906. 

IWl-t, 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

1915. 

stations  discussed  in  these  reports 
and  miscellaneous  measiu^ments  at 
ir  gaging  stations  have  been  made 
reports  containing  records  obtained 
d  in  Water-Supply  Paper  119. 
years  and  drainage  basins,  the  num- 
ater  supply  published  from  1899  to 
lar  station  will,  as  a  rule,  be  found  in 
during  which  the  station  was  main- 
Machias  River  at  Whitney ville,  Me., 

Water-Supply  Papers  97,  124,  165, 
,  381,  and  4Q1,  which  contain  records 
rom  1903  to  1915.  Results  of  mis- 
blished  by  drainage  basins, 
lowing  lists  the  stations  are  arranged 
in  stem  of  any  river  is  determined 
drainage  area — that  is,  the  headwater 
age  area  is  considered  the  continua- 
;al  changes  in  name  and  lake  surface 
rom  the  source  to  the  mouth  of  the 
ssented  first,  and  the  tributaries  in 
mouth  follow,  the  streams  in  each 
re  those  of  the  next  basin  below, 
e  records  for  Mississippi  River  are 
on  page  in,  and  the  records  for  large 
le  streams  arowid  the  rim  of  the  lake. 
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\l4  STBEAUS. 

V 

;  uito  the  Pacific  Ocean  in  'Oregon 
Tmpqua,  and  Columbia  rivers  and 
iroiigh  Puget  Sound.  The  priixcipal 
e  Kootenai,  Clark  Fork,  Spokane, 
lla  Walla,  Umatilla,  John  Day,  Des- 
1  Lewis  rivers.  Nisqually,  Puyallup, 
rivers  flow  into  Puget  Sound.  The 
lolly  or  iii  part  the  States  of  Idaho, 
I,  Washuigton,  and  Wyoming, 
ig  stations  and  the  amiotated  list  of 
to  the  section,  these  pjxges  contain  a 
;eneral  interest  in  many  sections  and 
subjects,  and  also  brief  references  to 
other  organizations  (see  pp.  xxxi- 

STATIONS. 
1  was  being  maintained  September  30,  U15.    Period 

[TVER   AND   PUGET   BOUND. 
-11. 

,  1011- 

1897-1901. 

)7-1901. 

-IR.MNAGE   BASINS. 

1901. 

911-12. 

-98. 

J9&-1901. 

10-11. 

.,  1910-11. 

3kokomiHli  River),  near  Hoodsport,  Wash., 

.0-1914. 

190ft-1911. 

)9- 


-1912. 

jclaw,  Wash.,  1911-12. 
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Puyallup  River  tributaries — Continued. 

White  River  at  Buckley,  Wash.,  1899-1903;  1910-11;  1913- 

Greenwater  River  at  mouth,  near  Enumclaw,  Wash.,  1911-12. 
White  River  flume  at  Buckley,  Wash.,  1913- 
Green  River  at  Kanaaket,  Wash.,  1911. 
Duwamish  River: 

Cedar  River  at  Vaughn  Bridge,  near  Cedar  Lake,  Wash.,  1898-99. 
Cedar  River  at  Cedar  Lake,  near  North  Bend,  Wash.,  1902-3. 
Cedar  River  near  Cedar  Falls,  Wash.,  1914- 
Cedar  River  near  Landsburg,  Wash.,  1914- 
Cedar  River  near  Ravensdale,  Wash.,  1901-1912. 
Cedar  River  at  Clifford  Bridge,  near  Ravensdale,  Wash.,  1895-1898. 
Skykomish  River,  South  Pork  (head  of  Snohomish  River),  near  Berlin,  Wash. ,  1910-11 . 
Skykonush  River,  South  Fork,  near  Index,  Wash.,  1902-1905;  1911-12;  1913- 
Skykomish  River  at  Sultan,  Wash.,  1910-11. 
Fose  River  near  Skykomish,  Wash.,  1911. 

East  Fork  of  Foes  River  near  Skykomish,  Wash.,  1911. 
Miller  Creek  near  Berlin,  Wash.,  1911- 

West  Fork  of  Miller  Creek  near  Berlin,  Wash.,  1911. 
North  Fork  of  Skykomish  River  at  Index,  Wash.,  1910- 

Snoqualmie  River,  ifiddle  Fork  (head  of  Snoqualmie  River),  near  North  Bend, 

Wash.,  1907-8;  1908-    (Records  for  this  station  and  other  stations  in  Snoqualmie 

River  basiu  published  in  Water-Supply  Paper  412.) 

Snoqualmie  River  near  Snoqualmie,  Wash.,  1898-99;  1900;  1902-1904.    (Revised 

records  published  in  Water-Supply  Paper  412.) 

North  Fork  of  Snoqualmie  River  at  cable  bridge,  near  North  Bend,  Wash., 

1913-1915. 
North  Fork  of  Snoqualmie  River  near  North  Bend,  Wash.,  1907- 
South  Fork  of  Snoqualmie  River  near  Garcia,  Wash.,  1910-1915. 
South  Fork  of  Snoqualmie  River  at  North  Bend,  Wash.,  1907- 
Tokul  Creek  near  Snoqualmie,  Wash.,  1907-1914. 
Pilchuck  Creek  near  Granite  Falls,  Wash.,  1911. 
Stilaguamish  River,  South  Fork  (head  of  Stilaguamish  River),  near  Silverton,  Wash., 

1910- 
Stilaguamish  River,  South  Fork,  near  Robe,  Wash.,  1902-3. 
Stilaguamish  River,  South  Fork,  at  Granite  Falls,  Wash.,  1911;  1913- 

Canyon  Creek  near  Granite  Falls,  Wash.,  1911-1913. 
Skagit  River  at  Reflector  Bar,  near  Marblemount,  Wash.,  1913- 
Skagit  River  near  Marblemount,  Wash.,  1908-1914. 
Skagit  River  near  Sedro  Woolley,  Wash.,  1908- 

Stetattle  Creek  near  Marblemount,  Wash.,  1913- 
Caacade  River  near  Marblemount,  Wash.,  1909-1913. 
Sauk  River  above  Whitechuck  River,  near  Darrington,  Wash.,  1910. 
Sauk  River  above  Clear  Creek,  near  Darrington,  Wash.,  1910-1913. 
Sauk  River  at  Darrington,  Wash.,  1914- 
Sauk  River  at  Suiattle  Crossing,  near  Sauk,  Wash.,  1910-1912. 
Whitechuck  River  near  Darrington,  Wash.,  1910. 
Clear  Creek  near  Darrington,  Wash.,  1910-11. 
Baker  Lake  (on  Baker  River)  near  Concrete,  Wash.,  1910-1915. 
Baker  River  below  Anderson  Creek,  near  Concrete,  Wash.,  1910- 
Baker  River  at  Concrete,  Wash.,  1910-1915. 
Whatcom  Lake  near  Bellingham,  Wash.,  1913-14. 
Whatcom  Creek  near  Bellingham,  Wash.,  1910-1914. 
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ooksack  River),  near  Glacier,  Wash.,  1910-11. 

910-11. 

anger  station  near  Deming,  Wash.,  1910-11. 

ir  Deming,  Wash.,  1910-11. 

I   BTVEB   BASIN. 

1910. 

0. 

.910. 

'he  Dalles,  Oreg.,  1878- 

10- 

1904. 

,  Idaho,  1904. 
),  1904. 

1911- 
.910- 
1911- 
-1907. 


aho,  1914- 

1903-1905. 

-1910. 

,  1908-1910;  1912- 

i,  Mont.,  1911-12;  1914- 

h  near  Elliston,  Mont.,  1910- 

.,  1910-1912. 

Mont.,  1898-1905. 

Mont.,  1898-1900. 

»d  of  Bitterroot  River),  near  Darby,  Mont. 

e,  Mont.,  1902-1907. 

Mont.,  1898-1901;  1903-4. 

er  near  Darby,  Mont.,  1910- 

.,  1910- 

Mont.,  1910- 

Falls,  Mont.,  1910- 

near  Kalispell,  Mont.,  1910-1912. 

:h,  near  Kalispell,  Mont.,  1910-1912. 

[i,  near  Holt,  Mont.,  1910-1912. 

i^er)  near  Holt,  Mont.,  1900. 

,1908- 

nt.,  1907- 

r  at  Belton,  Mont.,  1910- 

it  Lake  McDonald,  Mont.,  1912-1914. 

er  near  Columbia  Falls,  Mont.,  1910- 

Mont.,  1910-11. 

lell,  Mont.,  1906-7. 

alispell,  Mont.,  1906. 

Marion,  Mont.,  1910- 

Hubbart,  Mont.,  1909- 

Geographic  Board  rendered  Oct.  3,  1917. 
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Columbia  River  tributariee — Continned. 
Clark  Fork  tributaries — Continued. 

Flathead  River  tributaries — Continued. 

Little  Bitterroot  River  near  Dayton,  Mont.,  1908-9. 

Crow  Creek  near  Ronan,  Mont.,  1906- 

Crow  Creek  at  Lozeau's  ranch,  near  Ronan,  Mont.,  1911- 

Mud  Creek  near  Ronan,  Mont.,  190»-1910. 
Mission  Creek  near  St.  Ignatius,  Mont.,  1906- 
Dry  Creek  near  St.  Ignatius,  Mont.,  190S- 

Poat  Creek  at  Fitzpatrick'a  ranch,  near  Ronan,  Mont.,  1906-1911. 
Post  Creek  at  Deechamp's  ranch,  near  Ronan,  Mont.,  1911. 
Post  Creek  near  St.  Ignatius,  Mont.,  1911- 
Jocko  River,  South  Fork  (head  of  Jocko  River),  near  Jocko,  Mont.,  1912- 
Jocko  River  near  Jocko,  Mont.,  1908- 
Jocko  River  at  Ravalli,  Mont.,  1906-1911. 

Middle  Fork  of  Jocko  River  near  Jocko,  Mont.,  1912- 
North  Fork  of  Jocko  River  near  Jocko,  Mont.,  1912- 

Falls  Creek  near  Jocko,  Mont.,  1912- 
Big  Knife  Creek  near  Jocko,  Mont.,  1908- 
Agency  Creek  near  Jocko,  Mont.,  1908- 

Blodgett  Creek  near  Jocko,  Mont.,  190ft-10. 
'  Finley  Creek  near  Jocko,  Mont. ,  1908- 

East  Finley  Creek  near  Jocko,  Mont.,  1908- 

Indian  ditch  near  Jocko,  Mont.,  1908-1911;  1912- 
Yalley  Creek  near  Ravalli,  Mont.,  1908-1911. 
Revais  Creek  near  Dixon,  Mont.,  1911- 
Thompson  River  near  Thompson  Falls,  Mont.,  1911- 
Prospect  Creek  near  Thompson  Fails,  Mont.,  1911- 
Prieet  River  at  outlet  of  Priest  Lake,  at  Coolin,  Idaho,  1911- 
Priest  River  at  Falk's  ranch,  near  Priest  River,  Idalio,  1911-12. 
Priest  River  near  Priest  River,  Idaho,  1903-1905;  1910-11. 
Sullivan  Lake  near  Metaline  Falls,  Wash.,  1912- 
Sullivan  Creek  near  Metaline  Falls,  Wash.,  1912- 
Kettle  River  at  Curlew,  Wash.,  1911-12. 
Kettle  River  at  Boyds,  Wash.,  1913-1915. 
Hall  Creek  near  Inchelium,  Wash.,  1912- 
Stranger  Creek  at  Inchelium,  Wash.,  1914- 
Coeiu"  d'Alene  River,  North  Fork   (head  of  Ceeur  d'Alene  River  and  through 

Coeur  d'Alene  Lake  of  Spdame  lUver)  at  Prichard,  Idaho,  1911-1914. 
Coeur  d'Alene  River,  North  Fork,  at  Enaville,  Idaho,  1911-1913. 
Coeur  d'Alene  River  near  Cataldo,  Idaho,  1911-12. 
Coeur  d'Alene  Lake  at  Cceur  d'Alene,  Idaho,  1903- 
Spokane  River  at  Post  Falls,  Idaho,  1913- 
Spokane  River  at  Trent,  Wash.,  1911-1918. 
Spokane  River  at  Washington  Water  Power 'Cd.'b  dam,  at  Spokane,  Wash.,  1891- 

1896. 
Spokane  River  at  Spokane,  Wash.,  1896- 
Spokane  River  near  Long  Lake,  Wash.,  1912- 

Little  North  Fork  of  Cceur  d'Alene  River  near  Enaville,  Idaho,  1911-12. 

St.  Joe  River  at  Avery,  Idaho,  1911- 

St.  Joe  River  near  Calder,  Idaho,  1911-12. 

St.  Maries  River  at  Lotus,  Idaho,  1911-12. 
Spokane  Valley  Land  &  Water  Co.'s  canal  near  Post  Falls,  Idaho,  1911- 


Digitized  by  VjOOQ  IC 


re    STATIONS.  XI 

•d. 

nued. 

d  near  Tekoa,  Wash.,  1904-5. 

k  near  Six)kane,  Wash.,  1904-5. 

okane,  Wash.,  1903-1905;  1911-1913. 

)11- 

Bh.,  1911- 

ah.,1911- 

dlle,  Wash.,  1911- 

omis,  Wash.,  1903-1905. 

,  Wash.,  1903-1907. 

y,  Wash.,  1910-  , 

Wash.,  1903-191:2. 
.,  1912. 
1903- 

Wash.,  1912-13. 
,  1911-1913. 

iiver)  at  Stehekin,  V.'ash.,  1910- 
1897-1899. 
05;  1910- 
903- 

7ash.,  1910-1913. 
10- 
th,  Wash.,  1910- 
amere),   Wash,,  1904- 
iVash.,  1897. 
a,  Wash.,  1911-12;  1914. 
3h.,  1911. 

rorth,  Wash.,  1911-12;  lni:j-14. 
aukum,  Wash.,  1911. 
th,  Wash.,  1911-14. 
IVash.,  1911-12. 
worth,  Wash.,  1911-12. 

iryden.  Wash,  (irrigationseasons  only),  1912- 
h.,  1904. 
0;  1911;  1912. 

1909. 

te).  Wash.,  1909-1914. 
1909-1912. 
Vash,  1909-1911. 
er)  near  Martin,  Wash.,  1906- 
i.,1903- 
1904;  1910-1915. 
h.,1906- 
sh.,  1906- 

r  Yakima.'  Wash.,  1897;  1904;  1911;  1912. 
leh,  1894-1909;  1911-1914. 
ih,,  1908- 

,  1904-1906;  1911-12. 
h.,  1904-1906;  1913- 
1895-1915. 

anty.  Wash.;  not  North  Yakima.    Decision  of  tJ.  S.  Geo- 


h 


k 


b,/Goo<;  le 


XII  SURFACE  WATEE  SUPPLY,  1915,  PABT  XII. 

Columbia  River  tributaries — Continued. 

Yakima  River  near  Richland,  Wash.,  1906-1911. 
Cabin  Creek  near  Easton,  Wash.,  1909-1911. 
Kachees  Lake  (on  Kachees  River)  near  Evasion,  Wash.,  190&- 
Kachees  River  near  Easton,  Wash.,  1903- 
Big  Creek  near  Cle  Elum,  Wash.,  1909. 
Cle  Elum  River,  North  Fork  (head  of  Cle  Elum  River),  at  Galena,  Wash., 

1907;  1911. 
Cle  Elum  Lake  near  Roelyn,  Wash.,  1906- 
Cle  Elum  River  near  Ro«lyn,  Wash.,  1903- 
Teanaway  River  below  Forks,  near  Cle  Elum,  Wash.,  1911-12. 
Teanaway  River  near  Cle  Elum,  Wash.,  1909-1911;  1912-1914. 
Swauk  Creek  near  Cle  Elum,  Wash.,  1909-1912. 
Cascade  canal  near  Ellensbuig  (Thorp),  Wash.,  1905-6;  1909-1911. 
West  Kittitas  canal  near  Thorp,  Wash.,  1904-1906;  1909-1911. 
Ellensburg  Watpr  Co.'s  canal  near  Ellensbuig,  Wash.,  1904-5;  1909-1911. 
Taneum  Creek  near  Thorp,  Wash.,  1909-1912. 
Manastash  Creek  near  Ellensburg,  Wash.,  1909-1914. 
Wilson  Creek  near  Thrall,  Wash.,  1911. 
Selah  Moxee  canal  near  Selah,  Wash.,  1904-5;  1909-1911. 
Wenaa  Creek  near  Selah,  Wash.,  1909-1912. 
Naches  River  at  Anderson's  ranch,  near  Nile,  Wash.,  1909-1914. 
Naches  River  at  Oak  Flat,  near  Nile,  Wash.,  1904- 
Naches  River  below  Tieton  River,  near  Naches,  Wash.,  1905;  1909-1912. 
Nachee  River  near  Yakhna,'  Wash.,  1893-1897;  1898-1912. 

Bumping  Lake  (on  Bumping  River)  near  Nile,  Wash.,  1909;  1910- 
Bumping  River  at  Bumping  Lake,  near  Nile,  Wash.,  1906;  1909- 

American  River  near  Nile,  Wash.,  1909;  1910;  1911;  1913;  1914;  1915. 
Selah  Valley  canal  near  Nachee,  Wash.,  1904-1906;  1909-1913. 
Tieton  River,  North  Fork,  below  Clear  Creek,  near  Nachee,  Wash.,  1914- 
Tieton  River  at  McAllister  Meadows,  near  Naches,  Wash.,  1908-1914. 
Tieton  River  at  headworks  of  Tieton  canal,  near  Naches,  Wash.,  1906- 
Tieton  River  at  Cobb's  ranch,  near  Naches,  Wash. ,  1902-1913. 

Tieton  canal  near  Naches,  Wash.,  1910- 
Wapatox  canal  near  Naches,  Wash.,  1904-5;  1909-11. 
Naches  Canal  Co.'s  (Gleed)  canal  near  Naches,  Wash.,  1904-1906;  190&- 

1911. 
Yakima  Valley  (Congdon)  canal  near  Naches,  Wash.,  1904-1906;  190»- 

1911. 
Naches-Cowicho  canal  near  Naches,  Wash.,  1904-5;  1909-1911. 
Yakima'  power  canal  near  Yakima,' Wash.,  1904-1900;  1909-10. 
Schanno  canal  near  Yakima,  Wash.,  1904-5;  1909-1911. 
Yakima'  power  waste  at  Yakima,  Wash.,  1909-1912. 
Yakima '  mill  waste  at  Yakima,  Wash.,  1909-1912. 

Naches  Avenue  Union  canal  at  Yakima,  Wash.,  1904-1906, 
1909-1911. 
Old  Union  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Moxee  Co.'s  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Fowler  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Ahtanum  Creek,  North  Fork  (head  of  Ahtanum  Creek),  near  Tampico,  Wuitb., 

1907- 
Ahtanum  Creek  at  The  Narrows,  near  Tampico.  Wash.,  1908-1913. 

I  PecUJon  of  XT.  S.  Oeographic  Board ;  formerly  called  North  Yakima. 
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<,'  Wash,,  1904;  1907-1912. 

sek  at  Conrad  ranch,  near  Tampico,  A\'aeh., 

ek  near  Tampico,  Wash.,  1907-1914. 

ker  (Union  Gap),  Wash.,  1904- 

:er  (Wapato),  Wash.,  1904- 

.'aah.,  1904- 

oe,  Wash.,  1909- 

an  (Wapato),  Wash.,  1909-1912. 

ge,  near  Toppenish,  Wash.,  1894-1896. 

1,  Wash.,  1908-9. 

h.,  1909-1912. 

coe,  Wash.,  1909- 

,  Wash.,  1912- 

sh.,  1908-1913. 

Creek,  near  Toppeniah,  Waah.,  1913- 

1905. 

894-1896. 

1904-1906; 1908-1911. 

[Kennewick),  Wash.,  I9(H-.'>;  1!IU)-11. 

,  Wash.,  1905;  1910-11. 

?llow8tone  Xalional  Tark,  IDl.i- 

■an,  Wyo.,  1909-10  (fragmentary);  1911- 

3- 

9. 

j-i9n. 

0- 

889-1890; 1892-1894. 

:5- 

.910- 

ilinidoka,  Idaho,  1910- 

ear  Minidoka,  Idaho,  1895-1899;  1901-1910 

ler,  Idaho,  1911- 

1911- 
1912- 
(9- 
12;  1913- 

). 

907- 

1906. 

06. 

laho,  1910-1915. 

02-1909. 

II  River,  Idaho,  1890-91. 

ndercd  Jan.  2,  I91S;  formerly  called  VakimaCity. 
mcrly  called  Sjuth  Fork  of  Snake  River, 
merly  called  North  Fork  of  Snake  River. 
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XIV  SURFACE   WATER   SUPPLY,   1915,   PART  XII. 

Columbia  River  tributaries— Continued. 
Snake  River  tributariee— Continued. 

Henrys  Fork  near  Rexburg,  Idaho,  1909- 

Warm  River  at  Warm  River,  Idaho,  1912-1915. 

Robinson  Creek  at  Warm  River,  Idaho,  1912-1915. 

Fall  River  near  Marysville,  Idaho,  1902-3. 

Fall  River  at  Fremont,  Idaho,  1904-1909  (replace  Marysville  station). 

Fall  River  at  Canyon,  Idaho,  1890-1901. 

Teton  River  near  St.  Anthony,  Idaho,  1903-1909. 

Teton  River  at  Chase's  ranch.  Idaho,  1890-1893. 
Idaho  (Government)  canal  near  Shelley,  Idaho,  1912- 
Willow  Creek  near  Prospect,  Idaho,  1903-4. 
Blackfoot  River  alxrve  the  reservoir,  near  Henry,  Idaho,  1914- 
Blackfoot-Marsh  reservoir  near  Henry,  Idaho,  1912- 

Blackfoot  River  below  reservoir,  near  Henry  [near  Roesfork],  Idaho,  1908- 
Blackfoot  River  near  Shelley,  Idaho,  1909- 
Blackfoot  River  near  Presto,  Idaho,  1903-1909. 
Blackfoot  River  near  Blackfoot,  Idaho,  (fragmentarj),  1913;  1914;  1915- 

Little  Blackfoot  River  at  Henry,  Idaho,  1914- 
Meadow  Creek  near  Henry,  IdiJio,  1914- 
Idaho  (Government)  canal  near  Firth,  Idaho,  1914- 

Fort  Hall  upper  canal  near  Blackfoot,  Idaho,  1912- 

Fort  Hall  lower  canal  near  Blackfoot,  Idaho,  1912- 
Big  Lost  River  near  Chilly,  Idaho,  1904-1906;  1907-1915. 
Big  Lost  River  near  Mackay,  Idaho,  1903-1906;  1912-1915. 

Thousand  Springs  Creek  near  Chilly,  Idaho,  1912-13;  1914. 

Sharp  ditch  near  Mackay,  Idaho,  1912-1914. 

^reeter  ditch  near  Mackay,  Idaho,  1918-1914. 

Cedar  Creek  above  forks,  near  Mackay,  Idaho,  1911-1913. 

Cedar  Creek  below  forks,  near  Mackay,  Idaho,  1911-1913. 

Antelope  Creek  near  Darlington,  Idaho,  1913- 

little  Lost  River  near  Clyde,  Idaho,  1910-1913. 

Birch  Creek  near  Kaufman,  Idaho,  1910-1912. 

Camas  Creek  near  Hamer,  Idaho,  1912-13. 
Portneuf  River  above  reservoir,  near  Chesterfield,  Idaho,  1912-1914. 
Portneuf  diversion  channel  near  Chegterfield,  Idaho,  1914. 
Portneuf  River  below  reservoir,  near  Chesterfield,  Idaho,  1W2-1915. 
Portneuf  River  near  Pebble,  Idaho,  1910-1913. 
Portneuf  River  at  Topaz,  Idaho,  1913-1915. 
Portneuf  River  near  McCammon,  Idaho,  1896; 
Portneuf  River  at  Pocatello,  Idaho,  1897-1899;  1911- 

Topons  Creek  near  Chesterfield,  Idaho,  1912-1915. 

Pebble  Creek  near  Pebble,  Idaho,  1911-1914. 

Birch  Creek  near  Downey,  Idaho,  1911-1914. 
Raft  River  near  Bridge,  Idaho,  1909-1915. 

Clear  Creek  near  Naf,  Idaho,  1910-11;  1912. 

Cassia  Creek  near  Conant,  Idaho,  1909-1912. 
North  Side  Minidoka  canal  near  Minidoka,  Idaho,  1909- 
South  Side  Minidoka  canal  near  Minidoka,  Idaho,  1909- 
Goose  Creek  above  Trapper  Creek,  near  Oakley,  Idaho,  1911- 
Goose  Creek  near  Oakley,  Idaho,  1909-1911. 

Trapper  Creek  near  Oakley,  Idaho,  1911- 

Birch  Creek  near  Oakley,  Idaho,  1912-13;  1914- 
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Milner,  Idaho.  190»- 
.  Milner,  Idaho,  lOOO- 
klcy,  Idaho,  1909- 
Idaho,  1912. 
[daho,  190»-1913. 
c  Creek,  Idaho,  1910;  1912. 
or  Vineyard  ditch,  near  Contact,  Nev.,  19H. 
er  Vineyard  ditch,  near  Contact,  Nev.,  191 1. 
1  Line  canal,  near  San  Jacinto,  Nev.,  19H. 
icinto,  Nev.,  1909- 
Falls,  Idaho,  1909-10. 
r  Contact,  Nev.,  1914. 
r  Contact,  Nev.,  1914. 
d  ranch,  near  Contact,  Nev.,  1914. 
d  ranch,  near  Contact,  Nev.,  1914. 
;,  Nev.,  1914. 
tact,  Ne\-.,  1914. 
,  Nev.,  1914. 
lacinto,  Nev.,  1914. 
I  Jacinto,  Nev.,  1914. 
nto,  Nev.,  1914. 
ir  San  Jacinto,  Nev.,  1914. 
ito,  Nev.,  1914. 
r  San  Jacinto,  Nev.,  1914. 
acinto,  Nev.,  1914-1.1. 
San  Jacinto,  Nev.,  1914. 
th,  Idaho,  1909- 
■eek,  Idaho,  1912-1914. 
idaho,  1904-5. 
iho,  1889;  191.5- 
aho,  1915- 
,  Idaho,  1911- 
lam,  near  Richfield,  Idaho,  1911- 

Gooding  canal,  near  Shofhone.  Idaho.  1911: 

i,  Idaho,  1905-6;  1908-1913. 

laho,  1896-1899. 

aho,  1899. 

Idaho,  1912- 

irey,  Idaho,  1904-.5. 

chfield,  Idaho,  1911- 

inia  [Gooding],  Idaho,  1896-1899. 

Idaho,  1911-1914. 

II,  Idaho,  1913. 

Ferry,  Idaho,  1909-1913. 
y,  Idaho,  1909-1913. 
iiPtt,  Idaho,  1909-1913. 

Idaho,  1909-1913. 

Nev.,  1913- 
daho,  1910-1912. 
g,  Idaho,  1909-1915, 
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XVI  SURFACE   WATER  SUPPLY,   1915,   PART  XII. 

Columbia  River  tributaries — Continued. 
Snake  River  tributaries — Continued. 

Bruneau  River  near  Grand  view,  Idaho,  1895-1903;  1909- 

Sheep  Creek  near  Tindall,  Idaho,  1910-1913. 

Marys  Creek  near  Owyhee,  Nev.,  1913-1915. 

Marys  Creek  at  Tindall,  Idaho,  1910-1913. 

Louse  Creek  near  Wickahoney,  Idaho,  1911. 

East  Fork  of  Bruneau  River  near  Three  Creek,  Idaho,  1912-1914. 

East  Fork  of  Bruneau  River  near  Hot  Spring,  Idaho,  1010-1915. 
Three  Creek  near  Three  Creek,  Idaho, '1912-1914. 

Cherry  Creek  near  Three  Creek,  Idaho,  1912-1914. 
Deadwood  Creek  near  Three  Creek,  Idaho,  1912-1914. 

Buckaroo  ditch  at  Hot  Spring,  Idaho,  1912-1914. 

Grandview  canal  near  Grandview,  Idaho,  1912-1915. 
Castle  Creek  near  Castle  Creek,  Idaho,  1910-11. 
Sucker  Creek  near  Homedale,  Idaho,  1903-1910. 
Owyhee  River  at  Mountain  City,  Nev.,  1913. 
Owyhee  River  near  Owyhee,  Nev.,  1913- 
Owyhee  River  at  Owyhee,  Oreg.,  1890-1896;  1903- 

South  Fork  of  Owyhee  River  near  Tuacarora,  Nev.,  1913. 

Jack  Creek  near  Tuacarora,  Nev.,  1913- 

Jordan  Creek  near  Jordan  Valley,"  Oreg.,  1911- 

Cow  Creek  at  Narrows,  near  Jordan  Valley,  Or^.,  1914. 
Cow  Creek  at  mouth,  near  Jordan  Valley,  Oreg..  1314. 

Owyhee  canal  near  Owyhee,  Oreg.,  1904-5;  1911- 
Boise  River  near  Twin  Springs,  Idaho,  1911- 
Boise  River  at  Bowling's  ranch,  near  Arrowrock,  Idaho,  1911- 
Boise  River  near  Highland,  Idaho  (replaces  the  Boise  station),  190.5-1915 
Boise  River  near  Boise,  Idaho,  1894-1904. 
Boise  River  at  Caldwell,  Idaho,  1895-96. 

Cottonwood  Creek  near  Arrowrock,  Idaho,  1914- 

South  Fork  of  Boise  River  near  Lenox,  Idaho,  1911- 

Little  Camas  Creek,  near  Little  Camas  Store,  Idaho,  1896. 

Moore  Creek  near  Arrowrock,  Idaho,  1915- 

Grimee  Creek  near  Centerville,  Idaho,  1910. 

Dry  Creek: 

Spring  Creek  near  Boise,  Idaho,  1911-12. 
Wilson  ditch  near  Ontario,  Oreg.,  1904-5. 
Malheur  River  near  Drewsey,  Oreg.,  1914. 

Malheur  River  at  Warmsprings  reservoir  site,  near  Riverside,  Oreg.,  1914- 
Malheur  River  above  South  Fork,  at  Rivereide,  Oreg.,  1906-7;  1908-1910. 
Malheur  River  at  Rivereide,  Oreg.,  1909-1915. 
Malheur  River  near  Namorf,  Oreg.,  1913- 

Malheur  River  near  Harper  ranch,  near  Westfall,  Oreg.,  1903-1905. 
Malheur  River  near  Little  Valley,  Or^.,  1914. 
Malheur  River  at  McLaughlin  bridge,  near  Vale,  Oreg.,  1904-1906. 
Malheur  River  at  Vale,  Oreg.,  1890-91;  1895-96;  1903-1914. 
Malheur  River  at  Halliday  bridge,  near  Ontario,  Oreg.,  1904-5. 
Malheur  River  near  Ontario,  Oreg.,  1903-4. 

South  Fork  of  Malheur  River  at  Riverside,  Oreg.,  1910-1913;  1913-1915. 

North  Fork  of  Malheur  River  at  Scotts  ranch,  near  Beulah,  Or^.,  1914. 

North  Fork  of  Malheur  River  at  Foley's  ranch,  near  Beulah,  Oreg., 
1909-1912;  1913-14. 

Vines  ditch  near  Little  Valley,  Oreg.,  1904-5;  1914. 
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d. 

atinued. 

bove  Vale,  Oreg.,  1904-6. 
^ale,  Oreg.,  1904-5. 
Oreg.,  1904-5. 

h  above  Vale,  Oreg.,  1904-5. 
Vale,  Oreg.,  1904-5. 
Oreg.,  1911;  1912-13. 
^,  near  Vale,  Oreg.,  1903-4;  1905-1907;  1911- 
.,  1904-5. 
)reg.,  1904-5. 

r,  Oreg.,  1904-6;  1910-11;  1912- 
Oreg.,  1910-  ,         , 

.,  1904-1906. 
a,  Oreg.,  1912-1914. 
in,  Oreg.,  1912-13. 
Oreg.,  1904-5. 
Bend,  Idaho,  1906- 
10,  1895-1897. 
er  at  Lardo,  Idaho,  1908- 
jr  at  Van  Wyck,  Idaho,  1912- 
Uver  near  McCall,  Idaho,  1909-1914. 
36  Bend,  Idaho,  1911-12. 
9eeboe  Bend,  Idaho,  1911-12. 
10,  1890-91;  1894-1904;  1910-1915. 
near  Fruitvale,  Idaho,  1910-1913. 
rack,  Idaho,  1910-1914. 
jr  at  Middle  Fork,  Idaho,  1910-1913. 
lie,  Idaho,  1913. 
ar  Midvale,  Idaho,  1913. 
vale,  Idaho,  1913. 
,  Idaho,  1910- 
daho,  1911-1913. 
n)  near  Weiser,  Idaho,  1911-12. 
q)  near  Weiser,  Idaho,  1911-1013. 
1  of  Burnt  River),  near  Audrey,  Oreg.,  1915- 
reg.,  1915- 
Oreg.,  1915- 

r  near  Audrey,  Oreg.,  1915. 
near  Unity,  Oreg.,  1915- 
nity,  Oreg.,  1915. 
,  Oreg.,  1915. 
g.,  1903-1914. 
1913;   1914. 

er,  Oreg.,  1909-1912;   1913- 
)reg.,  1913;   1914. 
>r,  Oreg.,  1913;   1914. 
!g.,  1913;   1914. 
aker,  Oreg.,  1913. 
•ker,  Oreg.,  1913;    1914. 
h  near  Baker,  Oreg.,  1914. 
near  Baker,  Oreg.,  1913;   1914. 
ter,  Oreg.,  1913;   1914. 


'^ 


XVin  SURFACF.   WATER  SUPPLY,   1915,   PART  XII. 

Columbia  River  tributaries — Continued. 
Snake  River  tributaries— Continued. 

Powder  River  tributaries — Continued. 
Willow  Creek  near  Haines,  Oreg.,  191.''i. 

North  Powder  River  at  Gardner's  ranch,  near  North  Powder,  Oreg. ,  1912. 
NorthPowder  River  at  North  Powder,  Oreg.,  1912;  1913;  1914. 

Anthony  Creek  near  North  Powder,  Oreg.,  1912. 
Wolf  Creek  near  North  Powder,  Oreg.,  1913;  1914. 
Big  Creek  near  Medical  Springs,  Oreg.,  1913;  1914. 
Goose  Creek  near  Keating,  Oreg.,  1913;  1914. 
Eagle  Creek  above  West  Pork,  near  Baker,  Or^.,  1911. 
Eagle  Creek  near  Baker,  Oreg.,  19(»-10r 
Eagle  Creek  near  New  Bridge,  Oreg.,  1910-11;  1914. 

West  Fork  of  Eagle  Creek  near  Baker,  Oreg.,  1911. 
Daly  Creek  near  Richland,  Oreg.,  1913. 
Salmon  River  near  Pierson,  Idaho,  1911-1913 
Salmon  River  at  Salmon,  Idaho,  1912- 
Salmon  River  at  Whitebird,  Idaho,  1910- 

Lake  Creek  near  Stanley,  Idaho,  1910-1913. 
Valley  Creek  near  Stanley,  Idaho,  1910-1913. 
Pahsimeroi  River  near  Goldburg,  Idaho,  1910-1913. 
Pahsimeroi  River  below  the  sinks,  near  Goldbuig,  Idaho,  1913. 
Goldburg  Creek  near  Goldburg,  Idaho,  1910;   19i;i. 
Big  Creek  near  Patterson,  Idaho,  1910-1913. 
Lemhi  River: 

Timber  Creek  near  Leadore,  Idaho,  1912. 

West  Fork  of  Timber  Creek  near  Leadore,  Idaho,  1!)12. 
Eightmile  Creek  near  Leadore,  Idaho,  1912. 
North  Fork  of  Salmon  River  near  North  Fork,  Idaho,  1912. 
Grande  Ronde  River  at  Hilgard,  Oreg.,  1903-1915. 
Grande  Ronde  River  at  Elgin,  Oreg.,  190.3-1912. 
Grande  Ronde  River  at  Zindel,  Wash.,  1904-1912. 

ratherineCreeknearUnion,Or^.,  1906-7;  1911-12;  1915. 

Little  Creek  near  Union,  Oreg.,  1915. 
Mill  Creek  near  Summerville,  Oreg.,  1914-15. 
Wallowa  Lake  (on  Wallowa  River)  near  Joseph,  Oreg.,  19av-fi:  1912-1914; 

1915. 
Wallowa  River  at  Joseph,  Oreg.,  1903-1914;  1915. 
Wallowa  River  near  Wallowa,  Oreg.,  1903-1907.     . 
Wallowa  River  at  Minam  (near  Elgin),  Oreg.,  190.V1914. 
Silver  Lake  ditch  near  Joseph,  Oreg.,  1905;   1915. 
Farmers'  and  Citizens'  ditch  near  Joseph,  Oreg.,  1905;  1915. 
Granger  ditch  at  Joseph,  Oreg.,  1905;  1915. 
Big  Bend  ditch  at  Joseph,  Oreg.,  1905;  1915. 
Hurricane  Creek  near  Joseph,  Oreg.,  1915. 
Lostine  River  near  Lostine,  Oreg.,  1912-1914;  1915. 
Company  ditch  near  Wallowa,  Oreg.,  1905. 
Bear  Creek  near  Wallowa,  Oreg.,  1915. 
Minam  River  at  Minam,  Oreg.,  1912-1914. 
-\sotin  Creek  near  Shelmans  ranch,  near  Asotin,  Wash.,  1904-1900. 
Asotin  Creek  near  Asotin,  Wash.,  1904-5;  1910;  1911. 
Selway  River  (head  of  Clearwater  River),  near  Lowell,  Idaho,  1911-12. 
Clearwater  River  at  Kamiah,  Idaho,  1910- 
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I. 
d. 

Idaho,  1910-1913. 
Idaho,  1910-1912. 

liver  near  Grangeville,  Idaho,  1910- 
iiver  at  Kooskia,  Idaho,  1910-1912. 
iho,  1911-12. 
,  Wash.,  191»-1915. 
:,  Wash.,  1914- 
daho,  1914- 
Bh.,  1904-5. 
aah.,  1915- 
1.,  1897- 

;.  John),  Wash.,  19aV1905;  1914- 
Waah.,  1904-5. 
^ash.,  1904. 
eg.,  1903-1908. 
Mh.,  1897-1899. 

'er  near  Milton,  Oreg.,  1900;  1007- 
T  near  Milton,  Orpg.  dower  slalion^.  1!)03-1!I0<>. 
Vaah.,  1913- 
89ft-1911. 

.,  1891-2;  1903-1905. 
rvoir,  near  Yoakum,  Oroa;.,  1915- 
1903- 
g.,  1903- 

near  Gibbon,  Oreg.,  1912- 
Oreg.,  1903-4. 
on,  Oreg.,  1905. 
.lin,  Oreg.,  1905-6. 
,  Oreg.,  1905. 
reg.,  1905-6. 
Oreg.,  1905-6. 
Oreg.,  1905-6. 
95-6. 

's  (Hinkle)  ditoh  at  Echo,  Oreg.,  1905-6. 
1905-6. 
1905-6. 
o.'s  (Henniston)  ditch  near  Ilenniston,  Oreg.. 

>eg.,  1905-6. 

tch  at  UmatiUa.  Or^.,  1905-6. 

reg.,  1905-6. 

;.,  1905-6. 

h.,  1911-13. 

,  Wash.,  1911-13. 

eg.,  1908-1914. 

1914-15 

g.,  1904- 

r  at  Dayville,  Oreg.,  1908-1914. 

e,  Oreg.,  1910-1914. 

sk,  near  Ukiah,  Oreg.,  1914- 

5k,  near  Ukiah,  Oreg.,  1914. 

Oreg.,  1914- 

Bg.,  1905;  1911. 


^ 
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tX  SUHPACE  WATEB  SUPPLY,  1915,  PABT  XH. 

Columbia  River  tributaries— Continued. 

Deechutes  River  at  Crane  Prairie,  near  Lapine,  Or«g.,  1914- 

Deechutes  River  at  Forest  Service  bridge,  near  Lapine,  Oreg.,  1910;  1912;  1913- 

Deschutes  River  near  Lava,  Oreg.,  190&-1907;  1909-1911;  1912;  1913- 

Deschutes  River  at  West's  ranch,  near  Lava,  Oreg.,  190&-1909;  1914. 

Deschutes  River  at  Benham  Falls,  Oreg.,  1909-1914. 

Deschutes  River  at  Lava  Island,  Oreg.,  1915- 

Deschutee  River  at  Bend,  Oreg.,  1904- 

Deschutes  River  belov  Bend,  Oreg.,  1914- 

Deschutes  River  at  Tumalo  [Laidlaw],  Oreg.,  1909-1912;  1914- 

Deschutes  River  near  Cline  Falls,  Oreg.,  1910-11;  1912-13. 

Deschutes  River  near  Mecca,  Oreg.,  1911- 

Deschutes  River  at  Sherar,  Oreg.,  1912-1914. 

Deschutes  River  at  Moro,  Oreg.,  1897-1899. 

Deschutes  River  at  Moody  (Biggs),  Oreg.,  1906- 

Odell  Creek  near  Crescent,  Oreg.,  1911;  1912;  1913;  1914. 

Fall  River  near  Lapine,  Oreg.,  1912. 

East  Fork  at  Crescent,  Oreg.,  1904-1908;  1910-11;  1913-14. 

East  Fork  at  Morson's  intake,  near  Lapine,  Oreg.,  1914- 

East  Fork  near  Lapine,  Oreg.,  1910-1913. 

East  Fork  at  AUen's  ranch,  near  Lava,  Oreg.,  1905-1912;  ldl3-1915. 

Crescent  Creek  at  outlet  of  Crescent  Lake,  near  Crescent,  Oreg.,  1911; 

1912- 
Crescent  Creek  below  Cold  Creek,  near  Crescent,  Oreg.,  1912-13. 
Crescent  Creek  near  Crescent,  Oreg.,  1912-13;  1914. 
Big  Marsh  Creek  near  Crescent,  Oreg.,  1912-1914. 
Arnold  canal  near  Bend,  Oreg..  1914- 
Central  Oregon  canal  near  Bend,  Oreg.,  1905- 
Pilot  Butte  canal  near  Bend,  Oreg.,  1905- 
North  canal  near  Bend,  Oreg.,  1913- 
Swalley  canal  near  Bend,  Or^.,  1913- 
Tumalo  Creek  near  Tumalo  [Laidlaw],  Oreg.,  1906-1914. 
Tumalo  Creek  near  Bend,  Oreg.,  1906- 

Lewis  Creek  near  Timialo  [Laidlaw],  Oreg.,  1908-9. 
Wimer  canal  near  Tumalo  [Laidlaw],  Oreg.,  1906-1914. 
Columbia  Southern  canal  near  Tumalo  [Laidlaw],  Or%.,  1906-1914. 
Tumalo  feed  canal  near  Bend,  Oreg.,  1914- 
Squaw  Creek  near  Sisters,  Oreg.,  1906- 

McAUister's  ditch  near  Sisters,  Oreg.,  1909-1913. 
Crooked  River  near  Post,  Or^.,  1908-1911. 

Crooked  River  at  Hoffman's  ranch,  near  Prineville,  Oreg.,  1913-14. 
Crooked  River  near  Prineville,  Oreg.,  1908-1912. 
Crooked  River  at  Prineville,  Oreg.,  1914. 

Prineville  flour  mill  taihace  at  Prineville,  Oreg.,  1914. 
Ochoco  Creek  near  Howard,  Or^.,  1910-11. 

Ochoco  Creek  at  Elliot's  ranch,  near  Prineville,  Or^.,  1908-1910;  1914- 
Ochoco  Creek  at  Prineville,  Oreg.,  1912;  1913-1915 
Tableland  ditch  near  Prineville,  Oreg.,  1915- 
Elliot  ditch  near  Prineville,  Oreg.,  1908-1910;  1914- 
McKay  Creek  near  Prineville,  Oreg.,  1915- 
Metolius  River  at  Allingham  ranger  station,  near  Sisters,  Or^.,  1910-1913 

1915. 
Metolius  River  at  Hubbard's  ranch,  near  Grandview,  Or^.,  1910-1913. 
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ued. 

near  Sirtere,  Oreg.,  1908-1912. 

!g.,  1911-1913;  1915- 

Bg.,  1915- 

?.,  1915- 

)reg.,  1915- 

dview,  Oreg.,  1911-1913. 

■eg.,  1911- 

;.,  1915. 

.,  1915. 

Oreg.,  1915. 

ipring,  Oreg.,  1911- 

«.,  1915.  ,     ^ 

)reg.,  1911- 

Oreg.,  1911-1913. 

ear  Glenwood,  Wash.,  1910. 

reek,  Wash.,  1905. 

•eek,  Wash.,  1905;  1907-«. 

^'aah.,  1907-1908. 

1.,  1909- 

sh.,  1914. 

ar  Klirkitat,  Wash.,  1908-9. 

,  Wasli.,  1909-1912. 

.yle,  Wash.,  1907-1910. 

ir  Glenwood,  Wash.,  1910. 

of  Cougar  Creek,  near  Wright,  Wash.,  liiOS; 

sndale,  Waah.,  1910-1912. 


907;  1910-1912;  1913. 
1897-1899;  1913- 

River,  Oreg.,  1913- 
ntake,  near  Mount  Hood,  Oreg.,  1915- 
lunt  Hood,  Oreg.,  1913-14. 
canal  near  Mount  Hood,  Oreg.,  1913- 
se,  Oreg.,  1913- 

e  near  Hood  River,  Oreg.,  1914. 
»r  Trout  Lake,  Wash.,  1912- 
1.,  1909- 

near  Underwood,  Wash.,  1912-13. 
9-1911. 

iva  Creek,  near  Cook,  Wash.,  1903-1906.' 
w.  Wash.,  1909. 
912-13. 

Brightwood,  Oreg.,  1910-1914. 
lar  Brightwood,  Oreg.,  1907-1911. 
1- 
nearBull  Run,  Oreg.,  1910-1912. 

rey  Wuter-Supply  J'ap«r  272,  pp.  42S-I29. 
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Onhimbia  River  tributaries — Continued. 

Sandy  River  below  Bull  Run  River,  near  Bull  Run,  Oreg.,  1910-1914. 
Clear  Fork  of  Sandy  River  near  Welches,  Oreg.,  1913;  1914-15. 
Lost  Creek  near  Brightwnod,  Oreg.,  1913- 
Still  Creek  near  Rowe,  Oreg.,  191(m912. 
Salmon  River  near  Rowe,  Oreg.,  1910-1912. 
Salmon  River  at  Welches,  Oreg.,  1913-14. 

Salmon  River  at  Fiah  Hatchery,  near  Brightwood,  Ore?.,  1912-13. 
Bull  Run  River  near  Bull  Run,  Oreg.,  1895- 

Little  Sandy  River  near  Marmot,  Oreg.,  1913- 
Little  Sandy  River  near  Bull  Run,  Oreg.,  1911-1913. 
Little  Sandy  fliune  near  Bull  Run,  Oreg.,  1912-13. 
Willamette  River,  Middle  Fork  (head  of  Willamette  River),  above  Salt  Creek, 

near  Oakridge,  Oreg.,  1913-14. 
Willamette  River,  Middle  Fork,  below  North  Pork,  near  Oakridge,  Oreg.,  1911-12 . 
Willamette  River,  Middle  Fork,  at  Jasper,  Oreg.,  19a5-1912;  1913- 
Willamette  River  at  Springfield,  Oreg.,  1911-1913. 
Willamette  River  at  Albany,  Oreg.,  1878-1880;  1892- 
Willamette  River  at  Salem,  Or^.,  1909- 
Willamette  River  at  Oregon  City,  Or^.,  1909-1912. 
Salt  Creek  near  Oakridge,  Oreg.,  1913-14. 
Salmon  Creek  near  Oakridge,  Oreg.,  1913- 
North  Fork  of  Middle  Fork  of  Willamette  River  near  Oakridge  (Hazeldell), 

Ong.,  1909-1912;  1913- 
Fall  Creek  near  Fall  Creek,  Oreg.,  1911. 
Coast  Fork  of  Willamette  River  near  Goshen,  Oreg.,  1905-1912. 

Row  River  near  Diaston,  Oreg.,  1910-1913. 
McKenzie  River  at  Clear  Lake,  Oreg.,  1912-1915. 
McKenzie  River  at  McKenzie  Bridge,  Oreg.,  1910- 
McKenzie  River  at  Martins  Rapids,  Oreg.,  1910-11.' 
McKenzie  River  near  Springfield,  Oreg.,  1905-1915. 

Eugene  power  canal  near  Walterville,  Oreg.,  1912-1915 
North  Santiam  River  near  Hoover,  Oreg.,  1910-13. 
North  Santiam  River  at  Detroit,  Oreg.,  1907-1909. 
North  Santiam  River  at  Niagara,  Oreg.,  1908- 
North  Santiam  River  at  Mehama,  Oreg.,  1905-1907;  1910-1914. 
Santiam  River  at  Jefferson,  Oreg.,  1905-6;  1908- 

Marion  Fork  of  Santiam  River  at  Marion  Lake,  near  Hoover,  Oreg.,  1907; 
1909-1912. 
Puzzle  Creek  near  Detroit  (Hoover),  Oreg.,  1907;  1909. 

North  Fork  of  Puzzle  Creek  near  Hoover,  Oreg.,  1909-1912. 
South  Fork  of  Puzzle  Creek  near  Hoover,  Oreg.,  1909-1912. 
Pamelia  Creek  near  Detroit,  Oreg.,  1907;  1909;  1913. 
^\Tiitewater  Creek  near  Detroit,  Oreg.,  1907;  1913. 
Breitenbush  Creek  near  Detroit,  Oreg.,  1910-1913. 
South  Santiam  River  near  Cascadia,  Oreg.,  1910-1913. 
South  Santiam  River  near  Foster,  Oreg.,  1911. 
South  Santiam  River  at  Waterloo,  Oreg.,  1905-1907;  1910-11. 
Middle  Santiam  River  near  Foster,  Oreg.,  1911. 
Luckiamute  River  near  Suver,  Oreg.,  1905-1911. 
Vamhill  River,  South  Fork  (head  of  Yamhill  River),  at  Sheridan,  Oreg., 

1906-1913. 
Yamhill  Piver  at  U  Fayette,  Oreg.,  1908-1914. 
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sg.,  1905-190!)- 
,  Oreg.,  1909- 
)reg.,  190a-1911. 
Oreg.  (replaced  by  Estacada  station),  1905- 

,  Oreg.,  1911-12. 

as  River  at  Timothy  Meadows,  near  Cazadero, 

Unas  River  at  intake,  near  Cazadero,  Orog. 

ar  Cougar,  Wash.,  1909. 

09-1912. 

111- 

mgar,  Wash.,  1909. 
;ar,  Wash.,  1909. 
gar,  Wash.,  1909. 
1911-1913. 
ih.,  1907- 

.,  1912- 
iO-1912. 
910-11. 
907- 
911- 

jd  Lake,  near  Lewis,  Wash.,  1911- 
is.  Wash.,  1907- 

,  near  Lewis,  Wash.,  191 1 ;  1913-1 1. 
ewis,  Wash.,  1907-191-4. 
1.,  1911. 

1911-12;  1913-14. 

near  Lewis,  Wash.,  1911-1::;  1913-14. 
».,  1910-1912. 
1.,  1909. 
Wash.,  1909-1912. 

lA   RIVER  AND   KLAMATH   RIVER. 

1912. 

i- 

i. 


9. 

Jutte  Creek),  at  Butte  Falls.  Oreg.,  1910-11; 

m1  of  Little  Butte  Creek  i,  near  l>ake  Creek, 

,  Oreg.,  1907- 

ake,  near  Lake  Creek,  Oreg.,  1914;  1915- 

Brownsboro,  Oreg.,  1913;  1915. 

k,  near  Lake  Creek,  Oreg.,  1911-1913. 
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Rogue  River  tributaries — Continued. 

Bear  Creek  at  Talent,  Oreg.,  1907-1914. 
Bear  Creek  at  Medford,  Oreg.,  1915- 

Neil  Creek  near  Ashland,  Oreg.,  1913. 

George  Dunn  ditch  near  Ashland,  Oreg.,  1913. 
Ashland  Creek  at  Ashland,  Oreg.,  1913. 
Wagner  Creek  near  Talent,  Oreg.,  1913. 
Evans  Creek  at  Wimer,  Oreg.,  1913. 
Applegate  River  near  Buncom,  Oreg.,  1911-1914. 
Applegate  River  at  Murphy,  Oreg.,  1907-1910. 
Cameron  ditch  near  Buncom,  Oreg.,  1911-1914. 
East  Fork  of  Little  Applegate  River  near  Buncom,  Oreg.,  1913. 
Little  Applegate  River  near  Ruch,  Oreg.,  1913. 

West  Fork  of  Little  Appl^ate  River  near  Buncom,  Oreg.,  1913. 

Spicer  ditch  near  Buncom,  Oreg.,  1913. 
Thompson  Creek  near  Applegate,  Oreg.,  1913. 
Slate  Creek  at  Wonder,  Oreg.,  1913. 
Grave  Creek  near  Placer,  Oreg.,  1913. 
South  Umpqua  River  (head  of  Umpqua  River)  near  Tiller,  Oreg.,  1910-11. 
South  Umpqua  River  near  Brockway,  Oreg.,  1905-1912. 
Umpqua  River  near  Elkton,  Oreg.,  1905- 
Cow  Creek  at  Riddle,  Oreg.,  1911-12. 

North  Umpqua  River  at  Tokeetee  Falls,  near  Hoaglin,  Oreg.,  1908-1909;  1914- 
North  Umpqua  River  near  Hoaglin,  Oreg.,  1910-1912;  1914- 
North  Umpqua  River  near  Oakcreek,  Ort^. ,  1905-1908;  1913-1915. 
North  Umpqua  River  at  Winchester,  Oreg.,  1908-1913. 
Calapooya  Creek  near  Sutherlin,  Oreg.,  1912-13. 

Luse  canal  near  Sutherlin,  Oreg.,  1912-13. 
Mill  Creek  near  Ash,  Oreg.,  1907-1912;  1915- 
Siletz  River  at  Siletz,  Or^.,  1905-1912. 
Wilson  River  near  Tillamook,  Oreg.,  1915- 

North  Fork  of  Wilson  River  near  Tillamook,  Oreg.,  1913-1915. 
Nehalem  River  at  Salmonberry,  near  Balm,  Oreg.,  1913-14. 
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nuth  by  Oregon,  on  the  east  by  Idaho,  on  the  north 
»  Columbia,"  and  "briefly  designated  as  lying  south 
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olumbis,  Willamette,  Flathead,  and  Snake  rivers. 
Perce  County,  Idaho,  Part  I,  by  I.  C.  Rus- 

z  Perce  County,  Idaho,  Part  II,  by  I.  C. 


western  Idaho,  bordered  on  the  west  by  portioos  of 
ugh  Snake  River  to  the  Columbia;  they  describe  the 
^on,  discuss  the  relation  of  the  surface  features — pla- 
dogy  and  the  climate,  the  source  and  quantity  of  the 
islan  wells,  and  refer  briefly  to  the  occurrence  of  build- 
er. They  include  also  a  short  bibliography  of  artesian 
list  of  elevatioo.1,  and  the  other  notes  concerning  Por^ 


jrtion  of  Yakima  County,  Wash.,  by  G.  O. 
)c. 

agriculture,  geolog>',  snd  surface  and  ground  waters 
Liles  In  the  vtcinitv  of  North  Yakima;  discusses  in  some 


le  United  States,  Part  I  (Alabama-Montana), 
5c. 

the  United  Stetee,  Part  II  (Nebraska-Wyo- 
67  pp.     5c. 

to  depth,  diameter,  yield,  and  head  of  water  In  borings 
Remarks"  gh-es  information  concerning  temperature, 
tc.  Tbe  lists  are  anongod  by  States,  and  the  States 
revised,  editka  was  published  In  lOOS  as  AVater-Supply 
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*78.  Preliminary  report  on  artesian  basins  in  southwestern  Idaho  and  southeaatem 
Oregon,  by  I.  C.  Russell.    1903.    53  pp.,  2  pis.    5c. 

Discusses  briefly  the  rocks  and  geologic  structure  of  a  part  ol  the  Snake  River  Plains  in 
Canyon  and  Owyhee  counties,  Idaho,  and  Malheur  and  Ilamcy  counties,  Oreg.;  describes 
briefly  the  bondltions on  which  artesian  Dow  depends,  and  In  some  detail  the  springs  and  drilled 
wells  in  the  Lewis,  Otis,  Ilamey,  and  Whitehorse  artesian  basins;  also  describes  artesian  wells 
in  alluvial  deposits  and  discusses  the  site  of  drUI  holes,  casings,  etc.,  the  preservation  of  well 
records,  and  the  importance  of  laws  to  control  the  use  of  artesian  waters;  glyes  list  of  pubUca- 
tions  bearing  on  artesian  waters. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with  ac- 
companying papers,  compiled  by  F.  H.  Newell,  chief  engineer,  1904.  361 
pp.  25c.  [Inquiries  concerning  this  report  should  be  addressed  to  the  Recla- 
mation Service.]    Contains: 

InvestigatioDS  in  Idaho,  by  D.  W.  Ka«.  Pescribes  the  irrigable  lands  in  the  area  drained  by- 
Snake  Rirer. 

Investigations  in  Oregon,  by  J.  T.  Whistler.  Mentions  the  Umatilla,  Malheur,  und  Ilamey 
projects. 

Work  In  Washington,  by  T.  A.  Noble.    Describes  the  plains  of  l"olumbi.i  Kivor. 

96.  Destructive  floods  in  the  United  States  in  1903,  by  £.  C.  Murphy.  19(M.  Si 
pp.,  13  pis.    15c. 

Gives  an  account  of  a  flood  (commonly  siioken  of  as  the  "Heppner  disaster")  un  Willuw- 
(  reek,  a  tributary  of  Columbia  River,  In  Morrow  County,  Oreg. 

•J03.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  Unite<l  Slates, 
by  E.  B.  Goodell.    1904.    120  pp.    [Superseded  by  No.  152,  q.  v.] 

Cites  statutory  restrictions  of  water  pollution  in  Idaho,  Nevada,  Oregon,  Utah,  Washington, 
and  Wyoming. 

111.  Preliminary  report  on  the  underground  watersof  Washington,  by  Henry  Landi-e. 
1905.    85  pp.,  1  pi.    10c. 

Describes,  by  counties,  the  munici|>al  water  supplies,  deep  wells,  and  springs  in  the  SUilr. 
giving  also  for  each  county  a  brief  aooount  of  the  climate,  rainlall,  topography,  drainnpr,  snd 
geology. 

118.  Geology  and  water  reeourcee  of  a  portion  of  east-central  Washington,  by  F.  C. 
Calkins.    1905.    96  pp.,  4  pis.    5c. 

Describes  briefly  the  topography,  geologj-,  climate,  vegetation,  grazing,  and  agriculture 
on  the  Coltmibia  Plains  and  in  Kittitas  Valley;  discusses  the  streams,  springs,  and  shallow 
and  deep  wells. 

♦122.  Relationofthelawtoundergroundwaters,  by  D.W.Johnson.    1905.    55  pp.    5c. 

Cites  legislative  acts  relating  to  ground  waters  In  Idaho,  Nevada,  Oregon,  Utah,  Washington, 
and  Wyoming. 

149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with 
additions,  by  N.  H.  Darton.    1905.    175  pp.    10c. 

Olves,  by  States  (and  within  the  States  by  counties),  location,  depth,  diameter,  yield,  height 
of  water,  and  other  available  information,  concerning  wcUs  400  feet  or  more  in  depth;  includes 
all  wells  listed  In  Water-Supply  Papers  57  and  bl;  mentions  also  principal  publications  relating 
to  deep  borings. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 

Cites  statutory  restrictions  of  wat«r  pollution  In  Idaho,  Nevada,  Oregon,  Vtab,  Washington, 
and  Wyoming. 

♦162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  db- 
eharge  and  frequency  and  an  index  to  flood  literature,  by  E.  C  Murphy 
and  others.     1906.     105  pp.,  4  pis.    15c. 

Gives  estimates  (p.  8S)  of  flood  discharge  and  frequency  for  Boise  River  at  Boise  and  Weiser 
River  at  Weiser,  Idaho. 
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le  Harney  Basin  region,  Oregon,  by  G.  A. 
25c. 

)y  this  report  Is  In  the  Great  Basin,  but  k  small  tract  in 
number  o(  small  streams  that  are  tributary  to  ICalheur 


ige,  Part  I,  Southern  Washington,  by  J.  C. 
40c. 

ulic  development,  water  laws  of  Washington,  and  Tarte- 
I  basins  o(  Klickitat,  White  Salmon,  Little  White  Bal- 
nilts  of  obserrations  at  gaging  stations,  and  estimates  oC 
ivaUable  horsepower  at  the  power  sites. 

n  United  States,  with  chapters  on  sediment 
the  industrial  application  of  water  analyses, 
pp.    15c. 

of  analytical  work,  and  methods  of  analyses;  discusses 
softening,  boiler  waters,  and  water  for  Irrigation;  gives 
ilbeur,  Fiyette,  and  Pakwae  rivers,  and  Salmon  Craek 

Ige,   Fart  II,  Cowlitz,  Nisqnally,  Puyallup, 
lage  basins,  by  F.  F.  Henohaw  and  G.  L. 
55c. 

story  of  the  drainage  basins,  topography  and  drainaga, 
gives  stream-flow  records  and  discusses  water  powers 
natural  resources  and  harbors  of  the  TarlQc  roost,  ccn- 
Uon,  and  gives  commercial  and  residential  rates.    See 


ortion  of  south-central  Washington,  by  G.  A. 

)C. 

regetatlon,  agriculture,  gruing,  geographic  provinces, 
re,  and  geology:  discusaes  shallow  and  artesian  waters 
and  Roservatlnn  valleys.  Horse  Heaven  I'lateau,  and 
Uon  along  lower  Yaldma  liiver;  gives  tabulated  data 


iVashington,  by  Walton  Van  Winkle.    1914. 


Lomic  features  of  the  State,  the  constituents  and  uses  of 
r,  methods  of  analysis,  and  Industrial  and  geochemlcal 
describes  the  crncral  fcatiuvs  of  the  principal  drainage 
istlration  of  the  character  of  the  river  waters;  treats 
Ition  of  river  water,  the  economic  value  of  the  rivers, 
>1  features  on  the  character  of  the  waters. 

ilization,  by  F.  F.  Henshaw,  John  H.  Lewis, 
200  pp.,  28  pis.    50c. 

h  the  State  of  Oregon,  containing  the  result's  of  meas- 
f  the  economic  distributicn  of  the  water,  and  chapten 
ty  of  the  water  supply,  the  developed  water  powers,  un- 
ipproprlations,  (he  relation  of  the  Federal  Government 
I  Government  permits  for  power  and  reservoir  sites. 

rk  Fork  of  Columbia  River,  Montana-Idaho- 
direction  of  R.  B.  Marshall,  chief  geographer. 
50c. 

isin,  Idaho,  prepared  under  the  direction  of 
.     1914.     12  pp.,  3  pis.  (37  sheets  I.     5oc. 


I> 


; 
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348.  Profile  Burveys  in  Hood  and  Sandy  River  basins,  Oregon,  prepared  under  the 

direction  of  R.  B.  Marshall,  chief  geographer.    1914.    8  pp.,  2  pis.    (6  sheets). 
30c. 

349.  Profile  surveys  in  Willamette  River,  Oregon,  prepared  under  the  direction 

of  R.  B.  Marshall,  chief  geographer.    1914.    8  pp.,  3  pis.  (16  sheets).    30c. 

363.  Quality  of  the  surface  waters  of  Oregon,  by  W.  Van  Winkle.    1914.    137  pp., 

2  pis.    20c. 

Describes  the  topography,  drainage,  rocks  and  soils,  climate,  populatloo,  and  indostries  of  the 
State,  the  constituents  of  natural  waters,  water  for  domestic  and  industrial  uses,  and  purifica- 
tion of  water,  methods  of  analysis,  and  Interpretation  of  results  of  analysis;  deacribos  the  general 
features  of  the  river  basins  and  the  character  of  the  river  waters;  discusses  the  conditions  influ- 
encing the  quality  of  the  surface  waters,  average  chemical  composition,  geochemlcal  character, 
denudation,  industrial  value,  and  value  for  Irrigation. 

364.  Water  analyses  from  the  laboratory  of  the  United  Stated  Geological  Survey, 

tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  Soap  and  OJhak  lakes,  Wash.,  and  of  mine  waters  from  Butte,  Uont. 

366.  Profile  surveys  of  Snoqualmie,  Sultan,  and  Skykomish  rivers,  Washington, 
prepared  under  the  direction  of  R.  B.  Marshall,  chief  geographer.  1914. 
7  pp.,  3  pis.  (12  sheets).    20c. 

368.  Profile  surveys  in  Wenatchee  River  basin,  Washington,  prepared  imder  the 

direction  of  R.   B.   Marshall,  chief  geographer.    1914.    7  pp.,   1  pi.   (8 
sheets).    20c. 

369.  Water  powers  of  the  Cascade  Range,  Part  III,  Yakima  River  basin,  by  G.  L. 

Parker  and  F.  B.  Storey,  1916.    169  pp.,  20  pis  45c. 

Describes  the  geography  of  the  basins,  the  geologic  history,  physiography  and  river  hlstcnr, 
climate,  settlement,  and  development,  population,  and  transportation;  gives  stream-flow  recorda 
and  discusses  natural  conditions  afTectlng  stream  flow,  storage  reservoirs,  developed  and  un- 
developed power  sites;  treats  also  of  the  industrial  development  of  the  region,  discussing  iixiga- 
ticn  by  gravity  systems  and  by  pumping,  the  production  of  coal  and  other  minerals,  and  manu- 
facturing; presents  a  scheme  of  development  and  utilization  of  stored  water.  The  report  was 
prepared  under  the  direction  of  the  Washington  State  Board  of  Geological  Survey,  and  is  based 
on  data  consisting  of  "stream-flow  records,  river  plans  and  profiles,  reservoir  surveys,  and  field 
roconnalssanres  of  the  rivers  and  their  various  tributaries,"  obtained  by  the  United  States 
Geological  Survey  and  the  United  States  Reclamation  Service,  supplemented  by  a  large  amount 
of  Information  furnished  by  private  parties. 

370.  Surface  water  supply  of  Oregon,  1878-1910,  by  F.  F.  Henahaw  and  H.  J.  Dean. 

1915.    829  pp.,  1  pi.    45c. 

Describes  briefly  the  natural  features  of  Oregon  and  In  greater  detail  the  general  features  of 
the  river  basins;  consists  principally  of  records  of  stream  flow  that  have  been  carefully  studied 
and  recomputed  when  necessary  to  insure  their  best  possible  Interpretation. 

370.  Profile  surveys  in  Chelan  and  Methow  River  basins,  Washington,  prepared  under 
the  direction  of  R.  B.  Marshall,  chief  geographer.    1915.    8  pp.,  5  pis.    15c. 

377.  Profile  surveys  in  Spokane  River  basin,  Washington,  and  John  Day  River  basin, 

Oregon,  prepared  under  the  direction  of  R.  B.  Marshall,  chief  geographer. 
1915.    7  pp.,  10  pis.    15c. 

378.  Profile  surveys  in  1914  on  Middle  Fork  of  Willamette  River  and  White  River, 

Oregon,  prepared  tinder  the  direction  of  R.  B.  MaiBhall,  chief  geographer. 
1915.    8  pp.,  6  pis.    15c. 

379.  Profile  surveys  in  1914  in  Umpqua  River  basin,  Or^^n,  prepared  under  the 

direction  of  R.  B.  Marshall,  chief  geographer.    1915.    7  pp.,  13  pis.    20c. 
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the  United  SUtea,  1916,  Nathan  C.  Grover, 
108  pp.,  7  pis.    15c.    Contains: 
ttle  Bltterroot  Valley,  Mont.,  by  O.  E.  Maimer. 

iver  baain,  Washington,  prepared  under  the 
Qg  chief  geographer.    1916.    8  pp.,  12  pla. 

k,  Idaho,  and  Logan  River  and  Blackanith 
e  direction  of  W.  H.  Herron,  acting  chief 
ta.    10c. 

the  United  States,  1917,  N.  C.  Grover,  chief 

ains: 

Vasb.,  by  A.  T.  Schmmmeii  and  O.  E.  Maimer. 

Lxmm. 

^'s  stock  of  tb«  paper  is  exliausted.  Many  ol  the  papers 
WDENT  or  DoctmcNTs,  WAsaraoTON,  D.  C.    Bulletins 

inake  River  Plains  of  Idaho,  by  I.  C.  Russell. 


mate,  veicetatlon,  launa,  and  soUs  of  an  area  extending 
lo;  discusses  streams,  springs,  water  powers,  irrigation 
of  transportation  and  liighways;  treats  of  the  origin  of 
tisite  conditions  for  artesian  wells  and  the  quantity  of 


md  water  resources  of  central  Oregon,  by  I. 
)l8.      15c. 

them  part  of  the  Oreat  Basin  and  a  part  of  the  drainage 
tributary.  Crooked  River;  gives  an  account  of  the  topog- 
!,  winds,  and  forests;  describes  the  volcanicsedlmentary 
iea  the  geology  and  topography,  the  surface  and  ground 
ho  Deschutes  basin  and  makes  suggestions  concerning 


u 


M,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 


905,  by  M.  L.  Fuller  and  Samuel  Sanford. 

of  progress  in  the  ooUectioo  of  well  records  and  samples, 
\n  Idaho,  Montana,  Nevada,  Oregon,  Washington,  and 
ds  of  wells  in  Flathead  County,  Mont.,  and  Benton, 
esh.  The  wells  of  which  detailed  sections  are  given 
'le  stratigraphle  Information. 

.  RZPOHTS. 

rts  was  also  issued  in  separate  form, 
ilogical  Survey  as  long  as  its  stock  lasts.    An  asterisk 
Many  of  the  papers  so  marked,  however,  may  be  pur- 
,  Washdioton,  D.  C. 

the  United  States  Geological  Survey,  1888- 
1890.     2   parts.     "Pt.    II.     Irrigation,   viii, 

irganliation  and  prosecution  of  the  survey  of  the  arid 
ui  account  of  the  methods  of  topographic  and  hydraulic 
sites  and  IrrlFablo  bnd!i,  field  and  office  methods,  and 
some  of  the  river  basins. 
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Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Powell,  Director.  1891.  2  parts.  Pt.  II.  Irrigation,  xiv,  396  pp.  30 
pis.  and  maps.    $1.25.    Contains: 

♦Hydrography,  pp.  1-110.  Discusses  scope  of  work,  methods  of  stream  measurement,  rain- 
fall and  evaporation,  and  describes  the  more  important  streams. 

•Engineering,  pp.  111-200.  refines  the  scope  of  the  work  and  gives  an  account  of  the  suni-ey 
in  the  Sun  River  basin  and  in  the  Arkansas,  Rio  Grande,  Calitomia,  Lobonlan,  Utah,  and 
Snake  River  divisions. 

•Topography,  pp.  291-343.  Comprises  reports  of  the  topographic  sur%-eys  in  California, 
Nevada,  Colorado,  Idaho,  Montana,  and  New  Mexico,  and  a  report  on  reservoir  sites. 

•Irrigation  literature,  pp.  34,>-3SS.  Gives  a  list  of  books  and  pp.mphlcts  on  irrigation  and 
allied  subjects,  mainly  contained  in  the  library  of  the  United  States  Geological  Survey. 

Twelfth  Annual  Report  of  the  Director  of  the  United  States  Geological  Survey,  1890— 
91,  J.  W.  Powell,  Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xviii,  576 
pp.,  93  pis.    $2.    Contains: 

•Hydrography  of  the  arid  regions,  by  F.  II.  Newell,  pp.  213-301,  Pis.  58-100.  risaisses 
the  available  water  supply  of  the  arid  regions,  the  duty  of  water,  flood  waters,  relation  of  rain- 
fall to  river  flow;  cUuwincs  the  drainage  bx-ilns;  and  describes  the  rivers  of  the  Missouri,  Arkansas, 
Rio  Grande,  Colorado,  Sacramento,  and  San  Joaquin  basins,  and  the  principal  streams  of  the 
Great  Basin  In  Nevada  and  Utah  and  the  Snake  River  basin. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  "Pt.  III. 
Irrigation,  xi,  486  pp.,  77  pis.    $1.85.    Contains: 

•Engineering  results  of  irrigation  survey,  by  II.  M.  Wilson,  pp.  381-427,  Pis.  147-182.  I>e- 
scribes  structures  on  the  Pocatello  canal,  Idaho. 

» 
Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-95,  Charles 
D.  Walrott,  Director.    1896.    (Pts.  II,  III,  and  IV,  1895.)    4  parts.    "Pt. 
II.    Papers  of  an  economic  character,  xix,  598  pp.,  43  pis.    $1.25.    Contains: 

The  public  lands  and  their  water  supply,  by  F.  II .  NcwcU,  pp.  4.57-533,  Pis.  35-39.  Pescribes 
general  character  of  the  public  lands,  the  lands  disposed  of  (railroad,  grant,  and  swamp  lands, 
and  private  miscellaneous  entries),  limds  resen'ed  (Indian,  forest,  and  military  reservations), 
the  vacant  lands,  and  the  rate  of  disposal  of  vacant  lands;  discusses  the  streams,  wells,  and 
reservoirs  as  sources  of  water  supply;  gives  details  tor  each  State. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Pts.  II,  III,  and  V,  1899.)  6  parts  in  7 
vols,  and  separate  case  for  maps  with  Pt.  V.  "Ft.  V,  Forest  reserves,  xvii, 
400  pp.,  110  pis.    $1.25.    16  maps  in  separate  case,  75c.    Contains: 

•Priest  River  Forest  Reserve,  by  J.  B.  I^eiberg,  pp.  217-252,  Pis.  48-61. 
•Bitterroot  Forest  Reserve,  by  J.  B.  Lelberg,  pp.  25.1-282,  I'Is.  02-73. 
•Washington  Forest  Rcscr\-e,  by  II.,B.  Ayres,  pp.  2S3-313,  Pis.  70-100. 
•Eastern  part  of  W.Tshington  Forest  Reserve,  by  M.  W.  Gorman,  pp.  315-350,  PI.  101. 
•Forest  conditions  of  northern  Idaho,  by  J.  B.  Lclberp,  |>n.  373-380,  Pis.  109-110. 
These  reports  describe  the  topography  and  the  streams  of  the  forest  reser^'cs. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-99,  Charles 
D.  Walcott,  Director.  1899.  (Pts.  II,  III,  IV,  V,  and  VII,  1900.)  7 
parts  in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V,  Forest  re- 
serves, xix,  498  pp.,  159  pis.,  8  maps  in  separate  case.    $2.80.    Contains: 

•The  Flathead  Forest  Reserve,  by  H.  B.  Ayres,  pp.  245-3IC,  Pis.  77-113. 
•Bitterroot  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  317-409,  Pis.  115-142.    Contains  brief 
descriptions  of  the  streams  and  lakes  in  the  reserves. 

Twvnty-first  Annual  Report  of  the  United  States  Geological  Survey,  1899-1900, 
Charles  D.  Walcott,  Director.  1900.  (Pts.  Ill,  IV,  VI,  VI  continued,  and 
VII,  1901.)  7  part.<!  in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  •Pt.  V, 
Forest  reserves,  711  pp.,  143  pis.,  39map6inBeparatecase.    $3.85.    Contains: 

•Mount  Rainier  Forest  Reserve,  Washington,  by  F.  G.  Plummer,  pp.  81-143,  Pis.  33-50. 

•Olympic  Forest  Reserve,  Washington,  from  field  nolcs  by  Arthur  Uodwell  and  T.  F. 
Rixon,  pp.  145-208,  Pis.  51-70. 

•Cascade  Range  Forest  Reserve,  Oregon,  from  T.  28  S.  to  T.  37  S.,  inclusive,  together  with 
the  Ashland  Forest  Reser\-e  and  adjacent  forest  roi'ions  from  T.  28  S.  to  T.  41  S.,  inchislve, 
and  from  R.  2  W.  to  R.  14  E.,  Willamette  meridian,  inclusive,  by  J.  B.  I/Ciberg,  pp.  2(W-498, 
lis.  71-84.    Contains  descriptions  of  many  of  the  streams  flowing  through  the  forest  reserves. 
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ration  of  a  geologic  map  of  the  United  States 
tdrangles,  bounded  by  certain  meridians  and 
h  number  eeveral  thousand,  are  separately 
rvey  is  also  the  unit  of  publication,  and  the 
e  are  issued  in  the  form  of  a  folio.  When  all 
tute  the  Geologic  Atlas  of  the  United  States. 
the  principal  town  or  of  a  prominent  natural 
olio  includes  maps  showing  the  topography, 
leral  deposits  of  the  area  mapped  and  several 
lains  the  maps  and  describes  the  topographic 
its  mineral  products.  The  topographic  map 
by  contour  lines,  the  shapes  of  the  hills  and 
of  all  points  in  the  quadrangle.  The  areal- 
1  various  rocks  at  the  surface.  The  structural- 
e  rocks  to  one  another  underground.  The 
tion  of  mineral  deposits  that  are  commercially 
ITS  the  depth  to  underground-water  horizons, 
ips  are  included  in  folios  if  the  conditions  in 
ation.  The  folios  are  of  special  interest  to 
re  valuable  as  guides  in  the  development  and 

luaive,  are  published  in  only  one  form  (18  by 
Some  of  the  folios  that  bear  numbers  higher 
>vo  edition  (6  by  9  inches).  Owing  to  a  fire 
lay  18,  1913,  the  stock  of  geologic  folios 
i  water,  but  the  folios  are  lisable  and  are 
ch,  with  no  reduction  for  wholesale  orders. 
1  to  184,  inclusive  (except  reprints),  also  the 
edition  of  folios  185, 187,  and  higher  numbers 
)me  folios  which  contain  an  unusually  large 
The  octavo  e<lition  of  folio  185  and  higher 
folio  193,  which  sells  for  75  cents  a  copy.  If 
iquivalent  in  higher-priced  folios)  are  ordered 
I  allowed;  $5.10  is  the  minimum  amount  ac- 

the  drainage  of  the  quadrangles.  The  folios 
suasions  of  the  underground  waters  in  connec- 
ireas  and  more  or  lees  information  concerning 

of  the  folio  is  exhausted. 
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,  and  vegetation  of  the  area;  discusses  the  geologic  history 
Economic  geology,"  the  surface  waters  available  tor  irri- 
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104.  Silver  CSty,  IdAho.    5c. 

Describes  the  relief,  drainage,  eUinate,  vegetation,  and  culture  of  the  SUver  City  quadiuiKlc: 
discusses  the  geologic  history  and  the  geologic  tormatloos,  and,  under  "Economic  geology," 
the  surface  waters  available  for  irrigation  or  water-power  development,  warm  springs,  and  arte- 
sian wells;  notes  possible  chances  for  artesian  waters;  givee  records  of  wells  near  Enterprise  and 
OuHey;  see  also  Water-Supply  Paper  78. 

*139.  Snoqualmie,  Washington. 

Describes  the  relief  and  drainage  of  an  area  including  portions  of  Kittitas,  YaUma,  Fierce, 
and  King  counties;  the  statlgraptilc,  structural,  and  historical  geology,  and,  under  "  Economic 
geology,"  Includes  a  brief  paragraph  on  the  utilisation  of  the  water  supply. 

MISCELLANEOUS   BEFOKTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources 
of  various  sections  of  the  country.  Notable  among  those  pertain- 
ing to  the  northern  Pacific  coast  drainage  basins  are  the  reports  of 
the  conunissioner  of  conservation  of  the  State  of  Montana;  the  State 
land  commission ;  the  State  engineer  of  Idaho ;  the  Bureau  of  Indus- 
try, Agriculture,  and  Irrigation  of  Nevada;  the  State  engineers  of 
Nevada,  Oregon,  Utah,  and  Washington;  the  annual  reports  of  the 
United  States  Reclamation  Service;  and  the  reports  of  the  Chief 
of  Engineers,  U.  S.  Army.  The  following  reports  deserve  special 
mention: 

The  Oregon  system  of  water  titles,  by  John  H.  Lewis:  Oregon  State  Engineer 
Bull.  2,  1912. 

State  and  National  water  laws,  with  a  detailed  statement  of  the  Oregon  system 
of  water  titles,  by  John  H.  Lewis,  with  a  discussion  by  Clarence  T.  Johnston  and 
L.  J.  Le  Conte:  Am.  Soc.  Civil  Eng.  Trans.,  vol.  76,  pp.  637-758, 1913. 

Report  of  the  commission  on  conservation  [State  of  Montana]  on  bills  relating 
to  public  lands,  water  rights,  and  the  protection  and  preservation  of  the  forests: 
Helena,  1911;  also  report  of  the  governor  of  the  State  of  Montana  on  the  same  subject. 

How  to  appropriate  the  public  waters  of  the  State  of  Nevada,  compiled  by  W.  M. 
Kearney,  State  engineer,  1911. 

Requirements  and  regulations,  including  suggestions  and  instructions  in  relation 
to  the  appropriation,  use,  and  measurement  of  water  in  the  State  of  Nevada:  State 
engineer  of  Nevada,  1912. 

Irrigation  pumping  in  Nevada,  etc.,  by  Charles  Norcroes:  Nevada  Bur.  of  Indus- 
try, Agr.,  and  Irr.  Bull.  8,  1913. 

The  water  resources  of  Washington:  Potable  and  mineral  water,  by  H.  G.  Byers; 
artesian  water,  by  C.  A.  Ruddy;  water  power,  by  R.  E.  Heine:  Washington  Geol. 
Survey  Ann.  Rept.  for  1901,  vol.  1,  pt.  5,  1902. 

Preliminary  report  on  the  Quincy  Valley  irrigation  project,  by  Henry  Landee 
and  others:  Washington  Geol.  Survey  Bull.  14,  1912. 

Biennial  Report  of  the  State  Commissioner  of  Arid  Lands  [Washington],  1895-96 
and  1897-98. 

The  irrigated  lands  of  the  State  of  Washington,  by  George  M.  Allen,  deputy  com- 
miadoner:  State  Bureau  of  Statistics  and  Immigration,  1910. 

Irrigation  laws  of  the  State  of  Wyoming,  prepared  for  publication  in  the  office  of 
the  SUte  engineer,  1909. 
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M.  Wilson.    1896.    86  pp.,  9  pis. 

rlndmills,  wat«r  wheels,  and  various  kinds  o{  engines; 

rater  until  needed  (or  irrigation. 

1897.    100  pp.,  4  pla.    (See  Water-Siipply 

>y  Intermittent  filtration  and  by  iirlgation;  deeiribes 
id,  and  France,  and  sewage  purification  in  the  United 


irphy.     1897.    49  pp.,  8  pis.     10c. 

indmllls  during  the  summer  of  1898  In  tlie  vicinity  of 

1  methods  and  draws  conclusions. 

er  lifts  used  in  irrigation,  by  O.  P.  Hood, 


r  lifts  of  various  types. 

).  Perry.     1899.    97  pp.,  12  pis.    15c. 

ind  wheels,  compares  wlieels  of  several  types,  and 

Rafter.    1899.    100  pp.,  7  pis.    15c. 
r  3;  discusses  pollution  of  certain  streams,  expert- 
I  Massachusetts,  value  of  commercial  (erlUliers,  and 
its  by  States;  contains  bibliography  of  pubUcations 

i. 

omic  use.  Part  I,  by  E.  C.  Murphy.    1901. 


amicuse.  Part  11,  by  E.C.  Murphy.    1901. 
lOc. 
experimental  tests  with  windmills  of  various  types 

lals,  flumes,  and  pipes,  by  Samuel  Fortier. 


01.    51pp.,  12  pis.    15c. 
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by  E.  C.  Muiphy.    1902.    99  pp.,  4  pl«. 
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•67.  The  motiona  of  underground  waters,  by  ('.  S.  Slichter.    1902.    106  pp.,  8  pla, 
15c. 

Diaciuses  origin,  deptb,  and  amount  of  ground  waters;  permeability  of  rocks  and  porosity 
of  soils;  causes,  rates,  and  laws  ol  motions  of  ground  water;  surface  and  deep  tones  of  flow, 
and  recovery  of  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape  and 
positioa  of  the  water  table;  gives  simple  methods  of  measuring  yield  of  flowing  well;  describes 
artesian  wells  at  Savannah,  Ga. 

72.  Sewage  pollution  in  the  metropolitan  area  near  New  York  City  and  it«  effect  on 
inland  water  resources,  by  M.  O.  Leighton.     1902.    75  pp.,  8  pis.     10c. 

Defines  "normal"  and  "polluted"  waters  and  discusses  the  damage  resulting  from  pollut  Ian. 

•80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream  flow;glvesrainfall, 
run-oil,  and  evaporation  formulas;  discusses  eflects  of  forests  on  rainfall  and  run-olT. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp.,  27  pis. 
25c. 

First  edition  was  published  in  Part  It  of  the  Twelfth  Aimual  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  n.  Newell,  chief  engineer.  1904. 
361  pp.  25c.  [Requests  for  this  paper  should  be  addressed  to  the  U.  S. 
Reclamation  Service.] 

Contains,  In  addition  to  an  account  of  the  organization  of  the  hydrographlc  [water-resources] 
branch  of  the  United  States  Geological  Survey  and  the  reports  of  the  conference,  the  fallowing 
papers  of  more  or  less  general  interest: 

Limits  of  on  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Uotrls  Bien. 

Electrical  transmission  of  power  for  pumping,  by  H.  A.  Storrs. 

Correct  design  and  stability  of  high  masonry  dams,  by  Geo.  Y.  Wlsner. 

Irrigation  surveys  and  the  use  of  the  plane  table,  by  J.  B .  Lipplncott. 

The  use  of  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

•94.  Hydrographlc  manual  of  the  United  States  Geological  Survey,  prepared  by 
E.  €.  Murphy,  J.  C.  Ho>'t,  and  G.  B.  IloUister.    1904.    76  pp.,  3  pis.    10c. 
Gives  instruction  for  fleld  and  c^ce  wwk  relating  to  measurements  of  stream  flow  by  current 
meters.    See  also  No.  95. 

•95.  Acctiracy  of  stream  measurements  (second,  enlarged  edition),  by  E.  C.  Murphy. 
1904.     169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
from  diflerent  instruments  and  methods.    See  also  Mo.  94. 

•103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.     120  pp.     (See  No.  l.')2.) 

Explains  the  legal  principles  under  which  antipollution  statutes  become  operative,  quotea 
court  decisions  to  show  authority  for  various  deductions,  and  classifies  according  to  scope  the 
statutes  enacted  in  the  different  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211  pp.,  5  pis.    10c. 

Contains  the  following  reports  of  general  Interest.  The  scope  of  each  paper  is  indicated  by 
Its  title. 

Description  of  underflow  meter  used  in  measuring  the  velocity  and  direction  of  underground 
water,  by  Charles  S.  Slichter. 

The  California  or  "stovepipe"  method  of  well  construction,  by  Charles  S.  Slichter. 

Approximate  methods  ot  measuring  the  yield  of  flowing  weiis,  by  ('harles  S.  Slichter. 

Corrections  necessary  in  accurate  determinations  of  flow  from  vertical  well  casings,  frcm 
notes  furnished  by  A.  N.  Talbot. 

Experiments  relating  to  problems  of  well  contamination  at  Quitman,  Ga.,  by  S.  W.  MoCoUiik 
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oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
8.    5c. 

tlon  of  streama  by  sewage  aiid  by  trade  wastes,  dcsrribes 
gives  results  of  various  experiments  in  dLsposing  of  the 
riofly  the  topography,  drainage,  and  geology  of  the  region 
n  ol  rock  wells  and  of  streams  by  waste  oU  and  brine. 

nitcd  States;  M.  L.  Fuller,  geologist  in  charge. 


uideriiTound  waters,"  by  M.  L.  Fuller,  discussing  aoun'ea 
permeability  and  storaxe  caparlty  of  cocks,  water-bearing 
Ings,  welU,  and  pumps,  essential  condltkias  of  artesian 
ft  ground  waters  in  eastern  United  States. 

Teas  reports  of  the  United  States  Geological. 
Hoyt  and  H.  D.  Wood.    1905.    253  pp.    15c. 

of  papers  relating  to  underground  waters  pu1>- 
eological  Survey.  1879-1904.  by  M.  L.  Fuller. 


id  waters,  by  D.  W.Johnson.    1905.   55  pp.   5c 

aters,  gives  common-law  rules  relating  to  their  use,  and 
em. 

jf  movement  of  undergrotind  waters,  by  0.  8. 
•Is.     15c. 

ismlt  water,  describes  measurements  of  underflow  In  Ri» 
er  valleys,  Cat.,  and  on  Long  Island,  N.  Y.,  gives  result* 
and  describes  stovepipe  method  of  well  construction. 

>ipes  on  a  working  scale,  by  J.  H.  Quinton. 


of  eastern  United  States,  1905:  M.  L.  Fuller, 

0  pp..  6  pis.    10c. 
(•St  as  follows: 

I,  by  Robert  E.  Hortoo..    Discuaaes  efficiency,  cost,  and 
tatistlcs  of  such  wells  In  southern  Michigan, 
id  geyser  springs,  by  Uyron  L.  Fuller. 
Dw  artesian  beads,  by  Myron  L.  Fuller. 

of  engineers  of  the  Reclamation  Service,  with 
ed  by  F.  H.  Newell,  chief  engineer.  1905. 
ceming  this  report  should  be  addressed  to  the 

izatlcn  of  the  hydrogrsphlc  [water-resources]  branch  and 

conferences  and  committees,  circulars  of  instruction,  and 

f  related  to  reclamation,  and  a  bibliography  of  technical 

Of  the  papers  read  at  the  conference  those  listed  below 

or  less  general  iDtereet: 

jy  Morris  Bicn, 

tlon  problems,  by  O.  H.  Ensign. 

1  projects,  by  A.  I..  Fellows. 
N.  C.  Grover. 

[anunond. 

?.  W.  Hanna. 

dataoonceming  basins  of  streams  gaged  by  R.  E.  Hortoo 

im  flow,  by  R.  E.  Horton. 

traction  camps,  by  M.  O.  I.eighton. 

,  by  Thoa.  H.  Means. 
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Coat  of  Btnani'fagtng  work,  by  E.  C.  Hnrphy. 

Equipment  o( «  cable  gaging  station,  by  K.  C.  Uuiphy. 

Bating  ofreearToin,  by  W.  U.  Reed. 

Farm-unit  classlflcation,  by  D.  W.  Roes. 

Cost  of  power  for  pumping  irrigating  water,  by  B.  A.  Stons. 

Records  of  flow  at  current-meter  gaging  stations  during  the  fiosen  seaacn,  by  F.  H.  TnHnghM* 

147.  Destructive  floods  in  the  United  States  in  1904,  by  E.  C.  Murphy  and  otiiers. 

1905.  206  pp.,  18  pla.     15c. 

Contains  a  brief  account  of  "A  method  of  computing  cross-section  ares  of  waterways,"  Includ- 
ing formulas  for  maTlmnm  discharge  and  area  of  cross  section. 

*150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Horton.    1906.    189  pp., 
38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Scope  Indicated  by  title. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  methods,  Instruments,  and  reagents  used  in  determining  turbidity,  color,  iron, 
chlorides,  and  hardness  in  connection  with  the  studies  of  the  quality  of  water  in  various  parts 
of  the  tini ted  States. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 

(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  Indicated  by  title. 

*155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long  Island, 
N.  Y.,  by  A.  C.  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Includes  general  discussion  of  fluctuation  changes  due  to  ralnlUl  and  evaporation,  barometric 
cliangos,  temperature  changes,  changes  in  rivers,  changes  In  lake  level,  tld&l  changes,  effects  of 
settlement.  Irrigation,  dams,  underground-water  developments,  and  to  indeterminate  causes. 

•160.  Underground-water  papers,  1906;  M.  L.  Fuller,  geologist  in  charge.  1906.  104 
pp.,  1  pi. 

Olves  account  of  work  in  IWS;  lists  publications  relating  to  ground  waters,  and  contains  tba 
following  brief  reports  of  general  Interest: 

Significance  of  the  term  "artesian,"  by  Hyron  L.  Fuller. 

Representation  of  wells  and  springs  on  maps,  by  Myron  L.  Fuller. 

Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  Fuller. 

Use  of  fluorescein  In  the  study  of  underground  waters,  by  R.  B.  Dole. 

Problems  of  water  contamination,  by  Isaiah  Bowman. 

Instances  of  Improvement  of  water  in  wells,  by  Myion  L.  Fuller. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

*163.  Bibliographic  review  and  index  of  imderground-water  literattire  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 

1906.  130  pp.    15c. 
Scope  indicated  by  title. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation;  treatment  of  slop;  sources,  character,  and  eflects  of  effluents  oa 
streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of  disposal 
of  wastes  without  poUutlon. 

"180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp., 
2  pla.    20c. 
Soap*  indicated  by  title. 
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a  of  Boston  sewage,  by  O.-E.  A.  Winalow  and 

25c. 
arlfloatlOD,  and  tnatmant  of  Mwijas  uid  tandcncln  in 
I,  Otrauny,  and  the  United  States:  deaeribes  chaiactn 
if  suspended  matter,  treatment  in  septic  tanks,  and  puri- 
1  and  ooaiw  material;  gives  blbllograpby. 

rastes,  a  report  baaed  on  investigations  made 
Stabler.     1906.     36  pp.,  1  pi. 

TOO  wastaa  at  Shelby,  Ohio,  and  nsultlnc  Utifftlon;  dls- 
rage  purlflcatlan  praoeaaes,  ncorery  ofooppatas  bom  acid- 
imoval  of  piokllng  Uquor. 

ring  the  frozen  season,  by  H.  K.  Barrows  and 
1  pi.    16c. 


tion  by  strawboard  waste,  by  E.  B.  Phelps. 

ard,  present  and  propoaad  methods  of  dlspoaal  of  waste 
wipltatlon  and  sedimentation,  and  field  studies  of  amount 
terlal  and  finished  product,  and  mechanical  filtration. 

ippi  rivers  by  Chicago  sewage  (a  digest  of  the 
if  the  State  of  Missouri  r.  the  State  of  Illinois 
?hicago),  by  M.  O.  Leighton.    1907.    369  pp., 

of  title. 

and  formulas  (revision  of  paper  No.  150),  by 
.,  38  pla.    35c. 

ihite-pulp  waste,  a  study  of  possible  remedies, 

pp.,  1  pi.    10c. 

pulp,  the  waste  liquors,  and  the  experimental  work  lead- 
eventing  stream  pollution. 

sewage  filter  efl9uents,  with  a  chapter  on  the 
sewage  effluents,  by  E.  B.  Phelps.     1909.    91 


^ 
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ater  resources.  1909.  96  pp.,  2  pis.  15c. 
oe  scope  Is  Indicated  by  their  titles:  Distribution  of  ralnbdl 
.  Leighton;  Developed  water  powers,  compiled  under  the 
isslon  by  it.  O.  Leighton;  Undeveloped  water  powers,  by 
I.  Newell;  Underground  waters,  by  W.  C.  Uendenhall; 
nan  Stabler:  Control  of  catchment  areas,  by  H.  N.  Parker. 

and  other  factory  wastes,  by  Herman  Stabler 
.p.    10c. 

sooorlng,  bleaching  and  dyalng  ootton  yarn,  bleariiing 
of  oleomargarine,  fertiliser,  and  glue. 

.  the  United  States,  Part  I,  Analyses  of  waters 
iridian,  by  R.  B.  Dole.  1909.  123  pp.  10c. 
lethods  of  examination,  pnpantlon  of  ioliittoDS,  aoentaey 
tmiiMultt. 
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238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  Ren4 
Tavemier  and  M.  O.  Leighton.    1910.    161  pp.    15c. 

Discusses  hydraulic  power  and  Irrigation,  French,  Italian,  and  Swiss  leglslstlon  relative  (o 
the  development  o(  water  powers,  and  laws  proposed  in  the  French  Parliament;  reviews  work 
olboreaa  ofhydrauUcs  and  agricultural  improvements  of  the  French  department  of  agriculture, 
and  gives  r^sum^  of  Federal  and  State  watei^power  legislation  In  the  United  States 

"255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.     1910.    58  pp.,  17  pU.     15c. 

Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  different 
materials;  springs  and  their  protection;  open  or  dug  and  deep  wells,  their  location,  yield, 
relative  cost,  protection,  and  safety;  advantages  and  disadvantages  of  cisterns  and  comblBatlon 
wells  and  cisterns. 

*257.  Well-drilling  methods,  by  Isaiah  Bowman.     1911.     139  pp.,  4  pis.     15c. 

Discusses  amount,  distribution,  and  disposal  of  rainfall;  water-beorlDg  rocks;  amount  of 
groundwater;  artesian  conditions;  oil  and  gas  bearing  formations;  gives  history  o(  well  drilling 
in  Asia,  Europe,  and  the  United  States;  describes  in  detail  the  various  methods  and  the  machin- 
ery used;  discusses  loss  of  tools  and  geologic  diniculties,  contamination  of  well  waters  and 
methods  of  prevention,  tests  of  capacity  and  measurement  of  depth,  and  costs  of  sinking  wrils. 

*258.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Matson, 
Samuel  Sanford,  and  11.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 
Contains  the  following  papers  (scope  Indicated  by  titles)  of  general  interest: 
Drainage  by  wells,  by  M.  L.  Fuller. 
Freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 
Pollution  of  underground  waters  in  limestone,  by  O.  C.  Matson. 
Protection  of  shallow  wells  In  sandy  deposits,  by  U.  L.  Fuller. 
Magnetic  wells,  by  U.  L.  Fuller. 

•315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnaon.    1913.    84  pp.,  8 
pis.    10c. 

Discusses  ground,  lake,  and  river  waters  as  public  supplies,  development  of  waterworks 
systems  In  the  United  States,  water  consumption,  and  typhoid  fever;  describes  methods  of 
filtration  and  steriliiation  of  water  and  municipal  water  softening. 

334.  The  Ohio  Valley  flood  of  March-April,  1913  (including  comparisons  with  some 
earlier  floods),  by  A.  H.Horton  and  H.J.  Jackson.  1913.   96  pp.,  22  pis.   20c. 

Although  relating  specifically  to  floods  In  the  Ohio  Valley,  this  report  discusses  also  the 
causes  of  floods  and  the  prevention  of  damage  by  floods. 

337.  The  effecta  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    77  pp.,  7 
pis.    15c. 

Discusses  methods  of  measuring  the  winter  flow  of  streams. 

•345.  ContiibutionB  to  the  hydrology  of  the  United  States,  1914;  N.  C.  Grover,  chief 
hydraulic  engineer.     1915.    225  pp.,  17  pie.    30c.    Contains: 

(«)  A  method  of  determining  the  dally  discharge  of  rivers  of  variable  slope,  by  M.  R.  Hall,- 
W.  E.  HaU,  and  C.  H.  Pletce,  pp.  5S-65. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulatedbyF.  W.Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  In  various  parts  of  the 
United  States,  including  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  hot  springs 
In  Montana,  brines  from  Death  Valley,  water  from  the  Oulf  of  Mexico,  and  mine  waters  from 
Tennessee,  Michigan,  Missouri  and  Oklahoma,  Montana,  Colorado  and  Utah,  Nevada  and 
Arixona,  and  California. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.     1915.     64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  constructing  gage  weUa 
shelters,  and  structures  for  making  discharge  measurements  and  artinclal  controls. 
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)gy  of  the  United  SUtea.  1915;  N.  C.  Grover,  thief 

>.      181  pp.,  9  pis.    15c.    Contains: 

»KlnX  to  the  sdenoe  of  bydraullci,  by  C.  H.  Plem  and  R.  W. 

[ver  discharge  for  a  changing  stage,  by  B.  E.  Jones,  pp.  117-130. 
Ti9e  of  automatic  gages  In  obtaining  records  of  stream  flow,  by 

the  conference  of  engineen  of  the  water-resourcea  branch  In 

It^y  of  the  United  Sutee,  1916;  N.  C.  Grover,  chief 
pp.,  7  pis.     Contains: 

water-power  resources,  by  G.  O.  Smith,  pp.  1-8. 

^ladcn  streams,  by  It.  C.  Pierce,  pp.  39-51. 

'  data,  by  N.  C.  Grover  and  J.  C.  IToyt,  pp.  S3-MI. 

yr  of  water  witching,  with  a  bibliography,  by  Arthur 

10c. 
merely  to  furnish  a  reply  to  the  ntimerous  Inquiries  that  ore  coo- 
nil  parts  of  the  country  "  as  to  the  efficacy  of  the  divining  rod  for 

ology  of  the  United  States,  1917,  N.  C.  Grover,  chief 

i:8.     Contains: 

a'  les  and  convenient  equivalents,  pp.  71-fM.    1917. 

AHHtXAI.  BEPOBTS. 

lited  SUtes  Geological  Survey,  1883-84,  J.  W.  Powell, 

v-i,  469  pp.,  58  pla.    $2.25.    Contains: 

ying  conditions  of  artesian  welis,  by  T.  C.  Chamberlin,  pp.  125-173, 

title. 

Jnited  States  Geological  Survey,  1890-91,  J.  W.  Powell, 
trts.    Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pis.    $2. 

I.  M.  Wilson,  pp.  3(3^561,  pU.  107  to  14C.   See  Watcr^upply  Paper  S7. 

the  United  States  Geological  Survey,  1891-92,  J.  W. 
92.  (Pts.  II  and  III,  1893.)  3  parts.  "Pt.  Ill,  Irriga- 
lis.    $1.85.    Contains: 

kgineerioe,  by  11.  M.  WOson,  pp.  101-349,  pLi.  Ill  to  I4r..  Discusses 
I  irrigation,  alkaline  drainncc,  silt,  and  sedimentation;  gives  brief 
cribcs  perennial  canals  in  Idaho,  California,  W'yombig,  and  Arltona; 
t  reservoirs  of  the  Calilomia  and  other  projects,  subsurlaoo  sources  of 
DbrigatloD. 

)f  the  United  States  Geological  Survey,  1892-93,  J.  W. 
893.  (Pt.  II,  1894.)  2  parts.  ♦Pt.  II,  Accompanying 
73  pis.    $2.10.    Contains: 

ot  eastern  United  States,  by  W  J  McGee,  pp.  1-47.  Hiscuiiscs  cistern 
d  ground  waters,  including  mineral  springs  and  artesian  wells, 
ersotthe  United  8tat«s,  by  A.  C.  I'ealp,  pp.  49-S8,  pis.  3  and  1.  Els- 
w  ol  mineral  springs,  the  source  of  mineraliuitlon,  thermal  springs,  the 
id  amlysisot  spring  waters,  geographic  distribution,  and  the  utilization 
I  a  Ust  ol  Ameilcan  mineral-spring  resorts:  contains  also  some  anal,v9et. 
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Nineteenth  Annual  Report  of'  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7  vola. 
and  separate  case  for  maps  with  Pt.  V .  *Pt.  II,  Papers  chiefly  of  a  theoretic 
nature,  v,  958  pp.,  172  pis.    $2.65.    Contains: 

•Principles  and  oondlUons  ol  tbe  movements  ot  gnnnd  water,  by  F.  H.  King,  jj).  W-2M,  pis. 
6  to  16.  Discusses  the  amount  ol  waters  stored  In  sandstone,  In  soil,  and  In  other  rods,  and  the 
depth  to  which  ground  water  penetrates;  grarltatlonal,  thermal,  and  capillary  movements  of 
ground  waters,  and  the  configiuatlon  o(  tbe  ground-water  surlace;  gives  the  results  o(  experi- 
mental Investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medltun,  and  through 
sand,  sandstones,  and  silts;  discusses  results  obtained  by  other  Investigators,  and  summarizes 
results  of  observations;  discusses  also  rate  of  flow  ot  water  thixnigh  sand  and  rock,  the  growth  of 
Tivers,  rate  of  filtration  through  soQ,  interference  of  wells,  etc. 

•Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  S.  SUohter,  pp.  295-384,  pi. 
17.    Scope  indicated  by  title. 

PBOFXSSIOHAL  PAPZB8. 

*72.  Denudation  and  erosion  in  the  southern  Appalachian  region  and  the  Mononga- 
hela  basin,  by  L.  C.  Glenn.     1911.     137  pp.,  21  pis.    35c. 

r)escribes  the  topography,  geology,  drainage,  forests,  climate,  and  population,  and  transporta- 
tion faculties  of  the  region,  the  relation  of  agrlcultive,  lumbering,  mining,  and  power  develop- 
ment to  erosion  and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives  details 
of  conditions  hi  ITolston,  Nollchncky,  French  Broad,  Little  Teimessee,  and  Iliwassee  River 
basins,  along  Tennessee  River  proper,  and  in  the  basins  of  the  Coosa-Alabama  system,  Cbatta- 
hoochee.  Savannah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Uonongahela  rivers. 

86.  The  transportation  of  d6bris  by  running  water,  by  G.  K.  Gilbert,  based  on  experi- 
ments made  with  the  aasiatance  of  E.  C.  Murphy.    1914.    263  pp.,  3  pis.    70c. 

The  results  of  an  investigation  wbich  was  carried  on  In  a  specially  equipped  laboratory  at 
Berkeley,  Cal.,  and  was  undertaken  for  the  purpose  of  learning  "  the  laws  which  control  the  move- 
ment of  bed  load  and  especially  to  determine  how  tbe  quantity  of  load  is  related  to  the  stream 
slope  and  dischaigo  and  to  the  degree  of  comminution  of  the  debris." 

105.  Hydraulic-mining  debris  in  the  Sierra  Nevada,  by  G.  K.  Gilbert.  154  pp.,  34 
pis.    1917.    50c. 

Presents  the  results  of  an  in\-estigation  undertaken  by  the  United  States  Ocological  Stu'\-ey  in 
response  to  a  memorial  from  the  California  Uiners'  Association  asking  that  a  particular  study  be 
made  ol  portions  of  the  Sacramento  and  San  Joaquin  valleys  affected  by  detritus  from  torrential 
streams.  The  report  deals  largely  with  geologic  and  physiographic  asjxxits  of  the  subject,  traces 
tbe  ph}-slcal  elTocts,  past  and  future,  of  the  hydraulic  mining  of  earlier  decades,  the  similar  elTects 
wbich  certain  other  industries  Induce  through  stimulation  of  the  erosion  of  the  soil,  aqd  the  Infl  i>- 
encc  of  the  restriction  of  the  area  ot  inundation  by  the  construction  of  levees.  Suggests  coopera- 
tion by  several  interests  for  the  control  of  the  streams  now  carrying  heavy  loads  of  debris. 

BTTIXETHrS. 

*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 

Deflnes  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  far  as 
available. 

•319.  Summary  of  the  controlling  factors  of  artesian  flows,  by  Myron  L.  Fuller. 
1908.    44  pp.,  7  pis.     10c. 

Describes  imderground  reservoirs,  the  sources  of  ground  waters,  the  confining  agents,  the 
primary  and  modifying  factors  of  artesian  circulation,  the  essential  and  modifying  factors  of 
artesian  flow,  and  typical  artesian  systems. 

•479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.  1911. 
31  pp.    5c. 

I  -  Iscusses  tbe  expression  of  chemical  analyses,  the  chemical  character  of  water  and  the  pmper- 
tles  of  natural  waters;  gives  a  classification  of  waters  based  on  property  values  and  reactlnc 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from  the 
results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formations,  silica  in 
river  water,  and  the  character  of  the  water  ot  the  Mississippi  and  the  Great  Lakes  and  St.  Law- 
rence River  as  Indicated  by  chemical  analyses. 
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Birch  Creek  (tributary  to  Portneuf 

River),  Idaho xiv 

Bird's  Neet  ditch,  Nev xv 

Bitterroot  River,  Little,  Mont ix,  x 

Bitterroot  River,  Mont ix 

Bitterroot  River,  East  Fork,  Mont.  ix 

Bitterroot  River,  West  Fork,  Mont.  ix 

Blackfoot-Marah  reservoir,  Idaho. .  xiv 

Blackfoot  River,  Idaho xiv 

Blackfoot  River,  Big,  Mont ix 

Blackfoot  River,  Little,  Idaho xiv 

Blackfoot  River,  Little,  Mont ix 

Blodgett  Creek,  Mont x 

Boar's   Nest  ditches,    East    and 

West,  Nev xv 

Boise  River,  Idaho xvi 

Boise  River,  South  Fork,  Idaho...  xvi 

Breitenbush  Creek,  Oreg xxii 

Brownell  ditch,  Oreg Xix 

Bruneau  River,  Idaho,  Nev xv,  xvi 

Bruneau  River,  East  Fork,  Idaho.  xvi 

Buckaroo  ditch,  Idaho xvr 

Buffalo  River,  Wyo xiir 

Bull  Run  River,  Oreg xxii 

Bully  Creek,  Oreg xvii 

Bumping  Lake,  Wash xn 

Bumping  River,  Wash xn 

Burnt  River,  Or^ xvii 

Burnt  River,  Middle  Fork,  Oreg. .  xvn 

Burnt  River,  North  Fork,  Oreg . . .  xvn 

Burnt  River,  South  Fork,  Oreg. . .  xvn 

Butte  Creek,  Little,  Oreg xxni 

Butte  Creek,  Little,  North  Fork, 

Oreg xxni 

Butte  Creek,  Little,  South  Fork, 

Oreg xxm 

Butto  Creek,  South  Fork,  Oreg xxin 

Cable  Creek,  Oreg xix 

Cabin  Creek,  Wash xn 

Calapooya  Creek,  Oreg xxiv 

Callahan  Creek,  Mont ix 

Camas  Creek  (tributary  to  Big  Lost 

River),  Idaho xiv 

Camas   Creek    (tributary   to   Big 

Wood  River),  Idaho xv 

Camas  Creek,  Little,  Idaho xvi 

xLin 
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INDEX  OF   STREAMS. 


Page. 

Camas  Creek,  Oreg xix 

Cameron  ditch,  Oreg xxiv 

Camp  Creek,  Oreg xvu 

Canyon  Creek,  Oreg xxi 

Canyon  Creek,  Wash viii 

Canyon  Creek,  Little,  Idaho xv 

Carbon  River,  Wash vii 

Cascade  canal.  Wash xii 

Cascade  River,  Wash vni 

Cassia  Creek,  Idaho xrv 

Castle  Creek,  Idaho xvi 

Catherine  Creek,  Oreg xvra 

Cedar  Creek  (tributary  to  Big  Ixjst 

River),  Idaho xiv 

Cedar  Creek  (tributary  to  Salmon 

Falls  Creek),  Idaho xv 

Cedar  River,  Wash vin 

Central  Oregon  canal,  Oreg xx 

Charles  Lisle  ditch,  Oreg xix 

Chehalis  River,  Wash vn 

Chelan  Lake,  Wash _  xi 

Chelan  River,  Wash xi 

Cherry  Creek,  Idaho xvi 

Chewack  Creek,  Wash xi 

Chi waukum  Creek,  Wash xi 

Chiwawa  Creek,  Wash xi 

Cispus  River,  Wash xxui 

Clackamas  River,  Oreg xxm 

Clackamas  River,  Oak  Grove  Fork, 

Or^ xxm 

Clark  Fork,  Idaho,  Mont.,  Wash...  ix 
Clear    Creek    (tributary    to    Raft 

River),  Idaho xnr 

Clear   Creek    (tributary   to   Sauk 

River),  Wash vm 

Clear  Fork,  Sandy  River,  Oreg. . .  xxn 

Clear  Fork,  Wash xxm 

Gearwater  River,  Idaho xvni,  xnc 

Clearwater    River,    South    Fork, 

Idaho XIX 

Cle  Elum  Lake,  Wash xu 

Cle  Elum  River,  Wash xn 

Cle  Elum  River,  North  Fork,  Wash .  xn 

Coal  Creek,  Wash xxm 

Coast  Fork  of  Willamette  River, 

Or^ xxn 

Coeur  d'Alene  Lake,  Idaho x 

Cceur  d'Alene  River,  Idaho x 

Coeur  d'Alene  River,  Little  North 

Fork,  Idaho x 

Coeur  d'Alene  River,  North  Fork, 

Idaho X 

Cold  Springs  Creek,  Idaho xv 
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Coltmibia  River,  Oreg.,  Wash ix 

Columbia  Southern  canal,  Oreg xx 

Company  ditch,  Oreg xvin 

Congdon  canal,  Wash xii 

Cottonwood  Creek,  Idaho xvi 

Cottonwood  Creek,  Big,  Idaho xv 

Cow  Creek   (tributary  to  Jordan 

Creek),  Oreg xvr 

Cow  Creek  (tributary  to  TJmpqua 

River),  Oreg xxiv 

Cow  Creek   (tributary  to  Willow 

Creek),  Oreg xvir 

Cow  Creek  (tributary  to  Palouse 

River),  Wash xix 

Cowlitz  River,  Wash xxni 

Crab  Creek,  Wash xi 

Crane  Creek,  Idaho xvii 

Crane  ditch,  Lisle  and,  Or^ xix 

Crescent  Creek,  Oreg xx 

Crooked  River,  Oreg xx 

Crow  Creek,  Mont x 

Daly  Creek,  Oreg xviii 

Dayville  ditch,  Oreg xix 

Deadwood  Creek,  Idaho xvi 

Deschutes  River,  Oreg xx 

Deschutes  River,  East  Fork,  Oreg.  xx 

Devil  Creek,  Idaho xv 

Dose wallips  River,  Wash vu 

Dry  Creek  (tributary  to  Big  Wood 

River),  Idaho xv 

Dry   Creek    (tributary   to    Snake 

River),  Idaho xv 

Dry  Creek  (tributary  to  Mission 

Creek),  Mont x 

Duckabush  River,  Waah vn 

Dungeness  River,  Wash vn 

Eagle  Creek,  Oreg xvm 

Eagle  Creek,  West  Fork,  Or^ xvm 

East  Boar's  Nest  ditch,  Nev xv 

East  Finley  Creek,  Mont x 

East  Fork.  <See  name  of  main  stream. 
E^t  Fork  Irrigation  District  canal, 

Or^ XXI 

Eightmile  Creek,  Idaho xvm 

EUensburg  Water  Co.'s  canal,  Wash.  m 

Elliot  ditch,  Oreg xx 

Elwha  River,  Wash vn 

Entiat  River,  Wash xi 

Eugene  power  canal,  Oreg xxn 

Evans  Creek,  Oreg xxiv 

Fall  Creek,  Oreg xxii 

Fall  River,  Idalio xiv 

Fall  River,  Oreg xx 
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Icicle  Creek,  Waah xi 

Idaho  canal,  Idaho xiv 

Indian  ditch,  Mont x 

Island  ditch,  Nev xv 

Jack  Creek,  Nev xvi 

Jack  Creek,  Or^ xxi 

Jackson  Lake,  Wyo xni 

Jakes  Creek,  Nev xv 

"J.  H."ditch,  Oreg xvn 

Jocko  River,  Mont x 

Jocko  River,  Middle  Fork,  Mont. .  x 

Jocko  River,  North  Fork,  Mont x 

Jocko  River,  South  Fork,  Mont x 

John  Day  River,  Oreg xix 

John  Day  River,  South  Fork ,  Oreg .  xix 
Johnson  Creek  (tributary  to  Cow- 
litz River),  Wash xxiu 

Johnson  Creek  (tributary  to  Okano- 
gan River),  Wash xi 

Jordan  Creek,  Oreg xvi 

Kachcss  Lake,  Wash xir 

Kachcss  River,  Wash xn 

Kalama  River,  Wash xxin 

Kalawa  River,  Wash vii 

Keechelus  Lake,  Wash xi 

Kennewick  canal.  Wash xin 

Kettle  River,  Wash x 

King  Hill  Creek,  Idaho xv 

Kiona  canal.  Wash xiii 

Kittitas  canal.  West,  Wash xti 

Klickitat  River,  Wash xxi 

Klickitat  River,  Little,  Wash xxi 

Klickitat  River,  West  Fork,  Wash,  xxi 

Knife  Creek,  Big,  Mont x 

Kootenai  River,  Idaho-Mont ix 

Lake.  See  significant  names. 
Lake  Creek  (tributary  to  Salmon 

River),  Idaho xvui 

Lake  Creek  (tributary  to  MetoUus 

River),  Oreg xxi 

Lake  Creek  (tributary  to  Cowlitz 

River),  Wash xxin 

Lake  Fork  of  Payette  River,  Idaho,  xvn 

Lake  McDonald  outlet,  Mont ix 

Lake  Milner,  Idaho xin 

Latah  Creek,  Wash xt 

Latah  Creek,  North  Fork,  Wash. . .  xi 

Latourell  Creek,  Oreg xxi 

Lee-Polly  ditch,  Oreg xvn 

Lewis  Creek,  Oreg xx 

Lewis  River,  Wash xxiu 

Lisle  &  Crane  ditch,  Oreg xix 

Lisle  ditch,  Charles,  Oreg xix 


r> 


Digitized  by 


Google 


XLVI 


INDEX   OF   STREAMS. 


Page. 

Little  Applegat©  River,  Oreg xxrv 

Little  Applegate  River,  East  Fork, 

Oreg xMV 

Little  Applegate  River,  Weet  Fork, 

Oreg XXIV 

Little  Bitterroot  River,  Moat ix 

Little  Blackfoot  River  and  ditch, 

Mont IX 

Little  Blackfoot  River,  Idaho xiv 

Little  Butte  Creek,  Oreg xxni 

Little  Butte  Creek,   North  Fork, 

Oreg xxra 

Little  Butte  Creek,  South  Fork, 

Oreg xxni 

Little  Camaa  Creek,  Idaho xvi 

Little  Canyon  Creek,  Idaho x v 

Little  Creek,  Oreg xvin 

Little  Klickitat  River,  Wash xxi 

Little  Lost  River,  Idaho xiv 

Little  North  Fork  of  Ooeurd'Alene 

River,   Idaho x 

Little  Sandy  flume,  Oreg xxii 

Little  Sandy  River,  Oreg xxii 

Little  Spokane  River,  Wanh xi 

Little  White  Salmon  River,  Wash.  xxi 

Little  Wood  River,  Idaho xv 

Ix)chsa  River,  Idaho xnc 

Lolo  Creek  (tributary  to  Clearwater 

River),  Idaho xix 

Lolo  Creek  (tributary  to  Bitterroot 

River),  Mont ix 

Lcet  Creek,  Idaho xvn 

Loet  Creek,  Or^ xxn 

Loetine  River,  Oreg xvm 

Loet  River,  Big,  Idaho xiv 

Lost  River,  Little,  Idaho xiv 

Louse  Creek,  Idaho xvi 

Lower  Vineyard  ditch.  Nev xv 

Lower  Yakima  canal,  Wash xm 

Luckiamute  Riv«,  Oreg ixu 

Luse  canal,  Or^ xxiv 

Malheur  Fanners' canal,  Oreg xvn 

Malheur  River,  Oreg xvi 

Malheui  River,  North  Fork,  Oreg. .  xvi 

Malheur  River,  South  Fork,  Oreg.  xvi 

Manastash  Creek,  Wash xii 

Mann  Creek,  Idaho xvii 

Marble  Creek,  Oreg xvn 

Marion   Fork  of  Santiam   River, 

Oreg xxn 

Marsh  Creek,  Big,  Oreg xx 

Marys  Creek,  Idaho,  Nev xvi 

Maxwell  ditch,  Oreg xix 


Maxwell    Land   &   Irrigation   Co. 

ditch,  Oreg xix 

McAllister's      ditch,      Oreg.    See 

Squaw  Creek xx 

McDonald  Lake  outlet,  Mont ix 

McKay  Creek  (tributary  to  Crooked 

River),  Oreg xx 

McKay  Creek  (tributary  to  Uma- 
tilla River),  Oreg xix 

McKenzie  River,  Oreg xxn 

McLaughlin  ditch,  Oreg xvn 

McMuIlen  Creek,  Idaho xv 

Meadow  Creek,  Idaho xiv 

Methow  River,  Wash xi 

MetoliuB  River,  Or^ xx,  xxi 

Middle  Fork.    See  name  of  main 
stream. 

Middle  Santiam  River,  Oreg xxu 

Mill    Creek    (tributary    to     De- 
schutes River),    Oreg XXI 

Mill  Creek  (tributary  to  Goodrich 

Creek),  Oreg xvn 

Mill  Creek  (tributary  to  Grande 

Ronde),  Or% xvm 

Mill   Creek   (tributary  to   Rogue 

River),  Oreg xxm 

MiU  Creek  (tributary  to  Umpqua 

River),  Oreg xxiv 

Mill  Creek,  Wash xix 

Miller  Creek,  Idaho xvn 

Miller  Creek,  Wash vin 

Miller  Creek,  West  Fork,  Wash. . . .  viii 

Minam  River,  Oreg xvni 

Milner  Lake,  Idaho xm 

Minidoka  canals.  North  and  South 

Sides,  Idaho xiv 

Mission  Creek,  Mont x 

Molalla  River,  Oreg xxm 

Monroe  Creek,  Idaho xvir 

Moore  Creek,  Idaho xvi 

Moses  Lake,  Wash xi 

Moyie  River,  Idaho ix 

Moxee  Co.'s  canal.  Wash xii 

Mud  Creek,  Mont x 

Muddy  River,  Wash xxm 

Muddy  Bivet,  Big,  Wash xxi 

Nachea     Avenue     Union    canal, 

Waah XII 

Naches  Canal  Co.'s  canal.  Wash  . .  xii 

Naches-Cowiche  canal.  Wash xn 

Naches  River,  Wash xu 

Nason  Creek,  Wash xi 

Nehalem  River,  Oreg xxiv 
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Pole  Creek,  Oreg 

Portneuf  River,  Idaho 

Poet  Creek,  Mont 

Powder  River,  Oreg 

Powder  River,  North,  Oreg 

Prieet  River,  Idaho 

Prineville  taib^ce,  Oreg 

Proepect  Creek,  Mont 

Puyallup  River,  Wash 

Puzzle  Creek,  Oreg 

Puzzle  Creek,  North  Fork,  Oreg.. . 
Puzzle  Creek,  South  Fork,  Oreg... 

Quinault  River,  Wash 

Racetrack  Creek,  Mont 

Baft  River,  Idaho 

Kailroad  Creek,  Wash 

Rattlesnake  Creek,  Mont 

Reservation  canal,  New,  Wash 

Reeervation  canal,  Old,  Wash 

Reservation  drain.  Wash 

Revais  Creek,  Mont. 

Robinson  Creek,  Idaho 

Rock  Creek  (tributary  to  Snake 
River),  Idaho 

Rock  Creek   (tributary   to  Clark 
Fork),  Mont 

Rock  Creek  (tributary  to  John  Day 
River),  Oreg 

Rock  Creek  (tributary  to  Columbia 
River),  Wash 

Rock  Creek  (tributary  to  Palouse 
River),  Wash 

Rockyford  Creek,  Wash 

Rogue  River,  Oreg 

Rogue  River  Valley  canal,  Oreg... 

Row  River,  Oreg 

Sage  Creek,  Idaho 

St.  Joe  River,  Idaho 

St.  Maries  River,  Idaho 

St.  Regis  River,  Mont 

Salmon  Creek  (tributary  to  Pino 
Creek),  Oreg 

Salmon  Creek  (tributary  to  Wil- 
lamette River),  Oreg 

Salmon  Creek,  Wash 

Salmon  Falls  Creek,  Idaho,  Nev. . 

Sahnon  River,  Little  White,  Wash. 

Salmon  River  (tributary  to  Snake 
River),  Idaho 

Salmon  River,  North  Fork,  Idaho. 

Salmon  River  (tributary  to  Sandy 
River),  Oreg 
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Salmon  Kiver,  White,  Wash xxi 

Salt  Creek,  Oreg xxn 

Sand  HoUow  ditch,  Oreg xvn 

Sandy  flume,  Little,  Oreg xxii 

Sandy  River,  Oreg xxi,  xxii 

Sandy  River,  Clear  Fork,  Oreg xxn 

Sandy  River,  Little,  Oreg xxn 

San  Jacinto  ditch,  Nev xv 

Sanpoil  River,  Wash xi 

Santiam  River,  Oreg xxn 

Santiam  River,  Marion  Fork,  Oreg.  xxn 

Santiam  River,  Middle,  Oreg xxn 

Santiam  River,  North,  Oreg xxn 

Santiam  River,  South,  Oreg xxn 

Satua,  Creek,  Wash xin 

Sauk  River,  Wash vni 

Sawmill  Creek,  Oreg xvn 

Schanno  canal.  Wash xn 

Selah-Moxiee  canal,  Wash xn 

Selah  Valley  canal.  Wash xn 

Selway  River,  Idaho xvm 

Settlers  Slough,  Old,  Oreg xvn 

Shafer  Creek,  Idaho xvn 

Sharp  ditch,  Idaho xiv 

Sheep  Creek,  Idaho xvi 

Shitike  Creek,  Oreg xxi 

Shoshone  Creek,  Nev xv 

SUetz  River,  Oreg xxrv 

Silver  Lake  ditch,  Oreg xvm 

Simcoe  Creek,  Wash xni 

Similkameen  River,  Wash xi 

SinlafaeMn  Creek,  Wash... xi 

Skagit  River,  Wash vm 

Skokomish    River,    North    Fork, 

Wash VH 

Skykomish  River,  Wash vm 

Skykomish    River,    North    Fork, 

Wash vm 

Skykomish    River,    South    Fork, 

Wash vni 

Slate  Creek,  Oreg xxiv 

Slusher  &  Gould  ditch,  Oreg xix 

Snake  River,  Idaho,  Wash,  Wyo .  xni 

Snoqualmie  River,  Wash vm 

Snoqualmie  River,  Middle  Fork, 

Wash vm 

Snoqualmie    River,    North   Fork, 

Wash vm 

Snoqualmie    River,    South   Fork, 

Wash vm 

Soled uck  River,  Wash vn 

Sommercamp  Creek,  Idaho xvn 
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South  Fork.     See  name  of  main 

stream. 

South  Santiam  River,  Oreg xxii 

South  Side  Minidoka  canal,  Idaho  xiv 

South  Side  Twin  Falls  canal,  Idaho  xv 

South  Umpqua  River,  Oreg xxi  r 

Spicer  ditch,  Oreg xxiv 

Spokane  River,  Idaho,  Wash x 

Spokane  River,  Little,  Wash xi 

Spokane    Valley    Land  &   Water 

Co.'s  canal,  Wash x 

Spring  Creek,  Idaho xvr 

Squaw    Creek    and    McAllister's 

ditch,  Oreg x  x 

Squaw  Creek,  Wash xix 

Stehekin  River,  Wash xr 

Stetattle  Creek,  Wash viir 

Still  Creek,  Oreg xxn 

Stilaguamish  River,  South  Fork, 

Wash vni 

Stillwater  River,  Mont ix 

Stranger  Creek,  Wash x 

Streeter  ditch,  Idaho xiv 

Sucker  Creek,  Idaho xvi 

Sullivan  Creek,  Wash x 

Sullivan  Lake,  Wash x 

Sunnyside  canal,  Wash xiii 

Swalley  canal,  Oreg xx 

Swan  River,  Mont rx 

Swauk  Creek,  Wash xii 

Swift  Creek,  Wash xxiii 

Tableland  ditch,  Oreg xx 

Taneum  Creek,  Wash xn 

Teanaway  River,  Wash xn 

Teton  River,  Idaho xiv 

Thompson  Creek,  Oreg xxi  v 

Thompson  River,  Mont x 

Thousand  Springs  Creek-,  Idaho. . .  xiv 

Three  Creek,  Idaho xvi 

Tieton  canal.  Wash xn 

Tieton  River,  Wash xn 

Tieton  River,  North  Fork,  Wash. .  xn 

Timber  Creek,  Idaho xvm 

Timber  Creek,  West  Fork,  Idaho. .  xvm 

Tokul  Creek,  Wash vm 

Topons  Creek,  Idaho xiv 

Toppenish  Creek,  Wash xin 

Toutle  River,  Wash xxiir 

Trapper  Creek,  Idaho xiv 

Trout  Creek,  Nev xv 

Trout  Creek,  Oreg xxi 

Trout  Creek,  Wash xxi 
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White  River  (tributary  to  Puget 

Sound),  Wash vii-viii 

White  River  (tributary  to  Wenat- 

chee  River),  Wash xi 

White  River  flume.  Wash vm 

White  Sahnon  River,  Wash xxi 

White  Sabnon  River,  Little,  Wash .  xxi 
Whitewater    Creek    (tributary    to 

Santiam  River),  Oreg xxii 

Whitewater    River    (tributary   to 

Metolius  River),  Oreg xxi 

Willamette  River,  Oreg xxii 

Willamette    River,    Coast    Fork, 

Oreg XXII 

Willamette  River,   Middle   Fork, 

Oreg XXII 

Willamette  River,  North  Fork  of 

Middle  Fork,  Oreg xxii 

Willow  Creek  (tributary  to  Snake 

River),  Idaho xiv 

Willow  Creek  (tributary  to  Salmon 

Falls  Creek),  Nev xv 

Willow  Creek  (tributary  to  Colum- 
bia River),  Oreg xix 

Willow  Creek  (tributary  to  Mal- 
heur River),  Or^ XVII 

Willow  Creek  (tributary  to  Powder 

River),  Oreg xvm 

Wilson  &  Co.'s  ditch,  Oreg.  .• xix 

Wilson  Creek,  Wash xii 

Wilson  ditch,  Oreg xvi 

Wilson  River,  Oreg xxiv 

Wilson  River,  North  Fork,  Oreg...  xxiv 

Wimer  canal,  Oreg xx 

Wolf  Creek,  Oreg xvm 

Wood  River,  Big,  Idaho xv 

Wood  River,  Little,  Idaho xv 

Wood  Slough,  Big,  Idaho xv 

Yaak  River,  Mont ix 

Yakima  canal,  Lower,  Wash xiii 

Yakima  mill  waste,  Wash xii 

Yakima  power  canal,  Wash xn 

Yakima  power  waste,  Wash xii 

Yakima  River,  Wash xi,  xn 

Yakima  Valley  canal,  Wash. 

Yamhill  River,  Oreg xxii 

Yamhill  River,  South  Fork,  Oreg . .  xxu 
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E  and  H.  J.  Dean. 


DUCTION. 

N  C.  Grovbr. 

■husetts  have  at  all  times  played  an 
and  commercial  development  of  the 
ent  and  growth  of  the  English  colo- 
incipal  lines  of  communication  and 
r  small  industrial  uses  m  the  grinding 
I,  in  the  carding  of  wool  and  in  the 

the  medium  for  transporting  logs 
rhus,  these  valuable  resources  were 

water-power  plants  contributed  to 
colonies  and  to  the  needs  and  welfare 
moved  from  the  world's  markets  of 
argely  dependent  on  local  products, 
material,  fuel,  and  clothing,  but  for 
in  their  farms  and  in  their  honies. 
ere  established  and  towns  grew  up 
water  powers. 

jowers  have  been  put  have  changed 
:,ions  and  the  needs  of  a  growing  and 
le  heavy  forests  have  disappeared 
naack  rivers  still  carry  logs  from  the 
ire  and  Vermont.  Flour  and  meal 
rely  large  local  plants  or  in  the  still 
ihe  need  for  the  small  neighborhood 
le  savrmiUs,  gristmills,  and  wool- 
id  by  the  machine  shop,  the  paper 
variety  of  manufacturing  plants  for 
become  noted.  The  small  industrial 
imonwealth  times  have  grown  to  be 
and  commercial  centers  of  to-day. 
I  scores  of  smaller  cities  still  depend 
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on  water  power  as  the  principal  soiu-ce  of  energy,  although  steam 
plants  have  been  constructed  to  supplement  the  power  obtained 
from  the  rivers.  The  new  conditions  have  also  brought  forth  new 
uses.  Water  is  needed  in  the  industries  that  have  been  developed, 
and  in  the  towns  and  cities  that  have  been  built. 

With  improvements  in  electric  transmission  of  power  it  is  no 
longer  necessary  to  use  the  power  at  the  place  of  its  generation.  The 
power  developed  on  Connecticut  River  near  Brattleboro,  Vt.,  and 
on  Deerfield  River  in  Massachusetts  and  Vermont  is  now  being 
'  utilized  to  supplement  the  steam  and  water  power  in  many  cities  and 
towns  of  the  Conmionwealth,  and  many  small  hydroelectric  plants 
supply  nearby  cities  and  towns  with  power.  The  development  of 
other  power  sites  in  Massachusetts  and  of  more  distant  sites  of  great 
capacity  in  Maine  and  New  Hampshire  for  transmission  to  the 
maniifacturing  cities  of  Massachusetts  has  been  proposed. 

Recent  years  have  seen  still  another  important  change  in  the  use 
of  power.  The  electric  light  and  the  electric  railroad  have  revo- 
lutionized the  lighting  of  the  home  and  transportation  in  the  cities 
and  towns.  Electric  heating  and  electric  cooking  in  the  home  are 
still  largely  in  the  future.  The  interest  of  the  people  in  the  power 
resources  of  the  State  and  community,  great  as  it  was  in  colonial 
times,  is  still  greater  and  more  intimate  to-day.  This  fact  is  recog- 
nized in  the  large  measxue  of  control  of  the  public  utilities  exercised 
by  the  Commonwealth  and  by  municipalities.  As  Director  Smith 
has  stated,'  "The  most  notable  sign  of  the  times  is  in  the  general 
acceptance  of  the  principle  of  public  control."  The  xise  of  rivers  as 
sources  of  public  water  supplies  for  cities  and  towns  and  the  necessity 
foi  conserving  the  supply  and  protecting  the  quality  in  order  that 
the  individual  may  have  at  all  times  sufficient  potable  water  bring 
forcefully  to  the  attention  still  another  phase  of  the  water  resoiurces 
that  is  of  immediate  interest  to  all  the  people. 

The  construction  of  a  water-supply  system  for  the  metropolitan 
district  including  Boston  and  the  near-by  cities  is  reckoned  among 
the  engineering  triumphs  of  modem  times.  The  protection  afforded 
to  the  municipal  water  supplies  by  the  Massachusetts  Board  of 
Health  has  served  as  a  model  for  other  States. 

The  various  uses  of  the  surface  waters  have  from  colonial  times 
been  considered  of  pubhc  benefit  and  therefore  of  interest  to  all  the 
people.  Many  uses  have  been  declared  to  be  public  uses  and  placed 
under  public  control,  in  accordance  with  the  tendency  of  the  present 
times.  In  January,  1916,  the  United  States  Supreme  Court  rendered 
a  decision  which  defined  "public  use"  in  the  following  words: 

<  Smith,  O.  O.,  The  people's  interest  in  water-power  resources:  V.  8.  Geol.  Survey  Water.Sappl7 
Faper  400,  p.  i,  ltl6. 


Digitized  by  VjOOQ  IC 


N  OP  WOKK.  7 

and  to  draw  from  them  energy,  labor  without 
I  that  it  can  be  spared,  ia  to  supply  what,  next 
gdl  our  achievements  and  all  our  welfare.  If 
I  at  a  loss  to  say  what  is.' 

herefore  increasing.  Uses  are  chang- 
uses  are  gradually  superseding  the 
conomic  law.  As  these  changes  take 
itity  of  water  in  the  streams  and  of 
aason  and  year  to  year  b  necessary, 
e  stream-flow  data  has  been  £aado, 
need  and  to  serve  as  a  handy  record 
asis  for  future  studies  of  this  valuable 
rt  includes  the  classic  records  collected 
ad  Lawrence,  on  the  Connecticut  at 
le  and  Sudbury  by  the  Metropolitan 
well  as  records  covering  shorter  peri- 
he  light  of  the  best  available  informa- 
j  and  possible,  and  they  are  presented 
isachusetts. 

BRATION. 

y  Federal  and  State  legislation,  the 
eological  Survey  and  the  governor  of 
setts  entered  into  a  cooperative  agroe- 
>n  of  the  water  resources  of  the  State, 
in  1911,  and  again  in  1912,  when  it 
3,000  should  bo  set  aside  for  this  pur- 
ooporating  parties  for  a  period  of  five 
ommonwealth  have  represented  Mas- 
rent  periods  of  cooperation.  Assist- 
records  has  also  been  rendered  by 
lere  the  entire  record  has  been  fur- 
«t  has  been  acknowledged  in  connec- 
station. 

N  OP  WORK. 

a  under  the  direction  of  F.  H.  Newell, 
over,  district  hydrographer,  and  were 
by  H.  K.  Barrows,  for  a  few  weeks  in 
I  1910  to  1914  by  C.  C.  Covert,  and 
Pierce.  Many  assistants  have  par- 
d  their  names  appear  in  connection 
listed  in  this  report.  The  ratings, 
w  during  winter  periods,  and  special 

lie,  lit.  Vemon-Waodberr;  Cotton  Duck  Co.  et  al.  n. 
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studies  for  this  report  have  been  made  by  C.  H.  Pierce,  district  engi- 
neer, and  H.  J.  Dean,  assistant  engineer.  Hardin  Thweatt,  junior 
engineer,  W.  A.  Elwood,  clerk,  and  G.  F.  Adams,  field  assistant, 
assisted  with  the  computations.  The  manuscript  was  prepared  by 
H.  J.  Dean. 

TOPOGRAPHY. 

By  Arthur  Keith. 

PSINCIPAIi  FEATUHES. 

A  bird's-eye  view  of  Massachusetts  would  reveal  three  belts  of  high 
ground  and  four  of  lowland  trending  southward  across  the  State.  In 
general  each  lowland  belt  is  lower  than  the  one  next  west  of  it,  and 
each  slopes  southward  with  the  streams.  Likewise  each  intervening 
belt  of  high  ground  descends  as  a  whole  toward  the  south  and  each 
in  turn  is  lower  than  the  belts  at  the  west.  The  sum  of  these  features 
is  that  the  highest  part  of  the  State  is  in  the  northwest  corner  and  the 
lowest  is  in  the  southeast. 

The  State  is  drained  by-  two  great  rivers,  the  Connecticut  and  the 
Merrimack,  and  by  many  smaller  ones.  As  a  whole  the  direction  of 
stream  flow  in  the  State  is  decidedly  southward,  and  no  stream 
crosses  any  of  the  uplands. 

Connecticut  River  enters  the  State  from  the  north  and  flows  south- 
ward directly  through  it,  cutting  off  its  western  quarter.  The  river 
flows  nearly  midway  between  the  borders  of  its  basin,  which  includes 
about  one-third  of  the  State.  In  Massachusetts  the  river  has  two 
main  branches  on  the  west,  Deerfield  and  Westfield  rivers,  and 
two  on  the  east,  Millers  and  Chicopee  rivers. 

Merrimack  River  also  enters  Massachusetts  from  the  north  but 
within  6  miles  turns  northeastward  and  empties  into  the  Atlantic 
Ocean  near  the  northeast  corner  of  the  State.  Nashua  and  Concord 
rivers,  its  principal  tributaries,  are  nearly  as  large  as  the  branches  of 
Connecticut  River.  '  They  flow  northeastward  and,  with  the  Merri- 
mack, are  the  largest  exceptions  to  the  general  trend. 

The  Charles  and  Ipswich,  somewhat  smaller  rivers,  also  flow  north- 
eastward into  the  sea.  Taunton  River  and  its  branches  have  general 
southerly  directions  and  empty  into  Narragansett  Bay.  The  area 
along  the  western  border  of  the  State  is  drained  by  Housatonic  Riveuj 
which  flows  southward  parallel  to  the  Connecticut,  and  by  Hoosio 
River,  which  has  a  general  westward  course  to  the  Hudson.  Quine- 
bailg  and  Blackstone  rivers  drain  the  south-central  maiginal  part  of 
the  State,  the  former  flowing  southward  to  Long  Island  Sound  and  the 
latter  into  Narragansett  Bay. 

There  are  three  main  divides  between  the  different  river  systems  of 
the  State.  One  runs  southward  nearly  through  the  State  and  divides 
it  roughly  into  halves.    Another,  parallel  to  this,  crosses  the  State  10 
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ary.  Between  these  divides  lies  the 
hird  main  watershed,  which  cuts  the 
nearly  equal  parts,  has  an  average 
ihe  Connecticut  Valley.  This  divide 
ly  into  Long  Island  Sound  from  those 
1  those  that  flow  northeastward  into 
are  remnants  of  the  original  divides 
sal  features  of  the  State, 
e  to  the  prevalence  in  it  of  rocks  that 
treams  and  weather,  and  in  contrast 
3  presence  of  rocks  that  are  weak  and 
ints.  These  leveling  processes,  con- 
9,  have  carried  to  the  sea  the  tops  of 
ito  which  the  rocks  have  been  forced 
loimtams  and  hills  of  to-day  are  but 
;  past.  Diu-ing  numerous  epochs  the 
jarried  so  far  that  broad  tracts  were 
ater  uplifts  of  the  land  steepened  the 
renewed  speed  and  power  cut  down 
vaUeys  into  new  plains.  Thus  each 
ateau,  which  was  then  cut  down  in 
'  plains.  The  remnants  of  the  older 
rious  levels  as  high  as  2,200  feet, 
istic  of  the  State;  several  of  them  are 
nd  a  similar  succession  of  surfaces 
They  are  arranged  like  giant  plat- 
the  west;  each  step  is  cut  deep  into 
over  great  areas  no  trace  is  left  of  the 
i  series  of  the  higher  surfaces  is  pre- 
and  that  of  the  lower  surfaces  in  the 

crust  are  crystalline ;  that  is,  they  are 
it  firmly  together.  The  higher  rocks 
ire  made  up  of  the  worn  and  sorted 
to  which  the  surface  has  from  time 
class  the  sedimentary  rocks,  such  as 
ire  less  firm  than  the  deeper  crystal- 
ir  schist,  and  so  have  been  cut  down 
id  belts  have  resulted  directly  from 
stones,  shales,  slates,  and  sandstones, 
ie  rocks  is  due  largely  to  the  manner 
or  broken  by  the  earth's  forces, 
sed  rocks  or  basins,  corresponding 
dimentary  rocks,  were  formed,  and 
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between  them  were  raised  three  masses  or  huge  arches  of  deep-lying 
crystalline  and  igneous  rocks.  Although  each  arch  differs  from  the 
other  arches  and  each  basin  from  its  fellows,  they  have  this  controlling 
feature  in  common — that  each  arch  exposes  crystalline  rocks  that  are 
harder  and  older  than  those  of  the  adjoining  basins,  whereas  each 
basin  contains  sedimentary  rocks  that  are  yoimger  and  softer  than 
those  of  the  arches  on  its  flanks.  The  coastal  plain  contains  only 
gravel,  sand,  and  day,  and  is  the  lowest  division  of  the  State. 

To  simi  up  these  facts,  each  upland  belt  stands  up  because  it  con- 
tains relatively  hard  rocks  like  granite,  gneiss,  or  schist,  and  these 
were  uplifted  from  the  depths  of  the  earth's  crust  in  rude,  enormous 
arches;  each  lowland  belt  is  worn  down  on  weaker  rocks  like  lime- 
stone, shale,  or  sandstone,  which  were  depressed  in  deep  basins  or 
sunken  blocks  of  the  crust.  Aiter  the  various  foldings  were  com- 
pleted the  surface  was  worn  down  almost  to  a  plain.  Then  the  whole 
region  was  lifted  again  and  again  by  himdreds  of  feet,  the  streams 
began  their  wear  anew,  and  lower  plains  were  formed  between  the 
renmants  of  the  old  ones.  Thus  the  huge  overtopping  masses  of  the 
ancient  folds  were  worn  to  the  roots,  and  the  series  of  plains  became 
the  great  plateaus  of  to-day. 

Then  came  the  invasion  of  glaciers  from  the  far  North.  Beneath 
these  vast  ice  sheets  the  highest  moimtains  in  the  State  were  buried, 
the  rocks  were  smoothed  and  ground  off,  and  their  fragments  were 
carried  to  great  distances.  In  places  the  valleys  were  somewhat 
deepened;  in  places  they  were  filled  with  waste  rock.  Finally  the 
great  ice  mass  melted  away  and  left  a  blanket  of  bowlders,  sand,  and 
clay  called  the  glacial  drift.  This  filled  the  valleys,  blocked  or 
diverted  the  streams,  and  formed  new  ridges  and  hills  that  are 
prominent  features  in  the  lowlands.  Cape  Cod,  the  most  prominent 
feature  of  the  New  England  coast,  owes  its  very  existence  to  the 
mass  of  drift  deposited  aroimd  the  end  of  one  lobe  of  the  glacier. 
Another  lobe  produced  the  high  ground  and  the  islands  that  outline 
Buzzards  Bay  on  the  southeast.  The  principal  features  of  Marthas 
Vineyard  and  Nantucket  resiilted  from  an  earlier  and  farther  advance 
of  these  glacial  lobes. 

The  land  rose,  when  freed  of  its  great  load  of  ice,  and  the  streams 
began  to  cut  into  their  new  channels.  As  the  channels  deepened, 
high  parts  of  the  bedrock  were  uncovered  and  resisted  the  wear  of 
the  streams  so  as  to  stand  above  the  sands  and  clays,  forming  water- 
falls and  rapids.  These  were  destined  to  provide  the  locations  of 
the  early  mills  and  thus  to  lay  the  foundations  for  the  manufacturing 
eminence  of  the  State. 

The  latest  geologic  episode,  the  slow  sinking  of  the  land,  has  had  a 
marked  influence  on  the  geography  and  industries  of  the  State.  The 
deep  river  valleys  were  first  submerged  and  became  the  great  inlets 
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iLgansett  bays.  Lesser  valleys  formed 
in  Gloucester  and  Salem,  or  shallow, 
Loutli  and  Duxbury  harbors,  or  other 
tiver  and  New  Bedford.  The  beat  of 
t  fast  cut  away  the  sand  and  clay  and 
g,  slim  bars  and  beaches,  wliich  now 
p  harbors,  hke  those  of  Boston,  Prov- 
aind  scores  of  shoaler  ones,  as  in  Dux- 
llo^  Karbors  are  very  numeroiis  north 
tsset.  The  existence  of  these  numerous 
pursxdts  of  fishing,  trading,  and  ship 
ider  the  State  prominent  in  commerce. 
ut  across  the  inlets,  the  latter  fast  filled 
eposits.  The  greatest  of  these  marshes 
>ast  from  Essex,  Mass.,  to  North  Hamp- 

la  level  has  also  increased  somewhat  the 
rs.  Taunton  and  Merrimack  rivers  are 
is  increase,  but  even  small  streams  like 
1,  which  are  navigable  for  ocean-going 
important  in  their  added  water  front  for 
iX  shipbuilding  yards  of  America  is  4  miles 
oaouth  Fore  River,  a  small  tidal  stream, 
the  only  stream  in  the  State  that  is  navig- 
\ha  Merrimack,  which  is  used  by  small  craft 
trom  its  mouth. 

ater  of  the  State  is  found  in  the  ponds  and 
ites  are  so  well -supplied.  The  ponds  fill 
icial  drift  and  range  in  size  from  bodies  like 
River,  7.7  miles  long,  down  to  tiny  ponds 
re.  They  are  most  nimierous  on  Cape  Cod, 
e  central  upland  and  the  eastern  lowland, 
nds  tend  to  be  longer  in  a  north-south  direc- 
s  prevailing  trends  of  the  hills  and  valleys. 
lartly  filled  and  are  used  as  cranberry  marshes. 
is,  and  reservoirs  more  than  10  acres  in  area 
ppendix  to  the  report  of  the  Massachusetts 
for  1873.  The  total  nmnber  listed  was  1 ,206, 
I  93,000  acres.  In  the  gazetteer  forming  the 
t.  many  of  the  lakes  named  on  the  maps  are 

listricts  hare  been  formed  in  the  State  as  the 

03  above  described.     These  districts,  named  in 

3t,  are  (1)  the  Taconic  Range,  along  the  western  II     ! 

[2)  theHouaatonic  Valley  (including  the  Hoosic 
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Valley) ;  (3)  the  Green  Mountain  highlands  (including  the  Berkshire 
Hills);  (4)  the  Connecticut  Valley;  (5)  the  central  upland;  (6)  the 
eastern  lowland;  (7)  the  coastal  plain. 

TACONIC  RANaE. 

Only  the  eastern  portion  of  the  Taconic  Range  comes  into  the 
State,  most  of  it  being  in  New  York  and  Vermont.  Its  highest  sum- 
mits are  along  its  eastern  margin,  and  Mount  Greylock,  3,505  feet, 
the  highest  peak  in  Massachusetts,  stands  in  its  northern  part. 
Other  high  peaks  on  the  range  west  of  Greylock  are  East  Mountain, 
2,660  feet,  and  Berlin  Mountain,  2,804  feet.  Toward  the  south  the 
altitudes  are  in  general  less,  and  Mount  Everett,  near  the  southwest 
comer  of  the  State,  stands  at  2,624  feet,  nearly  1,000  feet  lower  than 
Mount  Greylock.  The  main  watershed  of  the  range  in  Massachusetts 
follows  its  high  eastern  part  from  Greylock  to  the  southwest  comer 
of  the  State  and  divides  the  Hudson  waters  from  those  of  Housatonic 
and  Hoosic  rivers. 

There  are  many  lesser  mountains  and  ridges  in  the  Taconic  Range, 
and  they  are  separated  by  numerous  deep  lengthwise  valleys  and  by 
cross  gaps  or  passes.  The  summits  at  the  north  are  more  even  than 
those  at  the  south,  but  there  is  throughout  the  range  a  noticeable 
development  of  single  peaks.  The  northern  ridges  have  a  general 
north-south  trend  and  tend  to  be  parallel,  but  these  features  are  less 
marked  toward  the  south.  There  is  more  variety  in  the  simimit 
heights  of  this  range  than  in  those  of  the  other  upland  districts,  but 
the  high  plateaus  seen  in  the  Green  Mountain  highlands  are  imper- 
fectly shown  here,  especially  in  the  southern  part  of  the  range  in 
Mount  Washington.  The  most  prominent  feature  of  the  range  is 
its  steep  escarpment  on  the  east,  where  it  towers  above  the  Housa- 
tonic Valley.  Its  western  parts  descend  rather  steadily  and  pass 
into  the  lowlands  of  the  Hudson  VaUey  in  New  York.  The  general 
steepness  of  the  slopes  causes  a  very  rapid  run-off  of  the  waters. 

The  part  of  the  Taconic  Range  in  Massachusetts  is  carved  almost 
wholly  from  slates  and  schists,  and  to  the  superior  hardness  of  these 
rocks  is  due  its  -prominence  above  the  limestones  of  the  Housatonic 
Valley.  The  schists  are  harder  than  the  slates  and  lie  at  the  east, 
causing  the  greater  heights  of  the  eastern  parts  of  the  range. 

The  Taconic  Range  is  steep  and  rugged  in  Massachusetts,  and  its 
upper  parts  are  poorly  adapted  to  settlement.  The  passes  from 
east  to  west  and  the  deep  lengthwise  valleys  have,  however,  made 
traffic  through  the  range  much  easier  than  in  the  Berkshires.  The 
early  farming  communities  settled  towns  in  the  valleys,  and  these 
sites  were  confirmed  by  the  later  development  of  manufacturing  near 
the  water  powers  and  railroads. 
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ie  the  valleys  of  Houaatonic  River, 
Island  Sound,  and  of  Hoosic  River, 
:ward  to  the  Hudson.  Hoosic  River 
of  about  570  feet,  and  Housatonic 
it  the  head  of  the  two  rivers  is  1,120 
the  valley  floor  lies  between  700  and 
places  much  below  the  valley  floors, 
y  pass  through  narrows  and  gaps  in 
m  down  along  the  soft  marbles  and 
(ds  into  all  their  projections  wherever 
rocks,  thus  forming  deep  bays  in  the 
^h  indented  outline  of  the  Housatonic 
r  Stockbridge,  Pittsfield,  and  North 
trend  about  northward  or  southward 
southeastward  into  the  Berkshires, 
of  the  near-by  slates  and  gneisses, 
m  rise  scattered  ridges  or  islands  of 
z  Mountain,  2,150  feet  above  the  sea, 
eat. 

been  removed  from  the  valleys,  and 
kept  pace  with  the  down  wear  of  the 
•emnants  of  older  and  higher  surfaces 
ream  cutting,  as  is  well  shown  around 
)f  1,140  feet,  and  around  Pittsfield, 
350  to  1,100  feet.  The  Housatonic 
vel  of  the  older  surface,  but  below 
lader,  yoimger,  and  lower  valley  with 
The  Hoosic  has  cut  a  narrow  valley 
old  plateau.  In  both  valleys  many 
thed  out  by  the  deposits  of  sand  and 
the  melting  glaciers.  These  deposits 
'.  Pittsfield  and  along  the  Housatonic 
at  some  places  produced  hills  and 

ys  form  a  great  natural  thoroughfare 
aing  settlements  grew  up  on  their 
and  were  later  strengthened  by  the 
Us  were  located  on  the  water  powers 
e  the  streams  emerge  upon  the  plains 
a  Mountain  highlands.  The  railroads 
s  the  obvious  opening  for  traffic  north 
)y  thoroughfare  intersects  the  lines 
isses  of  the  highlands,  the  flourishing 
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cities  of  Pittsfield  and  North  Adams  have  grown.  From  this  channel 
has  also  spread  the  tide  of  summer  travel  that  makes  the  scenery  and 
climate  of  the  region  so  great  a  natural  asset. 

OREEN  MOUNTAIN  HiaHUUISS. 

General  features. — Rising  boldly  above  Housatonic  Valley  on  the 
west  and  Connecticut  Valley  on  the  east,  are  the  Green  Mountain 
plateaus,  a  belt  of  highlands  about  25  mUes  wide,  nmning  southward 
across  the  State.  Their  northern  part  contains  Hoosac  Moimtain, 
one  of  the  most  prominent  heights  in  the  State.  This  range  is  the 
south  end  of  the  Green  Moimtains  of  Vermont,  and  the  highlands  are 
the  worn-down  remnants  of  the  earlier  mountains.  The  western  part 
of  the  highlands,  in  Berkshire  County,  is  called  the  Berkshire  Hills. 

The  area  is  drained  mainly  southeastward  by  Deerfield  and  West- 
field  rivers,  tributaries  to  the  Connecticut,  and  to  a  less  extent  by 
Farmington  River  and  small  branches  of  Housatonic  and  Hoosic 
rivers.  The  western  half  of  the  highlands  is  formed  mainly  from  the 
ancient  gneLs.ses  and  granites,  and  the  eastern  half  from  later  schists. 
The  belt  of  ancient  rocks  widens  greatly  toward  the  south.  The  high- 
lands owe  their  prominence  to  the  hardness  of  the  rocks  beneath  them, 
and  the  main  divide  and  the  higher  mountains  are  at  the  west  on  the 
gneisses,  the  hardest  of  all. 

These  higlilands  have  a  distinct  plateau  aspect.  The  tops  are 
broad  and  roimdcd  and  form  rather  even  sky  lines,  and  the  streams 
have  cut  deep,  narrow  valleys  or  gorges  many  himdreds  of  feet  below 
them.  The  segments  into  which  the  highland  is  cut  have  as  a  whole 
a  marked  southeasterly  trend  across  the  belt.  The  trend  is  north- 
easterly, however,  in  a  narrow  belt  near  Deerfield  River.  Just  as  the 
general  outline  of  the  highland  area  follows  that  of  the  crystalline 
rocks,  so  the  drainage  lines  and  ridges  correspond  very  closely  with 
the  local  trends  of  the  rocks.  This  correspondence  is  especially 
notable  in  the  area  of  gneisses,  whose  divisions  contrast  strongly  in 
character.  Exceptions  to  this  rule  are  shown  by  the  schist  belts  east 
of  Hoosac  Moimtain  and  those  in  the  extreme  northeastern  part  of 
the  highlands,  where  the  ridges  and  valleys  cross  the  rock  belts. 

About  half  the  highland  area  is  more  than  1,500  feet  above  the  sea, 
and  much  of  the  main  watershed  is  higher  than  2,000  feet.  The  main 
divide  culminates  in  Hoosac  Moimtain,  near  the  Vermont  boundary, 
in  a  peak  2,800  feet  high,  and  from  this  point  the  high  groimd  faUs 
away  to  the  south  and  east.  The  main  divide  hugs  the  west  border 
of  the  higlilands  and  is  usually  within  5  miles  of  it.  The  summits  of 
the  highlands  fall  into  three  groups  that  are  significant,  with  a  vast 
number  of  others  without  system.  Around  the  margin  of  the  high- 
lands one  group  stands  1,100  to  1,200  feet  above  the  sea,  the  next 
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highest  from  2,050  to  2,200  feet. 
group  at  heights  a  little  less  thau 

Id  and  high  plateau,  these  old  sur- 

it  only  remnaats  are  left.    These 

1  on  the  hardest  rocks  and  near  the 

le  least  power.    Their  summits  fall 

ven  that  the  plateau  character  is 

ivers  run  in  huge  trenches  from  700 

•■els.    The  view  of  the  plateaus  and 

Florida  is  very  fine. 

little  affected  by  the  great  glacial 

surface  were  smoothed  out,  and 

were  made.     The  chief  result  was 

I  the  consequent  formation  of  lakes 

)  numerous  here  than  in  other  parts 

sat  beauty,  and  the  part  taken  by 

y  the  setting  of  wooded  moimtains. 

highlands,  with  their  rugged  gorges, 

justly  famed. 

were  so  much  better  adapted  to 
d  towns  were  laid  out  on  the  hills, 
rater  powers  caused  the  location  of 
eys.  This  process  was  emphasized 
id  their  diversion  of  transportation 
ids  oppose  so  effective  a  barrier  to 
setts  only  one  natural  pass  across 
jre  Housatonic  River  heads  against 
ation  of  1 ,470  feet.  Deerfield  River 
0  highlands,  but  its  use  by  a  railroad 
Hoosac  Moimtain.  This  range  was 
and  its  western  scarp  of  1 ,000  feet 


TDT  VAIXET. 

;hly  triangular  and  is  about  4  miles 
he  State,  and  20  miles  wide  at  the 
ligh  summit  the  valley  appears  prac- 
ighlands  walling  it  on  each  side.  It 
lit  River,  which  flows  southward  in 
two  main  tributaries  on  each  side, 
he  east  and  Deerfield  and  Westficld 
icticut  enters  the  State  at  180  feet 
5  miles  downstream  at  an  altitude  of 
ween  them  are  long  stretches  of  slack 
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« 

water  suitable  for  navigation  by  small  boats.  Even  its  main  tribu- 
taries, however,  have  high  grades  and  numerous  falls  on  the  hard 
rocks  of  the  highlands. 

The  valley  is  imderlain  mainly  by  soft  red  or  brown  shale  and  sand- 
stone, interbedded  with  which  are  several  lava  flows.  The  sandstones 
and  shales  have  offered  little  resistance  to  the  wear  of  the  streams,  so 
that  the  areas  underlain  by  them  were  reduced  to  a  low  rolling  plain. 
The  sheets  of  lava  or  trap,  however,  have  proved  very  resistant  and 
stand  up  in  the  long,  sharp  crescent  of  the  Holyoke  Kange,  with 
summits  at  1,214  feet  in  Mount  Tom  and  1,115  feet  in  Mount  Nor- 
wottock,  that  reach  the  level  of  the  highlands  east  and  west  of  the 
valley.  The  low,  rolling  hills  around  its  margin  locally  form  groups 
with  heights  of  500  to  650  feet  and  of  300  to  340  feet,  but  far  the 
greater  part  of  the  valley  is  below  300  feet. 

The  shape  of  the  valley  follows  closely  the  outline  of  the  soft  red 
beds,  and  this  was  produced  mainly  by  faults  along  which  the  sur- 
rounding older  rocks  were  raised,  leaving  the  red  beds  at  low  levels. 
At  the  extreme  north  end  of  the  valley,  near  Bemardston,  some  low 
ground  is  formed  by  weak  slates  around  the  mai^in  of  the  red  beds. 

Evidences  of  lower  plain  surfaces  that  were  probably  developed 
have  been  concealed  by  the  deposit  of  glacial  drift,  which  is  very 
thick.  The  lower  inequalities  were  completely  buried  in  the  sand 
brought  down  by  the  Connecticut  and  its  tributaries.  The  deltas  of 
the  side  streams  formed  miles  of  level  plain,  fine  examples  of  which 
are  seen  aroimd  Springfield  and  Greenfield.  Only  here  and  there 
has  the  river  in  cutting  down  through  these  sand  deposits  uncovered 
the  preglacial  rock  floor.  At  these  places,  such  as  South  Hadley, 
Turners  Falls,  and  Millers  Falls,  the  hard  ledges  have  caused  water- 
falls and  powers  that  have  attracted  factories  and  settlements  aroimd 
them.  Agriculture  and  the  early  settlements  depending  on  it  were 
fostered  by  the  fertile  soil  and  the  levelness  of  the  valley,  and  at  later 
dates  the  valley  formed  a  natural  avenue  for  railroad  traffic.  The 
main  east-west  traffic  line  through  Chicopee  and  Westfield  valleys 
intersects  the  north-south  artery  of  the  Connecticut  at  Springfield 
and  makes  one  of  the  most  important  cities  of  the  State.  The  com- 
bination of  these  elements  has  produced  a  high  concentration  of  popu- 
lation which  approaches  that  in  the  eastern  part  of  the  State. 

CENTRAL  XTPLANS. 

Omerdl  features. — ^The  central  upland  includes  the  high  part  of  the 
State  between  the  Connecticut  VaUey  and  the  lowland  of  eastern 
Massachusetts.  It  crosses  the  State  in  a  north-south  belt  34  miles 
wide  at  the  north  but  narrowed  to  20  miles  along  the  Connecticut 
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^Connecticut  Valley,  and  on  the  east 
h-south  line  through  Princeton.  It 
ito  Connecticut,  but  passes  far  into 
ront  of  this  upland  rises  sharply  700 
cut  Valley.  The  east<?m  margin  is 
t  600  feet  above  the  eastern  lowland. 
)  Connecticut  and  Atlantic  drainage 
a  more  than  6  miles  from  the  eastern 
I  "situated  the  highest  peaks.  Almost 
onnecticut  River  by  its  tributaries, 
lers  rivers.  The  eastern  part  of  the 
i  through  Concord  and  Nashua  rivers 
leastward  through  Blackstone  River 
;a  along  the  southern  border  is  drained 
divides  between  the  east-west  streams 
n  lying  near  the  south  side  of  its  basin, 
within  2  miles  of  the  main  channel  of 
ird  for  25  miles  into  Chicopee  River, 
of  bigh  rounded  hills  and  ridges  sepa- 
he  evenness  of  summits  characteristic 
st  from  any  high  summit.  Above  the 
uch  as  Moimt  Wachusett,  2,022  feet; 
;  and  Moimt  Grace,  1,628  feet;  all  in 
Ld.  In  general,  the  plateau  is  slightly 
immits  at  the  north  being  about  1 ,200 
9  at  the  south  about  1,100  feet.  This 
it  of  the  master  stream,  the  Connecticut, 
is  no  general  difference  of  plateau  level . 
the  facts  that  the  main  streams  flow 
3  so  near  the  east  border  of  the  plateau. 
land  area,  in  addition  to  the  principal 
belt  of  much  worn-down  plateau  rem- 
i  tracts  reduced  nearly  to  lower  plateau 
mmits,  about  900  feet  in  altitude,  ap- 
re  plateau  along  the  east  margin  of  the 
)  the  hardness  of  the  granites,  gneisses, 
3t  of  it,  as  contrasted  with  weaker  rocks 

I  of  the  summits  of  the  upland  are  like 
but  the  valleys,  although  narrow  like 
lot  80  deep  (only  200  to  700  feet),  be- 
while  the  master  stream  is  the  same  for 
ir  of  the  Connecticut  Valley  the  canyon- 
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like  aspect  of  the  stream  is,  however,  as  marked  as  in  the  Berkshires. 
There  is  a  decided  southerly  trend  to  the  ridges  and  smaller  valleys, 
in  spite  of  the  fact  that  the  main  streams  have  a  general  westerly  flow. 
This  general  trend  is  caused  by  the  wear  of  the  minor  drainage  lines 
northward  or  southward  along  the  belts  of  weaker  rocks.  Although, 
few  of  the  ridges  seem  particularly  long,  owing  to  their  blending  in 
the  view  with  the  surroimding  ridges  of  the  plateau,  many  of  them 
really  extend  for  considerable  distances.  The  one  which  runs  through. 
Shutesbury  and  Pelham  near  the  Connecticut  Valley  is  20  miles  long, 
and  a  large  number  of  others  are  8  or  10  miles  in  length. 

Large  irregular  depressions  were  cut  well  across  the  plateau  by 
Quinebaug,  Quaboag,  and  Ware  rivers,  but  only  the  areas  close  to 
the  streams  were  reduced  to  any  plateau  level.  There  is  also  a  major 
north-south  valley  running  through  Monson,  Greenwich,  and  Orange, 
which  is  crossed  by  the  main  rivers  and  occupied  by  their  tributaries. 
Numerous  minor  north-south  valleys  extend  for  long  distances,  al- 
though each  may  be  occupied  by  several  streams — ^for  instance,  the 
valley  passing  through  BaldwinsviUe. 

As  in  the  Berkshire  Hills,  the  early  settlements  in  the  central  upland 
were  agricultiu-al,  and  many  hiU  towns,  like  Petersham,  Templeton, 
and  Rutland,  grew  up  on  the  rolling  hill  country  away  from  the 
streams.  With  the  increasing  use  of  water  power  for  manufacturing 
and  the  building  of  railroads  through  the  valleys,  manufacturing 
towns  arose  in  them  and  far  outstripped  the  hiU  towns.  MiUers 
River  and  Chicopee  River  with  its  branches,  the  Ware  and  Quaboag, 
formed  the  main  passageways  across  the  upland  and  were  occupied  by 
the  east-west  railroads.  The  north-soutli  minor  valleys,  especially 
the  Orange  and  Monson  valley,  were  occupied  by  connecting  railroads. 

The  form  of  the  plateau  was  only  slightly  modified  by  glacial  in- 
vasion. A  thin  sheet  of  bowlder  clay  was  deposited  over  the  plateau, 
and  here  and  there  areas  were  left  bare  and  rocky.  Sand  deposits 
were  formed  in  the  valleys  and  filled  some  of  them  to  considerable 
depths,  but  the  main  topographic  lines  were  not  obsciured. 

EASTBBK  LOWLAND. 

General  features. — ^The  eastern  lowland  occupies  about  half  of  the 
area  of  the  State.  It  is  boimded  on  the  east  by  the  coastal  plain 
which  takes  in  the  peninsiila  of  Cape  Cod  and  a  narrow  tract  along 
Massachusetts  Bay  east  of  a  line  running  through  Onset,  Kingston, 
and  Scituate.  Its  western  border  is  a  belt  of  hiUy  country,  from  2  to  4 
miles  wide,  which  lies  west  of  Worcester  and  Fitchburg  and  forms  the 
foothills  of  the  central  upland. 

The  larger  bodies  of  high  groimd  or  ridges  in  the  eastern  lowland 
have  distinct  northeasterly  courses,  and  the  same  trend  is  even  more 
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-valleys.  This  direction  is  in  decided 
id  of  the  Tallcys  and  hills  in  the  western 
■e  shorter  and  have  less  obvious  trends 
.rly  all  of  them  are  smooth  and  rounded 
.e<lges,  except  in  the  Blue  Hills  and  in  a 
ttam  to  Gloucester.  The  valleys  are 
up  most  of  the  area. 
one  principal  divide  which  separates 
is.  This  divide  nms  from  Paxton,  on 
e,  east  to  Boylston,  thence  southeast  to 
hode  Island,  and  north  of  east  to  the  sea 

divide  the  larger  streams  flow  north- 
"uth  of  it  they  flow  southward  into  Narra- 

A  minor  exception  to  this  nde  is  Black- 
loutheastward  from  Worcester  through 
kett  Bay.  The  general  watershed  above 
bigh  country  which  stands  upon  the  hard 
.nt  of  one  of  the  oldest  divides  of  the  State. 
3t  of  the  high  hill  coimtry  that  forms  a  belt 
and  is  underlain  mainly  by  granite.  This 
south  by  the  broad  lowland  that  stretches 
1  northeast  from  Narragansett  Bay  nearly 
jy  another  hill  belt  that  extends  on  granite 
Fall  River  through  Middleboro  and  nearly 
1  and  hill  belts  are  cut  off  at  the  northeast 
cribed  under  the  heading  "Coastal  plain" 
1  are  nearly  paralleled  on  the  north  by  the 
3  northeast  from  Weston  through  Salem  to 
ge  that  reaches  from  Shrewsbury  northeast- 

The  latter  is  the  southeast  divide  of  the 
is  held  up  by  hard  gneiss  and  schist.  This 
into  Connecticut,  is  excavated  in  slates  and 
m  of  the  oldest  valleys  known  in  the  State, 
tion  the  northeastward-flowing  streams  of  the 
itheastem  divides  of  their  respective  basins. 
ing  instance  of  this  lack  of  synametry,  its  main 
aces  more  than  3  miles  from  its  southeastern 
rthwestem  branches  are  from  15  to  25  mUes 
s,  the  most  sinuous  river  in  the  State,  follows 
Mother  peculiarity  of  most  of  these  rivers,  in- 
ludbury,  Ipswich,  and  Merrimack  rivers,  and 
three  branches,  is  that  they  all  flow  southeast- 
courses  and  turn  sharply  northeastward  into 
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The  summits  of  the  lowland  fall  into  four  groups  of  plateau-like 
surfaces.  These  are  successively  lower  toward  the  east,  and  each 
group  forms  deep  bays  projecting  westward  into  the  higher  ones.  As 
a  whole,  they  are  like  immense  steps  or  platforms  ascending  to  the 
central  upland.  The  highest  group  forms  a  north-south  belt  across 
the  State  next  to  the  upland.  It  has  a  fairly  uniform  width  of  6  to  15 
miles,  and  its  hilltops  range  between  540  and  650  feet  in  altitude. 
Far  from  this  group  but  rising  to  its  level  are  the  Blue  HiUs  of  Quincy 
and  Milton,  500  to  640  feet,  and  Moose  Hill  in  Sharon,  560  feet. 

The  next  group  forms  a  very  irregular  belt  of  hills  between  320  and 
380  feet  above  the  sea.  These  are  to  be  seen  mainly  around  the  mar- 
gins of  the  river  valleys  and  in  the  two  hiU  belts  northeast  of  Wren- 
tham  and  Weston.  Next  below  them  is  a  group  of  hiUs  between  220 
and  260  feet  above  the  sea,  which  are  scattered  over  much  of  the  State 
east  of  the  two  higher  groups  and  almost  reach  the  sea  in  Lynn.  On 
the  bills  of  this  group  in  Lynn  and  Waltham  there  is  scarcely  any- 
glacial  drift  and  rock  ledges  are  very  numerous.  In  this  foatiu-e  these 
hills  are  surpassed  by  no  other  part  of  the  State  except  the  extension 
of  the  same  belt  northeastward  into  the  promontory  of  Cape  Ann. 
Much  of  this  rocky  hill  coimtry  is  to-day  a  wilderness,  although  situ- 
ated in  one  of  the  most  thickly  settled  districts  of  the  United  States. 
The  summits  of  the  lowest  group  range  between  110  and  160  feet,  and 
their  areas  form  an  irregular  network  along  the  coast  and  up  the  river 
valleys.  Probably  half  of  the  area  of  the  lowland  southeast  of  the 
Quincy  and  Wrentham  hill  belt  faUs  into  this  group. 

In  general  aspect  the  eastern  lowland  is  more  modified  by  glacial 
action  than  the  more  western  parts  of  the  State.  The  commonest 
glacial  features  are  the  sand  plains  which  fill  the  valley  bottoms  and 
rim  their  slopes.  The  next  in  abundance  are  the  drumlins  or  smooth, 
rounded  hills  of  bowlder  clay  with  bases  resting  on  the  bedrock. 
These  are  scattered  over  both  the  valleys  and  hills,  but  are  more 
numerous  on  the  lower  levels  of  the  lowland  than  elsewhere.  They 
are  usually  not  more  than  half  a  mile  long,  and  their  axes  run  gener- 
ally from  northwest  to  southeast,  the  direction  in  which  the  ice 
moved. 

South  of  the  latitude  of  the  Blue  Hills  rock  outcrops  are  very  scarce 
and  there  is  an  almost  continuous  cover  of  glacial  drift.  Bedrock  is 
exposed  more  commonly  to  the  north  and  west  of  Boston  in  the  hill 
belts  and  higher  country,  but  the  valleys  are  deeply  filled  with  glacial 
sand  and  gravel.  The  promontories  of  the  bedrock  at  the  ocean  in 
Cohasset,  Manchester,  Glouc^ter,  and  adjoining  towns  form  bold 
rocky  shores,  whose  picturesque  scenery  attracts  thousands  of  sum- 
mer visitors.  North  of  Cohasset  the  shore  line  is  followed  by  num- 
erous salt  marshes,  the  largest  of  which  extends  from  Essex  for  16 
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wich,  Parker,  and  Merrimack  rivers 

are  the  ponds  and  swamps  so  thickly 
le  ponds  lie  in  all  topographic  situa- 
ugh  they  are  most  numerous  in  the 
i  up  by  dams  of  glacial  drift  across 
the  largest,  occupy  hollows  left  by 
ist  are  Assawompsett  Pond,  in  Lake- 
pa  Pond,  in  Fall  River,  7.7  miles  long, 
onds  that  have  been  filled  up  by  peat 
amps  in  West  Bridgewater  and  Hali- 
'^alley  Uke  those  of  Neponset  and  Sud- 
light  above  a  barrier  of  bowlder  clay, 
etely  cut  down  in  the  area  underlain 
the  lower  Charles  and  Mystic  valleys 
'  as  far  south  as  Weymouth  and  Co- 
consists  of  several  small  river  valleys 
sinking  of  the  land  since  their  forma- 
still  in  progress,  although  exceedingly 
d  growth  of  the  salt  marshes.  Narra- 
n,  and  the  valleys  of  the  old  Taunton 
)merged  far  inland  by  the  settling  of 
100  feet  would  make  half  of  the  south- 
liipelago  like  the  coast  of  Maine.  The 
separated  the  islands  from  the  south 
izzards  Bay.  This  bay  occupies  the 
eam  valleys  boimded  on  the  east  by 
the  Elizabeth  Islands.  This  sinking 
t  economic  importance  to  the  State 
ep  waterways,  such  as  Boston,  Narra- 
,nd  of  the  scores  of  small  tidal  inlets 
:  Gloucester  and  Marblehead. 
rn  lowland  are  an  indirect  result  of 
lelted  the  streams  were  here  and  there 
Is  by  the  accumulations  of  sand  and 
ise,  when  freed  of  its  load  of  ice,  the 
to  cut  down  their  channels.  In  places 
of  the  buried  bedrock;  these  held  up 
le  the  stretches  downstream,  on  the 
Bxcavated.  Thus  came  into  being  the 
eant  so  much  to  the  manufactiuing 

;  at  Lowell,  Lawrence,  and  Haverhill 
lest  developed.  Now  this  river  is  one 
ams  in  the  world,  and  with  its  tribu- 


I       f 


I 


'    il 


f 


Digitized  by 


Goo 


S 


ill 


22  SURFACE   WATEBS  OF   MASSACHUSETTS, 

taries  it  has  more  utilized  power  than  any  drainage  basin  of  equal 
size  in  America.  The  early  mill  settlements,  like  Lowell  and  Law- 
rence, have  developed  into  the  greatest  textile  centers  of  the  Western 
Hemisphere.  This  early  advantage  was  increased  for  Lowell  by  its 
position  at  the  great  bend  of  the  Merrimack,  which  is  the  chief  outlet 
for  the  traffic  of  the  entire  river  valley  in  New  Hampshire. 

The  power  of  the  several  falls  of  Blackstone  River  is  now  highly 
developed.  It  induced  the  early  industries  of  many  towns,  such  as 
Worcester  and  Blackstone,  also  Woonsocket  and  Pawtucket,  in  Rhode 
Island,  at  the  State  border.  Similar  falls  determined  the  location 
of  Clinton  and  Fitchburg  on  the  branches  of  Nashua  River,  Medway 
and  Newton  on  Charles  River,  and  Milton  on  Neponset  River.  Other 
large  towns,  such  as  Fall  River  and  Taunton,  on  Taunton  River, 
took  early  advantage  of  the  waterfalls. 

COASTAIi  PLAIN. 

The  coastal  plain  of  Massachusetts  includes  Cape  Cod,  the  southern 
islands,  and  a  narrow  tract  along  the  coast  east  of  a  line  through 
Onset,  Kingston,  Marshfield,  and  Scituate.  The  coastal  plain  has  no 
hard  rocks  at  the  surface,  like  the  rest  of  the  State,  but  is  underlain 
by  clays  and  sands  that  are  deeply  covered  by  glacial  deposits. 

The  most  prominent  feature  of  the  New  England  coast  is  Cape 
Cod,  which  projects  from  the  mainland  east  of  Buzzards  Bay,  and 
roughly  has  the  shape  of  a  man's  bent  arm.  It  incloses  the  aoxiih 
end  of  Massachusetts  Bay,  and  its  southwest  prong,  with  the  Eliza- 
beth Islands,  forms  one  side  of  Buzzards  Bay.  Between  its  south 
shore  and  the  islands  of  Marthas  Vineyard  and  Nantucket  lie  the 
shoal  waters  of  Nantucket  and  Vineyard  sounds.  The  Cape  and  the 
shoals  around  it  are  the  greatest  obstruction  and  menace  to  shipping 
on  the  Atlantic  coast.  To  obviate  this  the  Cape  Cod  Canal  has  re- 
cently been  dug  across  the  oape  east  of  Bourne,  at  the  head  of  Buz- 
zards Bay.  The  Cape  turns  away  from  the  northern  shores  of  Mas- 
sachusetts the  warm  ciurents  from  the  south  and  holds  back  some  of 
the  cold  Labrador  current,  and  it  thus  causes  a  decided  difference  in 
the  climate  of  the  north  and  south  shores. 

The  drainage  of  the  coastal  plain  is  very  irregular.  North  of  Ply- 
mouth the  plain  is  crossed  by  several  small  streams.  From  Plymp- 
ton  the  main  divide  nms  southeasterly  to  the  coast  just  north  of 
Bourne.  In  Bourne  it  forks,  one  part  going  south  to  Falmouth  and 
then  southwest  through  the  Elizabeth  Islands,  and  the  other  part 
curving  in  a  rude  semicircle  near  the  inner  side  of  Cape  Cod.  Only 
one  stream  north  of  the  divide  is  as  long  as  4  miles,  and  most  of  the 
drainage  is  southward  from  the  divide.  Large  tracts  draining  into 
ponds  with  no  surface  outlets  are  very  conunon,  owing  to  the  sandy 
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idant  on  Cape  Cod.  The  largest  of 
LTwich,  is  2i  miles  long.  These  un- 
;cupied  by  huge  masses  of  ice  while 
roxind  them  from  the  margins  of  the 

deposits  in  the  State  are  seen  along 
ad  Buzzards  bays  and  on  Marthas 
these  areas  there  are  belts  of  very 
h  is  200  foet  above  the  sea  and  con- 
is,  irregular  valleys,  and  hvmimocky 
noraines  formed  by  the  dumping  of 
two  great  lobes  of  the  glacier.  The 
I!ape  Cod  was  formed  by  one  lobe, 
th  Islands  and  the  east  shore  of  Buz- 
ther.  These  lobes  nearly  united,  and 
hem  forms  the  high  irregular  country 
I  similar  loops  during  an  eastern  and 
led  the  high  ground  of  Marthas  Vine- 
ler  hills  were  due  to  the  great  accumu- 
id  the  lower  ground  to  the  south  was 
if  sand  and  gravel.  These  high  mar- 
oraines,  curve  broadly  as  a  whole  and 
ribed.  Large  groups  of  the  morainic 
ibove  sea  level  between  Plymouth  and 
)le  to  the  end  of  the  Cape  few  exceed 
ymouth,  394  feet,  is  the  highest  point 
dghest  ground  east  of  the  Wrentham 
as  Vineyard  also  includes  nimierous 
the  rest  of  the  coastal  plain  lies  below 


ON  OP  TERMS. 

g  in  a  stream — the  "run-off"  or  "dis- 
ous  terms,  each  of  which  has  become 
of  work.  These  terms  may  be  divided 
at  represent  a  rate  of  flow,  as  second- 
ers' inches,  and  discharge  in  second- 
aose  that  represent  the  actual  quantity 
1  of  inches,  acre-feet,  and  millions  of 
□OS  used  in  this  report  are  second-feet, 
un-off  in  inches,  and  millions  of  cubic 
3  follows : 

iviation  for  "cubic  feet  per  second." 
iischarge  of  water  flowing  in  a  channel 
foot  wide  and  1  foot  deep  at  an  average 
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velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (pp.  300-302). 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  imiformly  both  as 
regards  time  and  area. 

"Kun-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
uniformly  distributed  on  the  surface.  It  is  used  for  comparing 
run-off  with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

"Millions  of  cubic  feet"  is  applied  to  quantities  of  water  stored 
in  reservoirs,  most  frequently  in  connection  with  studies  of  flood 
control. 

.The  following  terms  not  in  common  use  are  here  defined: 

"Discharge  relation,"  an  abbreviation  for  the  term  "relation  of 
gage  height  to  discharge." 

"C!ontrol,"  "controlling  section,"  and  "point  of  control,"  terms 
used  to  designate  the  section  or  sections  of  the  stream  below  the 
gage  which  determine  the  discharge  relation  at  the  gage.  It  should 
be  noted  that  the  control  may  not  be  the  same  section  or  sections  at 
all  stages. 

The  "point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river  would 
fall  if  there  were  no  flow. 

EXPLANATION  OF  DATA. 

The  data  presented  in  this  report  are  in  general  divided  into 
periods  beginning  October  1  and  ending  September  30  of  the  fol- 
lowing year.  At  the  1st  of  January  in  most  parts  of  the  United 
States  much  of  the  precipitation  in  the  preceding  three  months  is 
stored  as  ground  water,  in  the  form  of  snow  or  ice,  or  in  ponds,  lakes, 
and  swamps,  and  this  stored  water  passes  off  in  the  streams  during 
and  after  the  spring  break-up.  At  the  end  of  September,  on  the 
other  hand,  the  only  stored  water  available  for  run-off  is  possibly  a 
small  quantity  in  the  ground;  therefore  the  run-off  for  the  year 
beginning  October  1  is  practically  all  derived  from  precipitation 
within  that  year. 

The  base  data  collected  at  gaging  stations  (PI.  II,  B)  consist  of 
records  of  stage,  measurements  of  discharge,  and  general  information 
used  to  supplement  the  gage  heights  and  discharge,  measurements  in 
determining  the  daily  flow.  The  records  of  stage  are  obtained  either 
from  direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder 
(PI.  Ill)  that  gives  a  continuous  record  of  the  fluctuations.    Measure- 
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h.  a  current  meter  (PI.  IT,  A )  by  the 
dard  textbooks  on  the  measuremont 


ents  rating  tables  are  prepared  that 
Eoid  these  rating  tables,  when  apphed 
ischarge  from  which  daily,  monthly, 
:«nnined. 

aging  station  in  the  area  covered  by 
1  of  the  station,  a  table  giving  results 
able  showing  the  daily  discharge  of 
aly  and  yearly  discharge  and  run-off. 
»nt  to  determine  the  daily  discharge, 
s  and  resTilts  of  discharge  measure- 

)n  gives,  in  addition  to  statements 
at,  information  in  regard  to  any  con- 
stancy of  the  discharge  relation,  cov- 
rence  of  ice,  the  use  of  the  stream  for 
1,  and  the  cause  and  effect  of  back- 
a  as  to  diversions  that  decrease  the 
!gulation,  maximum  and  minimunl 
cy  of  the  records. 

3  gives  the  discharge  in  second-feet 
the  gage  heights  read  each  day.    At 

sudden  or  rapid  diurnal  fluctuation 
he  rating  table  and  the  mean  daily 
rue  mean  discharge  for  the  day.  If 
I  automatic  gages  the  true  mean  daily 
•  applying  the  rating  table  to  gage 
Is  throughout  the  day. 
large  the  colunm  headed  "Maximum" 
lay  when  the  mean  gage  height  was 
is  the  mean  for  the  day  it  does  not 
rhen  the  water  siu^ace  was  at  crest 
ischarge  was  consequently  larger  than 
in.  Likewise,  in  the  column  headed 
>n  is  the  mean  flow  for  the  day  when 
it.    The  column  headed  "  Mean  "  is  the 

each  second  during  the  month.  On 
9  recorded  in  the  remaining  columns, 
-24,  are  based. 

»ted  for  some  of  the  gaging  stations 
sach  year  on  which  the  mean  daily  dis- 
large  given  in  the  table.    By  subtrac- 
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tion  the  table  gives  the  number  of  days  each  year  that  the  mean 
daily  discharge  was  between  the  discharges  given  in  the  table  and, 
also  by  subtraction,  the  number  of  days  that  the  mean  daily  dis- 
charge was  equal  to  or  greater  than  the  discharge  given.  For  con- 
venience the  theoretical  horsepower  per  foot  of  fall  corresponding  to 
the  discharge  is  also  given  in  the  table.  In  using  the  table  for  studies 
of  power,  allowance  should  be  made  for  the  various  losses,  the  most 
important  being  wheel  loss  and  head  loss. 

ACCURACY  OF  FIELD  DATA  AND  COMPUTED  RESULT8- 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanency  of  the  discharge  relation  and  (2)  on  the  accuracy  of 
observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

Footnotes  added  to  the  daily  discharge  tables  give  information 
regarding  the  probable  accuracy  of  the  rating  tables  used,  and  an  - 
accuracy  column  is  inserted  in  the  monthly  discharge  table.  For 
the  rating  tables,  "weU  defined '"indicates,  in  general,  that  the  rating 
is  probably  accurate  within  5  per  cent;  "fairly  weU  defined,"  within 
10  per  cent;  "poorly  defined"  or  "approximate,"  within  15  to  25 
.per  cent.  These  notes  are  very  general  and  are  based  on  the  plotting 
of  the  individual  measurements  with  reference  to  the  mean  rating 
curve. 

The  letter  in  the  column  headed  "Accuracy",  in  the  monthly  dis- 
charge table,  rates  the  accuracy  of  the  monthly  mean  and  not  that 
of  the  estimate  of  maximum  or  minimum  discharge  or  the  discharge 
for  any  one  day.  The  rating  is  determined  by  considering  the 
accuracy  of  the  rating  curve,  the  probable  reliabihty  of  the  observer, 
the  number  of  gage  readings  per  day,  the  range  of  the  fluctuation  in 
stage,  and  local  conditions.  In  this  colunm,  A  indicates  that  the 
mean  monthly  flow  is  probably  accwate  within  5  per  cent;  B,  within 
10  per  cent;  C,  within  15  per  cent;  D,  within  25  per  cent.  Special 
conditions  are  tjovered  by  footnotes. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  nule  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  non- 
contributing  districts  in  the  measured  drainage  area,  by  lack  of 
information  concerning  water  diverted  for  various  uses,  or  by  ina^ 
biUty  to  interpret  the  effect  of  artificial  regulation  of  the  flow  of  the 
river  above  the  station.  "Second-feet  per  square  mile"  and  "Run- 
off (depth  in  inches)"  are  therefore  not  computed  if  such  errors 
appear  probable.    All  figtires  representing  "second-feet  per  square 
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iches)"  previously  published  by  the 
aution  because  of  possible  inherent 
>  Surrey. 

■ge  gives  only  a  general  idea  of  the 
)t  be  used  for  other  than  preliminary 
ischarge  allow  more  detailed  studies 
uld  be  borne  in  mind,  however,  that 
iing  year  may  be  expected  to  throw 
blished. 
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s  on  streams  in  Massachusetts  water- 
d  necessary  on  account  of  the  large 
le  to  the  operation  of  power  plants. 
I  is  so  completely  regulated  for  power 
gage  readings  a  day  are  subject  to 
undred  per  cent.  The  type  of  fluc- 
•mpletely  regulated  power  stream  is 
»f  Quaboag  River  at  West  Brimfield, 
■e  a  large  diurnal  ^uctuation  in  stage, 
h  varies  at  different  times,  so  that  it 
ly  coeflBcient  to  deduce  the  mean  stage 
Sundays  and  hoUdays,  when  the  mills 
ted  by  the  changed  appearance  of  the 

a  partly  regulated  stream  are  illus- 
f  Swift  River  at  West  Ware,  Mass. 
if  the  hydrograph  and  the  amount  of 
I  conditions  of  operation  of  the  power 
s  of  operation,  when 'the  mean  dis- 
100  second-feet  the  regulation  entirely 
s  of  flow  and  would  make  two  obser- 

For  a  mean  discharge  of  200  seoond- 
ition  is  slight,  the  -pe&ka  on  the  gage- 
irly  submerged.  Above  300  second- 
ipreciable  effect  from  power  operation. 
lined  without  the  use  of  a  water-stage 

classed  as  "good"  for  about  three 
or  about  four  months,  and  decidedly 

months.  Any  use  of  the  data  requir- 
■water  flow  would  require  continuous 
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Other  types  of  fluctuation  are  illustrated  by  the  hydrographs  for 
Deerfield  River  at  Charlemont,  Mass.  (fig.  3),  and  Westfield  River 
near  Westfield,  Mass.   (fig.  4).    The  hydrograph  of  the  Westfield 
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JANUARY.  19t4 
(B) 
FlonitB  1.— Water^tage  records  of  Qoaboag  River  at  Wast  Brlmfield,  Ifass. 

shows  a  change  in  flow  from  600  to  17,200  second-feet  in  12  houis. 
The  Westfield  is  not  seriously  affected  by  power  regulation,  but  rep- 
resents a  class  of  streams  having  little  natural  storage  and  conse- 
quently a  rapid  run-off.    Fluctuations  due  to  rainfall  are  more 
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r  causes,  for  the  time  of  their  occur- 
dicted.     The  peak  of  the  flood  may 
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SURFACE   WATERS   OP   MASSACHUSETTS. 


A  knowledge  of  the  maximum  flow  and  its  duration  may  be  all 
important  in  connection  with  flood  prevention. 

The  water-stage  recorders  used  in  collecting  the  data  presented  in 
this  report  are  of  two  general  types.  The  instruments  of  one  type 
give  a  continuous  graphic  record  of  gage-height  changes;  those  of 
the  other  print  in  figures  every  15  minutes  the  height  of  water  on 
the  gage.     (See  PI.  III.) 

As  might  be  expected,  the  difficulty  of  determining  the  flow  of 
power-regulated  streams  does  not  end  when  the  continuoiis  record 
of  stage  is  obtained,  but  calls  for  special  office  methods  in  interpret- 
ing the  records,  for,  as  the  relation  of  the  gage  height  to  discharge 
would  be  represented  by  a  curvilinear  function,  the  sudden  changes 
in  stage  require  the  application  of  the  rating  table  at  short  intervals 
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AUOUST.  1915  SEPTEMBER,  1915 

FioDSE  3.— Water-Stage  record  of  Deerfleld  Klver  at  Cbarlemont,  Mass. 

of  time.  On  some  of  the  streams  it  is  necessary  to  apply  the  dis- 
chai^e  rating  in  such  a  manner  as  to  determine  the  discharge  hourly 
throughout  the  year;  on  others  two  or  four  hour  periods  are  used, 
and  on  streams  affected  less  severely  the  discharge  rating  can  be 
applied  to  the  mean  gage  height  for  the  24-hour  period.  Various 
combinations  of  time  intervals  are  tised  according  to  the  stage  and 
amount  of  fluctuation,  and  an  effort  is  made  to  insure  the  highest 
degree  of  accuracy  consistent  with  a  rational  expenditure  of  time 
and  money. 

Another  feature  which  complicates  the  collection  of  stream-flow 
data  in  Massachusetts  is  the  low  temperature  during  the  winter 
months  and  its'  effect  on  the  regimen  of  the  streams.  The  gaging 
stations  are  so  located  that  under  conditions  of  open  water  a  given 
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ight,  represents  a  certain  definite 
ige,  the  relation  between  the  two 
surrent-meter  measurements  t-aken 
rmation  of  ice  this  known  relation 
mc  uncertain  and  xinstable.  Fairly 
ichargo  of  streams  covered  with  or 
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made  if  several  cmrent-meter  mea.s- 
lined  and  the  gage-height  record  is 
iow  are  such  that  two  gage-height 
,  the  records  may  be  obtained  during 
ilty,  although  at  greater  expense  on 
large  measurements.  For  automatic- 
rable  diflBculty  is  frequently  encoun- 
free  from  ice.    Special  construction 

w:  V.  B,  0«ol.  Surrty  Water-Supply  Paper  337, 1913. 
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32  SURFACE  WATEBS  OF  MASSACHUSETTS. 

becomes  necessary  and  constant  supervision  is  required  to  insure 
proper  operation  of  the  instruments.  Plate  X,B  (p.  180),  shows  ice  on 
Farmington  River  at  New  Boston,  Mass.,  March  4,  1914.  The  pecu- 
liar conditions  here  illustrated  were  caused  by  the  break-up  of  a 
small  tributary  that  enters  a  quarter  of  a  mile  above  the  gage.  The 
ice  from  the  tributary,  which  has  a  steep  gradient,  piled  up  on 
the  gaging  section  while  the  ice  in  the  main  stream  below  the  gage 
was  not  earned  out.  Another  pecuhar  condition  is  iflustrated  by- 
Plate  X,  A  (p.  180),  which  shows  the  effect  of  fluctuations  in  stage 
causing  unstable  conditions  of  the  ice  at  the  gaging  section.  The 
effects  of  the  fluctuations  in  flow  are  also  greatly  increased  dup- 
ing the  winter  period,  as  may  be  seen  by  referring  to  the  hydrograph 
of  Quaboag  River  at  West  Brimfield,  Mas^.,  for  January,  1914 
(fig.  1.  B). 

The  special  methods  required  to  carry  on  stream  gaging  work 
successfidly  xmder  the  conditions  of  rapid  fluctuation  in  stage  and 
in  a  climate  subject  to  the  rigors  of  a  northern  winter  are  the  out- 
growth of  years  of  experience  by  engineers  of  the  Geological  Survey. 

GAOINO  STATIONS. 

The  foUowing  list  comprises  the  gaging  stations  maintained  in. 
Massachusetts  by  the  United  States  Geological  Survey  and  cooper- 
ating parties.  Two  stations  outside  of  Massachusetts  are  included 
in  this  list  by  reason  of  their  value  in  connection  with  studies  of 
streams  within  the  State.  Tributaries  of  main  streams  are  indicated 
by  indention.  The  date  shows  the  years  or  parts  of  years  for  which 
records  are  available. 

Housatonic  River  new  Great  Banington,  1913-1915. 
Housatonic  River  at  Falls  Village,  Conn.,  1912-1916. 
Connecticut  River  at  Orford,  N.  H.,  1900-1915. 
Connecticut  River  at  Sunderland,  1904-1915. 
Connecticut  River  at  Holyoke,  1880-1899. 

Millers  River  at  Wendell  Depot,  1909-1913. 
Millers  River  at  Erving,  1914-15. 

Moes  Brook  at  Wendell  Depot,  1909-10. 
Deerfield  River  at  Hooeac  Tunnel,  1909-1913. 
Deerfield  River  at  Shelbume  Falls,  1907-1915. 
Deerfield  River  at  Charlemont,  1913-1916. 
Deerfield  River  at  Deerfield,  1904-1906. 
Chicopee  River: 

Ware  River  at  Ware,  1904-1911. 

Ware  River  at  Gibbs  Crossing,  1912-1915. 

Bumshirt  River  near  Templeton,  1909. 
Swift  River  at  West  Ware,  1910-1915. 
Quaboag  River  at  West  Warren,  1904-1907. 
Quaboag  River  at  West  Brimfield,  1909-1915. 
Weetfield  River  at  Enightville,  1909-1915. 
Westfield  River  at  Russell,  1904-1906. 
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-15. 

er  near  Goas  Heights,  1910-1915. 

at  Chester,  1915.    • 

tfield,  1905-1915. 

d,  1910-1915. 

,  1913-1915. 


1909-10. 


1866-1916. 


ait  Clinton,  1896-1915. 

1875-1915. 
ate,  1863-1915. 

P  KIVBR  BASIN. 
L  7BATTTBES. 

Berkshire  County,  Mass.,  its  head- 
of  Westfield  River  on  the  east,  the 
iderhook  Creek  on  the  west.  The 
ad  near  Washington  Station,  in  the 
urso  is  northward  to  Dalton.  From 
tward  to  Pittsfield,  where  it  receives 
hence  its  general  course  is  southerly 
,  enters  near  Stratford,  Conn.  It  is 
rainage  area  comprises  1,930  square 
ve  the  Massachusetts  State  line  is 
square  miles  is  in  Massachusetts,  33 
12  square  miles  in  Connecticut.  The 
near  Great  Barrington  is  280  square 
^alls  VUlage,  Conn.,  644  square  miles. 
)ams  rise  at  an  altitude  exceeding 
Lt  Pittsfield  the  elevation  is  about 
6  the  river  traverses  a  wide  valley, 
arms.  In  most  places  the  bed  of  the 
t  in  a  few  it  is  made  up  of  ledges  of 
)roduce  falls.  The  basin  is  to  some 
ae  headwater  region,  but  as  a  whole 
The  basin  includes  about  15  square 
«,  and  offers  some  opportunities  for 
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SVBFACE  WATERS  OF  MASSACHUSETTS. 


Power  has  been  developed  at  Housatonio,  Great  Barrington,  and  a 
number  of  other  places  in  Massachusetts,  but  considerable  power 
remains  unutilized  on  the  main  river  as  well  as  its  tributaries. 

HOXrSATOMIC  BIVXB  NBAB  OBEAT  BABBINGTON,  MASS. 

Location. — At  a  highway  bridge  about  a  quarter  of  a  mile  northeast  of  the  Van 
Deusenville  raUroad  station  and  2  miles  north  of  Great  Barrington. 

Drainage  arka. — 280  square  miles. 

Records  available. — May  17,  1913,  to  September  30,  1915. 

Gaoe. — Inclined  staff  on  downstream  side  of  left  abutment  of  bridge;  vertical  high- 
water  section  attached  to  bridge  abutment. 

DisoHARQE  heasurehents. — ^Made  from  upstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  gravel;  control  practically 
permanent. 

Extremes  of  discharge. — Maximum  stage  recorded:  7.9  feet,  March  29,  1914; 
approximate  discharge,  5,200  second-feet.  Minimum  stage:  Zero  flow  at  various 
times  caused  by  storage  of  water  above  the  mills. 

Winter  flow. — Discharge  relation  not  seriously  affected  by  ice. 

Rboulatton. — Storage  above  dam  of  a  paper  mill  about  a  mile  above  station  causes 
low  flow  on  Sundays  and  holidays. 

AocuRACT. — Records  based  on  two  gage  readings  a  day  and  are  considered  fair. 

Ditcharge  meaniremenU  of  Houiatomc  River  near  Cheat  Barrington,   Mau.,  during 

1913-1916. 


Date. 

Uadeby- 

Gage 
height. 

Dis- 
charge. 

Date. 

Hade  by— 

Oage 
bei^t. 

DIs- 
cbarg*. 

1913. 
Hay  21 

C.H.  Pierce 

Feet. 

3.19 

1.47 

1.48 

.74 

3.38 
3.27 
3.12 

2.88 

1«0 
1«9 
13.7 

1,170 
1,130 

996 

837 

1914. 
Apr.  18 
17 
Aug.  18 
Sept.  27 
Dec.  17 

1915. 
Feb.    2 
Apr.    9 

R.8.  Barnes 

Feet. 
3.96 
4.00 
1.19 
.66 
1.46 

•  2.42 
2.38 

8ec.-fl. 
1,590 
1,680 
80 

Aug.    7 
Oct.   18 

do 

R.  8.  Baraes 

do 

O.W.Hartwell 

R.  8.  Barnes 

19 

do 

R.  S.  Barnes 

13.4 

1914. 
Vat.    3 

do 

ISl 

3 

C.H.  Pierce 

278 

19 
30 

do 

do 

do 

513 

■>  Discharge  relation  alTccted  by  ice. 


Dmiy  discharge,  in  itoond-feet,  of  Housatonic  River  near  Oreat  Barrington,  Mass.,  for 
the  years  ending  Sept.  SO,  191S-191S. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1913. 
1 

165 
420 
335 
420 
375 

240 
375 
105 
295 
420 

875 
335 
397 
295 
65 

295 
240 
240 
ISO 
65 

65 
240 
225 
225 
340 

225 
340 
135 
225 
225 

165 
85 
56 
122 
185 

159 
105 
159 
110 
17 

35 
23 
83 
67 
29 

7 
67 
85 
69 
81 

107 
37 

105 
87 
97 

105 
105 

22 
8 

87 

1913i 
18 

255 
255 
355 
375 
355 

375 
335 
225 
520 
275 

255 
265 
240 
123 
296 

225 
225 
210 
210 
122 

240 
225 
240 
225 
240 

240 
122 
225 
195 
ISO 
ISO 

35 
28 

147 
43 

112 

138 
77 

110 
11 

112 

73 
ISO 
112 
110 

67 
9 

83 

3 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

355 
195 
336 
397 

356 
375 
375 
1,050 
640 

670 
640 
650 
700 
805 
770 

8.- 

81 

4 

67 

5 

M 

8 

31 

7 

8 

110 

9 

10 

83 

u 

90 

13 

35 

13 

28 

14 

16 

186 
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%ie  River  near  Great  Barrington,  ilasi.,  for 
>,   /9iJ-i9i5— Continued. 


I. 

Apr. 

it«y. 

July. 

Aug. 
85 

Sept. 

170 

2,060 

i,ai» 

335 

225 

125 

^70 

3,560 

1,190 

335 

210 

123 

IW 

am 

3,4«0 

840 

255 

195 

97 

165 

«5 

3,830 

805 

255 

122 

195 

1«5 

oso 

3,650 

910 

295 

56 

195 

195 

»10 

1,500 

1,660 

275 

105 

141 

56 

770 

1,420 

1,500 

355 

295 

no 

130 

i70 

1,740 

1,190 

255 

295 

17 

195 

470 

3,530 

1,0S0 

375 

255 

51 

ISO 

610 

4,300 

840 

255 

355 

34 

165 

SSO 

3,920 

735 

295 

295 

75 

138 

4M 

3,470 

910 

335 

li» 

165 

195 

445 

3,300 

1,500 

141 

ISO 

165 

S« 

,•»,■« 

,   3,om 

1,500 

190 

225 

180 

340 

3S5 

1     1.830 

1,420 

•     195 

225 

141 

165 

355 

1,740 

1,360 

195 

240 

07 

195 

335 

;    3,830 

770 

225 

225 

no 

138 

670 

1,660 

875 

225 

165 

153 

195 

120 

\    !,««) 

640 

255 

67 

ISO 

123 

120 

3,300 

640 

85 

255 

165 

33 

640 

'    3,370 

640 

255 

IM 

195 

85 

315 

I    3.100 

610 

335 

225 

355 

165 

445 

2,470 

495 

355 

ISO 

123 

138 

470 

1     1,500 

375 

310 

130 

335 

162 

&J0 

I    1,500 

205 

195 

141 

340 

162 

910 

1,500 

445 

340 

17 

180 

105 

,470 

1,660 

397 

75 

85 

ISO 

48 

,580 

1,6«0 

SSO 

ISS 

130 

340 

112 

,070 

1    1  660 

3SS 

48 

130 

115 

125 

,920 

'    1,4» 

210 

340 

180 

22 

110 

,470 

1 

2BS 

159 

105 

eb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

420 

sao 

375 

430 

196 

180 

ISO 

44i 

470 

980 

375 

366 

196 

266 

166 

470 

295 

735 

130 

206 

340 

315 

296 

335 

315 

580 

275 

397 

122 

420 

316 

265 

335 

580 

255 

420 

no 

356 

1,340 

153 

700 

495 

375 

355 

13 

420 

1,190 

110 

520 

420 

520 

315 

141 

375 

1,120 

356 

580 

420 

520 

420 

122 

1,050 

770 

240 

580 

580 

470 

335 

105 

4,110 

69 

315 

445 

470 

397 

315 

97 

3,370 

520 

275 

375 

335 

1,030 

397 

81 

2,060 

620 

240 

375 

420 

2,140 

356 

60 

1,420 

420 

180 

315 

445 

2,060 

315 

86 

1,190 

315 

225 

335 

375 

1,740 

225 

97 

980 

815 

225 

580 

316 

980 

296 

130 

700 

375 

195 

,470 

490 

770 

105 

133 

496 

340 

340 

740 

397 

6)0 

196 

76 

470 

376 

225 

,m 

.355 

445 

266 

115 

206 

470 

366 

770 

355 

470 

375 

97 

375 

876 

180 

700 

315 

610 

295 

73 

620 

376 

340 

397 

235 

620 

265 

226 

680 

210 

275 

520 

375 

420 

376 

130 

470 

865 

620 

320 

Uf> 

375 

375 

225 

445 

316 

445 

520 

397 

336 

2S6 

195 

470 

680 

397 

i,370 

356 

356 

266 

195 

470 

6S0 

255 

\m 

420 

240 

335 

166 

265 

610 

310 

1,1110 

375 

430 

296 

165 

496 

520 

255 

I,  ISO 

315 

335 

335 

180 

296 

445 

256 

225 

296 

375 

210 

355 

856 

76 

875 

296 

165 

166 

266 

196 

225 

376 

196 

160 

650 

[  com  w*U  diAiMd  bdaw  1,700  Mocod-fe*t.    DiMbaig* 
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Monthbf  di$charge  of  HoutaUmie  River  near  Great  Sarrmgton,  Mau.,for  the  yean  endine 

Sept.  SO,  1913-1915. 
[Drainags  am,  280  sqaar*  inllM.) 


Discharge  in  gecond-lMt. 

Run-olt 
(dffithln 
Incbeson 
drainage 

area). 

Uonth. 

Haxjmum. 

fi  IP  Im^jTti  - 

Uean. 

Per 
sqnare 
nilki. 

Acoo- 

racy. 

Ifay  1T-3L 

1,0» 
S3D 

m 

16S 
1«5 

195 

65 

65 

9 

6 

547 

304 

203 
86.8 
75.1 

1.95 
1.09 
.735 
.310 
.368 

1.09 

1.23 

.84 

.36 

.30 

B. 

lUM 

B 

July 

B. 

Annot 

B. 

B. 

19U-14. 

October 

NoTemtxr 

1,S80 
1,190 
1,0» 

22 
54 
165 

273 

403 

415 

•1255 

-279 

1,130 

2,290 

844 

234 

186 

147 

139 

.978 
1.44 
1.48 
.911 
.903 
4.04 
8.18 
3.01 
.835 
.604 
.525 
.496 

1.13 

1.61 

1.71 

1.05 

1.03 

4.66 

9.U 

3.47 

.93 

.77 

.61 

.55 

B. 
B. 
B. 

Juiuary i .  i . 

C. 

F6bruftry i 

D. 

Ilarrh... 

8,070 
4,300 
1,660 
355 
355 
355 
340 

315 
1,420 

210 
48 
17 
17 
32 

C. 

Anril 

C. 

Mv-V-U"::::::::::;::::::::::;:::::: 

B. 

Jinn* ■  - 

B. 

July 

B. 

August. , 

B. 

B. 

5,070 

17 

549 

1.96 

35.64 

1914-15. 
Octobtf 

I«6 

lfl5 

195 

1,500 

3,640 

980 

2,140 

420 

240 

4,110 

1,340 

520 

1 

10 

17 

67 

295 

225 

130 

165 

13 

150 

60 

75 

80.9 
106 
112 
402 
954 
429 
603 
309 
138 
756 
462 
269 

.280 
.379 
.400 
1.44 
3.41 
1.53 
Z15 
1.10 
.493 
2.70 
1.65 
.961 

.33 

:4l 

1.66 
3.55 
1.76 
X40 
1.37 
.55 
3.11 
1.90 
1.07 

B. 

B. 

TWwmhAP , . , 

C. 

jgQuary     

C. 

Febmarr ...  ... 

C. 

KiSi:::;;::::::;:::. :::::::. :::.:::. 

B. 

Audi 

B. 

il^^\"":::::;::::::::::::::::::::::: 

B. 

jimQ 

B. 

B. 

B. 

S^mbw 

B. 

3,640 

1 

382 

1.36 

18.48 

»  Dlacbarge  (or  the  month  estimated  on  account  of  ice. 

HOtrSATONIC  BIVEB  AT  FAU.S  WLLAOB,  CONN. 

Location. — ^^Vbout  half  a  mile  below  the  power  plant  of  the  Connecticut  Power 

Co. ;  23  miles  north  of  Gaylordsville. 
Drainage  area. — 644  square  miles  (authority  Stone  &  Webster  Engineering  Cocpo- 

ration). 
Records  AVAILABLE. —July  11,  1912,  to  September  30, 1915. 
6aoe. — Temporary  staff  gagee  July  11  to  October  26, 1912;  chain  gage  1,500  feet  below 

the  railroad  station  October  27, 1912,  to  May  22, 1914;  Stevens  water-stage  recorder 

300  feet  below  chain  gage,  December  15,  1913,  to  September  30,  1915;  all  gage 

heights  referred  to  datum  of  chain  gage. 
Discharge  measurements. — Made  by  wading  at  low  stages,  from  a  boat  at  medium 

stages,  and  by  means  of  floats  at  flood  stages. 
Channel  and  control. — Channel  deep  and  fairly  uniform  in  cross  section;  one 

channel  at  all  times;  control  not  clearly  defined  except  at  low  stages;  probably 

permanent. 
Extreme's  of  discharge. — Maximum  stage  recorded:  13.3  feet  at  4.30  p.  m.,  March 

29, 1914 ;  discharge,  8,830  second-feet.    Minimum  stage  recorded :  Zero,  at  various 

times  during  the  months  of  October,  1914,  to  January,  1915,  owing  to  shutting 

down  of  power  plant  and  storage  of  water. 
Winter  plow. — Discbarge  relation  not  seriously  afiected  by  ice. 
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I  flow  at  low  water  waa  regulated  by  power 
1914,  the  plant  of  the  Connecticut  Power  Co. 
ater  flow.    The  plant  has  a  present  capacity 
id  on  the  wheels  of  90  feet. 
by  standard  methods  of  stream-gaging  and  ia 


[  by  Connecticut  Power  Co. 

iver  at  FdlU  Village,  during  yean  191S-19U. 


■ 

D»t«. 

Uadeby- 

baig^t. 

DIs- 
chart*. 

1913. 

July    8 

9 

9 

Sept.  20 

30 

1914. 
May  21 

D. H.Wood 

Tut. 
l.ao 

1.44 
1.55 
L46 
.94 

4.00 

'"■^ 

55 
30 
70 
30 
!« 
30 

ao 

67 

do 

do 

Jonyand  Hacee 

do 

WoodindJooy 

305 

3U 

199 

82 

1,3(» 

)taffgag«. 

onic  River  at  Falls  Village,  Conn.,  for  the  yeart 
>t.  SO,  19H-1915. 


July. 

Aug 

Bapt. 

1         ^^- 

July 

.JAug. 

Sapt. 

1812. 

383 

809 
637 
541 

393 
334 

347 
263 

3ie 
rc 

iX 

430 
304 
329 
182 
214 

21.. 

329 
231 
288 

450 
374 

304 

■  •    334 

23    

280 

.     338 

33 

200 

.1    440 

34 

255  '    555 
228,    370 

314  ;    306 

196      307 
145      206 

180  '■    278 
175  1    245 
270  1    306 

234 

.'    286 

25 

378 

.'    324 

338 

26 

273 

.     282 

338 
374 
288 

242 

27.. 
28.. 

182 

.     282 

189 

.1    388 

29 

214 

.     284 

,  30.. 
31.. 

1 

234 

1 

F'eb. 

Mar. 

Apr. 

May. 

June.    July. 

Aug. 

Sapt. 

,770 

1,680 

4,410 

1,420 

632 

208 

118 

190 

,880 

1,330 

3,880 

1,270 

700 

196 

133 

190 

,800 

1,390 

3,180 

1,010 

800 

328 

178 

187 

320 

1,3X 

3,880 

860 

800 

294 

187 

205 

,290 

1,280 

3,720 

480 

1,250 

211 

SOS 

178 

,800 

1,030 

3,660 

845 

1,130 

208 

118 

211 

,550 

835 

3,500 

840 

1,060 

175 

190 

175 

,540 

865 

3,300 

700 

1,080 

234 

184 

183 

,tm 

910 

3,100 

650 

740 

214 

190 

187 

,430 

1,390 

1,810 

508 

634 

208 

214 

163 

,480 

1,790 

1,670 

480 

593 

217 

136 

196 

,320 

1,930 

3,670 

440 

539 

224 

112 

186 

,131) 

1,730 

4,200 

610 

472 

208 

142 

186 

,nnn 

1,890 

4,240 

628 

428 

199 

133 

181 

915 

3,310 

4,060 

556 

360 

211 

136 

85 

940 

3,900 

3,430 

542 

208 

199 

115 

93 

588 

3,800 

3,980 

619 

199 

175 

.142 

80 

900 

3,500 

3,600 

574 

178 

196 

118 

186 

&W 

2,730 

2,180 

512 

184 

214 

118 

186 

735 

3,390 

1,740 

655 

380 

202 

118 

184 

7» 

3,410 

1,540 

864 

735 

154 

196 

186 

1,140 

2,430 

1,530 

810 

400 

80 

190 

178 

1840 

2S30 

1,450 

880 

388 

20S 

172 

28S 

1.510 

l!080 

1  S30 

1,460 

400 

214 

188 

2BT 

1 

230 

1 

980 

1,290 

1,970 

400 

214 

168 

283 

/  I 


I  I 
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mi, 


38 


SURFACE   WATEB8  OF   MASSACHUSETTS. 


Daily  ditdutrge,  in  leoond-feet,  of  Houtatonic  River  at  Fall*  Village,  Conn.,  for  the  ytars 
ending  Sept.  SO,  /9/)?-7WS— Continued. 


Day. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1912-13. 
26 

2,690 
2,380 
1,420 
1,160 
1,000 
725 

308 
420 
448 
297 
205 

211 
178 
154 

196 

178 

181 
214 

376 
280 
311 

258 
227 
205 
199 
196 

282 
314 

346 
290 
692 

2,060 
4,510 
3,500 
2,830 
1,700 
1,270 

160 
169 
151 
139 
163 

166 
168 
189 
157 
160 

133 
154 
148 
G9 
24 

37 
60 
92 
121 
121 

136 
121 
121 
98 
88 

112 
112 
115 
112 
112 
112 

725 
1,170 
1,040 
1,060 
1,100 

885 
592 
596 
700 
740 

601 
583 
538 
710 
1,220 

2,020 
2,010 
1,350 
1,220 
1,010 

1,040 

900 

880 

1,100 

1,200 

1,170 

1,180 

1,060 

885 

950 

955 
850 
795 
900 
880 

90 
109 
109 
118 
136 

133 
100 
98 
112 
118 

98 
88 
87 
73 
29 

154 
139 
138 
138 

127 

139 
124 
157 
148 
145 
112 
115 
115 
100 
160 

1,200 
1,370 
1,450 
1,440 
1,470 
1,810 

890 
880 
1,000 
870 
740 

745 

80S 

1,550 

1,490 

1,300 

1,240 

900 
1,170 
1,010 

740 

875 
900 
915 
700 
725 

819 
715 

735 
870 
930 

835 
810 
855 

900 
870 
673 

139 
154 
151 
142 
112 

95 
115 
136 
157 
118 

130 
139 
106 
148 
145 

151 
151 
151 
124 
100 

151 
148 
130 
125 
109 
86 
98 
138 
136 
141 
130 

2,150 
2,110 
2,080 
1,400 
1,290 
1,690 

600 
550 
450 
400 
350 

350 

350 
350 
350 
300 

300 
250 
200 
200 
200 

300 
300 
300 
300 
300 

300 
300 
300 
600 
1,200 

800 

800 

900 

1,000 

1,400 

1,600 

45 
70 
35 
135 
140 

145 

950 
2,240 
1,680 
1,270 

760 

950 

2,090 

2,000 

1,240 

765 

668 

1,700 

2,690 

2,660 

2,040 
1,290 
965 
1,650 
1,420 

1,190 
1,000 
810 
655 
696 
683 

1,290 

825 

1,690 

1,800 
1,600 
1,300 
1,100 
1,000 

800 
800 
800 
800 
700 

700 
800 
600 
600 
600 

600 
600 
600 
600 
600 

500 
450 
450 
450 
400 

350 
400 
400 

1,050 
1,500 
1,360 
1,150 
1,060 

1,340 
2,320 
1,950 
1,490 
1,240 

960 
840 
870 
860 
1,460 

3,830 
3,960 
3,140 
2,200 
1,490 

1,170 
965 
1,040 
1,330 
3,760 

5,850 
4,800 
3,740 

2,430 
3,930 
6,960 
8,110 
7,180 
5,520 

400 

1,000 

2,500 
2,300 
2,100 

1,900 
1,600 
1  400 
1,280 
1,330 

1,240 

1,420 

1,020 

975 

855 

850 
2,020 
2,800 
2,530 
2,120 

1,950 
1,920 
860 
1,000 
2,350 

1,250 
1,060 
1,070 
1,610 
1,610 

4,640 
4,580 
5,100 
4,830 
4,320 

3,120 
2,750 
2,860 
4,740 
5,680 

5,840 
5,040 
4,260 
3,660 
3,300 

3,280 
3,190 
3,220 
3,050 
3,050 

3,820 
4,280 
4)140 
3,600 
2  930 

1,600 
1,150 
1,030 
1,710 
1,850 
1,240 

2,710 
2,470 
1,960 
1,710 
1,860 

3,330 
3,430 
3,050 
2,630 
2,260 

1,700 
1,900 
2,770 
3,160 
2,840 

2,800 
2,120 
1,640 
1,530 

11460 

1,440 

1,320 

1,100 

835 

891 

750 
780 
780 
790 
637 
480 

855 
820 
682 
673 
740 

765 
650 
740 
920 
715 

705 
684 
810 
534 
460 

464 
436 
476 
504 
500 

456 

700 
678 
688 
596 

547 
614 
601 
476 
432 
368 

333 
336 
272 
283 
220 

808 
583 
332 
512 
632 

696 
585 
583 
480 
448 

400 
408 
440 
332 
220 

380 
300 
416 
404 

388 

234 
4(H 
619 
230 
282 

227 
248 
318 
262 
290 

336 
346 
325 
356 
318 

241 
311 

308 
314 
280 

224 
187 
154 
234 
266 

255 
241 
297 
356 
529 
5)2 
452 
420 
560 
420 
418 
278 
350 
336 
339 

109 
139 
139 
115 
148 
154 

392 
398 
364 
244 
208 

208 
353 
570 
420 
368 

418 
398 
372 
318 
318 

314 

297 
350 
808 
266 

272 
283 
255 
248 
238 

208 
238 
220 
224 
220 
214 

339 
504 
716 

866 
845 

830 

910 

1,080 

3,390 

4,480 

4,390 
3,540 
2,830 
1,990 
1,580 

1,280 

980 

960 

•  835 

1,380 

1,220 
1,400 
1,230 
1,080 
935 

730 
745 
850 
850 
850 
840 

166 
80 
175 
196 

ao2 

186 

217 
198 
220 
217 
224 

253 
234 

214 
196 
258 

280 
262 
248 
234 
202 

190 
258 
252 
248 
227 

208 
300 
392 
332 
346 

300 
260 
276 
338 
244 
266 

529 

583 

684 

1,210 

3,220 

3,320 
2,720 
2,170 
1,610 
1,460 

1,330- 

1,230 

1,170 

895 

830 

860 

1,020 

1,060 

910 

845 

632 
1,010 
1,730 
1,740 
1,450 

1,440 
1,260 
1,040 

960 
1,080 

975 

aos 

27 

190 

28 

214 

29 

aos 

30 

72 

31 

1913-14. 
1 

2S3 

2 

a«4 

S 

252 

4 

ais 

6 

217 

S 

IBS 

7 

198 

8 

24S 

9 

241 

10 

SM 

11 

238 

12 

211 

13 

1S3 

14 

220 

15 

33« 

16 

237 

17 

184 

18 

109 

19 

160 

JO , 

21 

142 
103 

22 

173 

23 

1S3 

M 

157 

25 

lao 

28 

1,590     2-900 

151 

27 

4,040 
7,190 
8,620 
7,390 
5,840 

2,760 
2,020 
1,640 
1,320 
1,340 

1,140 
1,040 

3,350 
3,220 
3,(B0 
3,100 

542 
484 

488 
432 
558 

832 
015 

138 

28 

las 

29 

183 

30 

157 

31 

1914-15. 
1 

1,090 

a. 

78S 

3 ; 

780 

4 

888 

s 

614 

e 

S16 

7.. 

50O 

8. 

920     1,090 
935     1,030 
955     1.020 

504 

9 

583 

10 

588 

11 

920 
725 
735 
730 
684 

601 
691 
646 
692 

588 

538 
538 
547 
512 
592 

642 
65,5 
601 
608 
606 
601 

1,340 
2,740 
3,120 
2,810 
2,240 

1,620 
1,390 
1,230 
990 
1,070 

1,000 
830 
876 
796 
740 

637 
686 
720 
673 
730 

460 

12 

368 

13 

448 

14 

444 

15 

420 

18 

4«D 

17 

478 

18 

538 

19 

40O 

20 

516 

21 

642 

23 

1,020 

23 

1,080 

24 

975 

2S 

688 

as 

350 

27 

730 

as. 

583 

at 

460 

30 

456 

31 

I.— Oag^-belgbt  record  lacking,  and  dbcbarge  e8timat«d  Sept.  22,  Oct.  7-14, 
1915.    Ice  reportedin  river  Feb.  7-23, 1913,  Jan.  1  to  Mar,  »,  1914,  and  Jan.  1-7, 1915. 


NoM.- 


1912,  and  July  2iU30, 
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fall*  ViUage,  Cotm.,/or  the  yean  ending  Sept. 
191t-191S. 

•a,  M«  sqiun  milM.) 


Ran.oO 
(depth  In 
inches  on 

P«r 

squar* 
mllo. 

Maximum. 

TLfflnttntini 

U«ui. 

dralnac* 

are»). 

440 

145 

375 

a437 

as3 

803 

160 

331 

.498 

.57 

670 

183 

316 

.491 

.55 

3,  MO 

»1 

iOl 

.918 

1.06 

3,800 

633 

1,1S0 

1.83 

X04 

1,990 

845 

1,410 

3.19 

352 

3,020 

1,290 

2,300 

3.67 

4.13 

J,  770 

5X8 

1,250 

1.94 

303 

8,110 

825 

3,700 

4.10 

4.83 

4,410 

1,060 

3,430 

8.76 

4.20 

1,970 

440 

«15 

1.43 

1.64 

1,250 

178 

536 

.833 

.93 

328 

80 

1S3 

.397 

.34 

214 

80 

157 

.244 

.38 

3B7 

72 

181 

.281 

.31 

8,110 

72 

1,150 

1.7V 

34.30 

4,510 

154 

73« 

1.U 

1.30 

2,020 

538 

084 

1.53 

i.n 

1,550 

«1« 

913 

1.43 

1.04 

i,<ao 

200 

513 

.797 

.93 

1,800 

350 

731 

1.13 

1.17 

8,520 

400 

2,390 

S.71 

4.38 

5,680 

2,750 

3,820 

5.95 

6.64 

3,430 

480 

1,830 

384 

3.37 

69« 

220 

407 

.632 

.71 

570 

208 

306 

.475 

.55 

392 

190 

255 

.396 

.46 

2» 

136 

19« 

.304 

.34 

8,520 

136 

1,090 

1.60 

22.99 

U8 

24 

122 

.189 

.23 

160 

29 

117 

.182 

.20 

157 

86 

131 

.203 

.23 

2,600 

35 

1,110 

1.72 

1.98 

5,S50 

840 

2,030 

3.15 

3.28 

2,760 

512 

884 

1.37 

1.58 

3,120 

432 

1,110 

1.72 

1.92 

920 

350 

614 

.953 

1.10 

560 

154 

332 

.510 

.58 

4,480 

339 

1,430 

Z22 

2.56 

-3,320 

529 

1,320 

3.05 

336 

1,090 

350 

605 

.939 

1.05 

5,850 

34 

810 

1.36 

17.06 

K 

/« 
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SUBFACE   WATEBS  OF   MASSACHUSETTS. 


Doy$  of  dejieimey  in  discharge  of  Hoiuatonie  River  at  Fall*  Village,  Conn.,  dwinff  th* 
year*  ending  Sept.  SO,  191t-1915. 


Discharge 

inaeo- 

ond-feet. 

TbeoreU- 
oal  horse- 
power 
per  foot 
offaU. 

Days  of  deficiency  in  discliarge. 

1912° 

1913-13 

1913-14 

19K-15 

100 
150 

aoo 

2S0 
300 

3S0 
400 
4M> 

500 
600 

700 

800 

900 

1,000 

1,600 

2,000 
2,500 
3,000 
4,000 
5,000 

6,000 
7,000 
8,000 
9,000 

11.4 
17.0 
22.7 
28.4 
34.1 

39.8 
45.4 
61.1 

56.8 
68.2 

79.5 
90.9 
102 

7 
37 
83 
111 
130 

124 
127 
132 
135 
143 

154 
166 
182 
189 
255 

299 
328 
347 

357 
361 

362 
363 
364 
365 

20 
78 
100 
104 
109 

119 
125 
135 
148 
177 

209 
230 
250 
270 
323 

335 
344 
351 
361 
364 

365 

1 

13 
30 
46 

60 
87 
73 
76 
80 

81 
82 

2 
27 
7« 
101 

127 
146 
161 

168 
178 

199 
216 
241 
252 

287 

304 
315 
328 
347 
357 

362 
362 
364 
366 

114 
170 

:::;:;::" 

227 
284 
341 
454 

568 

682 

795 

909 

1,020 



aJulylltoSBpt.30, 1912. 

Note.— The  above  table  gives  the  theoretical  horsepower  per  foot  of  fall  that  may  be  developed  at  different 
rates  of  discharge  and  shows  the  number  of  days  on  whlcn  the  discharge  and  corresponding  horsepower 
were,  respectively,  less  tlian  the  amomits  given  In  the  columns  for  discharge  and  horsepower.  In  ustne 
this  table  allowance  ^ould  be  made  for  the  various  losses,  the  principal  ones  being  the  wheel  loss,  wliicn 
may  be  as  large  as  30  per  cent,  and  the  head  loss,  which  may  be  as  large  as  5  per  cent. 

CONNECTICUT  RIVER  BASINl 

OENBKAL  FEATtniES. 

Connecticut  River  rises  in  the  Connecticut  lakes  in  northern  New 
Hampsbire  and  flows  southward  between  New  Hampshire  and  Ver- 
mont and  across  Massachusetts  and  Connecticut  into  Long  Island 
Sound.  *It  is  the  largest  river  in  New  England  except  the  St.  John, 
is  about  345  mUes  long,  and  drains  an  area  of  11,300  square  miles, 
which  is  distributed  as  follows: 

Square  miles 

Canada 105 

New  Hampshire 3,120 

Vermont 3,970 

Maasachusetts 2,720 

Connecticut 1, 430 

The  river  has  many  important  tributaries,  among  which  are  Pas- 
sumpsic,  Ammonoosuo,  Wells,  White,  Mascoma,  Ottaqueechee,  Sugar, 
West,  and  Ashuelot  rivers,  which  join  north  of  the  Massachusetts 
line;  Millers,  Deerfield,  Chicopee,  and  Westfield  rivers,  which  enter 
in  the  State  of  Massachusetts;  and  Farmiagton  River,  which  enters 
near  Hartford,  Conn. 
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bnneoticut  lakes  to  Long  Island 
Lt  1,900  feet.  The  upper  parts  of 
most  part  forested,  and  the  surface 
ch  here  and  there  rise  to  mountain 
n  New  Hampshire  and  Vermont 
the  tributary  streams  have  a  good 
Itivation,  Deerfield  and  Westfield 
n  Massachusetts,  are  quick-spiUing 
narrow  valleys,  largely  wooded; 
he  east,  drain  a  flatter  country  in 
iimerous.  In  Connecticut  the  river 
he  country  rolUng,  its  soil  is  very 
ning  district. 

lite,  gneiss,  mica  slate,  and  mica 
the  red  sandstone  in  the  Connecti- 
iaven  nearly  to  the  northern  bound- 
)vailing  surface  material  is  glacial 

.  in  the  Connecticut  Valley  is  about 
15  inches  at  Hartford  to  probably 
upper  portions.     In  a  general  way, 

month  in  the  time  of  beginning  of 
bion  of  the  river  and  at  its  headwaters, 
everity  of  floods  from  melting  snow 

The  range  in  winter  weather  is  also 
mrses  of  the  river  being  frequently 
!  the  upper  third  of  the  river  usually 
winter.  Snow  accumulates  to  con- 
ivigable  to  Hartford  and,  by  smaller 

ge  on  Connecticut  River  are  perhaps 
England  rivers,  although  on  Millers, 
some  storage  has  been  developed. 
I  in  this  basin  where  reservoirs  coidd 
of  systematic  effort  in  this  direction 
onnecticut  coidd  be  much  improved 
;e  sites,  especially  in  the  upper  parts 
ributary  to  the  Connecticut  through 
!  in  area  and  can  be  drawn  down  60 


^i 


I 


itaries  are  very  important  for  water 
ge  power  plants  are  in  operation  at 
timers  Falls,  and  Holyoke,  but  many 
fiain  undeveloped.^ 
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StTBPACE   WATEES  OF   MASSACHUSETTS. 


The  longest  record  of  flow  in  the  Connecticut  basin  is  that  made 
at  Holyoke,  Mass.,  which  extends  back  to  1880.  This  record  'was 
interrupted  in  1899,  but  since  1904  the  records  of  the  station  at 
Sunderland  are  available.  The  driest  year  diiring  the  period  cov- 
ered by  these  records  was  1882-83,  and  the  wettest  1889-90,  the 
total  flow  during  these  two  years  being  about  in  the  ratio  of  1  to  2.06. 

The  drainage  areas  of  the  river  and  of  several  of  its  tributaries  are 
given  in  the  following  table: 

Drainage  areat  of  Conneetieut  River  and  tributaries. 


River. 

LocaUty. 

ATM. 

f^-Qnneotlrat 

Uoutb 

St.mUm. 
11,400 

Do 

u^odo 

Do 

^MO 

Do    

flnnilarlfmfl ,  Mfl^S  .  lit  PAFfnir  StfltiOTI 

kS 

Do 

sliob 

FflsnunTKtfc 

Uoutb 

«N> 

White.. 

do 

no 

West 

....  do 

MO 

Asboelot 

do 

Mmwfi 

do 

BOt 

Deerfield 

do 

Chlcopee 

....do 

7n 

Wesfield 

do  .                                                                   

510 

CONNECTICUT  BIVEB  AT  OBFOBD,  N.  H. 

Location. — At  covered  highway  bridge  between  Orford,  N.  H.,  and  Fairlee,  Vt., 
approximately  10  miles  downstream  (by  river)  from  mouth  of  Waits  River. 

Drainage  area. — 3,100 '  square  miles. 

Records  available. — August  6,  1900,  to  September  30, 1915. 

Gaoe. — Chain  attached  to  upstream  side  of  bridge  and  inclined  staff  on  left  bank 
below  bridge. 

Discharge  measurements. — Open-water  measurements  made  from  downstream  aide 
of  the  bridge  or  from  a  cable. 

Channel  and  control. — Channel  wide  and  deep  with  gravelly  bottom;  control  for 
low  stages  slightly  shifting. 

Extremes  of  discharge. — Maximum  stage  recorded,  1900-1915:  33.4  feet  at  noon, 
March  28,  1913  (see  fig.  5,  p.  56);  approximate  discharge,  determined  from  exten- 
sion of  rating  curve,  57,300  second-feet.  Minimum  discharge  for  24  hours:  288 
second-feet,  September  28, 1908. 

Winter  flow. — Discharge  relation  seriously  affected  by  ice,  usually  from  December 
to  March,  but  the  relation  remains  unusually  constant  during  each  period. 

Regulation. — A  special  study  by  means  of  temporary  installation  of  a  water-stage 
recorder  during  September  and  October,  1914,  showed  no  appreciable  effect 
from  the  operation  of  any  power  plants  above  the  station. 

AcctTRACY. — Rating  curve  fairly  well  defined  and  estimates  during  open-water  periods 
considered  good. 


>  Remeasored  since  published  in  previous  reports. 
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RtD*r  at  Orford,  N.  H.,  during  1900-1915. 


Date. 


1907. 
Feb.  ao 
21 
Sept.  27 

1008. 
Mar.    4 
Sept.  24 
Dec.  24 

1909. 
Feb.  9 
July  19 
Sept.  9 
Oct.  211 
Dec.    18 

1910. 
Mar.  29 
Aug.  17 

1911. 
Apr.  29 
June  22 

1912. 
Feb.  21 
Oct.    22 

1913. 
Uar.  10 
Apr.  30 
Sept.  11 

1914. 
Jan.     5 

16 
Feb.    4 

23 
Nov.  4 
Dec.  23 

24 

1915. 

Jan.    15 

Feb.     9 

25 

26 

Apr.  28 

Sept.  17 

17 

IS 


Madeby- 


Butterfleld  and  Ucotian 

do 

D.M.Wood 


D.U.Wood. 
.do.. 


Wood  and  French.. 


H.  F.  French.. 
D.  M.  Wood... 

...do 

...do 

....do 


T.  W.  Norcroas.. 
O.  M.  Brett 


Covert  and  De  Oolyer. 
a.  H.Canfleld 


O.  H.  Canfield.. 
C.  S.  De  Oolyer . 


C.  S.  Do  Oolyer. 
R.  S.  Barnes.... 
O.  H.Canfleld... 


W.S.  Easterly.. 

do 

....do 

C.C.  Covert 

R.  S.  Barnes.... 
C.  S.  De  Oolyer. 
R.  S.  Barnes.... 


R.  8.  Barnes 

...do 

...do 

...do 

.do.. 


Tliweutt  and  Adams. 

O.  F.  Adains 

....do 


OaES 
wight. 


belKl 


Feti. 
H.Sl 
>4.«4 

5.87 


K7.11 

2.04 

>3.S3 


>8.90 
4.48 
4.53 
5.18 

»5.10 


15.38 
5.99 


18.75 
4. 82 


>5.28 
6.31 


»6.52 
11.65 
2.47 


»5.42 
>4.89 
>6.44 
k5.22 
4.85 
>4.92 
>4.80 


»S.73 

6  6.80 

kU.O 

2t.52 

13.70 

4.16 

4.05 

3.82 


DU- 
charge. 


Stc.-ft- 
1,100 
1,000 
3,710 


2,340 
439 
098 


4,140 
1,800 
1,800 
2,340 
1,640 


17,000 
3,280 


24,100 
2,280 


1,370 
2,550 


1,420 

10,900 

604 


1,580 
1,190 
1,940 
1,060 
2,120 
1,040 
1,040 


1,410 
1,600 
9,190 
34,500 
14,100 
1,390 
1,440 
1,330 


ed. 

by  ice;^ge  read  to  water  surface. 

iaU  River  at  Orford,  N.  H.,for  the  yean  ending 
),  1900-1915. 


Aug. 


2,520 
2,610 
2,880 
.1,270 
4,120 

5,110 
4,450 
3,900 
3,070 
2,700 


Sept. 


1,000 
950 
•15 
9tiO 
906 

1,000 
1,100 
1,100 
1,000 
1.000 


Day. 


1900. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

;:i 


Aug. 


2,190 
1,880 
1,600 
1,460 
1,340 

1,340 
1,340 
950 
1,220 
1,160 
1,100 


Sept. 


1,000 
1,100 
2,030 
2,520 
2,190 

1,880 
1,600 
1,400 
1,880 
2,350 


\\\ 


I  I 
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SURFACE  WATERS  OF  MASSACHUSETTS. 


Daily  dMutrgt,  in  Koond-feU,  of  Connecticut  River  at  Orford,  N.  H. ,  for  the  yean  ending 
Sept.  30, 1900-1915— ConiinuoA. 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Fab. 


Uar. 


Apr. 


May.. 


June. 


Jnly. 


Aug. 


ItOO-UOL 

1 

2 

S 

4 

6 

« 

7 

8 

9 

10 

H 

U 

U 

14 

IS 

19 

17 

18 

19 

20 

21 

22 

21 

24 

25 

26 

27 

28 

28 

30 

81 


2,n)0 
4,010 
3,7M 
2,700 
2,3» 

1.880 
2,700 
3,680 
3,270 
S,«80 

4,780 
12,000 
12,600 
9,130 
6,770 

5,900 
5,660 
5,220 
4,780 
4,340 

4,010 
3,680 
3,070 
3,270 
3,070 

3,270 
3,170 
2,880 
2,880 
2,520 
2,350 


2,190 
2,110 
2,030 
1,880 
1,600 

1,600 

1,850 

3,470 

10,100 

13,700 

13,700 

12,000 

8,880 

7,740 

6,140 

5,660 
4,450 
3,6R0 
4,010 
5,660 

10,200 
14,600 
16,300 
15,300 
13,500 

9,770 
10,100 
10,400 
8,300 
6,770 


6,380 
6,140 
5,660 
5,330 
5,110 

5,000 
5,110 
5,110 
5,110 
5,550 

5,110 
5,110 
5,220 
5,110 
4,780 

4,230 
4,120 
4,010 
4,010 
4,120 

4,230 
4,010 
4,230 
4,450 
5,650 

6,900 
6,640 
6,260 
5,900 
6,900 
5,900 


5,500 
5,000 
4,500 
4,000 
3,600 

3,300 
3,000 
2,800 
2,800 
2,800 

2,700 
2,700 
2,700 
2,700 
2,700 

2,600 
2,600 
2,600 
2,600 
2,600 

2,500 
2,500 
2,600 
2,500 
2,600 

2,500 
2,400 
2,400 
2,400 
2,400 
2,400 


2,400 
2,400 
2,300 
2,300 
2,300 

2,000 
2,000 
2,500 
2,500 
2,600 

2,400 
2,400 
2,400 
2,400 
2,300 

2,300 
2,300 
2,200 
2,200 
2,200 

2,100 
2,100 
2,000 
2,000 
2,000 

2,000 
1,900 
1,800 


1,800 

1,800 
1,800 
1,800 
1,800 

2,000 
2,000 
2,000 
2,000 
2,500 

2,500 
2,500 
2,500 
2,500 
2,500 

2,500 
3,000 
3,000 
3,000 
3,000 

3,000 
3,000 
3,300 
5,000 
9,320 

10,800 
15,800 
21,300 
18,500 
16,100 
13,700 


12,300 
11,000 
12,300 
17,400 
22,100 

21,700 
24,200 
28,700 
31,800 
31,000 

28,400 
25,400 
22,900 
21,300 
21,300 

21,700 
22,100 
22,500 
23,400 
24,200 

24,200 
26,900 
29,700 
32,300 
32,600 

29,700 
24,600 
19,700 
16,600 
14,800 


15,500 
16,300 
IS,  .500 
13,300 
11.000 

9,320 
8,020 
7,460 
7,040 
7,040 

7,460 
8,020 
8,300 
8,.%0 
7,740 

6,380 
5,550 
5,660 
6,900 
9,180 

11,600 
8,300 
7,740 
7,600 
9,180 

9,470 
8,020 
7,600 
8,300 
9,180 
9,030 


7,600 
6,800 
5,800 
6,140 
6,640 

6,640 
6,380 
5,440 
6,140 
6,260 

5,900 
.S,660 
5,330 
4,560 
4,010 

3,680 
3,470 
3,270 
2,790 
2,700 

2,610 
4,340 
5,000 
6,510 
6,900 

6,020 
4,780 
3,790 
4,340 
7,600 


8,450 
6,640 
3,680 
5,000 
5,220 

5,900 
4,340 
4,230 
4,010 
4,340 

4,120 
4,010 
4,010 
3,170 
2,190 

1,810 
1,740 
1,670 
2,.'i20 
2,520 

2,520 
2,270 
1,950 
1,740 
1,670 

1,400 
1,280 
1,460 
1,880 
2,430 
.5,000 


6,140 
5,660 
3,800 
3,470 
3,170 

8,070 
2,790 
3,680 
4,450 
5,780 

S,«40 
6,510 
6,380 
5,230 
4,230 

3,570 
4,340 
4,340 
4,120 
3,900 

3,900 
2,700 
2,520 
2,350 
2,270 

2,190 
1,810 
1,600 
1,400 
1,340 
1,100 


Day. 


Oct. 


Nov. 


Dec. 


Ian. 


Feb. 


Uar. 


Apr. 


Itiy. 


June. 


July. 


Aug. 


1901-2. 

1 

3 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

34 

25 

36 

27 

28 

SB 

30 

31 


1,340 
1,340 

1,400 
1,400 
1,460 

1,670 
1,880 
1,740 
1,530 
1,530 

1,460 
1,460 
1,400 
1,880 
2,190 

4,670 
5,220 
3,470 
3,370 
3,070 

2,970 
2,790 
2,610 
2,430 
2,270 

2,110 
3,430 
3,520 
3,350 
1,950 
1,740 


1,670 
1,670 
1,600 
2,030 
1,460 

1,340 
1,340 
1,280 
1,340 
1,400 

1,740 
1,600 
1,340 
1,740 
2,030 

2,030 
2,110 
2,350 
2,190 
1,810 

1,670 
1,400 
1,400 
1,530 
1,950 

2,030 
2,110 
1,960 
1,630 
1,530 


1,460 
l.S.'iO 
1,600 
1,500 
1,500 

1,500 
1,500 
1,500 
1,500 
2,500 

3,000 
4,  .560 
5,220 
5,660 
13,000 

30,400 
28,400 
20,300 
16,100 
8,600 

6,140 
6,640 
7.1^ 
6,000 
5,000 

4,500 
4,000 
3,800 
3,500 
3,500 
3,000 


5,000 
6,000 
6,000 
6,000 
6,000 

5,500 
5,000 
5,000 
4,500 
4,000 

3,800 
3,700 
3,600 
3,500 
3,400 

3,300 
3,200 
3,100 
3,100 
3,100 

3,000 
3,000 
3,000 
3,000 
2,800 

2,800 
2,800 
2,700 
2,700 
2,700 
2,700 


2,700 
2,000 
2,600 
2,600 
2,500 

2,600 
2,500 
2,500 
2,500 
2,500 

2,400 
2,400 
2,400 
2,300 
2,300 

2,200 
2,200 
2,200 
2,100 
2,100 

2,100 
2,000 
2,000 
3,000 
5,000 

8,000 

5,66() 
2,8S0 


12,100 
27,100 
43,400 
38,800 
35,000 

29,300 
21,900 
IS, TOO 
IS,  .500 
1 8,  .500 

19,100 
19,300 
20,300 
19,300 
18,700 

18,500 
18,500 
18,700 
18,600 
18,900 

18,900 
19,100 
18,  KXI 
18,500 
18,400 

16,800 
14,800 
11,600 
9,770 
14,400 
21,700 


23,200 
21,700 
18,200 
14,400 
11,300 

10,800 
10,100 
9.62U 
9,320 
10,200 

12,600 
13,000 
14,200 
13,000 
12,600 

11,300 
8,600 
8,880 
9,320 
9,320 

9,620 
11,600 
12,100 
12,300 
12,600 

13,700 
16,300 
16,400 
16,600 
16,400 


16,800 
16,400 
16,600 
15,000 
14,800 

9,470 
9,320 
S,3(I0 
7,320 
7,040 

7,040 
6,260 
5,780 
5,000 
5,330 

5,5.50 
.5,220 
4,890 
4,560 
4,670 

4,560 
4,780 
4,670 
5,550 
6,140 

8,160 
12,000 
29,  COO 
31,800 
20,700 
20,500 


17,000 
11,500 
9,320 
11,600 
12,300 

11,200 
10,800 
10,  .500 
9,770 
12,  .500 

11,500 
10,200 
9,030 
7,740 
7,460 

7,180 
11,300 
14,600 
16,300 
10,400 

6,900 
6,640 
6,140 
5,550 
5,110 

4,890 
6,900 
8,460 
8,300 
7,600 


6,020 
6,780 
6,260 
6,770 
6,660 

5,330 
4,670 
4,560 
4,340 
4,340 

4,120 
3,470 
3,170 
3,070 
2,880 

3,470 
3,790 
3,790 
3,900 
3,900 

4,010 
4;  450 
4,890 
4,670 
4,560 

4,340 
3,000 
3,370 
3,070 
2,780 
2,520 


2,190 
4,890 
6,510 
7,460 
6,140 

5,000 
4,780 
4,670 
4,560 
4,780 

4,560 
5,780 
8,300 
6,380 
4,780 

4,  .560 
4,230 
3,680 
3,070 
2,700 

2,430 
2,3.50 
3,070 
4,230 
4,560 

5,550 
5,220 
2,790 
2,350 
2,270 
3,270 
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4  River  at  Orford,  N.  H., /or  the  yeart  ending 
975— Continued. 


Uur. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

3,aoo 

18,  .500 

5,660 

1,740 

3,030 

3,810 

2,080 

-.800 

l«,«00 

5,780 

1,400 

3,030 

3,470 

1,960 

7,400 

13,900 

!,,e«o 

1,280 

2,190 

3,970 

1,960 

6,100 

14,400 

5,000 

1,2!*0 

2,430 

3,110 

1,880 

4,800 

22,900 

4,670 

1,U0 

3,520 

1,880 

1.880 

3,S00 

18,900 

4,340 

1,100 

3,190 

1,800 

1,880 

2,000 

16,100 

4,010 

1,220 

l.O.V) 

1,600 

1,740 

I, son 

14,000 

4,010 

1,340 

1,810 

1,530 

1,340 

7,600 

15,500 

4,120 

1,400 

1,!M 

1,5.10 

1,180 

M,800 

15,500 

4,340 

1,600 

1,400 

1,530 

1.100 

ll.tOO 

15,300 

4,450 

1,440 

1,530 

1,870 

1,000 

«,400 

13,900 

4,660 

2,190 

2,110 

2,110 

1,000 

93,(100 

13,300 

4,340 

4,780 

2,520 

2,110 

1,000 

29,300 

10,7U0 

3,470 

7,740 

2,110 

2,030 

960 

27,400 

10,500 

3,680 

7,740 

1,670 

1,950 

950 

M,300 

10,200 

3,270 

5,680 

1,400 

1,880 

880 

25,000 

10,400 

3,270 

4,130 

1,460 

2,110 

770 

23,100 

8,880 

3,270 

3,170 

3,110 

1.810 

731 

19,  SOP 

8,180 

2,880 

3,790 

2,970 

1,340 

770 

21,. VW 

8,030 

2,520 

2,790 

2,970 

1,380 

770 

2s,aoa 

7,180 

2,520 

3,070 

2,350 

1,460 

8U 

33,700 

6,380 

2,430 

3,370 

2,350 

2,270 

770 

37,800 

6,140 

1,950 

6,260 

2,350 

3,270 

725 

40,100 

5,550 

2,110 

5,680 

2,430 

3,170 

680 

39,900 

5,550 

2,030 

4,670 

2,530 

2,970 

640 

37,000 

5,550 

1,740 

3,470 

3,430 

H'S'" 

880 

33,100 

5,440 

1,600 

3,270 

,^,370 

2,1W 

880 

25,900 

6,330 

1,530 

3,  ."120 

4,010 

2,430 

735 

19,900 

6,110 

1,530 

2,190 

3,470 

2,190 

731 

16,100 

5,110 

1,460 

2,190 

3,880 

1,950 

770 

13,900 

1,460 

3,010 

2,030 

..•••>• 

1,160 

14,(00 

22,500 

4,780 

1,810 

1,530 

J'SS 

1,160 

13,700 

22,900 

4,340 

1,740 

1,800 

1,380 

1,160 

13,300 

21,300 

4,120 

1,740 

1,600 

1,840 

1,160 

11,300 

30,900 

3,570 

1,880 

1,460 

1,340 

1,220 

8,880 

19,700 

3,470 

2,350 

1,400 

2,270 

1,400 

8,160 

16.800 

3,470 

3,370 

1,340 

3,900 

1,400 

9,470 

15.700 

8,790 

1.950 

1,160 

3,790 

1,470 

10,400 

13,300 

6,000 

1.670 

1,050 

2,970 

3,360 

14,000 

11,300 

6,260 

1,530 

905 

3.700 

3,670 

18,000 

11,300 

5,780 

1,400 

1,000 

3^450 

3,010 

21.700 

11,600 

4,670 

1,460 

1,340 

1,740 

3,500 

30,900 

14,600 

3,900 

1,000 

1,340 

1,740 

2,240 

18.300 

13,200 

3,270 

1,050 

1.460 

*'^ 

2  So 
1,960 

14,800 

10,100 

2,880 

1,340 

1,600 

1,«I0 

10,700 

8,740 

2,610 

1,670 

1,670 

1,740 

1,820 

8.450 

14,800 

2,270 

1,740 

1,600 

MS 

1,680 

7.460 

18,900 

3,190 

1,670 

1,740 

*'SS 

1750 

7,740 

19,500 

3,190 

1,670 

1,530 

f9S 

1:S8 

7,460 

23,600 

2,110 

1,160 

1,460 

*'1fi 

8,640 

22,900 

2,110 

1.100 

1,600 

4,010 

1,540 

6,640 

33,300 

3,090 

1,000 

2'2S 

3,000 

1,680 

6,900 

16,800 

1,530 

950 

3,900 

5,320 

1,890 

7,320 

13,000 

1,670 

960 

4,780 

6,900 

8,840 

9,030 

10,400 

1,740 

815 

4,340 

4,670 

8,840 

11,000 

8,740 

1,810 

860 

4,120 

4,450 

10,400 

16,300 

8,300 

1,740 

905 

J'JS 

5,660 

17,200 

17,800 

7,600 

1,810 

90S 

2,700 

7,460 

18,600 

18,500 

7,040 

1,400 

1,100 

2,350 

S'SiS 

31,700 

21,500 

6,770 

1,950 

1,340 

2,030 

6.330 

18,500 

23,100 

6,640 

1,810 

1,400 

1,600 

6,140 

15,900 

6,360 

1,460 

1,280 
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46 


SURFACE    WATERS   OF    MASSACHUSETTS. 


Daily  diteharge,  <n  seeondrfeel,  of  Connecticut  River  at  Orford,  N.  H.,/or  the  years  ending 
Sept.  SO,  1900-]9]S—Continned. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I904-05. 
1 

8,880 
10,800 
10,900 
9,920 
9,180 

7,320 
5,220 
5,000 
4,560 
4,230 

4,330 
4,010 
4,560 
4,230 
4,120 

4,120 
3,900 
3,680 
3,370 
3,270 

3,270 
5,220 
6,640 
6,380 
5,660 

5,530 
5,330 
5,000 
5,000 
4,560 
4,450 

3,790 
3,570 
3,570 
3,370 
3,270 

3,270 
3,070 
2,970 
2,880 
2,520 

2,350 
2,190 
2,030 
2,430 
2,350 

2,350 
1,970 
1,970 
1,830 
1,750 

2,270 
2,320 
2,480 
2,690 
2,670 

2,590 
2,270 
2,190 
2,110 
2,110 

2,110 
1,970 
1,830 
1,970 
1,830 

1,630 
1,510 
1,460 
1.350 
1,240 

1,130 
1,050 
1.050 
1,050 
1,050 

i,aw 

1,050 
970 
950 
950 

950 
940 
940 
940 
920 

900 
900 
900 
900 
900 
900 

880 
800 
800 
800 
800 

800 
800 
720 
770 
820 

870 

920 

970 

1,020 

1,070 

1,000 

1,000 

975 

975 

950 

950 
880 
880 
880 
840 

840 
800 
800 
800 
800 
700 

700 
700 
700 
600 
600 

620 
640 
660 
660 
680 

700 
720 
730 
740 
740 

740 
740 
740 
760 
740 

720 
680 
680 
660 
630 

600 
600 
600 

580 
580 
560 
560 
560 

600 
600 
600 
600 
600 

600 
600 
670 
800 
850 

910 
1,000 
I.IOO 
1,180 
2,070 

3,060 
3,480 
3,620 
3,730 
5,300 

in,300 

21,600 
31,900 
37,200 
37,200 
35.400 

33,200 
31,000 
23,400 
1.5,200 
11,300 

11,000 
13,300 
13,000 
12,000 
9,770 

10,200 
12,300 
13,500 
13,300 
13,000 

12,. 300 

10,700 

9,180 

7,740 

7,040 

'11,000 
14,000 
l.i,200 
13,700 
11,300 

9,770 
9,620 
10,600 
11,600 
12,600 

12,600 
•  12, 100 
9,620 
10,100 
12,000 

12,600 
13,000 
12,600 
11,800 
10,100 

10,700 
10,200 
8,300 

7,S80 
7,600 

1,180 
«,flOO 
7,lfO 
7,040 
6,900 

6,900 
6,770 
6,380 
5,660 
5,000 

4,670 
4,120 
6,510 
7,040 
6,140 
4,670 

4,460 
4,230 
3,6.S0 
3,790 
4,010 

4,120 
6,220 
4,560 
4,. 340 
3,680 

3,270 
2.m) 
3,470 
5,220 
5,780 

s.noo 

4,.T«) 

3,170 
3,270 
3,570 

3,370 
3,470 
3,470 
3,370 
2,970 

2,610 
3,370 
7,1.>W 
7,460 
5,900 

6,510 
7,040 
10,400 
17,600 
15,200 

9,920 
4,7S0 
3,900 
3,470 
3,270 

2,970 
2,700 
2,790 
2,700 
2,520 

2,610 
2,700 
2,610 
2,610 
3,900 

4,010 
3,670 
2,520 
2,190 
1,960 

1,670 
1,670 
1,600 
1,600 
1,530 
3,470 

3,680 
5,000 
7,320 
6,330 
4,340 

3,070 
2,610 
2,610 
3,070 
3,370 

2,610 
2,790 
2,430 
2,520 
2,610 

3,370 
6,020 
6,140 
5,110 
3,900 

3,070 
2,610 
2,350 
2,030 
1,670 

1,460 
1,460 
2,190 
3,680 
3,370 
4,450 

6,640 

2 

5,440 

3 

4,120 

4 

6,510 

S 

6 

7,740 
7,  l.'W 

6,140 

8 

5,440 

9 

4,670 

10 

4,010 

11 

3,270 

12 

2,970 

13 

3, 170 

14 

3,070 

li 

2,880 
2,610 

1« 

17 

2,520 

18 

4,120 

19 

9,  ISO 

20 

10,400 

21 

10,400 

22 

9,77D 

23 

8,oao 

24 

6,140 

25 

5,660 
4,560 

26 

27 

4,4SO 

28 

4,010 

20 

3,6SO 
3,470 

30 

31 

Day. 


Oct. 

Nov. 

Deo. 

Jan. 

3,270 

2,030 

6,210 

6,660 

3,170 

2,  no 

7,600 

6,000 

2,880 

2,030 

8,660 

6,500 

2,880 

2,110 

9,3fO 

6,000 

2,700 

2,270 

10,200 

6,000 

2,610 

3,070 

10,100 

4,000 

2,520 

3,570 

9,770 

3,000 

2,350 

4,010 

9,470 

3,000 

2,270 

3,790 

8,600 

2,500 

2,190 

3,680 

6,140 

2,500 

2,110 

3,470 

5,440 

2,500 

2,110 

3,370 

4,120 

2,000 

3,880 

3,070 

4,010 

2,000 

3,170 

3,070 

3,900 

2,000 

3,170 

2,970 

3,900 

2,000 

2,970 

2,790 

3,900 

2,000 

2,700 

2,970 

4,120 

2,000 

2,430 

3,070 

3,570 

2,000 

2,430 

2,880 

3,070 

2,000 

2,520 

2,970 

3,270 

2,000 

2,790 

3,070 

3,670 

2,500 

8,070 

3,170 

4,120 

4,000 

3,970 

3,370 

4,560 

8,000 

3,070 

3,790 

4,670 

21,900 

2,880 

3,430 

4,560 

27,100 
24,600 

3,520 

2,610 

4,560 

2,190 

2,880 

4,460 

21,300 

2,190 

2,970 

4,340 

16,400 

3,190 

3,680 

4,660 

12,500 

2,190 

6,200 

4,670 

10,100 

1,880 

«,140 

8,880 

Jan.      Feb.      Mar.     Apr.     May, 


June.     July.    Aug.    Sept. 


igo&.6. 

1 

2 

3 

4 

5 

6.:.... 

7 

8 

9 

10 

11 

13 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

23 

33 

84 

36 

36 

37 

38 

39 

30 

31 


6,510 
4,310 
4,000 
3,500 

3,000 
2,600 
2,2,'iO 
2,2.'i0 
2,250 

2,250 
2,250 
2,2.'J0 
2,260 
2,260 

2,150 
2,060 
2,200 
2,600 
2,500 

2,500 
2,500 
2,500 
2,850 
3,500 

3,500 
3,250 
3,000 


2,500 
2,200 

2,ino 
2,100 
2,000 

2,000 
2,000 

2,000 
2,000 
1,800 

1,800 
1,800 
1,800 
1,700 
1,600 

1,600 
1,600 
1,600 
1,600 
1,600 


6,200 
5,000 
5,000 
4,000 
4,000 

•4,000 
4,000 
4,000 
4,000 
4,000 

4,000 
3,000 
3,000 

3,rm 
10,000 

29,700 
30,200 

2fl,700 
27,100 
24,800 


1,600  33,400 
1,600  24,000 
1,600  22,300 
1,500  ;17,400 
1,500  ,14,200 

1,800  10,700 


1,800 
2,000 
5,000 
6,400 
6,600 


9,620 
9,030 
8,160 
7,460 


7,320 
8,160 
12,000 
14,600 
14,200 

13,000 
12,600 
12,100 
10,700 
13,600 

15,000 
14,200 

13,200 
18,000 
18,900 

17,400 
19,300 
19,700 
14,200 
13,200 

11,800 
10,200 
8,450 
8,020 
7,460 

11,300 
13,300 
23,800 
27,600 
20,300 
18,200 


14,600 
11,800 

9,180 
7,320 
8,160 

8,020 
9,320 
10,400 
11,800 
11,200 

9,470 
7,460 
6,770 
6,260 
6,650 

5,000 
4,340 
3,900 
3,570 
3,270 

3,680 
4,010 
4,450 
4,780 
4,460 

4,230 
3,900 
3,680 
3,370 
3,470 


4,010 
4,010 

3,7i)0 
3,370 
3,570 

3,680 
3,370 

2,n70 
2,  .ISO 
2,430 

2,970 
2,970 
3,070 
2,610 
2,430 

2,520 
2,110 

1,950 
1,740 
1,740 

1,670 
2,110 

2,610 
2,350 
2,030 

1,740 
3,110 

2,110 
1,740 
2,190 
2,700 


2,970 
2,970 
2,970 
2,110 
1,670 

1,950 
1,530 
1,460 
1,670 
1,670 

1,460 
1,160 
1,400 
1,160 
1,220 

1,050 
1,100 
1,160 
1,220 
1,340 

1,060 
1,100 

1,060 
1,100 
1,060 

1,280 
3,110 

4,010 
3,470 
3,370 
3,620 
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I  !l' 


River  at  Orford,  JV.  n.,/or  the  yeari  ending 
15— Continued. 


ar. 

Apr. 

Ifay. 

June. 

July. 

6,900 

Aug. 

8«pt. 

300 

31,800 

35,400 

5,320 

4,600 

1,340 

340 

16,600 

39,000 

5,450 

9,770 

6,100 

1,400 

330 

15,000 

40,600 

4,720 

9,320 

6,230 

1,400 

330 

13,000 

36,300 

4,800 

9,470 

5,580 

1,400 

320 

13,000 

30,200 

4,840 

8,300 

4,980 

1,950 

,330 

13,000 

24,200 

4,960 

7,480 

4,800 

4,280 

,330 

12,100 

19,100 

5,200 

5,450 

4,380 

6,080 

,330 

11,600 

17,600 

5,080 

4,600 

4,030 

3,920 

,330 

9,770 

14,000 

4,840 

4,490 

3,590 

3,380 

,330 

8,880 

15,600 

4,960 

4,280 

3,280 

2,790 

,310 

8,740 

16,100 

4,360 

4,260 

2,880 

3,280 

,300 

8,600 

15,900 

4,030 

4,030 

2,700 

2,430 

,200 

8,020 

14,200 

3,810 

4,380 

2,430 

3,700 

,390 

8,300 

11,600 

3,810 

4,600 

2,190 

4,840 

,270 

8,740 

12,500 

3,170 

4,720 

3,110 

4,980 

,260 

8,740 

12,800 

2,790 

5,450 

1,950 

3,280 

,240 

8,020 

14,400 

2,610 

3,920 

1,740 

2,970 

,600 

8,600 

18,400 

2,520 

3,iro 

1,480 

2,520 

,«00 

8,020 

16,600 

2,780 

2,880 

1,400 

2,110 

1,800 

7,600 

13,500 

8,170 

2,520 

1,280 

2,610 

2,0S0 

7,330 

11,500 

8,«» 

3,430 

1,280 

2,030 

i,3IM 

7,460 

9,820 

10,100 

2,270 

1,220 

1,530 

2,500 

8,300 

8,160 

8,450 

2,3.'iO 

1,220 

.1,530 

J.VOO 

13,000 

7,600 

5,080 

2,520 

1,220 

2,190 

3,800 

24,800 

6,230 

4,380 

2,700 

1,160 

2,880 

4,S0O 

25,200 

5,840 

3,810 

3,520 

1,160 

3,810 

«,UUO 

31,200 

8,230 

3,590 

2,700 

1,100 

3,380 

0,000 

31,700 

5.980 

3,480 

2,970 

1,100 

2,970 

5,000 

32,300 

6,100 

4,600 

3,3S0 

1,050 

3,070 

M.OOO 

32,600 

!>,840 

5,580 

4,280 

1,280 

7,180 

7,000 

1 

5,320 

4,490 

1,340 

Hv. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt. 

2,790 

18,400 

35,400 

6,230 

1,810 

1,200 

780 

2,770 

13,500 

31,200 

10,800 

1,740 

1,200 

980 

2,580 

11,000 

23,800 

8,160 

1,740 

1,200 

830 

2,340 

8,880 

20,900 

6,900 

1,970 

880 

830 

2,300 

6,900 

18,200 

6,360 

1,890 

1,200 

980 

2,260 

7,040 

15,000 

6,0SO 

1,740 

1,200 

880 

2,260 

7,880 

13,300 

4,280 

1,860 

3,810 

730 

2,260 

10,100 

12,000 

3,810 

1,590 

3,590 

^ 

2,200 

9,920 

13,200 

3,170 

1,660 

3,480 

2,200 

9,320 

15,300 

3,870 

1,500 

3,680 

550 

2,100 

10,400 

18,200 

2,780 

1,460 

3,220 

595 

3,000 

13,000 

16,300 

2,780 

1,320 

1,890 

640 

3,600 

12,300 

14,200 

2,680 

1,090 

1,660 

685 

4,500 

11,200 

15,000 

3,400 

980 

1,590 

628 

5,600 

10,400 

15,300 

2,320 

1,140 

1,630 

650 

6,800 

10,700 

13,200 

6,320 

1,260 

1,480 

640 

6,000 

10,800 

10,700 

8,300 

1,260 

1,460 

650 

8,500 

10,200 

8,600 

11,500 

1,320 

1,520 

606 

6,300 

9,620 

8,160 

8,160 

1,390 

1,660 

695 

6,000 

9,470 

8,180 

6,700 

1,860 

2,050 

505 

4,700 

9,180 

7,880 

4,280 

2,310 

2,050 

385 

4,500 

9,320 

6,900 

8,170 

2,220 

1,890 

696 

4,300 

9,470 

6,640 

2,780 

2,050 

1,660 

606 

e,B00 

9,920 

6,230 

2,680 

1,740 

1,480 

425 

10,000 

11,000 

6,700 

2,220 

1,590 

1,200 

550 

14,000 

14,000 

8,200 

2,050 

1,390 

1,280 

tes 

18,000 

19,700 

5,450 

1,890 

1,200 

1,200 

465 

a;4oo 

22,100 

6,700 

1,740 

1,140 

1,200 

288 

28,500 

34,900 

6,680 

1,660 

1,200 

1,090 

650 

30,«I0 

38,700 

6,230 
5^960 

1,520 

1,260 

880 

605 

20,700 

1,200 

880 
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SURFACE  WATERS  OF  MASSACHUSETTS. 


Dotty  ditchargt,  in  teamd-feet,  of  Connecticut  River  at  Orford,  N.  B.,foT  the  years  ending 
Sept.  SO,  i900-i9/5— Oontinued. 


Day. 


1908-9. 

2'.'.'.'.'.'.'. 

3 

4 

5 

6 

7 

8 

wV.'.'.'.'.'. 

11 

12 

13 

14 

16 

W 

17 

18 

19 

20 

21 

22 

23 

»'.'.'.'.'.'.'. 

26 

27 

28 

29 

30 

31 


Oct. 


550 
MB 
730- 
880 
780 

1,040 
B80 
980 
880 
730 

730 
640 
730 
830 


880 

830 
685 
5»S 

505 
640 
595 
640 
640 


685 

695 
730 
730 


Nov. 


640 
685 
730 
830 
780 

640 
685 

730 
685 
730 

730 

780 

1,040 

1,200 

1,260 

1,280 

1,320 

1,260 

780 

980 

930 
880 
780 
830 
930 

1,040 
1,320 
1,74a 
2,780 
2,140 


Deo. 


2,050 
1,890 
1,810 
1,740 
1,740 

980 
1,140 
1,890 
1,500 
1,390 

1,260 
1,200 
1,260 
1,390 
1,390 

1,340 
1,120 

1,000 
1,000 
1,040 

1,000 
9S0 
800 
898 
780 

860 
880 
860 
870 
890 
950 


Tan. 


Ii030 
1,030 
1,020 
1,330 
1,640 

3,820 
6,000 
6,720 
4,850 
4,480 

4,100 
3,570 
3,000 
2,430 
2,270 

2,100 
1,900 

1,690 
1,660 
1,640 

1,700 
1,770 
1,940 
2,010 
2,010 

2,010 
3,440 
3,500 
3,570 
3,230 
2,890 


Feb. 


2,840 
2,780 
2,740 
2,710 
2,740 

2,760 
2,800 
2,830 
4,140 
3,990 

3,830 
3,670 
3,360 
3,040 
2,810 

2,580 
3,410 
2,240 
2,170 
2,100 

5,000 
7,120 
6,110 
7,120 
7,310 

7,320 
6,910 

6,500 


Mar. 


5,740 
4,980 
4,560 
4,150 
3,920 

3,690 
3,640 
3,590 
3,520 
3,240 

3,150 
3,060 
3,160 
3,260 
3,150 

3,040 
2,980 
2,920 
2,860 
2,800 

2,720 
2,630 
2,480 
2,320 
3,000 

3,680 
4,430 
5,200 
5,400 
5,800 
6,300 


Apr. 


7,000 
8,200 

0,920 
11,600 
14,400 

18,500 
22,300 
29,100 
29,900 
24,400 

24,000 
23,800 
22,700 
24,400 
42,000 

49,700 
49,600 
46,800 
42,200 
38,800 

38,100 
3«,000 
30,600 
28,100 
20,700 

17,400 
15,200 
13,300 
13,700 
13,500 


Hay. 


13,009 
12,600 
11,800 
11,600 
12,300 

12,800 
12,800 
15,200 
16,400 
17,800 

19,900 
23,200 
21,700 
20,300 
17,000 

16,800 
18,000 
18,900 
19,900 
19,100 

16,800 
16,100 
11,200 
10,700 
8,450 

8,020 
7,320 
6,770 
8,740 
11,600 
9,620 


June. 


7,320 
6,500 
6,700 
4,960 
4,490 

5,320 
6,100 
5,580 
4,840 
4,140 

3,480 
3,280 

3,170 
2,870 
3,480 

3,170 
3,070 
4,140 
3,810 
4,030 

3,810 
3,380 
3,170 
3,280 
3,070 

3,070 
2,050 
1,970 
1,740 
1,590 


Toly. 


1,520 
1,660 
1,660 
1,590 
1,460 

1,810 
2,400 
2,220 
1,970 
1,590 

1,740 
1,520 
1,320 
1,320 
1,140 

1,140 
1,140 
1,460 
1,970 
1,740 

1,660 
1,590 
1,460 
1,390 
1,200 

1,460 
1,140 
1,090 


930 


Aug. 


780 
730 
7S0 

780 
880 
830 
880 
640 

780 
640 
685 
730 
685 

780 
730 
730 
686 

730 

830 

880 

980 

1,090 

1,090 

1,040 
930 

880 

930 

1,040 


Day. 


1909-10, 

1 

2 

3 

4 

6 

« 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

30 

31 

33 

33 

34 

35 

36 

37 

38 

29 

30 

31 


Oct.   Not.   Dec.   Jan.   F*h.   Mar.   Apr.   May. 


6,100 
6,360 
3,280 
3,280 
3,920 

3,700 
3,590 
2,400 
2,220 
1,810 

1,460 
1,690 
1,400 
1,460 
1,460 

1,520 
1,320 
1,460 
1,460 
1,660 

1,590 
1,660 
1,680 
1,740 
1,810 

2,140 
2,220 
2,870 
2,310 

1,810 
1,810 


1,660 
1,740 
1,740 
1,810 
1,970 

2,140 
2,580 
2,220 
2,220 
2,060 

2,220 
2,490 
2.310 
2,220 
2,140 

2,220 
2,220 
2,050 
2,050 
2,050 

2,140 
2,220 
2,220 
1,890 
2,780 

3,380 
3,700 
3,920 
3,700 
3,380 


3,700 
4,030 
3,920 
3,700 
3,380 

2,780 
2,580 
2,490 
2,310 
2,400 

2,220 
2,140 
2,050 
1,970 
1,990 

1,870 
1,760 
1,640 
1,620 
1,520 

1,520 
1,470 
1,410 
1,360 
1,240 

1,190 
1,190 
1,210 
1,310 
1,260 
1,020 


1,000 

1,000 

1,000 

900 

900 

900 

900 

900 

1,000 

1,000 

1,000 

i,noo 

1,000 
900 
900 

900 
1,000 
1,200 

i,r«) 

2,000 

3,000 
6,000 
12,000 
10,000 
8,000 

8,000 
7,000 
7,000 
6,000 
5,000 
4,000 


4,000 
3,600 
3,500 
3,000 
2,  .500 

2,000 
2,000 
2,000 

2,ono 

1,500 

l,,Wfl 
1,500 
1,500 
1,.^,00 
1,500 

1,500 
1,400 
1,400 
1,400 
1,400 

1,400 
1,.500 
1,600 
1,500 
1,600 

1,800 
2,000 
4,000 


8,000 
15,200 
21,. 500 
20,300 
17,800 

18,000 
19,100 
17,000 
15,  500 
13,300 

11,300 
9,770 
9,470 
8,740 
8,300 

7,740 
6,770 
5,840 
5,5S0 
5,320 

6,100 
6,900 
7,600 
8,300 
8,160 

18,500 
20,200 
18,200 
17,500 
18,400 
21,500 


23,600 
24,500 
24,200 
21,000 
18,400 

18,600 
20,200 
23,200 
23,300 
21,700 

17,200 
12,800 
10,500 
9,030 
7,740 

7,600 
7,320 
6,900 
6,640 
8,160 

9,770 
10,400 
11,600 
16,300 
13,300 

11,000 
11,200 
16,300 
1.3,900 
10,500 


9,920 
10,200 
10,100 
9,920 
9,770 

15,700 
13,700 
9,920 
9,920 
8,600 

9,470 
9,030 
8,020 
7,040 
7,360 

6,100 
5,580 
4,960 
5,200 
6,100 

6,770 
6,230 
5,450 
5,200 
6,230 

6,230 
15,700 
17,600 
16,000 
10,800 
10,700 


June.     July 


8,740 
8,880 
11,300 
14,800 
8,450 

7,320 
7,320 
7,180 
8,300 
7,880 

7,460 
6,900 
6,640 
6,100 
5,320 

5,200 
4,720 
4,380 
5,200 
5,580 

4,610 
4,. 500 
4,380 
3,600 
3,290 

2,900 
2,700 
2,700 
2,700 
2,520 


2,520 
2.340 
2,080 
.,920 
1,920 

1,840 
2,170 
1,840 
1,550 
1,550 

1,290 
1,620 
1,480 
1,690 
2,430 

1,350 
1,420 
1,350 
1,420 
1,230 

1,000 
1,170 
1,110 
1,230 
1,550 

1,620 
1,480 
1,480 
1,480 
1,350 
1,920 


Aug.     Sapt. 


2,000 
1,690 
1,620 
2,040 
6,230 

5,960 
4,260 
3,400 
2,520 
2,430 

2,340 
2,260 
2,080 
2,000 
1,840 

2,430 
2,800 
3,190 
2,610 
2,800 

2,990 
2,0SO 
2,000 
2,000 
2,080 

1,690 
1,290 
1,230 
1,170 
1,110 
1,110 
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cticut  River  at  Or/ord,  JV.  H..for  the  yean  ending 
90-;9;5— Continued . 


Vat. 

Apr. 

Itoy. 

Jane. 

July. 

Aug. 

Sept. 

D 

1,«)0 

9,330 

30,800 

2,710 

1,450 

2,030 

3,900 

D 

1,300 

8,030    32,800 

2,800 

1,320 

2,100 

3,710 

D 

1,300 

7,600 

34,500 

3,000 

1,140 

1,580 

3,03D 

0 

1,300 

6,650 

32,100 

3,090 

1,080 

1,520 

3,030 

0 

1,300 

6,520 

31,500 

3,180 

1,260 

1,330 

1,880 

0 

1,300 

8,780 

"'SS2 

2,710 

1,300 

1,330 

3,030 

0 

1,300 

10,400 

15,700 

2,620 

1,030 

1,380 

3,030 

0 

1,300 

21,900 

11,800 

4,340 

978 

1,140 

'  3,S90 

0 

1,200 

19,700 

12,500 

2,800 

S76 

1,030 

3,800 

0 

1,300 

19,700 

12,100 

1,790 

1,030 

1,030 

s,oto 

0 

1,200 

18,000 

10,500 

1,720 

1,080 

770 

3,800 

0 

1,200 

17,600 

10,200 

1,790 

l,a'«) 

770 

3^380 

0 

1,200 

18,300 

9,770 

1,940 

830 

870 

2,380 

0 

1,200 

31,500 

8,740 

2,100 

870 

870 

3,380 

0 

1,200 

33,800. 

7,740 

2,350 

680 

930 

1,940 

0 

1,300 

35,900 

6,920 

3,440 

820 

870 

3,030 

0 

1,300 

24,600 

6,390 

3,380 

920 

930 

3,440 

0 

1,300 

20,700 

5,880 

3,480 

1,520 

1,030 

2,S50 

0 

1,300 

18,000 

5,360 

3,090 

1,620 

1,320 

3,030 

0 

1,300 

16,600 

4,900 

2,800 

1,330 

1,580 

3,030 

0 

1'^ 

15,900 

4,000 

2,530 

1,030 

1,880 

2,030 

0 

1,400 

15,300 

3,900 

3,360 

1,030 

2,100 

1,880 

0 

1,400 

14,200 

3,800 

2,180 

1,030 

2,260 

1,730 

0 

1,500 

12,600 

3,580 

2,020 

1,030 

2,100 

1,850 

0 

1,500 

12,500 

3,380 

1,860 

820 

1,860 

1,940 

0 

1,500 

16,100 

3,480 

1,650 

1,030 

1,650 

2,020 

0 

3,500 

19,700 

3,800 

1,580 

1,520 

1,080 

2,020 

0 

•,000 

22,900 

3,690 

1,450 

1,140 

1,200 

3,8S0 

10,400 

25,900 

3,SS0 

1,520 

1,320 

2,350 

3,380 

10,700 

28,900 

3,090 

1,450 

2,020 

4,7S0 

3,180 

10,300 

2,900 

2,530 

4,670 

b. 

Mar. 

Apr. 

M.y. 

13,300 

Jon*. 

28,400 

July. 

2,080 

Au«. 

950 

Sept. 

00 

1,400 

13,300 

2,990 

00 

J'*S2 

H,200 

10,800 

30,600 

1,840 

1,170 

2,890 

00 

1,400 

11,800 

9,770 

28,400 

l,«90 

1,420 

2,700 

00 

1,400 

10,500 

9,180 

25,400 

1,620 

1,840 

2,340 

00 

1,400 

9,800 

8,300 

20,600 

!,550 

2,420 

2,160 

00 

1,400 

10,700 

9,320 

17,600 

1,920 

2,340 

2,160 

00 

1,400 

18,000 

9,180 

13,700 

1,840 

2,000 

2,000 

00 

1,400 

36,700 

9,620 

11,300 

1,760 

1,780 

3,000 

00 

1,400 

34,500 

9,180 

10,700 

1,620 

1,630 

1,840 

00 

1,400 

25,000 

9,030 

9,030 

1,430 

1,820 

1,930 

00 

1,400 

21,100 

9,470 

8,020 

1,170 

1,620 

1,840 

00 

1,400 

18,900 

9,470 

7,460 

1,290 

1,920 

1,840 

00 

1,400 

16,600 

9,620 

7,180 

1,290 

2,340 

3,290 

00 

1,400 

1.5,900 

10,700 

8,900 

1,420 

2,000 

3,710 

00 

1,600 

16,100 

11,600 

6,830 

1,290 

2,000 

3,830 

00 

2,200 

21,700 

10,800 

6,100 

1,170 

2,990 

3,600 

00 

3,800 

31,700     12,300 

5,580 

1,170 

3,820 

5,080 

oo 

4,600 

35,000  ,  12,600 

5,330 

1,170 

2,520 

4,380 

00 

6,200 

36,300     11,600 

3,930 

1,110 

2,160 

4,160 

00 

8,000 

34,100     10,100 

4,610 

1,060 

1,840 

5,080 

70 

10,000 

28,400  1  11,600 

4,050 

1,060 

1,480 

10,200 

00 

7,800  1  22,500     15,200 

3,820 

1,360 

1,420 

11,800 

00 

7,000 

20,900  ;  13,300 

3,500 

1,550 

1,280 

10,(00 

oo 

5,700 

25,400  1  10,700 

3,090 

1,550 

1,290 

7,460 

100 

5,200 

26,300 

10,400 

2,890 

1,420 

1,300 

»,8S0 

lOO 

4,600 

24,600 

10,100 

2,700 

1,290 

1,S50 

4,6X0 

lOO 

4,000 

20,300 

9,470 

2,520 

1,230 

3,600 

3,710 

lOO 

3,800 

18,500 

8,020 

2,420 

1,170 

6,330 

3,290 

lOO 

5,300 

18,200 

6.900 

2,700 

1,170 

4,500 

2,990 

7,600 

16,400 

12,800 

2,160 

1,000 

3,500 

3,600 

12,100 

20,900 

850 

3,090 

i  (. 
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SUBFACE  WATEBS  OP  MASSACHUSETTS. 


Daily  discharge,  in  tecond-fiH,  of  Connecticut  River  at  Orford,  JV.  H. ,  for  the  years  endimf 
Sept.  SO,  /900-Wi5— Continued. 


Day. 


19ia-13, 

1 

3 

3 

4 

S 

8 

7 

8 

« 

10 

11 

12 

13 

14 

is; 

18 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

28 

27 

28 

39 

30 

31 


Oct. 


6,330 
4,840 
4,050 
3,710 

3,500 
3,090 
2,790 
2,600 
2,700 

2,700 
2,700 
2,790 
2,700 
3,090 

3,500 
3,500 
2,890 
2,700 
2,520 

2,520 
2,700 
2,890 
6,3«0 
8,880 

7,740 
6,630 
5,960 
5,330 
4,610 
4,050 


Nov. 


3,930 
4,160 
4,  K,o 
3,930 
3,930 

3,710 
3,500 
9,0)0 
11,300 
12,600 

10,100 
7.  710 
6,360 
6,100 
6,700 

6,700 
6,700 
5,460 
5,080 
4,610 

4,380 
4,  IfiO 
4,380 
4,610 
4,840 

4,720 
4,610 
4,3S0 
3,710 
3,500 


Dec. 


3,290 
3,290 
4,380 
6,360 
8,020 

7,180 
7,460 
7,460 
6,360 
5,460 

5,460 
5,580 
6,360 
6,100 
6,220  ' 


Jan. 


6,220 

6,100 

I  5,960 

'9,030 

9,180 

7,740 

I  8,020 

8,020 

7,740 

I  6,630 

5,330 
5,960 
6,630 
6,360 
6,630 


Feb. 


6,  700  6, 380 

6,360  6,360 

5,460  8,600 

5,330  13,300 

6,630  14,400 

6,360  15,500 

5,580  15,200 

4,380  14,000 

4,160  13,700 

4,050  ;i2,600 


3,930 
3,930 
3,930 
3,820 
3,930 
5,330 


9,620 
9,030 
8,020 
6,900 
5,810 
0,100 


7,880 
7,740 
6.630 
6,220 
5,580 

4,960 
4,380 
4,160 
4,050 
3,710 

3,710 
3,400 
3,500 
3,500 
3,400 

3,500 
3,400 


Uar. 


4,000 
3.800 
3.600 
3.500 
3.500 

3.000 
2.500 
2,200 
1,800 
1,420 

5.000 
5,000 
9,000 
12.000 
15,000 

27,600 
27,600 


Apr.     May. 


3,290  22,500 
3,290  |18,2O0 
3,190   18,200 

3,290  123,400 
3,710  130,000 
4.500   29,900 


25,200 
23,200 
18,500 
15,500 
18,900 

20,900 
18,900 
14,600 
11,800 
10,100 

9,470 
9,770 
9,470 
11,000 
11,300 

12,000 
12,300 
12,000 
11,800 
12,300 


I 


8,880 
7,740 
7,320 
6,900 
6,360 

6,220 
6,220 
5,580 
5,080 
4,610 

4,160 
4,050 
4,050 
4,050 
3,930 

3,930 
3,930 
3,930 
4,040 
4,380 


Jane. 


5,500 
6,000 

4.500 
4.0i« 
3,500 


25,400 
26,500 

3^,900 
47,000 
56,000 
49,600 
.39. 400 
29,700 


12,000  4,610 

11,300  4,380 

10,800  5,3,30 

10,500  10,100 

10,100  12,600 

11,000  11,000 
12,000  I  8,600 
11,600  i  7,180 
10,700  10,400 
10,200  15,700 
14,000 


12,800 
9,920 
8,020 
7,040 
6,360 

5,580 
5,080 
4,810 
5,080 
5,080 

4,610 
4,050 
3,930 
3,490 
3,160 

3,160 
3,270 
3,490 
3,710 
3,380 

3,050 
2,850 
2,470 
2,290 
2,030 

1,870 
1,950 
2,110 

3,  aw 

2,470 


July. 


2,110 
1,790 
1,790 
1,360 
1,220 

1,570 
1,500 
1,500 
1,,W0 
1,500 

1,508 
1,600 
1,600 
1,800 
2,000 

2,000 
2,110 
2,110 
2,290 
2,290 

2,290 
2,470 
2,290 
1,950 
1,710 

1,640 
1,950 
2,  .380 
4,960 
4,380 
3,600 


Aug. 


2,650 
2,290 
2,110 
1,950 
1,950 

1,870 
1,790 
2,290 
1,950 
1,950 

1,360 
1,430 
1,360 
1,360 
1,430 

1,160 
1,430 
1,220 
1,160 
980 

780 
830 
780 
695 
780 

1,W0 
9S0 
780 
980 
780 

1,100 


Day. 


1913-14. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

li 

18 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

26 

27 

38 , 

3> 

ao 

81 


Oct.      Nov.      Dec.      Ian.     Feb.      Uar.       Apr.      Uay.     June.    July.     Aug, 


1,600 
930 
1,100 
1,500 
1,710 

2,110 
2,110 
1,950 
1,6)0 
1,220 

1,360 
1,840 
2,030 
2,290 
2,290 

2,290 
2,110 
2,110 
2,110 
2,110 

4,050 
6,200 
4,840 
3,930 
3,270 

4,160 
8,630 
8,600 
7,740 
6,360 
8,100 


6,100 
5,200 
4,050 
3,930 
3,380 

3,270 
.3,050 
3,050 
3,lf.O 
6,330 

7,040 
6,360 
5,OS0 
4,610 
3,820 

3,270 

3,  aw 
3,  aw 

2,850 
2,950 

4,500 
6,360 
6,840 
4,720 
4,160 

4,040 
3,710 
3,270 
3,050 
2,860 


2,850 
3,050 
3,160 
3,270 
3,490 

3,270 
3,270 
3,270 
4,160 
5,330 

6,900 
6,760 
6,6.30 
6,360 
.5,840 

6,330 
4,900 
4,500 
4,050 
3,490 

3,160 
2,950 
2,650 
2,470 
2,290 

2,030 
1,870 
1,9.50 
1,640 
1,670 
1,600 


1,360 
1,290 
1,220 
1,360 
1,790 

1,640 
1,500 
1,360 
1,500 
1,640 

1,500 
1,430 
1,160 
1,100 
1,160 

1,160 
1,220 
1,290 
1,290 
1,290 

1,290 
1,220 
1,220 
1,220 
1,220 

1,360 
1,360 
1,640 
1,640 
1,790 
1,950 


1,950 
2,030 
1,6)0 
1,790 
1,870 

1,790 
1,640 
1,500 
1,500 
1,500 

1,220 
1,040 

980 
980 
880 

930 
980 
930 
980 
9S0 

980 
930 

1,040 
980 

1,040 


930 


1,100 
2,290 
5,900 
7,7)0 
7,040 

5,700 
4,8;0 
4,260 
3,710 
3,270 

2,8,50 
2,6W 
2,  .380 
2,290 
2,200 

2,290 
2,500 
3,600 
4,260 
4,150 

3,600 
3,380 
3,050 
2,750 
2,560 

2,650 

4,500 

9,770 

11,300 

11,800 

11,600 


11,200 
16,800 
20,100 
10,800 
12,600 

9,030 
6,630 
6,500 
13,5('0 
16,800 

14,600 
15,000 
15,200 
12,500 
10,800 

10,800 
10,500 
11,000 
14,600 
27,400 

42,000 
44,300 
40,100 
32,300 
22,300 

18,600 
17,600 
18,400 
19,300 
24,200 


24,200 
19,100 
16,800 
15,900 
17,800 

20,  ,300 
20,700 
19.300 
17,800 
18,200 

17,800 
16,600 
14,400 
11,000 
10,100 

8,740 

7,880 
7,180 
6,900 
0,760 

6,360 
6,840 
5,5H0 
5,OS0 
4,720 

4,840 
4,840 
4,610 
4,3!<0 
3,9,30 
3,490 


3,270 
3,050 
3,270 
3,270 
4,500 

4,840 
4,040 
3,490 
.3,270 
2,950 

2,470 
2,110 
1,950 
1,790 
1,640 

1,500 
1,670 
1,.570 
1,570 
1,570 

1,790 
1,950 
1,790 
1,790 
1,790 

1,640 
1,500 
1,640 
1,710 
1,500 


1,500 
1,790 
2,470 
3,050 
2,950 

2,850 
2,850 
2,290 
1,950 
2,380 

2,650 
2,  )70 
2,200 
2  290 
2,560 

2,110 
1,790 
1,570 
1,710 
1,640 

1,600 
1,670 
1,500 
1,500 
1,360 

1,220 
1,100 
1,160 
1,100 
1,360 
1,570 


1,360 
1,640 
1,160 
1,220 
1,430 

1,790 
2,030 
1,950 
1,290 
1,220 

1,360 
1,290 
l,.'iOO 
1,600 
1,430 

1,290 
980 
1,040 
1,100 
1,100 

1,220 
1,220 
1,360 
1,500 
1,600 

1,640 
1,360 
930 
980 
1,640 
2,S«0 
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Hcul  Rtver  nt  Orford,  ff.  H.,for  the  year$  etuHny 
0-/9I5— Continued . 


'•b. 

Iter. 

Apr.     lUy. 

Juo*. 

luly. 

Aug. 

a«pt. 

,0M)  u,aoo 

3,030  12,000 

3,860 

3,470 

6,860 

3,470 

730   U,000 

2,200  11,800 

3.290 

3,490 

5,460 

3,390 

730  10,700 

2,290  10,200 

2,030 

3,930 

6,100 

3,110 

730     8.880 

2,290 

8,740 

2,030 

4,IW0 

5,330 

1,960 

730 

8,020 

2,380 

7,460 

1,960 

4,040 

4,840 

1,790 

730 

7,820 

2,560 

6,760 

1,960 

4,160 

3,930 

1,790 

880 

6,900 

3,760 

5,840 

1,640 

4,380 

3,490 

1,640 

430 

6.760 

2,9S0 

S:S8 

1,3«0 

4,380 

3,050 

1,430 

430     «,3fl0 

4,040 

1,600 

11,800 

3,600 

1,430 

290  j  6,960 

5,840 

6,630 

1,430 

21,900 

5,080 

1,600 

100    5,300 

10,800 

6,220 

1,430 

20,100 

8,600 

1,870 

880     4,610 

19.300 

6,330 

1,790 

14,000 

9,770 

3,380 

780  1  4,610  23,800 

4,960 

3,470 

8,740 

8,160 

2,880 

TSO     4,730  21,700 

4,380 

2,470 

6,840 

6,100 

2,380 

980  1  4,610 

18,400 

3,930 

2,110 

4,610 

5,080 

2,110 

Sm  I  4,380 

13,300 

3,710 

3,030 

3,930 

4,160 

1,790 

S60     4,040 

10,800 

3,380 

1,960 

3,710 

4,380 

1,570 

9Sa     3,270 

10,400 

3,270 

3,050 

4,050 

4,380 

1,300 

990     2,950 

9,620 

3,180 

4,380 

8,030 

4,060 

1,300 

9S0     2,960 

9,320 

3,060 

6,300 

8,600 

3,1(20 

1,670 

760     3,270 

9,030 

2,960 

4,380 

6,900 

3,160 

1,790 

960 

3,490 

8,100 

2,960 

3,710 

6,360 

3,860 

2,760 

3X0 

3,270 

7,180 

3,060 

3,050 

7,  ISO 

3,930 

6,080 

380 

3,eOD 

6,100 

2,850 

2,650 

6,900 

6,960 

6,840 

300 

3,930 

6,630 

2,470 

2,470 

5,580 

6,100 

4,840 

700 

4,840 

10,800 

2,660 

2,110 

4,610 

6,100 

3,«) 

000 

5,080 

14,400 

3,060 

1,950 

4,7» 

6,580 

3,270 

200 

4,060 

16,000 

3,820 

1,950 

6,630 

4,610 

3,600 

3,060 

12,600 

4,380 

1,960 

8,630 

3,600 

4,060 

2,290 

10,700 

3,710 

1,790 

7,180 

1,050 

3,930 

2,110 

3,270 

8,030 

2,660 

Ined  nting  curve,  the  Iow-wBt«r  pert  of  which  has  bean 
r  sUehtly  snlftlng  control. 

,toUar.24, 1901;  Dec.  4-11, 1901;  Dec.  24, 1901,  to  Feb.  30, 
,  to  liar.  28,  1904:  Nov.  17, 1904,  to  Uar.  26, 1906;  Nor.  W 
1906:  Bee.  13, 1906,  to  Mar.  30, 1907;  Dec.  1-10, 1907;  Jan.  4 
ec.  16, 1909,  to  Uar.  1, 1910;  Dec.  6. 1910,  to  Mar.  38, 1911; 
13;  Dec.  21, 1913,  to  Apr.  4, 1914;  and  Dec.  14, 1914,  to  Feb. 
mated  from  gage  heights,  diacliarga  measurements,  and 
!-16, 1913. 

it  Orford,  N.  H.,/or  the  yean  ending  Sept.  SO, 
900-1915. 

a,  3,100  square  miles.] 


Discharge  In  second-feet. 

Run-off 

(depth  In 
incnes  on 

Per 

Aoco- 

Him. 

Minimum. 

Mean. 

square 
mile. 

drainage 
area). 

110 

960 

2,270 

0.733 

aTi 

B. 

630 

815 

1.300 

.419 

.47 

B. 

,600 

1,880 

4,400 

1.43 

1.64 

A. 

300 

1,600 

7,660 

2.44 

2.72 

A. 

,900 

4,010 

5,170 

1.67 

1.92 

B. 

,600 

2,400 

2,930 

.946 

1.09 

D. 

,6(XI 

1,900 

2,220 

.716 

.75 

D. 

,,100 

1,800 

6,400 

1.74 

2.01 

D. 

,600 

11,000 

23,200 

7.48 

8.34 

B. 

,300 

5,550 

9,030 

X91 

3.36 

A. 

,600 

2,610 

5,240 

1.69 

1.89 

A. 

,450 

1,280 

3,300 

1.07 

1.23 

A. 

640 

1,100 

3,690 

1.19 

1.37 

A. 

IllO 

1,100 

1,580 

.510 

.57 

B. 

,600 

1,100 

6,150 

1.98 

36.89 

t 
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52  SURFACE   WATEB6   OF   MASSACHUSETTS. 

Monthly  (Hxharge  of  ConnectiaU  River  at  Or/ord.  N.  H.,  for  Iht  yean  ending  Sept.  SO, 

1900-/9/5— Continued. 


Uontli. 


Octobo' 

NoTember.. 
Dtoember.. 
January — 
February.. 

Ifaich 

April 

idy 

Jnne 

July 

Aogmt 

September. 


19D1-2. 


The  year. 


October 

November. 
December.. 
January... • 
Febnuiy.. 

Ibich 

April 

May 

Jose 

July 

August 

September. 


1902-3. 


Tbeyear. 


October 

November. 
December.. 

January 

February.. 

Marcb 

AprU 

l&y 

Jane 

July 

August 

September. 


1903-4. 


Tbeyear.. 


October 

November. 
December.. 

January 

February.. 

Uarcb. 

April 

l£y 

Jime 

July 

August 

September. 


1904-«. 


Tbeyear. 


October 

November. 
December.. 
January. . . 
February- • 

March 

April 

May. 

June 

July. 


190S-e. 


August 

niamber. 


e«ti 


The  year. 


Discharge  in  second-feet. 

, 

Run-ofl 

(depth  In 

incfieson 

drainage 

ana). 

Maximum. 

lUniminn. 

Mean. 

Per 
square 
mite. 

.\oou- 
racy. 

5,220 

1,340 

2,260 

0.726 

aS4 

A. 

2,350 

1,280 

1,710 

.552 

.63 

B. 

30,400 

1,460 

6,600 

2.13 

2.46 

D. 

6,000 

2,700 

3,810 

1.23 

1.28 

V. 

8,000 

2,000 

2,810 

.906 

1.04 

D. 

43,400 

9,770 

20,600 

6.61 

7.62 

B. 

23,200 

8,600 

13,000 

4.19 

4.68 

A. 

31,900 

4,560 

10,600 

3.42 

3.94 

A. 

17,000 

4,890 

9,590 

3.09 

3.46 

A. 

6,770 

2,520 

4,250 

1.37 

1.56 

A. 

8,300 

2,190 

4,390 

1.43 

L64 

A. 

5,330 

•       2,030 

3,430 

1.11 

L24 

A. 

43,400 

1,280 

6,950 

2.34 

30.39 

19,700 

2,360 

4,420 

1.43 

1.65 

A. 

10,100 

3,470 

4,990 

1.61 

1.80 

B. 

3,560 

2,580 

2,930 

.945 

LOP 

C. 

3,560 

2,260 

2,840 

.916 

1.06 

C. 

4.170 

2,720 

3,320 

1.07 

1.U 

C. 

40,100 

11,500 

24,300 

7.84 

9.04 

B. 

22,900 

5,110 

11,100 

3.58 

S.98 

A. 

5,780 

1,460 

•3,340 

1.06 

1.24 

A. 

7,740 

1,100 

3,090 

.997 

1.11 

A. 

4,010 

1,400 

2,310 

.746 

.86 

A. 

3,470 

1,280 

2,120 

.684 

.79 

A. 

2,030 

640 

1,100 

.355 

.40 

B. 

40,100 

640 

6,510 

1.78 

M.14 

2,030 

860 

1,300 

.419 

.48 

B. 

2,110 

1,050 

1,480 

.477 

.53 

B. 

2,800 

1,W0 

1,540 

.497 

.87 

a 

980 

650 

785 

.363 

.39 

c 

1,220 

700 

830 

.368 

.39 

c. 

21,700 

1,160 

5,240 

1.68 

1.96 

B. 

22,100 

6,640 

12,800 

4.13 

^S 

A. 

23,600 

6,260 

14,400 

4.65 

5.36 

A. 

6,260 

1,400 

3,010 

.971 

1.08 

A. 

2,350 

815 

1,420 

.458 

.» 

B. 

4,780 

905 

1,980 

.638 

.74 

B. 

7,460 

1,380 

3,690 

1.19 

L3S 

A. 

23,600 

650 

4,050 

1.31 

17.78 

10,800 

3,270 

5,560 

1.79 

2.06 

A. 

3,790 

1,750 

2,570 

.829 

.93 

C. 

2,110 

900 

1,210 

.390 

.46 

C. 

1,070 

7W 

868 

.280 

.33 

c. 

760 

600 

681 

.220 

.33 

S- 

37,200 

560 

7,110 

X2g 

164 

c. 

33,200 

7,040 

13,400 

4.33 

4.83 

A. 

13,000 

4,120 

8,400 

3.71 

3.13 

A. 

7,480 

2,610 

4,180 

1.35 

1.51 

A. 

17,600 

1,530 

4,390 

1.43 

L64 

A. 

7,320 

1,460 

3,430 

1.11 

L28 

A. 

10,400 

2,520 

5,410 

1.75 

1.06 

A. 

37,200 

560 

4,780 

1.54 

3a04 

3,270 

1,880 

2,620 

.845 

.07 

A. 

5,200 

2,030 

3,060 

.984 

1.10 

B. 

10,200 

3,070 

5,660 

1.83 

ZU 

C. 

27,100 

2,000 

7,060 

3.38 

3.63 

C. 

8,020 

3,060 

3,030 

.977 

1.03 

C. 

6,600 

1,500 

2,240 

.723 

.83 

C. 

30,200 

3,000 

11,800 

3.81 

4.35 

C. 

27,600 

7,320 

14,200 

4.58 

&38 

A. 

14,600 

3,270 

6,580 

2.13 

31 30 

A. 

4,010 

1,670 

2,630 

.848 

.98 

A. 

4,010 

1,060 

1,790 

.577 

.67 

B. 

3,570 

960 

1,600 

.516 

.68 

B. 

30,200 

950 

5,200 

1.68 

33.78 
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i(  Orfard,  N.  H.,/or  the  years  ending  Sept.  SO, 
?  5— Continued. 


Dtadiaiss  In  aeoood-fcet. 

Ruitofl 

(dcpUiin 
locnesoD 

(quara 
mile. 

Accu- 

mm 

HMD. 

dnlmca 

KM). 

racy. 

ooo 

1,000 

3,780 

asoo 

LOS 

\. 

«70 

1,G30 

3,670 

.861 

.98 

K. 

070 

1,500 

1,960 

.633 

.73 

B. 

SSO 

1,400 

1,960 

.633 

.7S 

0. 

440 

980 

1,190 

.3,S4 

.40 

C. 

000 

1,340 

3,970 

1.38 

1.48 

C. 

««) 

7,330 

14,400 

4.66 

6.19 

B. 

600 

G,330 

15,900 

6.13 

6.91 

B. 

100 

3,G30 

4;«90 

1.51 

1.68 

A. 

770 

2,270 

4,600 

1.48 

1.71 

A. 

230 

1,050 

2,liO0 

.839 

.97 

A. 

180 

1,340 

3,010 

.971 

1.08 

A. 

600 

980 

4,990 

1.61 

31.87 

700 

3,590 

8,940 

3.88 

S.33 

A. 

•OO 

3,480 

7,810 

X63 

3.81 

A. 

HW 

3,000 

9,330 

S.01 

3.47 

C. 

330 

3,350 

4,410 

1.43 

1.64 

f. 

000 

2,320 

4,830 

1.66 

1.68 

C. 

600 

3,300 

7,580 

3.46 

X83 

t'. 

700 

6,900 

12,800 

4.13 

4.61 

B. 

400 

5,300 

12,700 

4.10 

4.73 

B. 

600 

1,520 

4,450 

1.44 

1.61 

A. 

310 

980 

1,530 

.494 

.57 

B. 

810 

880 

1,690 

.546 

.63 

B. 

980 

388 

627 

.303 

.33 

B. 

700 

388 

6,400 

3.06 

38.13 

040 

550 

(4< 

.341 

.is 

B. 

780 

«40 

1,040 

.336 

.37 

B. 

OfiO 

698 

1,200 

.387 

.46 

B. 

000 

1,020 

2,600 

.868 

1.00 

C. 

330 

3,100 

4,000 

1.29 

1.34 

C. 

300 

3,3X 

3,620 

1.17 

1.36 

C. 

TOO 

7,000 

25,400 

8.19 

9.14 

C. 

aoo 

6,770 

14,400 

4.66 

&3« 

B. 

3» 

1,580 

3,890 

1.36 

1.40 

A. 

400 

930 

1,490 

.481 

.56 

B. 

DM 

640 

836 

.370 

.31 

B. 

4N> 

880 

1,460 

.471 

.53 

B. 

700 

550 

5,050 

1.C3 

23.08 

380 

1,330 

3,360 

.761 

.88 

A. 

»ao 

1,660 

3,380 

.768 

•  M 

A. 

030 

i.oao 

3,070 

.668 

.77 

B. 

000 

900 

3,130 

1.01 

1.16 

C. 

000 

1,400 

2,000 

.646 

.67 

C. 

GOO 

5,330 

13,800 

4.13 

4.76 

B. 

600 

6,640 

14,600 

4.68 

6.22 

B. 

600 

4,960 

9,080 

3.98 

8.38 

A. 

aoo 

2,520 

6,050 

1.96 

2.18 

A. 

630 

1,000 

1,630 

.620 

.61 

A. 

230 

1,110 

2,430 

.784 

.90 

A. 

710 

755 

1.740 

.561 

.63 

A. 

GOO 

756 

5,030 

1.C2 

2X03 
.76 

SO 

1,060 

3,040 

A. 

ISO 

1,560 

3,510 

.810 

.90 

A. 

000 

1,000 

1,620 

.490 

.56 

C. 

GOO 

1,600 

2,620 

.813 

.94 

C. 

«00 

1.000 

1,360 

.439 

.46 

C. 

700 

1,300 

3,460 

.790 

.91 

C. 

000 

6,630 

18,800 

6.43 

6.06 

B. 

GOO 

3,900 

11,300 

3.66 

4.21 

A. 

340 

1,460 

3,440 

.787 

.88 

A. 

630 

680 

1,180 

.381 

.44 

B. 

780 

770 

1,620 

.523 

.60 

B. 

900 

1,660 

3,360 

.781 

.86 

A. 

soo 

sao 

4,010 

X.» 

17.66 

i 

I 
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54  SURFACE  WATEBS  OP   MASSACHUSETTS, 

Montkly  dxtcharge  of  Cormeeticut  River  at  Or/ord,  N.  H.,/or  the  years  ending  Sept.  SO, 

1900-1915— ContmntA. 


Honth. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


1911-12 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1912-13, 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

Sept«mber 

The  year 

1913-14. 

October 

November 

December 

January 

February 

March 

April 

May 

Iim« 

July 

August 

September 

The  year 

1914-15. 

October 

November 

December 

January 

February 

March 

April 

Ifey 

June 

July 

August 

September 

The  year 


6,520 

7,050 

17,800 

7,460 

1,600 

12.100 

3«,700 

20,900 

30,600 

2,080 

5,330 

11,600 


36,700 


12,600 
8,020 
15,500 
7,880 
56,000 
25,200 
15,700 
12,800 
4,9«0 
2,650 
2,850 


56,000 


8,600 
7,040 
6,900 
1,950 
2,030 
11.800 
44,300 
24,200 
4,840 
3,050 
2,560 
2,650 


44,300 


3,600 

4,960 

6,630 

5,580 

33.700 

18,200 

23.800 

12,000 

5,200 

21,900 

9,770 

5,840 


33,700 


2,350 
3,180 
4,560 
1,600 
1,200 
1.400 
9.800 
6,900 
2,160 
850 
950 
1,840 


4,310 
4,340 
8,250 
3.110 
1,420 
3,840 
21,800 
10.800 
9,570 
1,390 
2,220 
4,100 


1.39 
1.40 
2.66 
1.00 

.458 
1.24 
7.03 
3.48 
3.09 
.448 
.716 
1.32 


850 


6,2,50 


2.02 


2,520 
3,500 
3,290 
5,330 
3,190 
1.420 
9,470 
3,930 
1,870 
1,220 
593 
5,50 


4,010 
5,640 
5,450 
8,740 
4,410 
18,900 
13.300 
6,750 
4.340 
2,090 
1,390 
1,130 


1.29 

1.82 

1.76 

2.82 

1.42 

6.10 

4.29 

2.18 

1.40 

.674 

.448 

.365 


550 


6,370 


2.05 


930 
2,850 
1,500 
1,100 

880 
1,100 
6,500 
3,490 
1,500 
1,100 

930 


3,130 
4,170 
3,680 
1,390 
1,250 
4,580 
18,300 
11,300 
2,3fi0 
1,940 
1,410 
1,5.50 


1.01 
1.35 
1.19 
.448 
.403 
1.48 
5.90 
3.65 
.761 
.628 
.455 
.500 


4,600 


1.48 


1,040 

1,500 

880 

730 

730 

2,110 

2,030 

2,470 

1,360 

2,470 

2,650 

1,360 


1,910 
3.230 
2,500 
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4,910 
5,560 
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5,110 
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4,950 
2,540 
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1.58 
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1.65 

.774 
2.26 
1.60 

.819 
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1.43 
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1.49 

2.03 
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3.25 

1.48 

7.03 

4.79 

2.51 

1.56 

.78 

.52 

.41 


27.88 


1.16 

1.51 

1.37 

.52 

.42 

1.71 

6.58 

4.21 

.» 

.72 

.52 

.56 


20.13 


.71 
1.16 

.93 

.80 
1.64 
2.06 
3.32 
1.90 

.86 
2.61 
1.84 

.91 


18.74 
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leelieiU  River  at  Orford,  N.  H.,  during  ike  yean 
■.pt.  SO,  1901-J91S. 
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iunepower  per  foot  of  fal  1  that  may  b*  d«v«lop«d  St  di  aeren  t 
lya  on  whicn  tba  discharge  and  comspondmi  horsepower 
1  the  columns  (or  discharge  and  horsepower.  In  uslrg  thii 
loasea,  the  principal  ones  being  the  wheel  loss,  which  may 
ich  may  be  as  large  aa  5  per  cent. 

B  AT  StrNDBBLAMS,  MASS. 

;hway  bridge  at  Sunderland,  about  18  miles  in 
*  above  the  dam  at  Holyoke.    Deerfield  River 
rest  about  8  miles  above  the  station. 
x>  September  30,  1915. 
). 

t>ridge. 

om  the  bridge. 

leep,  bottom  of  coarse  gravel  and  alluvium, 
ned  but  practically  permanent;  at  high  stages 
n  at  Holyoke. 

n  stage  during  1904-1915,  30.7  feet  during  the 
5)  (determined  by  leveling  from  flood-marks) 
from  extension  of  rating  curve,  101,000  second- 
ed foot  September  28  and  November  8,  1914 
from  extension  of  rating  curve,  700  second-feet.) 
riously  affected  by  ice  for  several  months, 
ition  of  various  power  plants  on  the  main  river 
The  effect  of  the  regulation  is  shown  by  low 
Mondays. 
/;  record  good. 


published  In  previous  reports. 
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SUBFAOK  W4TBB8  OF   MASSAOHUSBTTS. 
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FiatniE  S.— Hydrographs  ot  Connecticut  River.  (A)  Orford,  N.H.;(B)  Sunderland,  Mass.;Uarch  23  to 

April  3, 1913. 
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iiver  at  Sunderland,  Mom*.,  during  1904-1915. 
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X) 

29 

«) 

w 

1912. 

» 

Feb.  12 
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19H. 

«i 

Jan.    17 

Mar.    5 

Apr.  SO 
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no 

Feb.    7 
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24 

u 

27 
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Sept.  2S 
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00 

Ifnlaby— 


D.  U.  Wood. 
-  -do 


....do 

F.  F.  Hensliaw. 


D.  k.  Wood. 

...do 

W.  O.  Hoyt.. 


W.  O.  Hoyt 

C.  8.  DeOolyer.. 


O.  H.  Canneld. 
do 


C.  H.  Pieroe.. 


R 

8-  RKmM 

Pierce  and  Barnes 

do 

C.H.Pierce 

R 

a.  Barnes 

..do 

R.  8.  Barnes.... 

do 

do 

do. 

do. 


Hardin  Tbweatt. 
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«.«8 

2.  S3 
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14.  SS 
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12.08 
IS.  80 


»4.39 
»S.19 


2.M 


»4.20 

^13.43 

18. «» 
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>3.60 
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»&4S 
»7.1S 
2L27 
17.  SO 
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Dl»- 
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13,300' 
2,940 

4,430' 


S,S80 
41,700 
4,230' 


33,000 
48,700 


S,130 

4,310 


2,940 


4,700 
2R,400 
S8,400 
2,530 
1,180 
2,7«i) 


5,780 
7,800 
9,040 
88,«00 
£5,100 
7,050 


>  Discharge  relation  affected  by  ioe. 

tieut  Eiver  at  Sunderland,  Matt.,  for  the  yean 
pt.  30, 1904-1915. 


Day. 


Apr. 


May. 


June. 


July. 


Aug.  Sept. 


1904. 
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oo 

22 

70 

23 

80 

24 

10 

25 

50 

20 

00 
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80 

28 

80 

29 

00 

30 

31 

.31,20023,400  7,220;  3,720 
.27,200  29,100  6,70013,720 
.'25,500;28,200  6,300'  4,  ISO 
.126,60033,7001  S,130;  4,000 
.:26,10043,400  4,490   4,080 

'24,00045,100'  4,710   3,900 


2,310  20,800 
3,460  15,600 
3,54014,000 
3,72012,800 
4,38010,600 


.22,900  40,900]  4,930 
.,23,10034,800  4,490 
.21,000  28,4001  4,380 
.27,200.23,4001  4,280 

.33,70o'21,200  4,180 
.38,100  20,4001  4,280 
.148,700  18,600  4,080 
.68,500116,100  4,380 
.169,000114,700^  4,710 
.' 14,200, 


3,480 
3,290 
2,500 
3,290 

3,460 
3,210 
3,370 
3,540 
3,720 
4,28U 


9,280 
8,910 
9,160 
8,910 


8,660 
8,060 
9,100 
10,200 


9,160j  9,410 


8,1801  9,040 
7,70011,900 
6,76012,800 
5,500,12,800 
4,930,14,400 
4,710 


00 


s 
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SURFACE   WATERS   OF    MASSACHUSETTS. 


DaUy  di*chargt,  in  teeondrfeet,  of  Connecticut  River  at  Sunderland,  Mau.,  for  the  year* 
ending  Sept.  SO,  1904^1915— Caatinued. 


Day. 


Oct. 


Nov. 


Dec. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


1904-5, 

1 

2 

3 

4 

{ 

8 

7 

8 

9 

10 

11 

12 

13 

14 

14 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 ; 

28 

20 

ao 

31 


19,300 

i8,eoo 

19,300 
18,900 
16,800 

14,500 
12,300 
10,800 
9,670 
9,160 

9,640 
10,200 
10,800 
10,500 
10,600 

10,200 
9,160 
9,160 
8,640 
8,180 

8,420 
26,500 
23,400 
19,500 
16,400 

14,000 
12,500 
13,100 
12,800 
11,700 
11,000 


10,600 

9,670 
9,280 
8,910 
8,660 

8,300 
7.700 
8,060 
7,460 
7,220 

6,760 
6,530 
6,070 
0,180 
6,760 

6,760 
6,760 
5,960 
5,720 
6,070 

6,180 
6,990 
8,300 
8,180 
7,940 

7,460 
7,460 
7,340 
7,700 
8,180 


7,940 
7,940 
9,280 
10,200 
8,660 

8,180 
8,420 
8,180 
8,180 
7,700 


69,100 
70,400 
70,200 
79,800 
86,800 


87,900 
75,000 
60,900 
51,300 
44,300 

44,300 
48,000 
42,800 
36,500 
33,200 

37,600 
47,400 
46,100 
40,900 
37,200 

33,600 
30,200 
20,700 
23,400 
20,600 

19,400 
21,900 
26,100 
27,700 
26,700 

24,100 
21,700 
20,500 
19,900 
20,500 


21,600 

21,700 
20,800 
19,900 
19,000 

19,600 
20,600 
20,600 
20,100 
19,000 

18,300 
17,100 
16,200 
16,400 
14,300 

14,600 
16,200 
16,200 
15,700 
14,400 

13,300 
12,400 
12,200 
11,500 
10,600 

8,930 
8,270 
7,630 
8,060 
10,600 
9,760 


8,660 
7,630 
6,780 
6,320 
6,210 

6,900 
7,140 
8,930 
9,750 
8,930 

7,760 
6,670 
6,670 
7,380 
8,270 

8,930 
8,800 
7,030 
6.670 
6,900 

7,760 
14,600 
16.100 
12,800 

9,750 

8,630 
9,610 
9,610 
11,200 
12,700 


11,600 

9,470 

7,380 

13,300 

21,600 

21,200 
16,600 
12,200 
9,340 
7,630 

7,140 
6,210 
6,770 
6,550 
5,130 

4,820 
4,520 
4,920 
4,920 
6,340 

5,770 
5,770 
5,550 
4,720 
4,720 

4,320 
4,130 
4,130 
3,950 
3,960 
10,600 


26,100 
20,800 
16,8(X) 
15,200 
12,200 

9,060 
7,760 
7,630 
6,780 
6f210 

6,670 

8,530 
7,880 
7,260 

7,030 
12,200 
15,400 
13,000 
11,000 

9,060 
7,760 
6,560 
5,660 
5,340 

4,820 
4,020 
4,320 
4,130 
4,820 
6,780 


Day. 


1905-«. 

1 

2 

3 

* 

£ 

6 

7 

8 

9 

10 

11 

12 

13 

14 

18 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28........... 

27 

28 

29 

30 

31 


Oct.     Nov.     Dec 


8,930 
8,140 
8,400 
7,880 
7,630 

7,140 
6,670 
6,210 
5,660 
5,990 

5,880 
6,210 
8,400 
9,060 
8,660 

7,760 
7,760 
7,140 
6,900 
7,380 

9,000 
9,610 
8,660 
8,800 
8,270 

7,630 
7,380 
6,780 
6,210 
5,770 
8,770 


6,990 
5,990 
6,990 
0,440 
7,140 

7,630 
9,340 
12,100 
11,600 
10,300 

9,470 
8,930 
8,140 
8,400 
8,270 

8,140 
7,889 
7,630 
7,500 
7,140 

6,670 
6,990 
6,770 
6,770 
6,990 

6,770 
6,770 
6,320 
6,900 
15,100 


15,100 
11,600 
13,000 
36,300 
30,000 

23,700 
19,600 
16,600 
14,700 
13,200 

12,400 
10,500 
10,600 
9,610 
11,200 

13,800 
13,200 
12,700 
12,200 
12,700 

12,700 
14,600 
16,600 
16,200 
13,600 

12,200 
12,100 
11,500 
11,600 
15,200 
17,100 


Jan.      Feb.     Mar.     Apr.     May.     June.    July.     Aug.    Sept 


17,600 
16,600 
13,800 
12,800 
14,300 

15,200 
14,400 
13,800 
13,200 
12,700 

12,100 
12,200 
14,100 
15,200 
14,400 

14,300 
15,600 

15,  am 

15,200 
13,900 

13,. 300 
13.  SIOO 
20,900 
44,600 
52,200 

40,000 
33,700 
29,100 
24,800 
19,200 
15,900 


14,900 
13,900 
16,900 
13,300 
14,400 

14,900 


23,100 


19,300 
1,5,000 
14, 100 
23,800 
29,200 

23,300 
19,100 
16,500 
15,800 
13,700 

9,780 
8,690 
7,400 
7,280 
7,050 

10,500 
11,500 
8,430 
6,320 
9,230 

10,300 
7,400 
6,800 
5,300 
5,300 

4,780 
6,520 
15,600 
25,300 
27,200 
26,400 


26,600 
21,600 
18,400 
18,400 
23,100 

29,000 
29,600 
26,400 
23,800 
22,400 

21,600 
24,600 
29,400 
:.33, 100 
146,800 

72,300 

71,200 
|64,600 
,59,600 
56,600 

153,100 
49,400 
47,200 
44,900 
40,100 

34,200 
27,900 
25,700 
21,800 
20,900 


21,500 
21,500 
25,700 
29,500 
29,000 

26,100 
25,100 
24,800 
23,100 
27,900 

31,600 
29,100 
27,200 
27,600 
31,600 

29,600 
28,300 
25,900 
23,300 
21,300 

20,600 
19,500 
17,400 
15,100 
13,500 

14,100 
16,600 
43,800 
64,900 
59,900 
47,200 


35,500 
27,200 
21,600 
20,200 
19,100 

17,400 
17,000 
18,800 
2.3,500 
24,600 

23,800 
21,600 
18,800 
15,000 
13,300 

10,900 
10,100 
11,800 
15,300 
15,000 

12,700 
10,000 
8,960 
10,300 
15,000 

15,300 
13,700 
11,500 
10,200 
8,690 


10,300 
16,600 
15,800 
14,300 
13,300 

12,400 
10,600 
8,960 
7.910 
7,030 

7,160 
7,150 
7,280 
7,030 
6,200 

6,620 
4,780 
5,970 
7,400 
6,430 

5,300 
6,090 
6,200 
6,4,30 
6,560 

6,970 
6,200 
4,570 
4,570 
6,520 
6,910 


8,430 
8,  .300 
7,400 
7,650 
7,650 

6,550 
6,970 
6,080 
6,410 
4,570 

3,980 
3,880 
3,700 
3,520 
3,520 

3,440 
3,440 
3,030 
2,  .340 
2,000 

2,280 
2,740 
3,980 
3,030 
3,030 

2,600 
3,190 
3,110 
3,190 
6,740 
6,320 
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rinecticut  Rivfr  at  Sunderland,  llat».,Jar  the  years 
K,  1904-1915— Contrnxied. 


Mat.      Apr.      Mmy.      June.      July.       Aa(.      S«pt. 


30,100 
21,200 
27,200 
SI, 200 
40,400 

28,300 
21,900 
26,000 
43,900 
87,900 
61,000 


M,20O 

io,eoo 

40,600 
33,900 
30,800 

32,800 
30,800 
27,800 
28,400 
23,700 

22,100 
21,000 
21,000 
21,500 
23,900 

26,200 
28,300 
23.900 
22,800 
21,700 

10,800 
18,300 
18,000 
22,200 
42,800 

40,700 
86,200 
62,400 
86,200 
81,900 


80,800 
63,700 
64,900 
64,800 
£4,400 

49,700 
41,100 
35.300 
32,300 
28,700 

27,600 
27,400 
26,800 
24,700 
21,500 

20,200 
28,300 
36,0)0 
33,800 
29,700 

26,200 
22,600 
19,700 
17,200 
18,400 

13,700 
13,400 
16,200 
16,700 
18,000 
13,600 


12,600 
11,800 
14,400 
19,700 
17,600 

X,400 
20,200 
17,600 
18,200 
13,600 

12,  MO 
11,700 
10,800 
9.670 
8,220 

7,490 
7,020 
6,070 
6.440 
6,220 

6,440 
9,000 
13,000 
12,000 
10,800 

8,740 

7,850  I 
7,980  I 
8,100  I 
9,670  : 


12,800 
13,400 
14,200 
18,400 
18,900 

14,800 
12,300 
10,200 
8,350 
7,610 

7,370 
7,730 
11.100 
10,500 
9,000 

8,610 
8,610 
8,350 
8.  lOO 
6,670 

6,220 
6,780 
6,000 
8,790 
8,220 

9,130 
7,490 
6,900 
6,220 
8,680 
6,000 


8,670 
7,370 
8,610 
9,840 
8,400 

9,130 
8,610 
8,100 
7,370 
6,900 

6,110 
8,480 
4,970 
4,210 
4,030 

4,120 
3,880 
3,510 
3,680 
2,750 

3,040 
3,270 
3,350 
3,190 
2,350 

2,960 
2,230 
2,230 
2,890 
2,750 
2,380 


Mar. 


41,900 
46,100 
64,800 
89,300 
63,300 
87,000 


Apr. 


49,800 
42,400 
36,000 
29,700 
24,300 

21,900 
24,300 
27,800 
36,200 
38,900 

36,100 
36,400 
38,300 
32,100 
28,300 

28,800 
28,700 

27.800 
28,100 
31,800 

29,500 
25,300 
22,200 
23,400 
24,900 

28,100 
34,900 
41,500 
.80,100 
64,400 


Hay.      June. 


88,800 
61,000 
54.600 
80,300 
48,400 

38,800 
32,700 
41,500 
47, COO 
46,800 

43,500 
40,000 
38,300 
32,300 
36,800 

36,200 
30,700 
26,200 
23,000 
20,400 

19,000 
19,200 
24,500 
21,200 
17,200 

15,200 
14,400 

13,900 
12,300 
12,800 
20,400 


24,700 
20,400 
19,700 
19,200 
16,600 

13,200 
11,200 
9,400 
9,000 
7,850 

7,130 
8,780 
8,440 
8,220 
8,880 

8,000 
8,350 
18.200 
10,200 
14,000 

11,100 

8,870 
7,730 
6,670 
6,000 

S,880 
8,170 
4,870 
4, 120 
4,210 


July.       Aug. 


3,940 
3,600 
3,600 
3,600 
3,760 

3,680 
4,210 
3,940 
3,810 
3,430 

3,120 
2,960 
2,960 
2,610 
2,610 

3,360 
2,680 
2,420 
2,170 
2,680 

2,680 

2,960 
6,370 
6,370 
6,070 

8,480 
8,440 
4,480 
4,870 
3,430 
2,960 


2,890 
2,960 
2,960 
2,680 
3,820 

3,370 
4,870 
5,880 
8,220 
8,380 

7,610 
8,860 
6,900 
6,110 
8,880 

5,070 

4,680 
4,6S() 
6,900 
4,970 

4,880 
4,680 

4,680 
4,680 
4,300 

4,030 
3,760 
3,800 
3,380 
3,120 
2,960 


2,230 
3,230 
3,390 
2,480 
4,300 

6,780 
7,130 
9,000 
7,980 

7,oao 

8,440 
6,330 
8,670 
8,440 
7,030 

7,280 
6,900 
6,000 
8,170 
4,870 

4,480 
4,120 
4,300 
8,610 
9,800 

9,400 
8,480 
7,9«0 
9,i:i0 
28,600 


S«pt. 


2,890 
2,780 
2,480 
2,420 
2,280 

3,230 
2,230 
2,000 
2,000 
2,230 

2,110 
2,060 
1,980 
1,980 
1,800 

1,760 
1,900 
1,850 
1.950 
1,850 

1,900 
1,850 
1,800 
1,760 
1,670 

1,670 
1,410 
1,850 
1,980 
1,710 


II 


l!  I 
11 
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StJftPACE   WATERS  OF   MASSACHUSETTS. 


Daily  diteharge,  in  second- feet,  of  Connecticut  River  at  Sunderland,  Ma$*.,  for  the  year* 
ending  Sept.  SO,  790^/9/5— Continued. 


Day. 


Oct 


Nov. 


Dec. 


liar. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


1908-0. 

1 

2 , 

3 

4 

« 

e 

7 

8 

9 

10 

11... 

12 , 

13 

M 

15 

16 , 

17 

18 

10 

30 

21 

22. 

23 

24 

25 

26 

27 

28 

29 

30 

81 


1,800 
1,900 
1,900 
1,760 
2,000 

1,800 
1,760 
2,230 
2,420 
2,290 

2,170 
2,230 
2,000 
2,110 
2,060 

2,000 
1,850 
1,630 
2,000 
2,000 

1,800 
2,000 
1,950 
1,900 
1,480 

1,950 
1,900 
2,110 
2,350 
2,350 
2,420 


2,060 
2,230 
1,950 
2,110 
2,170 

2,060 
2,060 
1,520 
2,110 
1,900 

2,000 
2,170 
2,350 
2,350 
1,850 

2,060 
2,110 
2,480 
2,750 
2,610 

2,540 
1,900 
2,610 
2,000 
2,110 

2,680 
2,820 
2,610 
2,000 
2,110 


3,780 
4,480 
3,850 
3,430 
2,890 

2,480 
2,960 
3,270 
4,030 
4,030 

4,580 
6,000 
5,370 
6,220 
5,170 

5,070 
4,970 


14,400 
12,700 
11,200 
9,900 

8,660 
8,020 
7,780 
8,100 
10,100 

19,900 
18,300 
18,600 
19,500 
19,300 
19,600 


20,400 
21,600 
23,300 
24,200 
28,300 

38,500 
55,100 
73,300 
73,600 
63,200 

51,600 
42,900 
38,800 
57,700 
85,200 

90,400 
86,100 
81,500 
77,200 
75,000 

70,700 
64,200 
61,900 
56,700 
49,300 

42,800 
38,000 
35,100 
34,700 
32,700 


33,100 
35,600 
34,700 
32,800 
32,300 

30,900 
31,200 
33,400 
34,100 
33,100 

32,500 
34,000 
34,500 
34,100 
31,500 

28,100 
27,000 
29,500 
33,100 
33,700 

31,900 
29,200 
25,400 
22,500 
20,400 

18,800 
17,700 
15,000 
15,400 
17,100 
16,900 


16,600 
16,300 
14,000 
12,300 
11,000 

13,500 
20,900 
20,400 
13,800 
11,000 

12,200 
9,470 
9,410 
9,330 
7,300 

6,600 
12,400 
12,000 

12,100 
10,000 
7,000 
6,770 
6,670 

6,380 
4,250 
3,670 
5,200 
5,240 


8,500 
3,100 
3,050 
2,990- 
3,640 

4,120 
4,300 
4,250 
4,030 
3,760 

3,760 
3,810 
3,330 
3,170 
2,900 

3,020 
3,100 
2,940 
2,690 
2,450 

2,320 
2,460 
2,680 
4,070 
5,300 

3,330 
2,520 
2,320 
2,480 
2,690 
2,690 


2,300 
2,480 
2,300 
2,180 
2,420 

2,480 
2,550 
2,480 
2,720 
2,320 

2,380 
2,140 
2,940 
3,330 
2,720 

2,550 
3,670 
5,410 
6,580 
4,360 

3,500 
3,020 
3,140 

2,870 

2,650 
2,520 
2,720 
2,020 
2,520 
2,870 


3,480 
2,820 
2,880 
2,320 
l.SSO 

3,020 
2,030 
2,140 
2,140 
2,300 

2,580 
2,S30 
3,100 
2,040 
2,750 

2,520 

2,380 
2,220 
1,680 
2,320 

2,350 
2,480 
2,180 
2,080 
1,850 

1,310 
1,630 
3,470 
5,830 
6,960 


Day. 


Oct. 


Not. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jime. 


July. 


Aug. 


Sept 


i9oe-ia 

1 

2 

3 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

32 

23 

34 

35 

3S 

37 

38 

3» 

80 

81 


8,790 
9,060 
7,180 
6,720 
6,830 

5,410 
5,620 
5,370 
4,830 
3,020 

3,330 
3,940 
3,710 
3,580 
3,500 

3,200 
2,140 
2,870 
3,420 
3,290 

3,170 
3,300 
3,300 
2,800 
8,710 

4,630 
6,370 
4,440 
4,300 
3,940 
8,300 


3,670 
3,940 
3,760 
3,760 
3,500 

3,300 
2,610 
3,500 
4,210 
4,170 

3,940 
4,030 
3,940 
3,330 
3,850 

3,990 
3,870 
3,670 
4,030 
3,810 

2,320 
3,250 
3,760 
3,760 
3,990 

4,210 
5,200 
5,520 
6,160 
6,380 


5,720 
5,100 
4,690 
4,690 
4,590 


11,600 
11,000 
10,800 
11,600 
10,400 

10,500 


6,950 
6,270 

5,300 
4,950 
4,890 
4,600 


46,300 
57,700 
41,200 
33,300 

27,200 
23,100 
19,100 
17,500 
14,800 
11,400 


67,700 
82,200 
76,300 
67,900 
57,400 

47,600 
43,500 
47,000 
43,700 
35,200 

29,900 
25,200 
23,500 
24,200 
21,900 

20,500 
19,200 
16,800 
15,800 
15,300 

20,900 
25,400 
26,800 
31,500 
36,600 

66,800 
68,600 
62,600 
60,800 
63,700 
64,800 


53,700 
53,200 
51,000 
43,800 
41,900 

38,900 
38,400 
37,400 
39,100 
39,800 

31,300 
30,(X)0 
24,600 
21,400 
18,300 

18,200 
14,700 
14,600 
17,600 
19,000 

18,700 
18,200 
18,500 
20,400 
23,400 

27,000 
34,300 
33,700 
81,400 
28,000 


24,400 
15,800 
20,300 
21,200 
23,600 

26,500 
26,400 
22,900 
20,400 
17,600 

17,300 
17,200 
16,600 
14,900 
13,800 

13,800 
12,700 
12,300 
11,700 
12,000 

12,000 
14,100 

10,200 
12,100 
11,200 

11,900 
17,800 
25,000 
24,900 
23,000 
19,900 


18,200 
18,100 
18,900 
18,000 
16,300 

17,700 
21,200 
22,200 
21,000 
19,000 

18,000 
22,100 
24,100 
20,700 
15,900 

14,900 
13,900 
14,800 
13,100 
13,400 

12,200 
10,000 
8,970 
7,900 
7,060 

7,950 
4,250 
5,830 
5,410 
6,160 


5,720 
5,410 
4,440 
4,210 
4,210 

4,550 
4,120 
3,990 
3,530 
3,170 

2,940 
4,120 
4,030 
3,530 
3,100 

2,940 
2,060 
2,080 
2,300 
2,750 

2,870 
2,940 
2,580 
1,830 
1,430 

2,260 
2,610 
3,170 
2,940 
3,100 
8,140 


2,060 
3,940 
3,170 
3,050 
3,500 

10,600 
9,190 
7,060 
6,160 
4,440 

4,360 
4,400 
4,590 
4,030 
3,360 

4,120 
4,120 
4,030 
4,210 
3,990 

3,870 
3,760 
4,440 
4,080 
4,250 

4,170 
3,300 
1,900 
1,850 
2,450 

sisoo 


2,380 
3,460 
2,520 
1,580 
1,210 

1,960 
3,670 
4,030 
5,830 
5,100 

3,760 
3,870 
4,400 
4,300 
3,990 

4,440 
3,940 
2,560 
2,140 
3,170 

3,600 
3,020 
3,100 
2,900 
1,860 

1,650 
2,140 
2,380 
2,660 
2,520 
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inecticiU  Ktver  at  Sunderland,  Mau.,for  the  yean 
10, 1904^1916— Gaatmuod. 


Var.       Apr.       May.      June.      July.      Aug.      Sept. 


lo.eoo 

11,000 
9,760 
8,660 


Mar. 


48,500 

44,100 
33,500 
25,400 
22,200 
17,800 

16,100 
14,800 
13,800 
19,600 
41,500 
43,200 


22,600 
15,800 
12,500 
12,500 
11,000 

12,500 
34,300 
50,800 
50,800 
41,900 

34,300 
32,300 
32,700 
38,100 
50,100 

59,300 
(4,400 
48,900 
41,o00 
39,400 

38,100 
37,600 
35,100 
30,700 
33,500 

35,600 
38,900 
39,800 
48,500 
50,800 


Apr. 


48,500 
52,600 
54,800 
51,800 
45,900 

39,800 
31,100 
22,500 
21,000 
20,300 

19,900 
18,900 
18,300 
18,500 
13,100 

12,800 
11,900 
11,000 
12,500 
9,760 

8,920 
8,920 
7,660 
7,420 
6,490 

6,270 
6,950 
4,790 
3,100 
4,400 
«,270 


5,830 
0,060 
0,050 
4,990 
5,830 

0,270 
6,490 
7,900 
0,720 
8,920 

0,060 
3,670 

9,470 
9,190 
8,150 

7,420 

s,2n 

6,720 
8,950 
6,270 

5,620 
5,830 
5,830 
5,200 
3,330 

3,450 
4,500 
4,590 
4,400 
4,790 


4,400 
2,720 
1,850 
1,530 
1,960 

2,300 
2,450 
2,320 
1,630 
1,330 


2,450 
2,720 
3,020 
2,580 
1,960 
3,030 


4,590 
4,590 

4,400 
4,400 
3,850 

3,200 
2,200 

2,870 
3,170 
2,870 


2,200 

2,450 

3,020 

2,200 

2,720 

1,280 

2,7X 

1,110 

2,580 

1,960 

1,330 

1,900 

1,280 

2,200 

2,200 

2,080 

2,320 

1,960 

2,450 

1,130 

2,200 

1,130 

2,200 

1,850 

1,430 

1,850 

1,230 

2,200 

2,080 

2,200 

3,330 
2,450 

2,730 
3,850 
5,620 
7,900 


May. 


46,800 
55,100 
48,500 
36,400 
29,100 

38,500 
60,700 
75,800 
79,600 
68,800 

67,200 
49,700 
44,600 
43,200  I 
41,900 


32,300 
28,000 
24,100 
21,000 
21,000 

11,600 
19,200 
20,700 
20,300 
20,700 

19,200 
17,800 
18,900 
19,600 
19,900 


45,000  I  20,700 
69,300  '  33,100 
63,800  '  40,200 
64,900  ,  32,700 
66,300  26,800 


61,400 
55,100 
50,400 
50,800 
49,300 

47,600 
44,100 
39,800 
33,100 
34,300 


24,800 
29,900 
30,800 
32,700 
27,600 

24,100 
19,200 
19,200 
16,800 
21,800 
42,400 


48,500 
51,600 
51,200 
51,200 
45,400 

38,100 
31,900 
28,300 
25,200 
15,100 

17,100 
14,400 
13,100 
13,100 
12,500 

11,900 
7,660 

10,000 
8,920 
8,920 

8,150 
7,420 
4,790 
6,490 
6,950 

6,720 
6,490 
6,490 
6,050 
2,720 


I 


July. 

Aug. 

2,450 

2,720 

5,200 

3,500 

5,200 

3,850 

4,400 

2,720 

1,960 

2,080 

2,320 

2,870 

1,740 

3,670 

1,740 

3,670 

4,030 

3,670 

4,030 

3,500 

3,670 

3,330 

3,850 

3,330 

4,030 

4,990 

2,720 

5,200 

2,450 

4,990 

2,870 

5,200 

2,450 

5,410 

2,450 

4,030 

3,170 

5,200 

4,400 

6,060 

3,020 

6,830 

2,720 

4,790 

3,020 

4,030 

3,330 

3,670 

3,500 

3,170 

4,400 

2,720 

4,400 

3,170 

3,020 

3,670 

2,580 

4,990 

2,450 

6,620 

1,960 

6,490 

8,160 
7,180 
6,950 
4,030 
3,030 

4,7H> 
6,200 
4,400 
5,830 
11,600 

7,900 
6,490 
6,060 
5,410 
5,620 

6,300 
3,850 
6,490 
5,830 
5,630 

6,620 
6,410 
4,400 

2,870 
2,800 

3,330 
4,990 
4,990 
4,580 
5,410 


Sept. 


4,210 
3,3.30 
5,200 
6,050 
6,060 

6,620 
5,620 
4,790 
4,210 
4,790 

6,200 

4,790 
4,790 
4,400 
3,020 

6,060 

11,000 
9,470 
9,190 
8,660 

12,600 
13,500 
17,100 
17,100 
13,800 

9,760 
7,900 
6,930 
7,180 
6,410 


n;i 


I 

{ 


V' 


\l'' 


62 


SUHFACE   WATERS  OF   MASSACHUSETTS. 


Daily  discharge,  in  semtul-feet,  of  Connecticut  River  at  Sunderland,  Matt., /or  the  yean 
ending  Sept.  SO,  1904-1915 — Continued. 


Day. 


1912-13, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct. 


fi,270 
7,120 

s.sa) 

8.400 
7,900 

6.9.W 
6,490 
fi,0>0 
5,830 
6,0o0 

S,ft50 
.1,(120 
3,020 
3,670 
5,830 

6,270 

6,  aw 

6,090 
5,830 
4,030 


Nov. 


12,  .WO 
U,900 
17,800 
12,800 
11,600 

10,000 
10,1)00 
17,100 
33,100 
34,300 

23,300 
22,900 
18,600 
18,500 
22,900 

21,400 
26,800 
10,600 
14,400 
13,100 


4,990   13,100 
6,490   11,200 


11,600 
45,900 
55,100 

46,800 
38,100 
17,100 
19,900 


1,900 
17,500 
7,420 

10,600 
11,000 
10,600 
10,000 


lS,lflO|    9,780 
14,400 


Dec. 


12,200 
6,270 
10,000 
22,200 
19,900 


Jan. 


22,200 
1 8,  .500 
18,900 
ai,400 
26,400 


20,700  22,. 100 

24,100,  lil.OOO 

22,200|  2H,00O 

17,  lOOl  25, 209 

1.%  lOOi  19,200 


12,.'>00 
11,900 
10,000 
10,600 
10,000 

8,920 
9,760 
9,470 
8,920 


16, 400 
19,900 
17,100 
21,400 
18,500 

16, 400 
17,100 
26,400 
.36,000 


11,900  38,400 


l.'i,  100 
17,100 
7,420 
8,150 
12,800 


32,300 
37,200 
31.500 
27,600 
28,300 


Feb. 


Mar. 


16,100  2.3,700 
14,100  19,900 
14,800  17,100 
13,8001  15,100, 
ll,900l  13.1001 
21,000  12,200' 
II 


15,800 
23,300! 
14,400 
13,100, 
1.5,  lOOj 

14,400 

V<,  ino 

14,100 
25,600 
17,800 

18,200 
17,.i00 
17,100 
10,.S0O 
14,800 

10,000 
ft,  920 
13.  .500 
13.800 
13,800 

13,100 
U,400 
14,400 
19,600 
18,500 

14,400 
11,600 
13,  SOD 


24,800 
16,400 
11,200 
10,600 
10,600 


Apr. 


60,400 
.-.'),  100 
46, 8<X) 
39,800 
38,100 


10,600  40,600 

ll.lVX)  3y,  too 

12.  .500  36,11)0 

9,780  31,500 

8,400  26,800 

18,900  21,400 

23,700  34,300 


IS,  .500 
22,  .500 
49,300 


2;i,  300 
30,700 
30,700 


61,000  28,  .300 
,53.000  26,  SOO 
3!l,.SflO;  26.000 
31,500  21,800 
29,100  23,700 


38,900 
4S,000 
53.700 
49,300 
47,600 

63,500 
84,500 
99,900 
97,400 
82,800 
6.8,400 


24,400 
24.100 
22,  .500 


May. 


22,200 
18.900 
17.  .500 
14,800 
14,400 

13,100 
12,  .500 
11,900 
10,400 
10,000 

8,920 
5,620 
7,900 
7,180 
8,400 

7,420 
6,490 
8,920 
7,180 
9,190 

7,900 
7,900 
8,660 


21,000]  23,700 
19,20ffl  29,900 

19,200   26,400 
25,  WW)   25,200 


I4,.'iO() 
25,600 
26,000 


19,200 
28,000 
36,400 
33,500 


.lune. 


July. 


31,100 
25,200 
22,200' 
16, 400] 
13,500 

13,10o' 
11,200 
11,900 
7,420 
8,400 

8,920 
8,400 
8,400 
7,900 
.5,200 

5,830 
8,150 
7,420 
5,620 
4,790 

4,790 
3,330 
3,670 
5,620 
5,200 

4,590 
4,400 
4,030 
2,720 
1,960 


Aug. 


4,. 590 
S,20O 
5,6201 
5,200 
3,020 

2,080 
2,320 
2,4.50 
3,020 
3,020 

3,020 
3,020- 
2,720; 
2,720i 
3,330j 

4,210, 
4,400: 
5,200i 
4,030 
2,580 

2,450 
3, 170 
2,720 
3,020 
3,670 

3,500 
2,580 
2,720 
4,210 
4,400 
4,400 


6,050 
6.  a50 
3,850 
4,030 
6,050 

4,990 
3,670 
4,030 
3,a50 
3,020 

2,320 
3,020 
3,020 
2,4.10 
3,670 

2,720 
2,200 
1,740 
2,720 
2,450 

1,960 
2,4.50 
2,720 
1,960 
1,630 

2,450 
2,200 
2,080 
2,450 
2,870 
2,450 


S«pt. 


i,7M 
1,IM( 
2,20( 
1,481 
1,1« 

1,9« 
1,8S( 

i.tat 

2,2« 
1,74( 

1,85< 

•i,2tX 

i,9n( 

l,74t 
1,74C 

2.58C 
2,2n« 

2,45« 
I,9SI 
l,9et 

1,S5< 
1,63« 
4,400 
3,0211 
6,27«] 

4,030 
2,200 
1,«3C 
1,330 

3,500 


Day. 


Oct.       Nov.       Dec.       Mar.       .Vpr.       May.      June.      July.       Aug.      8«pt 


1913-14 

1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27; 

28 

29 

30 

31 


3,330 
3,170 
3.020 
3,020 
2,320 

1,.530 
4,400 
4,030 
4,400 
3,670 

3,330 
2,200 
2,0S0 
3,330 
4,030 

4,400 
3,670 
3,670 
2,200 
2,080 

4,210 
4,400 
8,160 
7,660 
8,960 

12,300 
16, 700 
17,000 
15,300 
13,300 
11,300 


9,240 
8,160 
7,910 
8,420 
7,910 

6,490 
6,050 
5,620 
3,8o0 
30,400 

18,800 
16,700 
14,000 
8,900 
10,100 

11,000 
5,830 
6,490 
7,420 
6,050 

6,950 
7,420 
9,520 
9,520 
9,810 

8,160 
6,950 
6,950 
8,420 
4,990 


4,990 
7,910 
7,910 
7,910 
6,490 

6,050 
5,200 
10,100 
15,000 
11,300 

8,960 
9,810 
8,690 
6,270 
6,270 

8,420 
8,690 
8,160 
7,910 
11,700 

7,910 
6,050 
6,050 
6,270 
4,030 

4,030 
6,490 
6,950 


41,800 


42,600 
55,. 500 
61,500 
51,400 
41,800 

35,300 
31,200 
33,200 
.51.800 
59,500 

53,600 
56,  .500 
5.5,900 
49,900 
44,700 

42,600 
40,200 
41,000 

49,200 
68,400 

82,(100 
81,900 
76,000 
as,  400 
60,200 

52,200 
50,700 
53,900 
53.000 
58,200 


60,800 
54,200 
46,700 
41,800 
39,800 

46,700 
45,900 
43,. 500 
40, 600 
40,000 

28,800 
32,000 
36,100 
37,  .300 
32,400 

26,800 
21,400 
16,000 
18,100 
16,700 

i5,nno 

14,700 
14,700 
16,000 
8,160 

10,400 
7,910 
6,9.50 
8,960 
8,960 
6,050 


6,720 
7,420 
7,180 
6,9.50 
6,490 

S,960 
10,400 
6,490 
7,660 
8,690 

7,910 
6,720 
5,620 
3,020 
3,170 

4,790 
4,400 
3,.X.50 
4,030 
3,670 

2,580 
2,870 
4,210 
3,500 
3,670 

3,670 
3,330 
2,320 
2,450 
3,850 


3,670 
4,210 
3,850 
2,4.50 
2,450 

3,330 
8,160 
7,060 
6,270 
6,490 

6,950 
5,830 
4,590 
6,050 
6,050 

4,990 
5,200 
3,S50 
2,320 
2,720 

4,400 
3,850 
3,850 
3,500 
3,170 

1,850 
2,320 
3,850 
3,670 
3,  ,500 
3,500 


3,850 
2,320 
2,5S0 
3,500 
3,170 

3,020 
3,850 
3,330 

1,960 
2,200 

3,3;tO 
3,670 
3,500 
3,170 
3,330 

1,740 
2,080 
2,720 
3.020 
2,720 

3,170 
4,030 
2,720 
2,  .580 
4,030 

3,670 
3,500 
3,330 
2,720 
3,170 
6,050 


7,910 
8,420 
7,180 
4,990 
3,670 

2,tS0 
2,320 

2,870 
3,670 
4,030 

3,500 
3,3.30 
3,170 
3,170 
3,330 

3,670 
3,670 
3,670 
4,400 

2,870 

1,530 
2,870 
2,450 
2,4.50 
2,580 

2,450 
1,740 
1,330 
2,450 
2.320 
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mrMctteut  River  at  Sunderland,  Man.,  for  they eari 
1.  SO,  1904-19JS—Contianed. 


r»b. 

Uar. 

Apr. 

-y. 

Jun«. 

July. 

ADC. 

Sapt 

,060 

42,000 

7,««0 

22,100 

6,400 

3,670 

13,300 

8,900 

,050 

33,200 

7,000 

24,800 

5,020 

8,990 

19,200 

9,340 

.830 

28,800 

0,950 

34,000 

4,590 

16,000 

14,300 

9,520 

,m 

23,000 

7,910 

23,300 

4,990 

18,400 

22,500 

6,960 

,830 

18,100 

8,100 

18,400 

5,200 

17,800 

55,800 

3,030 

,050 

13,300 

9,810 

10,700 

3,330 

12,000 

36,900 

2,450 

,M0 

14,700 

0,810 

13,600 

3,330 

14,300 

37,600 

4,210 

gio 

15,000 

10,100 

12,600 

4,210 

11,700 

35,300 

6,830 

m 

12,000 

15,000 

12,000 

3,330 

64,900 

18,100 

S,410 

no 

12,000 

18,800 

13,000 

3,670 

55,  in 

19,300 

5,620 

830 

12,300 

34,400 

12,000 

3,500 

45,800 

18,800 

4,700 

•M 

12,000 

54,400 

12,000 

3,330 

33,200 

17,400 

3,670 

S90 

11,300 

57,900 

11,000 

1,740 

35,300 

18,800 

4,030 

MV 

8,090 

53,000 

9,340 

3,200 

16,400 

17,800 

5,200 

210 

8,100 

43,800 

8,420 

3,170 

13,300 

16,000 

5,200 

000 

8,960 

37,700 

7,4» 

3,070 

15,300 

13,000 

4,400 

lUO 

8,100 

32,400 

8,420 

.4,400 

1«,700 

13,300 

4,400 

MUO 

8,690 

30,400 

8,420 

5,200 

16,000 

12,300 

4,400 

TOO 

8,960 

24,000 

0,490 

0,270 

9,240 

10,400 

3,170 

600 

7,060 

22,500 

8,420 

4,400 

13,300 

7,910 

2,870 

TOO 

5,020 

21,000 

10,100 

5,410 

30,300 

7,180 

4,400 

vm 

6,720 

19,l>00 

8,960 

6,950 

16,400 

7,910 

7,180 

•m 

0,950 

17,000 

3,330 

8,420 

14,000 

34,000 

7,180 

sao 

6,950 

19,500 

4,400 

5,830 

14,700 

14,700 

6,490 

300 

8,420 

11,300 

.  7,180 

4,590 

14,000 

16,700 

7,180 

800 

11,300 

8,960 

7,910 

5,200 

9,530 

18,100 

7,180 

MO 

13,600 

14,700 

6,720 

2.7» 

6,270 

16,700 

6,490 

600 

10,700 

20,300 

«,050 

2,450 

18,800 

15,300 

6,270 

10,700 

21,000 

S,730 

4,030 

10,400 

8,100 

6,490 

10,700 

22,500 

4,400 

3,670 

13,300 

10,100 

8,420 



9,520 



3,170 

13,300 

11,300 

I  rating  curves,  which  vary  slightly  but  which  are  all  wbH 

1904,  to  Uar.  26,  1906;  Feb.  7-27.  1906;  Dec.  4,  1906,  to  Mar. 
),  to  Mar.  16, 1909;  Dec.  6-13. 1909:  Dec.  20,  1909,  to  Jan.  21, 
1911;-Jan.  11  to  Mar.  10, 1912;  Dec.  29, 19U,  to  Mar.  80, 1914, 


«r  at  Sunderland,  Mau.,/or  the  yean  eruHng  Sept. 
0,  1904-1915. 

area,  8,000  square  mflee.) 


Dboharge  In  aeeond-ttat. 

Run-off 

(depth  In 
Inches  on 

Aecu- 

ntim. 

Minimum. 

Mean. 

Persooare 

drainage 
area). 

,000 

22,900 

38,700 

4.84 

5.M 

B. 

,200 

14,200 

31,600 

3.»S 

4.55 

A. 

,300 

4,080 

8,100 

1.01 

1.13 

A. 

,820 

2,600 

4,530 

.506 

.65 

A. 

.2n 

2,310 

5.120 

.640 

.74 

A. 

,800 

3,140 

8,540 

1.07 

1.19 

A. 

,.'S00 

8,180 

13,400 

1.08 

1.94 

B. 

,600 

5,720 

7,510 

.939 

l.OS 

B. 

,800 

,000 

19,400 

36,500 

4.56 

5.09 

B. 

,700 

7,630 

15,300 

1.91 

2.20 

B. 

100 

6.210 

8,850 

1.11 

1.24 

A. 

,600 

3,950 

7,810 

.975 

1.12 

A. 

100 

4,130 

9,390 

1.17 

1.36 

A. 

BOO 

7.140 

19,600 

3.45 

2.73 

A. 

1 


ogle 


I 
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SURFACE   WATKKS   OF    MASSACHUSETTS. 


MotUkly  discharge  of  Conntctieul  River  at  Sunderland,  Mags.,  for  the  yeart  ending  Sept. 
SO,  ;90^79/5— Continued. 


Discharge  in  seoond-leet. 

Run^)fl 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

7,480 

7,800 

15,000 

19,400 

0  10,700 

13.400 

36,100 

27,800 

16,600 

7,880 

4,  MO 

3,070 

Per 

squaro 
mile. 

Koaa- 
nay. 

1905^5. 
October 

9,610 
15.100 
36.300 
52,200 
23,100 
29.200 
72.300 
61,900 
35,500 
16,600 
8,430 
6,520 

6,660 
6,770 
9,610 
12,100 

0.936 
.976 
1.88 
2.42 
1.31 
1.68 
4.51 
3.48 
2.08 
.9S.'j 
.568 
.384 

1.08 
1.09 
2.17 
2.79 
1. 10 
1.94 
6.03 
4.01 
2.32 
1.14 
.65 
.43 

A. 

A. 

December 

B. 

C. 

Vflhniftry    

D. 

March 

4,780 
18,400 
13,500 
8,690 
4,570 
2,280 
1,850 

B. 

April 

B. 

ifty.... 

A. 

Jmi 

A. 

July 

B. 

B. 

September 

B 

Theyear 

72.300 

1,850 

14.200 

1.78 

24.05 

1S06-7. 
October 

7,650 
13,300 
7,660 

1,630 
3,520 

4,430 

6.820 

0  5,490 

o9,500 

0  4,700 

0  16,600 

32,600 

29,700 

11,500 

9,200 

6,000 

6,910 

.554 
.6.52 
.686 
1.19 
.588 
2.08 
4.08 
3.71 
1.44 
I.IS 
.625 
.861 

.64 

.73 

.79 

1.37 

.61 

2.40 

4.55 

4.28 

1.61 

1.33 

.72 

.98 

B. 

B. 

December 

c 

D. 

February 

jf 

March 

61,000 
62,400 
64,900 
20,400 
15,900 
9,640 
26,600 

C. 

April 

18,000 
13.400 
6,220 
5,680 
2,230 
2,230 

B. 

Miy.;:::: 

A 

A. 

July 

A_ 

August    

A 

Septombor 

A 

Tboyear 

62,400 

1,630 

11,900 

1.49 

19.99 

1007-8. 

60.900 
70,000 
52,600 
27,000 

8,350 
11,700 
8,350 

21,200 

27.900 

21.500 

0  12,700 

0  14,000 

0  21,100 

32.600 

.12  nm 

2.65 
3.49 
2.69 

\.r,9 

1.75 
3.01 
4.08 
4.00 
1.29 
.471 
.686 
.251 

3.06 

3.89 

3.10 

1.83 

1.88 

3.47 

4.55 

4.61 

1.44 

.54 

.68 

.28 

A. 

A. 

B. 

January    

c 

C. 

March..' 

63,300 

64,400 

61,000 

24.700 

8,480 

8,  ,150 

2,890 

r  • 

21,900 
12,300 

B. 

iffir";::"::;:::::::;::::"::: 

n 

4,120         10.300 

A. 

July 

2,170 
2,680 
1,410 

3.770 
4,690 
2,010 

A 

A. 

A. 

70,000 

1,410 

17,200 

2.15 

29.34 

1908-9. 

2.420 
2,820 
6,220 

1,480 
1,620 

2,000 

2,210 

0  3,710 

06,000 

0  12,000 

0  14,700 

63.100 

28.400 

10,600 

3.250 

2,900 

2.550 

.250 
.276 
.464 
.760 
1.60 
1.84 
6.64 
3.55 
1.32 
.406 
.362 
.319 

.29 

.31 

.53 

.86 

1.66 

2.U 

7.41 

4.09 

1.47 

.47 

.42 

.36 

A. 

November 

A 

B. 

January 

c 

C. 

Uarob 

19.900 
90,400 
35.600 
20,900 
5.300 
5.580 
6.950 

0 

April 

20.400 
15.000 
3,670 
2,320 
2,020 
1,310 

B 

^.;;:: 

A 

A 

July 

! 

»■ 

September 

n 

Thesrear 

90,400 

1,310 

11,700 

1.4« 

19.89 

1909-10. 

9,060 
6,380 
6,950 
67,700 
11.600 
82,200 
63,700 
28.500 
24,100 
5.720 
10,600 
5.830 

2,140 
2,320 

4,420 

3,970 

0  4,530 

o  13. 000 

o  S.  320 

40.300 

30.000 

17.600 

14,600 

3,260 

4,200 

3,100 

.652 
.496 
.566 
1.62 
1.01 
6.04 
3.76 
2.19 
1.82 
.408 
.525 
.388 

.64 

.55 

.65 

1.87 

1.08 

5.81 

4.18 

2.52 

2.03 

.47 

.61 

.43 

A 

c 

January ,.., 

c 

C! 

March 

l5.;!no 

14.600 
10,200 
4,250 
1,430 
1,850 
1,210 

B 

X 

Mav 

A 

A 

July 

B 

A 

B 

The  year 

82.200 

1.210 

12,300 

1.64 

20.84 

o  utsrnarge  relation  nnected  hy  ico;  estimates  based  on  gage  b6igbta^  disdUTgO  QMasonaMnts,  oll- 
XDatlo  cUta,  and  oomparisons  with  records  oX  other  .stations. 
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'ver  at  Sunderland,  Mau.,  for  the  yean  eyidmjf  Sefl. 
W-J9i*— Continued. 


Dtaduiga  in  aeooncMeet. 

Rnn-ofl 
(deptb  in 
Inches  on 

Per 

Aeon. 

u^OQfltt* 

luIlIBBCU&> 

lUUL 

iqtura 
mile. 

drainage 

area). 

raoj. 

5,450 

1,630 

8,350 

0.419 

0.48 

A. 

«,470 

1,«30 

4,950 

.819 

.09 

A. 

4,130 

•  3,800 

.350 

.40 

C. 

•  10,000 

•  4,300 

•  8,900 

1.36 

.536 

1.13 

1.44 
.56 

1.29 

D. 

D. 

M.'ioo' 

C. 

50,300 

ii,'666" 

36,100 

4.61 

6.08 

B. 

u,m 

3,100 

19,500 

3.44 

3.81 

A. 

»,470 

3,450 

8,060 

.758 

.85 

A. 

4,400 

1,230 

3,360 

.283 

.33 

B. 

7,  MO 

1,110 

2.860 

.358 

.41 

B. 

11,000 

3,800 

5,470 

.684 

.79 

A. 

50,300 

1,110 

8,870 

1.11 

15.04 

40,300 

4,790 

16,300 

204 

X35 

A. 

19,000 

8,600 

12,600 

1.58 

1.76 

A. 

33,900 

7,900 

18,000 

Z25 

2SS 

A. 

19,900 

•  9,100 

•  4,500 
•  14,100 

51,400 

1.14 

.503 

L76 

&43 

1.31 

.61 

103 

7.16 

C. 

***** 

c. 

48,'s66" 
79,600 

c. 

3»,'i66' 

B. 

43,400 

11,600 

34,600 
18,900 

8.08 

8.56 

A. 

51,600 

2.36 

263 

A. 

5,300 

1,740 

3,210 

.401 

.46 

A. 

6,490 

3,080 

4,130 

.516 

.50 

A. 

17,100 

3,030 

7,590 

.946 

1.06 

A. 

79,600 

1,740 

15,300 

1.91 

26.10 

56,100 

3,  OX 

13,800 

1.60 

1.84 

A. 

34,300 

7,430 

15,900 

1.99 

2.33 

A. 

34,100 

6,370 

13,800 

1.73 

1-S 

B. 

37,300 

13,300 

33,800 

X86 

8.39 

C. 

35,600 

8,930 

15,500 

1.94 

XM 

C. 

<»,000 

8,400 

39,000 

4.88 

6.63 

B. 

60,400 

14,800 

30,300 

8.79 

4.33 

A. 

36,400 

6,630 

15,100 

1.89 

Z18 

A. 

31.100 

1,960 

9,060 

1.01 

1.13 

A. 

5,630 

3,080 

3,500 

.438 

.50 

A. 

6,050 

1,630 

3,130 

.391 

.45 

A. 

6,370 

1,180 

3,280 

.285 

.33 

B. 

90,900 

1,180 

15,300 

1.91 

35.79 

17,001 

1,530 

6,910 

.739 

.86 

A. 

30,400 

3,850 

9,270 

1.16 

L39 

A. 

15,000 

4,030 

7,530 

.941 

1.08 

A. 

•  3,650 

•  8,170 
•  15,300 

63,400 

.456 
.396 
1.91 
&68 

.63 
.41 

3.30 
7.46 

D. 

D. 

D. 

S3,'«6o° 

8i,'366' 

B. 

»,S0O 

8,060 

27,300 

8.41 

8.93 

A. 

10,400 

2,330 

6,220 

.853 

.73 

A. 

8,160 

1,850 

4,340 

.543 

.82 

A. 

1  740 

3,160 

.395 

.46 

A. 

8,430 

1,330 

8,480 

.435 

.40 

A. 

a.v» 

11,800 

1.48 

30.04 

8,500 

1,400 

3,510 

.314 

.86 

B. 

«,BSO 

1,390 

3,390 

.434 

.47 

B. 

7,  AM 

1.390 

4,330 

•5" 

.63 

B. 

13,000 

1.960 

5,900 

.746 

.86 

C. 

r4,700 

4,210 

15,700 

L9« 

X04 

C. 

13,000 

6, 620 

13,300 

1.66 

1.90 

B. 

S7,0OO 

6,050 

23,100 

X76 

8.08 

B. 

M,800 

3,170 

11.000 

1.38 

L59 

A. 

8,420 

1,740 

4,400 

.550 

.61 

A. 

sltsoo 

3,670 

18.900 

2.36 

X73 

A. 

»,800 

7,180 

17,600 

2.20 

254 

A. 

0,530 

3,450 

6,600 

.711 

.79 

A. 

r4,700 

1,390 

10,400 

1.30 

17.58 

ites  lieaed  on  gaga  heights,  discharge  measuiemants,  dlmatio 
stations. 
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SURFACE  WATEBS  OF  MASSACHUSETTS. 


ooNKEcnctrr  biveb  at  holtokb,  icass. 

LoaATioN.^A.t  the  dam  of  the  Holyoke  Water  Power  Co.  at  Holyoke. 

Dradtaoii  abba. — 8,300*  square  miles. 

Rkcords  avahablk.— January  1, 1880,  to  December  31, 1899. 

Deterionatign  of  discharge. — Dischai^e  determined  by  adding  the  water  wasting 
over  the  dam  to  the  flow  through  the  canals  of  the  power  company.  Flow  over 
dam  determined  by  taking  the  mean  of  the  flow  for  the  12-day  hours  and  the  flow 
for  the  12  night  hours;  flow  in  canals  obtained  by  weighting  the  flow  during  the 
day  of  10  hours  and  the  flow  during  the  ni^ht  of  14  hours.  Record  does  not  show 
the  effect  of  storage  above  the  dam  but  gives  the  flow  below  Holyoke. 

ExTREHES  OF  DISCHARGE. — Maximum  24-hour  flow  recorded  1880-1899:  115.000 
second-feet,  April  16, 1895.  Minimum  24-hour  flow  recorded:  No  flow  at  varioiu 
times  when  water  was  being  stored  above  the  dam. 

Cooperation. — ^Record  of  daily  discharge  fiunished  by  the  Holyoke  Water  Power  Co. 
through  A.  F.  Sickman,  hydraulic  engineer.  Monthly  and  yearly  dischaige 
computed  by  engineers  of  the  Geological  Survey. 

Daily  discharge,  in  tecond-feet,  of  Connecticut  River  at  Holyoke,  Ua*$.,  for  the  yean  ending 

Sept.  SO,  1880-1899. 


Day. 

Jan. 

Feb. 

Ifar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1880. 
1 

7,300 
7,750 
8,300 
7.750 
7,600 

8,450 

8,800 
8,800 
8,450 
8,450 

7,750 
7,550 
7,500 
7,350 
7,050 

7,050 
6,950 
6,600 
6,550 
6,650 

6,900 
7,000 
7,700 
9.750 
9,800 

9,400 
8,950 
15.700 
22,960 
23,550 
24,700 

24,650 
18,900 
14.350 
12.700 
11,550 

10,900 
10,200 
9,100 
8.050 
7,300 

7,450 

7,650 

9,400 

16,350 

22.950 

21,850 
18,350 
16,450 
22,750 
21,850 

21,600 
17.700 
15,500 
13,800 
11,750 

10,950 
11,250 
12,650 
19,450 

31,700 
29.000 
24.300 
23.050 
28.850 

40, 150 
35,9,10 
27.  f.iOO 
22.050 
17,950 

15,050 
12,900 
11,800 
11,550 
10.800 

10,300 
10,050 
9.550 
8,950 
9,050 

8,300 
8,600 
8,350 
8,300 
7,950 

7,350 
7,400 
7,100 
6,900 
6,850 
6,950 

7,300 

8,050 

10,7110 

21,400 

35.900 

44,100 
42,800 
3(i,fi50 
30.  ir,o 
31,800 

20,350 
17,100 
15.000 
13,750 
13,300 

14,250 

19,800 
23,750 
20.900 
19.950 

18,800 
17,400 
17,550 
18,900 
18,200 

16,550 
15,000 
14,500 
15,250 
19,800 

23,900 

22.050 
21.900 
20,250 
17.700 

16,450 
14,700 
14.800 
14.600 
12,750 

11,650 
11,100 
11.500 
10,800 
10,350 

9,800 
7,350 
8,350 
7,950 
8,300 

8,300 
8,050 
8,150 
8,450 
8.800 

8,350 
7,600 
6,450 
6,000 
6,660 
6,350 

8,750 
8.600 
8.150 
7.050 
6,100 

6,700 
6,600 
6,400 
6,300 
4,900 

4,500 
4,460 
4.200 
3,600 
3,700 

3,800 
4,000 
3,760 
3,550 
3,100 

2,400 
2,300 
2,150 
2,000 
1,850 

1,800 
1,760 
1,950 
2,150 
2,100 

2,300 
1.9,W 
3.100 
4.500 
6,160 

8,300 
6,750 
6,400 
4,400 
4,200 

2,960 
3,100 
3,650 
6,350 
4,600 

3,850 
3,700 
2,760 
2,700 
2,460 

3,250 
3,600 
3,250 
3.460 
3,000 

2,650 
2,600 
2,460 
2.3IX) 
2,200 
2,100 

1,800 
2.150 
2.150 
2.150 
4,650 

4,660 
3,950 
2,860 
2.160 
2,160 

2,150 
2,150 
2,150 
2.150 
1,250 

2,050 
2,050 
2,050 
2.050 
2,050 

2,060 
300 
2,050 
2,060 
2,050 

2,060 
2,060 
2,050 
0 
2,050 
2,050 

2,050 
2  050 

t 

S 

2.0a0 

4 

2  050 

1 

0 

8 

I,7S0 
1,750 
1,750 
1  750 

7 

S 

9 

10 

1,7M 

1,750 
0 

11 

IS 

IS 

1,650 
1,650 
1,650 

1,650 

1,650 

1,650 

350 

14 

U 

U 

17 

18 

u 

SO 

3,350 

2,150 
2,350 
2,350 
2,350 
2,850 

0 

SI 

SS 

SI 

s< 

SS 

SB 

S7 

2,000 
2,000 
2,000 

38 

St 

10 

2,000 

n 

* 

1  Remeasured  since  published  in  pravloufl  reports. 
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rut  River  at  Holyohe,  Mau. ,  for  the  yean  ending 
-1899 — Continued. 


b. 

ICar. 

Apr. 

MV. 

JUM. 

July. 

Anc. 

Bvt. 

oso 

13,050 

8,300 

36,400 

11,450 

6,000 

4,860 

2,860 

OM) 

17,800 

8,500 

32,400 

10,390 

5,700 

5,000 

2,850 

OAO 

17,300 

8,450 

28,600 

8,800 

6,700 

5,600 

2,860 

OSO 

15.800 

8,390 

25,490 

8,400 

5.600 

5,850 

2,800 

9fi0 

14,500 

8,890 

34,400 

7,750 

5,150 

4,890 

4,650 

0 

U,60o|    8,590 

20,100 

7,400 

4,200 

8,850 

4,750 

600 

11,650    8,550 

20,300 

6,800 

4,750 

3,000 

4,800 

OOO 

11,450     7,790 

18.800 

6,700 

4,060 

4,190 

4,060 

600 

11,650    8,500 

18,250 

6,590 

3,500 

4,100 

3,600 

flOO 

14,290  10,600 

18,200 

6,790 

2,860 

5,090 

3,000 

,000 

17,490  13,900 

20,000 

8,050 

2,890 

7,060 

3,600 

,600 

17,750   17,000 

29.300 

8,050 

2,850 

6,690 

S,1C0 

,2S0 

16.650   It,  000 

30,890 

7,150 

2,860 

5,300 

8,100 

,050 

15,100 

17,600 

32.890 

6.300 

2.860 

4,260 

8,100 

,8S0 

14,300 

17,400 

33,090 

6,360 

2,860 

4,100 

8,100 

,3M 

15,100 

17,600 

36,690 

6,590 

2,990 

8,300 

8,100 

,400 

15.850:  17.850 

45,760 

5,900 

1,000 

8,100 

8,100 

,S00 

15,150  X.OOO 

48.090 

5.30O 

2.890 

8,100 

0 

,450 

11.700   23,400 

45,400 

4,450 

2,990 

3,850 

2,700 

,400 

14,300   23,700 

43,700 

4,560 

2,990 

3,800 

2,700 

,400 

14,490  25,100 

39,560 

4,000 

2,960 

2,300 

2,700 

i.aoo 

18,500'  28,300 

31,300 

3.750 

2,990 

8,090 

2,700 

i.050 

14,400  33,150 

r.ooo 

3,760 

2,990 

3,090 

2,700 

1.250 

13.100!  36,500 

34,100 

3,750 

1,700 

8,090 

2,700 

1,500 

11,890.  47,290 

30.500 

3,600 

3,100 

8,090 

450 

1,600 

11,000  48,500 

17,660 

3,300 

4,700 

3,060 

2,860 

1,550 

8,8iOl  45,600 

15,560 

3,850 

7,300 

8,090 

2,860 

S.300 

8,350'  44,090 

14,800 

4,400 

7,600 

490 

2.860 

8,160,  43,400 

13.600 

5,600 

6,100 

2,890 

2,860 

8,160  41,850 

13,700 

5,000 

9,360 

2,890 

2,890 

8,150 

U,360 

2,860 

2,890 

7,4i0 

10,600 

17,650 

16,150 

28,860 

4,800 

8,500 

3.400 

7,900 

34,890)  15,3501 

15,190 

80,860 

6.600 

8,560 

2,400 

7,100 

40,450,  16,850 

14,690 
14,590< 

80,300 

6,490 

8.690 

250 

6,400 

43,650   18.700 

28,260 

6,600 

8,400 

2,850 

5,350 

36,500  21.550 

14, 6501 
14,060 

33.690 

7,550 

2,450 

2,850 

s,eoD 

30,890*  23,500 

35,300 

8,200 

800 

2,860 

5,050 

30,700,  23,500 

13,150 

30,050 

9,290 

8,000 

2,860 

4,850 

26.01   22.15" 

12,700 

25,950 

8,750 

3,090 

2,850 

4,goo 

22,000  21,850 

13.100 

21,550 

7,400 

8,000 

2,850 

4,«X) 

33,650  33,300 

14.360 

18,850 

6,600 

8,800 

860 

5,000 

39,390  21,800 

15,850 

16,760 

5,850 

8,450 

2,800 

4,400 

22,300   18,690 

18,350 

16.560 

5,860 

2,600 

8,250 

4,850 

19.450   16,890 

22.800 

16,200 

6,600 

1,300 

8,500 

S.380 

16,850   15.100 

23,800 

13,450 

5,900 

3,660 

8,350 

7,560 

14,950   13,590 

25,890 

11,500 
11.600 

6,960 

3,590 

3,250 

13,350 

13,300   13,100 

28,000 

6,750 

8,400 

2,550 

14,400 

13,390   11,400 

24.900 

11,600 

6,200 

3,460 

3,050 

22,000 

11,700,  13,350 

20.800 

10,800 

5,860 

3,600 

8.450 

19.200 

10.690,  14.400 

18,300 

12,600 

4,860 

2,750 

3,400 

i«,6a] 

11,300 

31,300 

17,250 

17,150 

4,750 

1,300 

3,500 

i3,m 

11,860 

25,800 

WiW) 

16,450 

4,400 

8,400 

8,100 

11,000 

U,000 

25,160 

18,800 

15,460 

4,150 

J,20O 

8,400 

»,80(] 

U,290 

23,700 

20,200 

18,850 

3,900 

2,850 

10.800 

10,25C 

11,150 

20,850 

23,300 

ulsoo 

8,660 

8,000 

45,000 

10,4SC 

10,900 

17,600 

23,800 

8,800 

8,600 

8,200 

38,380 

fl,75( 

8,890 

15,800 

22,450 

8,700 

8,400 

2,550 

26,«» 

»,5« 

8,100 

U,500 

»,39a 

8,160 

8,600 

250 

»,150 

g,20( 

19,600 

13,100 

18,890 

7,300 

8,600 

2,400 

15,000 

33,400 

18,850 

30,800 

6,660 

8,190 

J-^SS 

■I'iS 

33,300 

14,700 

88,500 

5,750 

1,600 

»,40( 

8,100 

30,190 

88,500 

s,uol 

2,4001 

iMt' 


P^l 


I 

I 


11 
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SURFACE   WATEBS  OF   MASSACHUSETTS. 


Daify  di$eharg«,  in  ieeond-feet,  of  ConneOicut  River  at  Holyohe,  Ma»i.,for  the  yean  endk 
Sept.  SO,  i«S0-lS99— Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar.     Apr. 


May. 


June. 


July. 


Aug. 


1. 

3.. 
8.. 
4., 
6.. 

8.. 

7.. 
8.. 
9.. 
10.. 

II.. 
U.. 
U.. 

14.. 
15.. 

16. 
17.. 
18.. 
W.. 
X.. 

21.. 
23.. 
23.. 
34.. 

2S.. 

3t.. 
27.. 
38.. 
38.. 
30.. 
31.. 


1882-83. 


1883-84. 


8. 
7. 
8.. 
».. 
10.. 

U.. 
U.. 
U., 
14.. 

18.. 

16.. 
17., 
18.. 
10., 
20.. 


IS.. 

at.. 

15.. 

36.. 
37., 
38., 
38., 
SO., 
31.. 


6,800 
6,600 
6,050 
5,600 
S,400 

4,900 
4,250 
3,700 
4,400 
4,300 

4,200 
4,300 
4,350 
4,400 
5.300 

5,100 
4,100 
4,050 
4,150 
4,400 

4,750 
4,700 
5,050 
4,800 
4,500 

4,250 
4,100 
3,600 
3,500 
3,800 
3,500 


2,900 
3,050 
3,700 
4,650 
4,500 

3,650 
3,050 
3,650 
3,650 
3,300 

3,400 
3,400 
3,600 
960 
4,050 

3,800 
3,500 
3,300 
3,400 
2,500 

1,850 
3,200 
3,350 
3,350 
3,300 

3,250 
2,750 
2,650 
3,600 
7,050 
8,350 


3,800 
3,750 
3,750 
3,150 
3,100 

3,750 
3,200 
3,000 
3,450 
3,750 

2,800 
1,700 
3,850 
3,700 
3,650 

3,650 

3)700 
3,700 
3.750 
3,750 

3,700 
3,600 
3,700 
3.600 
2,850 

1,050 
3,700 
3,750 
3,650 
2,400 


7,000 
6,250 
6,000 
5,450 
5,700 

5,150 
4,660 
4,400 
4,050 
3,800 

3,700 
4,400 
4,300 
4,250 
4,150 

4,050 
3,250 
2,650 
3,460 
3,400 

3,450 
3,450 
3,650 
4,600 
5,300 

6,750 
8,600 
10,100 
8,350 
7,700 


3,000 
2,450 
850 
2,960 
3,000 

2,900 
2,850 
2.850 
2,350 
1,250 

2,950 
3,250 
3.500 
3,650 
3,600 

2,750 
850 
3,050 
2,950 
3,050 

3,050 
3,200 
2,500 
1,250 
2.850 

3,450 
3,450 
3.550 
3,700 
2,500 
1,350 


6,250 

4,950 
3,850 
3,650 
3,800 

4,050 
3,900 
3,900 
4,100 
5,000 

4,900 
4,900 
4,560 
4,700 
3,750 

2,000 
3,450 
3,450 
3,400 
3,350 

3,600 
2,750 
1,550 
3,100 
1,800 

3,000 
2,950 
3,500 
4.360 
5,250 
6,650 


3,250 
3,700 
3.350 
3,050 
3,100 

2,460 
400 
2.800 
2,800 
2,800 

2,800 
2,800 
2.800 
900 
2,850 

2,  MO 
2,950 
2,950 
2,900 
2,400 

800 
2,950 
2,960 
2,900 
2,850 

2,950 

2,400 

1,000 

2.950. 

3,000. 

3.000. 


3,400 
3,  MO 
2.850 
2,150 
3.650 

3,600 
3,400 
3.600 
3,600 
3.200 

3,200 
3,650 
3,560 
3,600 
3,500 

3,500 
2,750 
3,060 
4,650 
5,150 

6,650 
5.750 
6,400 
4,750 
4,550 

4,600 

4,700 
5,000 


8,160 
7,800 
7,450 
7,000 
6,550 


6,450 
6,450 
6,600 
6,700 
6,650i 


5,860  5,850 
5,650  8,050 
6,1001  10,700 
6,950  11,350; 
8,750,  10,650 


5,250 

4,800 
4,100| 
4,250 
4,800 

4,950, 

4,850, 
4,700 
4,350; 
3,400 


7,550 
7,700 
8,200 
9,000 
9,900 

13,800 
21,450 
19,650 
19,700 
24,700 


15,200  16,200 

14,700  16,100 

14.800  14,150 

15:650  13,000 

16,550  11,450 

19,850  10,600 

28.250  10.000 

29.350  9,850 

28,5501  9,400 

25,760  8.600 


3,150  33,950 
3.600  41,350 


8,800 
8,160 
7,200 
7,350l 
6,850^ 

6,100 
6,700l 
6,350 
6,150 
5,200 

6,200 
4,960 
5.260 
5,400 
6,650 

5,900 

5,750 

6,600 

6,300 

4,850. 

4,850. 


10,800 
10,300! 
9,950 
11,200 
16,550 

19.350 
18,300 
20,550 
25,900 
27,200 

28,100 
26,200 
24,250 
20,950 
18,150 

15,350 
13,600 
12,450 
11,100 


3,550 
3,700 
3,750 

3,750 
3,650 
3,600 
4,850 
6.300 

7,550 
7,2.i0 
6.550 
6,950 
6.900 

6,050 

e.fioo 

7.5(10 
8,300 
8,400 
8,050 


9,500 

8,900 
8,850 
8,600 
8,350 

8,100 

7,900 
7,600 
7,300 
7,300 

7,300 
7,550 
11,8.50 
17,300 
18,950 

17,160 
15,100 
13,750 
13, 100 
12,060 

13,150 
13,000 
14,260 
21,750 
36,250 

49,500 
71,350 
71,900 
71,550 
68,860 
46,460 


59,450 
68,300 
67,150 

67,050 
63,400 
60,300 
57,300 
56,200 

56,500 
45,SOO 
36,550 
27.900 
24.300 

20.900 
18,900 
18,150 
17,000 
16,400 


24,500 
21.2501 
21,600 
19,950 
18,650 

18,100 
17,100 
15,500 
14,350 
12,500 

12,200 
14,700 
24,150 
29,100 
26,200 

22,650 
19.950 
17,950 
15,350 
14,500 
15,000 


34,860 
30,150 
26,600 
24,850 
23,300 

21,000 

20,400 
20,800 
21,000 
28,000 


8,600 
8,450 
10.600 
13,150 
16,100 

17,200 
13,950 
11,550 
9,900 
9,560 

10,460 
11.750 
11,360 
10,050 
9,200 

8,050 
6,850 
6,000 
5,800 
6,000 


15,500 
14,450 
13,150 
12,100 
11,260 


35,450 
33,750 
32,200 
29,950 
30,000 

29,850  10,560 

29,900  9,600 

28, 550  8,  760 

2«,  700  8, 550 

24, 250  9, 250 


30,750  22,950 
33,  (XX)  23,600 
25,  700'  23, 150 
36,650  22,800 
37,750  25,600 


45,750 
62,100 
66,850 
70,800 
69,500 

66,850 
60,950 
63,350 
46.800 
41,900 

39,200 
31, 150 
39,350 
39,200 
37,950 


25,700 
25,250 
26,100 
27,200 
25,800 

26,050 
27,050 
27,700 
27,6.50 
27,650 

28.600 
24,300 
22,000 
20,800 
19,960 
17,560 


12,700 
12,600 
12.000 
10,960 
9,100 

8,500 
8,200 
7,:t50j 
6,960 

8,700 

6,20o' 
6.0001 

5,8601 
5,650 
6,050 

5,450 
5,650 
6,700 
7,200 
7,200 


850 
700 

2,30 
2,30 

K5(: 

2,30 

75(1 

9(J 

200 

050 

S,46( 

200 

4,50 

00(1 

4,40 

50(1 

4,05 

500 

3,75( 

500 

3,201 

,50(1 

1,10 

,50(1 

3,05 

.50(1 

3,06< 

160 

3,05( 

800 

8,0S( 

600 
6nn 

3,05( 
3  av 

600 
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)icut  River  alHolyote,  Mam.,fortlity«anmim§ 
>-l«99— Continuod. 


■^b. 

liar. 

Apr. 

MW. 

Time. 

July. 

Auf. 

Sq>t. 

7,300 

8,380 

8,800 

33,850 

7,600 

7,860 

3,980 

8,180 

S,700 

8,100 

11,100 

29,100 

9,000 

8,660 

4,380 

6,960 

7,700 

8,150 

14,080 

28,250 

8,060 

8,100 

6,000 

«.800 

8,01)0 

8,480 

28,960 

33,800 

9,200 

9,000 

•,180 

«^3E0 

7,900 

8,880 

29,050 

30,300 

10,260 

9,060 

6,680 

6,960 

7,780 

8,850 

31,480 

18,380 

17,800 

8,800 

7,480 

4,480 

7,780 

8,400 

30,700 

16,800 

17,600 

7,850 

7,800 

isoo 

7,88« 

8,080 

36,680 

16,800 

14,860 

7,750 

6,800 

6,600 

7,380 

8,280 

40,180 

30,480 

13,300 

8,600 

4,460 

8,780 

8,  OWN 

8,060 

41,280 

23,300 

11,180 

9,700 

6,860 

6,080 

0,000 

8,100 

37,400 

33,480 

9,300 

9,860 

6,350 

7,100 

8,180 

4,960 

83,900 

23,300 

7,850 

10.800 

4,860 

7,760 

8,900 

4,860 

»,150 

2^480 

6,400 

11,760 

4,300 

6,960 

8,880 

4,600 

38,960 

18)800 

8,380 

13,060 

4,600 

7,380 

8,180 

4,380 

36,700 

16,480 

8,100 

11,100 

13,860 

6,860 

7.300 

4,800 

30,300 

18,000 

4,680 

10,060 

13,650 

6,700 

8,800 

4,300 

33,580 

13,800 

4,300 

10,150 

10,760 

6,300 

8,800 

4,400 

34,400 

14,150 

8,800 

9,100 

8,050 

6,700 

«,300 

4,300 

38,800 

13,980 

3,660 

7,800 

6,100 

4,800 

6,300 

4,300 

39,850 

13,860 

8,400 

8,880 

4,860 

4.100 

8,700 

3,980 

46,850 

12,860 

3,800 

4,960 

4,060 

4,380 

«,aso 

4,000 

66,750 

12,000 

4,150 

8,060 

3,860 

4,160 

8,000 

4,150 

63,800 

11,100 

8,000 

4,360 

8,960 

3,860 

8,700 

3,650 

63,950 

10,860 

3,880 

3,900 

6,750 

8,060 

8,800 

8.800 

60,900 

11,860 

3,860 

8,700 

8,960 

3,300 

8,800 

3,700 

84,400 

11,300 

3,600 

8,900 

8,800 

4,180 

8,480 

4,700 

81,500 

10,800 

3,100 

8,660 

8,900 

4,600 

8,360 

8,450 

47,380 

9,600 

8,300 

8,300 

6,300 

4,780 

8,700 

43,850 

8,850 

4,060 

8,300 

4.900 

4,880 

^"s 

41,060 

»>*S 

4,100 

JSP 

6,300 

4,380 

«,1S0 

7,100 

3,960 

6,400 

13,480 

14,350 

89,950 

14,300 

13,000 

4,360 

3,460 

3,600 

U,XO 

14,700 

80,150 

13,700 

11,200 

8,300 

3,300 

3,880 

11,150 

11,450 

69,650 

13,300 

11,150 

8,450 

3,060 

8,000 

11,500 

9,600 

81.500 

13,500 

10,800 

3,300 

2,950 

3,360 

11,080 

8,280 

37,500 

11,780 

9,980 

8,060 

3,300 

600 

8,780 

7,680 

84,  UO 

11,700 

10,880 

8,900 

8,100 

2,600 

7,400 

7,300 

37,950 

11,800 

10,900 

8,350 

2,300 

3,480 

7,U0 

7,400 

83,050 

12,050 

10,250 

3,100 

1,480 

3,500 

7,aoo 

7,300 
7,100 

37,450 

19,600 

8,850 

3,000 

3,900 

3,880 

7,X0 

36,480 

18,350 

8,000 

3,150 

3,800 

3,660 

7,400 

6,850 

38,180 

16,700 

7,500 

860 

3,900 

1.660 

9,000 

8,800 

37,700 

17,550 

6,800 

3,150 

3,900 

80 

14,300 

8,700 

38,150 

16,400 

6,500 

2,800 

3,900 

3,100 

22,250 

6,700 

88,000 

14,250 

6,200 

2,800 

3,060 

3,100 

ao,3oo 

7,080 

41,280 

13,260 

6,350 

2,750 

880 

3,100 

38,850 

7,800 

43,980 

11,800 

6.600 

2,900 

3,660 

3,100 

0  37,60C 

8,450 

43,350 

13,860 

7,800 

3,300 

3,660 

3,100 

0  32,«5C 

8,800 

42,400 

13,350 

7,150 

3.600 

2.850 

3,100 

0  28,  ISC 

9,250 

43,650 

12,160 

8,600 

8,960 

3,600 

60 

0  31,M( 

9,200 

43,800 

U,300 

8,850 

8,960 

2,950 

3,700 

0  17,16( 

9,150 

43,250 

11,680 

6,800 

»,70O 

3,700 

3,700 

«  14,  ON 

9,800 

40,350 

10,250 

6,050 

3,800 

3,660 

2,700 

0  ia,30( 

9,650 

37,400 

8,850 

8,950 

3,250 

8,960 

S-JS 

»  U,35( 

8,800 

33,780 

8,500 

8.850 

2,800 

8,600 

3,700 

»  10,65( 

)    8,350 

29.360 

8,300 

8,460 

3,100 

8,200 

3,300 

SO  11,101 

)    8,650 

25.950 

7,500 

4,700 

3,150 

3,150 

3,360 

X  18,35( 

)    9,800 

22.500 

7,950 

4,850 

3,100 

3.150 

3,680 

SO  17,00( 

J  10,700 

19,750 

10,400 

6,150 

3,200 

2,350 

3,480 

50 

13,050 

17,600 

14,250 

4,900 

3,050 

1,050 

4,360 

00 

14,600 

16,8501  15,150 

4,650 

3,150 

2,650 

8,100 

ool 

22,750 

^.....^ 

1.14,700 

,, 

3,800 

3.800 
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DaQy  diadiarge,  in  ueond-feet,  of  Connecticut  River  at  Holyoke,  Mats.,  for  the  years  endin 
Sept.  90,  2^0-2599— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1886-87. 
1 

6,150 
8,850 
8,800 
8,050 
6,850 

6,100 
6,600 
4,100 
3,550 
3,300 

3,700 
3,450 
3,250 
3,200 
3,250 

2,400 
1,100 
3,300 
3.350 
3,260 

3,300 
3,200 
2,450 
1,000 
3,250 

3,300 
3,350 
3,600 
6,550 
6,450 
7,600 

3,300 
3,600 
4,160 
4,260 
4,600 

4,560 
4,400 
3,900 
4,050 
4,150 

4,060 
4.400 
4,250 
4,250 
3,750 

3,650 
3,750 
3.760 
3,850 
3,700 

4,200 
8,150 
6.950 
6.200 
6,200 

6,100 
5,700 
5,400 
4,700 
4,400 
4,600 

10,300 
9,950 
8,750 
7,550 
6,800 

5,850 
6,160 
8,400 
9,760 
10,000 

9,800 
9,450 
8,900 
8,000 
7,800 

7,750 
7,650 
12,600 
24,850 
34,800 

29,050 
25,450 
22,100 
28,200 
26,950 

23,800 
21,400 
18,500 
16,450 
16,400 

4,460 
4,460 
4,260 
4,200 
3,550 

3,500 

3,800 
3,750 
4,200 
4,050 

3,550 
3,500 
4,500 
4,600 
4,800 

6,450 
7.650 
7,550 
7,050 
7,850 

10,450 
9,950 
9,100 
7,760 
7,500 

7,500 
7,850 
11.450 
15,250 
18,700 

18,250 
21,050 
17,700 
12,500 
7,400 

6,150 
8,300 
8.600 
9.050 
9,650 

9,350 
9,300 
9,600 
9,700 
9,650 

8,800 
7,400 
6,860 
7,660 
8,960 

8,750 
8,300 
8.100 
8,000 
9,300 

12,450 
14,950 
14.050 
12,250 
11,160 
9,950 

17,000 
12,700 
8.850 
7,400 
8,700 

10,550 
11,700 
11.100 
10.250 
9,200 

11,260 
24.700 
27,600 
23,850 
20,660 

18,450 
15,160 
12.400 
11,360 
9,900 

9,350 
9.450 
10,100 
7,450 
6,700 

6,100 
6,650 
6,700 
7,800 
8,250 
7,700 

9,700 
9,950 
10,250 
10,150 
9,250 

8,750 
8.250 
7,750 
7.750 
7,460 

7, 350 
7,350 
7,6.10 
7,850 
7,400 

7,950 
7,200 
6.650 
6,800 
7,560 

7,600 
7,150 
7,250 
8.500 
14,750 

19,450 
21.600 
19,050 
20,100 
36,900 
39,150 

7,660 
9,800 
12.950 
13.750 
13,550 

12,350 
10.950 
10.300 
lO.lOO 
9,400 

8.350 
8.100 
7.850 
7.300 
7,350 

7,900 
8.600 
8.950 
8.800 
8,650 

8,000 
8,100 
7,300 
7,100 
7,160 

7,250 
7,000 
6,850 
8,000 
7,250 
7,000 

31,900 
25,250 
20,200 
17,660 
16,200 

1.3,600 
13.450 
12,700 
12,300 
12,100 

12,950 
13,200 
14,000 
13,850 
12,350 

12,200 
12,500 
12,350 
13,150 
13,700 

12,900 
11,850 
10,800 
10,150 
9,600 

8,100 
7,800 
8,250 

7,250 
7,350 
7,650 
7,400 
7,600 

6,850 
7,150 
7,600 
7,200 
7,250 

6,600 
7,350 
7,050 
6,700 
6,800 

6,850 
7,100 
7.150 
7,350 
7,050 

8,300 

11,800 
13.800 
14.100 
12,750 

11,800 
11,750 
10.650 
9,700 

8,300 
8,250 
8,150 
7,850 
7,350 

7,200 
7,400 
7,300 
7,300 
7,700 

7,900 
7,300 
7,250 
7,600 
7,900 

7,650 
7,600 
7,600 
7,200 
7,700 

8.650 
9,600 
9.550 
9,300 
9,150 

8,600 
8, 400 
9,100 
9,900 
9,550 
8,850 

9,060 
8,550 
7,750 
7.250 
7,400 

7,300 
7,000 
6,750 
6,400 
6,150 

6,200 
6,300 
6. 6.50 
6.900 
6,050 

6,400 
6.  .150 
6.400 
6,450 
6,550 

8,000 
15,150 
22.000 
25.300 
24,150 

21,950 

19,950 
19.000 
20,500 
25,750 
32,400 

8,750 
8,150 
8,100 
9.650 
14,600 

18,650 
21,500 
22,400 
31,700 
30,300 

65,000 
85,500 
77,050 
59,300 
50,700 

48,250 
48,450 
48,350 
41,350 
35,750 

35,350 
40.9.50 
50,150 
58,300 
70,050 

70,&50 
67,850 
63.550 
70,350 
78,800 

36,400 

37,400 
40,850 
39.300 
35,550 

43,550 
54,300 
60,550 
40.000 
34,600 

32,400 
31,250 
30.3,50 
30,500 
28,150 

27,150 
28,300 
31,100 
31,950 
34,150 

35,750 
34.100 
34.3(W 
34.650 
32,750 

31,700 
35,300 
48.200 
70.100 
90,900 

72,500 
62,  .5.50 
57,400 
56,500 
67,550 

54,900 
51.4(KI 
4S,S50 
48,250 
44,500 

37,000 
36,200 
32,700 
29,200 
24,900 

21,9.50 
18,850 
16,800 
15,700 
14,900 

13,450 
11,700 
11,600 
10,750 
10,050 

10,150 
11,1)50 
15,900 
22,350 
24,050 
20,050 

99,750 
93,550 
79.800 
07.950 
69,100 

51,300 
49,850 
49.3.50 
47.250 
52.350 

55,200 
65,150 
71,250 
71.400 
75,650 

73,000 
62.300 
51,400 
42,250 
34,850 

29,800 
26,100 
23.400 
21.3.50 
20,100 

18,260 
16.750 
16,700 
18.650 
19,900 
18,050 

17,100 
17,250 
16,850 
16,750 
17,750 

16,900 
14.700 
12,700 
11,200 
9,860 

8,600 
7,950 
8,100 
7,550 
6,550 

6,100 
5.850 
5,300 
5,150 
5,300 

5,500 
5,650 
8.250 
22,500 
27,660 

26,000 
22.700 
18,200 
14,300 
11,350 

16,400 
15,000 
13,550 
13.750 
13,060 

11,950 
11,400 
11,400 
10,950 
10,300 

10,400 
9,850 
8.950 
8.150 
8,500 

8,300 
7,660 
7.900 
7,700 
7,000 

6,300 
6,450 
6,600 
6,700 
12,900 

17.600 
14,700 
12,400 
11.050 
9,050 

9.350 
7,900 
6,750 
6,750 
6,200 

6,150 
7,650 
9,050 
8.600 
8,200 

8,660 
8,950 
9,100 
9.500 
8,850 

7,250 
6,400 
6,600 
6,450 
6,850 

6,550 
6,650 
6,250 
16. 1.50 
32,300 

26,850 
26,250 
21,950 
17,800 
16,250 
16,100 

7,600 

7,000 
5,800 
5,800 
5.650 

5,700 
6,300 
4,780 
4.350 

4,250 

4,100 
3,550 
3.70O 
2,900 
4,400 

3.650 
4,150 
5,350 
4.900 
4,760 

3,700 
3.600 
3.750 
3,500 
3,660 

3,600 
3,600 
2,660 
1,600 
3,400 
3,150 

12,950 
12.300 
14.200 
12,700 
10,350 

8,800 
10,100 
11,250 
11,3(]0 
10,250 

9,600 
9,150 
7,850 
7,150 
6,500 

6,250 
5,650 
9,950 
16,000 
13,060 

10,800 
9,900 
14,150 
19,750 
26,750 

23,150 
17.650 
13,300 
11,200 
9,800 
8,950 

3,000 
3,000 
3,300 
2.550 
1,100 

3,100 
3,100 
8,250 
3,450 
3,450 

2,450 
1,650 
4,200 
6.750 
6,760 

6,750 
6,300 
4.800 
6,600 
5.950 

5,500 
6,000 
6,300 
6,060 
6,300 

4,900 
4,750 
6,300 
6.950 
8.150 
7,650 

g.3J 

a 

8,51 

3        ..    . 

e,6< 

4 

6,l( 

i 

e,3( 

6 

6,21 

7 

6,1( 

8 

6,51 

g 

6,7( 

10 

6,  a 

11 

6,11 

12 

6,0< 

13 

6,11 

14 

6,4< 

15 

6,6< 

16 

6.2J 

17 

6,51 

18 

6,1( 

19    

4,8! 

ao 

21 

4,8! 
4,8( 

22    .. 

4,6( 

23 

4,3( 

at 

3,7( 

25 

3,6! 

26 

3,6! 

27 

3,S( 

28 

3,7! 

30 

3,8( 

30 

3,7« 

21 

1887-88. 
1 

6,« 

2 

8,6( 

3 

8.4S 

4 

7,0S 

S 

6,91 

e 

6,64 

7 

5,73 

8 

4,90 

9 

6,3n 

10 

8,50 

11 

7,SJ 

12 

7,10 

13 

6,70 

14 

6.4! 

15 

5,6i 

16 

6,0J 

17 

4,9S 

18 

10, 2C 

19 

14,73 

20 

13,60 

21 

24,33 

22 

42,00 

23 

34.  OC 

24 

26.60 

2S 

20.65 

26 

18,05 

27 

19,35 

28 

18,75 

2} 

17,75 

30 

16,40 

31 
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cut  River  at  Hob/oke,  Malt.,  for  the  ytcn  ending 
-1S99 — Continued. 


b. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

100 

8,750 

16,300 

29,050 

9,200 

10,850 

18.550 

3,450 

AW 

6,950 

16,100 

25,150:  18,800 

9,800 

20,850 

3,360 

onn^ 

6,730 

15. WO 

21.  .«C.  21.150 

9,700 

21,050 

3.900 

fUO 

6.150 

15.760 

I.S.OOO'  17.600 

W.050 

19.100 

3.450 

aoo 

7,500 

IS. ISO 

15,750|  14.650 

9.850 

16,300 

3,100 

,780 

11,050 

19,550 

14,6So'  12,800 

9.050 

10,400 

3,600 

,t»o 

14,450 

19,950 

13,200   12,100 

8,000 

14,250 

2,700 

,060 

18,000 

20,950 

12.400    11.900 

8,000 

11.550 

1.360 

.900 

13.800 

23.960 

11.750    12,900 

7,300 

9,S50 

3.290 

.960 

12,200 

26,250 

11,450   15.300 

6.650 

8.650 

3,400 

.550    U.flOO 

27,750   11. 000    17,900 

6.900 

8,150 

3.660 

,3UO 

ll,UUil 

29,  IMi  lU.  DUUi  31,  7S0.     7, 700, 

S,5(W 

3,6M 

.300 

10,500 

32,3001 

10  im  30,6001 

7,450 

8,600 

3.660 

,050 

11, IW 

31.600 

9,950  18,600 

6,550 

9,060 

3,390 

,100 

11,650 

28.060 

9,600 

16,100 

6,600 

9,600 

3,100 

,600 

10,750 

34,800 

9,500 

13,200 

7,300 

9,300 

8,8» 

,700 

10,200 

22,750 

9,300  13,0001 

7,060 

7,900 

3,300 

,300 

11,250 

23,700 

9,100    12,500 

6,360 

6,960 

e.SiO 

,400 

13,400 

27,660 

8,500 

13.600 

5,750 

6,660 

8.400 

r,3so 

16.700 

33,000 

8,800 

U,300 

9,600 

6,260 

9,000 

r.ooo 

17,250 

36,660 

11,000 

11,400 

14,390 

6,800 

11,760 

),900 

16,650 

37,800 

18,900 

9,400 

15,000 

5,300 

14,300 

},oso 

16,900 

35,360 

31,300 

7,750 

12,800 

6,200 

17,4(0 

s.7ao 

18,350 

31.960 

19.100 

7.550 

10.600 

4,650 

U,7U 

i.9S0 

13,550 

38,800 

17,560 

7,000 

8,950 

4,400 

11,360 

s,«eo 

24.600 

25,360 

14,400 

6,100 

7,700 

4,850 

9,460 

7,7J0 
6,160 

laisiii 

a2.4UO 

11,«1|0     »,UU) 

7JS0«> 

4!  200 

.'o.oai 

■M,mi 

11,500   10.500 

8,500 

3.900 

5,700 

19.250 

31,600 

10.650,  10,860 

11.350 

3,800 

7,250 



17,300 

9.300 

1 

18,600 

2,-00 

O,o^^' 

o;,™- 

:,_--  ::,::.0 

8.760 

32I356 

is^Mol 

23,900 

17,800 

6I256 

2,800 

17,060 

9,000 

23,850 

13.600 

34,250 

15,750 

5,300 

3,350 

15,100 

9,250 

18,650 

17,950 

23,800 

14,350 

5,400 

3,800 

13,310 

1,900 

16,750 

34,250 

35,460 

13,650 

6,600 

3,700 

10,000 

8,000 

14,400 

41,860 

31,700 

19,660 

7,100 

8,700 

7,«S0 

7,050 

11.200 

38,050 

42,300 

25.950 

7,100 

3,700 

9,300 

5,600 

9,650 

37,750 

46,750 

25,000 

6,850 

3,750 

10,300 

1,060 

10,250 

37,450 

45,050 

21,850 

6,050 

3,350 

8,600 

9,000 

10,650 

35,800 

39,660 

18,460 

5,550 

1,460 

8,900 

6,060 

10,650 

32,800 

35,100 

15,560 

5,100 

3,760 

13,700 

13,750 

11,000 

30.050 

33,000 

13,450 

4,400 

3,700 

13,  no 

12,400 

17.600 

28.250 

29,550 

13.350 

4,560 

3,160 

13,460 

11.950 

28.550 

33,500 

28.900 

13.300 

4,800 

3,750 

17,300 

17,000 

29.450 

41,900 

28.660 

13,850 

4,700 

3,900 

23,300 

18,350 

24,800 

46,250 

31,600 

14,900 

4,300 

3,100 

34,060 

17,600 

21,250 

43,100 

29,900 

13,750 

3,650 

660 

34,660 

15.250 

18,700 

39,050 

28.050 

12,050 

8,700 

3,800 

32,100 

13,050 

16,850 

36,650 

26,300 

10,650 

2,600 

3,800 

28,300 

10,  IOC 

14,700 

27,600 

34,650 

9,350 

1,660 

3,100 

22,400 

g,80c 

14,000 

23.600 

31,460 

7,260 

3,700 

3,600 

17,900 

9,25C 

18,300 

21,250 

36,050 

6,900 

3,650 

3,560 

14,960 

8.6W 

30.350 

20,350 

36,550 

7,150 

3,600 

4,660 

12,360 

9,20r 

27,950 

20,250 

33.700 

6,750 

3,600 

7,900 

10,400 

9,  sot 

22.300 

21,700 

30,100 

6,550 

3,660 

13,860 

9,0S0 

1«,60( 

21,700 

23,150 

25,700 

6,400 

8,860 

18,560 

8,300 

31.55( 

24,150 

24.500 

26,250 

7,350 

6,000 

13,400 

7,100 

35,00( 

22,850  27,350 

37,950 

8,900 

6,300 

13,660 

6,900 

19.4501  2S.20n 

36.750 

8,700 

S.300 

18.460 

7,960 

16,400  26,850 

30,050 

8,350 

5,060 

17,800 

7,900 

15,600 

34,600 

4,360 

17,300 

m 
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SURFACE   WATEBS   OF    MASSACHUSETTS. 


Daily  diteharge,  in  tecond-feet,  of  ConneeUeut  River  at  Eolyole,  Mau.,foT  tiuyeartendin 
Sept.  30, 1880-1899— Conimued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jtme. 


July.  Aug. 


1880-01. 

1 

3 

S 

4 

6 

S 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

ao :. 

21 

23 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1801-92. 

1 

3 

S 

4 

5 

6 

7 

8 

0 

10 

U 

13 

18 

14 

15 

16 

17 

18 

IS 

30 

21 

23 

23 

34 

25 

26 

27 

28 

29 , 

80 

81 , 


7,250 
7,000 
6,250 
4,450 
3,850 

7,250 
7.300 
8,350 
9,  SCO 
10,600 

9,900 
9,650 
9.850 
9,750 
9,600 

10,300 
13,900 
33,650 
33,900 
44,000 

43,700 
35,550 
28.000 
29,050 
41,350 

33,700 
25,800 
21,350 
18,350 
17,150 
17,200 


2,900 
2,950 
2,850 
900 
2,900 

2,950 
2,300 
2,400 
2,900 
3,000 

1,700 
3,600 
3,050 
2,950 
2,950 

3,400 
3,350 
1,100 
2,950 
2,900 

2,950 
4,650 
4,600 
3,800 
3,250 

4,300 
3,250 
3,150 
3,550 
3,600 
3,100 


7,250 
0.500 
4,750 
4,350 
6,250 

6,350 
6,900 
6,600 
7,150 
7,100 

7,200 
6,750 
6,950 
6.150 
6,350 

6,250 
6,250 
6,300 
5,800 
6,100 

6,600 
5,  .50 
5,950 
6,850 
4,550 

6,200 
4,100 
4,700 
6,300 
5.350 
5,950 


5,250 

6,350 
6,000 
5,460 
8,650 

12,350 
12,400 
12,500 
10,950 
9,400 

8,150 

7,350 
6,300 
6,200 
6,050 

6,750 
4,600 
6,450 
4,600 
4,950 


060  6,000 

650'  6,000 

900  7,250 

800  16,050 

750  22,800 

400  20,150 

150  23,550 

250  22,.-!00 


18,300 
26,450 
33,260 


6,050 
6,850 
6,100 
6,450 
7,300 

7,500 
7,700 
7,500 
7,400 
6,900 

7,100 
9,400 
14,250 
19,150 
19,700 

17.300 
14,500 
12.650 
12,500 
11,900 

11,300 
12.900 
20,700 
31,400 
29,800 

26,000 
22,  tioO 
19,850 
17,750 
16.600 
16,700 


22,800 
18,800 
27,950 
38,400 
28,200 

20,250 
14,860 
12,350 
10,100 
9,800 

12,600 
9,150 
11,350 
27,500 
63,100 

48,000 
30,100 
23,4,'iO 
23,750 
23,950 

17,600 
14,000 
12,600 
12,300 
12,750 

10,450 
11,3S0! 
10, 100! 
9,100 
9,200' 
9,000i 


15,900 
18,350 
18,100 
15,800 
15,550 

14,460 
13,350 
12,500; 
11,900 
11,350 

11,900 
11,500 
10,900 
9,500 
8,860 


35,450 
28,800 
24,350 
20,400 
18,250 

17,350 
16.650 
15.150' 
15,800, 
22,250| 

26,550 
25,7001 
27,850 
37,460 
37,700 


I 


9,150  34,900 
10,8o0:  29,050 
16,450  24,000 
20,100  22,050 
18,500  20,400 


15,450 
14,700 
14,450 
13,750 
17,350 

34,850 
44,950 
44,450 


9,100 
8,750 
8,300 
8,150 
7,800 

7,350 
6,450 
6,650 
6,850 
6,750 

6,500 
6,250 
5,250 
5,650 
6,150 

6,150 
8,100 
5,900 
5,850' 
4,900: 


17,600 
17,350 
■-9.950 
29,100 
63,250 

60,460 
51,050 
43.000 
38.400 
39,500 
38,600 


35,100 
32,750 
32,550 
30,750 
27,600 

25,400 
23,100 
21,250 
20,250 
20,650 

22,500 
36, 550 
51,700 
65,250 
61,050 

67,300 
66.100 
61.500 
63,850 
66,650 

59,400 
53,650 
61,950 
50,700 
45,400 

39,600 
36,450 
31,800 
27.150 
23,400 


7,500  13 

6,200  16; 

5,950  25, 

6,450  48, 

6,350  53, 


6,050 
6,550 
7,050 
8,150 
8,850 


11,700  31 

11,000  25; 

11,800  20, 
10,700,  17 
8,950  15; 


8,250 
7,550 
6,200 
5,700 
5,750 


6,550| 
6,350 
6,300 
7,100 

7,400 

7,95o|  9,060  14, 
7,950  10,350  14 
7,450,  12,300  12: 
8,100   13,700,  11 

'  13,400  11 

13,050... 


6,550  10, 
5,600  11 
6,400  11 
8,000'  11 
9,100  13 


21,650  9,960 
20.400'  10,150 
18,600  10,400 
18,700  11,800 
19,550  11,900 


19,000: 
17,850^ 
16,450 
14,400 
12,900: 

12,750: 
13,000! 
13,700 
14,250 
13,700 

12,650 
14,000 
19,  (KX) 
21,050 
20,050 

18,300 
15,850 
13,800 
12,360 
12,600 

11,750 
10.600 
9.900 
9.800 
10,050 
9,800 


10,750 
9,900: 
9,750! 
8.900 
7,850 

6,800 
6,400 
8,100 
6,000 
5,100 

5,050 
4,550, 
5,000 
5,650 
7,200 

6,650 
6,960 
8,800 
8,700 
7,600 

6,400 
5,600 
4,700 
4,800 
4,050 


11,500  22,550  28, 

12,150  19,600  25, 

12,T.W|  16,850  22. 

14,900;  14,700  23, 

17,550  13,550  28, 

17,600  13,750  29, 

16,600  14,400  26, 

15,  .WO  15,100  22, 

14.450  14,350!  17 

12,950  13,850  14, 


11,500 
11,300 
13,750 
17,400 
18,700 


250  21,000 
750!  19,550 
400;  16,950 
760  14,550 
200  13,950 


12,050  13 

10,100  12, 

9,650  11 

8,600  10; 

8,050  9, 

7,000 
6,650 
6,050 
6,950 
7,850 


16,950|  7,950 
31,7,'iO  9,450 
42,950  13,450 
48,300,  17,050 
42,200  17,160 

34,8S0'  16,100 
30,100:  18,200 
29,160!  22,400| 
27,350  31,700; 
25,400  33,150, 
23,950! 


400, 
650 
600 
300! 
900| 

650' 
500 
450 
550 
660 

700 
750! 
100 
400 
250 

000 
200 
950 
300 
600 

500 
250 
200 
650 
150 

600 
350 
000 
200 
800 
600 


9,350 
6,650; 
6,150 
5,350 
6,060 

5,300! 
5,150 
4,650| 
4,200 
4,500 

4,000 
4,150 
4,100 
4.100 
3,060 

1,600 
4.450 
5,400 
5,100 
4,500 

4,060 
4,400 
4,500 
4,600 
5,000 

5,100 
4,950 
10,350 
10,950 
7,300 
6,400 


5,100  11.01 

5,250  8,71 

6,050  6,U 

5,550  S.OI 

5,100  4,« 

3,900 
2,350 
4,400 
4,250! 
4,250; 


4,200 
6,000 
9,050 
11,350 
12,950 

12,400 
12,000 
10,500 
8,600 
7,550 

6,700 
6,750 
6,600 
6,050 
6,800 

9,100 
17,700, 
21,500! 
23,100! 
19,050 
14,550|. 
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icut  River  at  Holyote,  Mau.,/or  the  y/tan  tnUng 
-XS99 — Continued. 


Bb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

5,060 

An«. 

Sept. 

.aso 

4,700 

13,800 

33,380 

11,250 

3,860 

12,800 

,*M* 

4,900 

18,400 

40,700 

10,350 

4,600 

4,150 

9,150 

1,000 

4,700 

23,450 

43,360 

9,100 

4,160 

3,900 

7,660 

t.8S0 

3,800 

23,450 

67,850 

7.800 

4,000 

3,900 

6,990 

{,100 

6,150 

27,860 

94,350 

8,700 

4,250 

2,550 

4,350 

i.SSO 

4,300 

31,660 

80,560 

9,100 

4,250 

3,400 

6,800 

},450 

4,3t>0 

28,350 

63,300 

8,950 

4,000 

3,750 

4,200 

J,  700 

2,«0 

22,150 

61,150 

9,700 

2,600 

3,700 

3,250 

4,9m 

4,800 

27,000 

43,800 

9,260 

2,560 

3,850 

4,900 

S,8B0 

0,250 

38,100 

38,300 

8,500 

4,300 

4,000 

6,850 

2,450 

9,500 

36,950 

35,560 

7,860 

3,900 

3,750 

5,350 

4, 7501 

11,800 

36,950 

34,350 

7,600 

3,800 

8,600 

4.800 

2,700 

17,050 

41,000 

38,300 

7,260 

3,800 

3,600 

4,400 

8.7S0 

20,960 

46,800 

34,300 

9,950 

3,750 

2,800 

8.960 

8,450 

36,450 

62,000 

3^350 

11,860 

2,600 

2,700 

3,750 

8,400 

25,660 

48,450 

34,350 

11,250 

750 

8,200 

8,690 

8,400 

21,050 

39,550 

42,550 

9,100 

3,860 

3,350 

5.500 

7,3s) 

17,300 

32,700 

44,600 

7,960 

3,950 

3,750 

6,100 

6,450 

13,900 

28,450 

37,700 

7,300 

3,900 

1,700 

6,400 

6,450 

12,350 

36,850 

33,000 

6,450 

1,650 

2,950 

7,000 

5,900 

11,150 

26,300 

27.050 

8,960 

3,000 

4,800 

8,100 

5,900 

10,960 

38,400 

34,550 

6,760 

3,300 

4,600 

7,660 

5,900 

10,000 

30,700 

21,500 

7,300 

1,150 

4,760 

6,060 

5,450 

9,400 

30,760 

19,300 

7,800 

3,400 

4,850 

6,060 

6,300 

10,300 

39,760 

18,700 

6,960 

3,360 

10,300 

5,6S0 

5,300 

14,650 

20,600 

17,400 

6,700 

3,350 

8,800 

4,700 

4,900 

16,900 

28,650 

15,250 

6,900 

3,400 

6,750 

5,200 

4,650 

17,150 

27,550 

14,150 

6,500 

3,350 

9,060 

4,950 

16,750 

28,200 

14,000 

8,950 

3,350 

12,950 

4,550 

11  VVi 

oa^ejv 

\?.  "00 

5_anfJ 

?_i"li  IT  ro«V 

4,100 

13,800 

12,000 

4)400 

17,800 

6,100 

6,200 

11,800 

18,450 

16,750 

6,300 

2,8,50 

1,900 

5,750 

6,000 

14,150  16,800 

15.200 

5,4.50 

2,6.50 

450 

4,5.50 

8,350 

15,150   15,150 

14,750 

5,500 

2,600 

1,600 

4,250 

6,450 

15,200   14,350 

15,750 

6,150 

1,800 

1,600 

5,350 

7,400 

15,750  13,950 

15,100 

4,300 

460 

1,600 

4,750 

9,050 

15,700  12,450 

13,  ,5.50 

3,900 

2,750 

1,600 

4,450 

lt>,  9lin 

14,4.50!  13,100 

12,250 

4,0.50 

2,9.50 

1,600 

4,60( 

i  26,600 

13,550!  13,000 

11,050 

3,700 

3,4.50 

1,600 

4,650 

32,  aw 

14,400 

12,800 

9,800 

4,800 

3,950 

150 

3,60C 

31,250 

14,250 

11,800 

8,600 

4,700 

3,800 

2,360 

)    2,9,5C 

28,800 

14,100 

10,750 

R,S0O 

4,800 

2,600 

2,350 

)    4,65f 

33,300 

13,6.50 

1    9,450 

8,100 

4,4.501        600 

2,350 

)     4,50C 

35,250 

13,800 

8,300 

7,250 

4,1.50 

3,700 

2,350 

D     4,60C 

33,600 

13,350 

8,950 

6,500 

3,100 

3,000 

2,360 

D    4,60( 

29,350 

13,450 

8,200 

6,260 

2,960 

2,850 

2,350 

0    4,6« 

)  26,  .500 

15,050 

7,600 

5,250 

3,900 

2,7.50 

1,300 

fl    3,3.V 

)  22,  IKK) 

16,a50 

5,^50 

l,sno 

3,900 

2,750 

4,460 

0     2,9« 

)|  18,900 

17,45C 

6,350 

4,600 

,    4,050 

2,250 

4,000 

0    4,95( 

)  19,950 

18,55C 

6,300 

4,750 

4,100 

450 

3,400 

*     6,05( 

)  31,750 

21,30C 

6,650 

5,650 

4,050 

2,300 

3,950 

>o  b,m 

)  36,950 

2,5,150 

8,200 

9,25C 

2,40C 

2,300 

5,00s 

X)    6,4.i( 

3  33,400 

32,2001     8,450 

9,40C 

1,4.5C 

2,300 

4,450 

)0    6,151 

)  33,. 550 

39,  IOC 

7,S0C 

8,80C 

1    4,30C 

2,300 

4,150 

jO    4,401 

D  32,750 

42,05( 

7,700 

7,1.5C 

4,25C 

2,300 

4,850 

JO    3,651 

0  26,650 

43,30C 

8,  IOC 

6,85C 

3,55C 

2,300 

4,700 

M    4,80 

0  20,200 

40,550'  11,35C 

5,70C 

3,350'        450 

4,350 

50    6,10 

0  21,200 

34,950   11,45C 

6,0OC 

3.3.50:    1,900 

2,960 

60    6,45 

0  17,800 

27,800!  11,9.5C 

1    6,10( 

1    2,650,    1,900 

3,050 

00 

.  16,050 

22,6001  11,75C 

4,75C 

450!    1,900 

3,400 

00 

.   14,  BOO 

20,350j  13.00C 

6,7« 

3,100i    1,900 

650 

W)l 

.  13,500 

116,85( 

l...:.. 

3,06( 

)i    1,900 

I'll 
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SURFACE  WATEBS  OF   MASSACHUSETTS. 


Daily  diteharge,  in  ucond-fett,  of  Conneetiaii  River  at  Holyokt,  Ma$$.,/or  Ae  yeari  end» 
Sept.  SO,  W«0-i59ff— Continued. 


Day. 


I. 
3.. 

8.. 
4.. 

5.. 

e.. 

7.. 
8.. 

«.. 
10.. 

u.. 

13.. 
18.. 
14.. 
IS.. 

IS.. 
17.. 
18.. 
19.. 

ao.. 

31.. 
33.. 
33.. 
34.. 
3S.. 

3«.. 
37.. 
38.. 
3>. 
SO. 


18M-9S. 


6,050 
8,000 
6,950 
6,450 
8,060 

7,450 
6,850, 

5,6501 
6,100 

4,450 
5,800 
5,450 
5,000 
4,300 

4,750 
3,460 
3,700 
5,050 
4,800 
31 4,800 


1. 
3.. 
3.. 
4.. 

5.. 

«.. 
7.. 
«.. 
«.. 
10.. 

11.. 
13.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
10.. 
30.. 

31.. 
33.. 
33.. 
34.. 

3S.. 

M.. 
37.. 
38.. 
33.. 
30.. 
31. 


1895-96. 


Oct. 


2,450 
2,450 
2,450 
2,450 
2,450 


Nov. 


5,000 
6,900 
6,550 
9,000 
11,500 


2,4501  13,300 
6001  12,500 
3,000  10,650 
3,000  9,100 
3,050     7,800 


2,960 
3,000 
3,150 
4,350 
3,400 

2,700 
4,750 
4,750 
3,150 
3,000 

3,350 
2,800 
1,700 
9,5.W 
9,250 

7,550 
6,200 
5,200 
3,1.W 
3,100 

4,950 
4,850 
3,500 
3,500 
4,600 

3,600 
400 
4,300 
3,500 
3,450 
3,350 


6,900 
7,850 
6,850 
6,750 
6,600 

6,850 
6,700 
8,650 
9,000 
8,200 

7,150 
6,560 
6,500 
5,250 
6,150 

7,650 
7,050 
6,500 
4,700 
4,800 


000 


bW 


Dec. 


Jan. 


3,350 
1,650 
5,000 
4,900 
4,800 

4,850 
4,700 
3,600 
3,300 
6,100 

4,800 
4,950 
8,250 
11,950 
12,150 

10,600 
11,350 
11,400 
10,150 
8,550 

7,550 
7,200 
5,400 
4,950 
3,850 

5,050 
4,250 
4,000 
3,100 
2,600 
4,550 


27,100 

22,,VKI 
900i  24,900  29: 
O.V)  26, 100  23! 
300  21,900  12! 


17,500 
12,050 
IO.8O0I 
10,800 
9,450 

8,800 
7,650 
7,500 
7,050 
7,050 

7,850 
7,450 
7,000 
7,200 
7,250 

7,750 
10,850 
18,250 
23,800 
20,950 

21, -.'iO 
22,300 
28,500 
25,050 
21,200 
31,600 


Feb. 


Mar. 


3,900 
3,700 
1,650 
4,550 
3,900 

3,650 
3,250 
3,100 
2,800 
1,300 

3,150 
3,050 
2,950 
3,060 
3,150 

3,600 
950 
3,050 
3,000 
2,950 

3,050 
3,100 
3,500 
750 
3,150 

3,150 
3,150 
3,100 


3,150 
2,550 
1,700 
4,100 
3,700 

4,200 
4,800 
4,750 
6,300 
7,460 

6,000 
6,200 
5,100 
5,950 
7,860 


Apr. 


9,400 
8,450 
8,950 
9,450 
9,850 

10,150 
10,550 
13,550 
3.S,200 
82,950 

89,150 
69,650 
50,800 
63,700 
98,850 


,850115,000 
7,800109,000 


7,250 
6,050 
6,900 

6,050 
6,300 
5,550 
6,350 
7,600 


8S,-50 
71,250 
58,900 

48,900 
44,350 
40,750 
37,600 
34,900 


7,S50l  32,600 
9,00(1;  29,300 
10,150;  26,050 
10,250  25,200 
9,100l  22,500 
8,100.... 


5,500  66, 

4,8,"i0112, 
,■1, 3.W  103, 


4,850 
4,800 

6,550 
17,  l.V) 
20,750 
19,700 
17,700 

14,300 
11,650 
10,600 
9,600 
8,750 

7,600 
7,800 
6,400 
6,250 
6,600 

6,400 

5,550 
5,1.50 
6,5.50 
6,800 

6,600 

6,300 
6,100 
9,600 


9501  34,400 
050'  36, 100 
450  32,300 
050  24,6.'i0 
900|  19,600 

100'  18,550 
om]  18,350 
030|  17,550 
950'  17,700 
900  19,900 


May. 


14,060!  22,700  11, 
10,900  26,950  10, 


9.350 
9,300 
8,900 


37,300;  10, 
59,350  11 
71,100  11 


8,5.'S0  77,600 
8,950  84,450 
10,3,'>0'  89,200 
10,750i  88,600 
25,250|  81,200 

29,260  71,050 
25,1,50  61,950 
22,300|  54,600 
18,400  46,450 
15,300  38,300 


15,050 

19,  ".y) 

23,250 
22,250 
24,050 
26,150 


30,800 
26,750 
23,150 
20,900 
19,500 


June. 


July. 


800 
800 
050 
200 
800 

600 
400 
400 
160 
860 

750 

600! 
850; 

400 
400 

450 
150| 
550 
700! 
750! 

750 
100 
050 
250 
650 

500 
500 
150 
550 
200 


8,550 
6,350 
6,450 
6,200 
5,800 

4,650 
3,850 
5,100 
4,900 
7,100 

8,850 
8,750 
7,760 
6,450 
6,600 

5,960 
5,700 
5,050 
5,050 
4,250 

3,600 
4,300 
4,400 
4,450 
4,300 

4,350 
2,550 
3,300 
4,050 
4,150 


Aug. 


000 
800 
800 
500 
300 

300; 

000 
600 
3001 

900 

900 
700! 
050 
650 
950 

200 
000 
900 
850; 

950 

350 
000, 
150l 
2001 

950 

900 

600 
400 
900 
950, 
950 
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U  River  al  Hoh/oike,  Masi.  ,for  A*  yean  ending 
^9— -Goatinued. 


'  J 


Mar.     Apr.     May.    June.    July.     Aug.     SepC 


4,400 
3,&50 
3,500 
4,4% 
8,700 

7,550 
11,750 
12,150 
10,650 
10,250 


ISO  12,550 
100    15,700 

Mol  15,300 
250  13,050 
150:  12,250 


lOOl 
2001 
2501 
950 
950: 

600 
950 
900 
800 
850 

,850 
,700 
,700 


10,300 
8,150 

8,200j 
8,100 
15,650 

23,750 
23,750 
25,850 
34,650 
33,350 

25,850 
18,600 
16,750 
16,350 
16,250 
19,350 


21,900 
22,930 
i'l,  150 
24,6()0 
27,050 

37,100 
46,250 
44,900 
42,150 
45,150 

36,250 
31,350 
28,600 
25,550 
28,700 

41,300 
48,550 
50, 950 
49,  a-V) 
44,500| 

39,700 
34,500 
30,250 
27,300 
29,050 

34,650 
37,350 
37,250 
36,950 
37,050 


32,950  22,900 

27,800  19,300 

2S,0U<)!  16,750 

27,ll«l  16,100 

27,500:  18,1U0 

26,350'  19,600 

23,900  20,350 

20,550  19,050 


itIoso 

16,150 


30,200 
60,600 


14,500  75,350 
1.5,400  56,950 

i7,5oo:  4i,;fno 

3.5,800  3,5,300 
44,050,  30,000 


,000 
;,600 
,050 
,350 
),900 

1,350 
1,500 
r,,150 
7,350 
7,650 

7,850 
8,100 
9,250 
2,250 
2,450 

1,750 

:0,400 

9,900 

350 


8,100 
8,400 
8,050 
8,050 
7,500 

6,9.50 

7,  WO 
8,000 

8,  ,550 
9,650 

11,750 
16,9.50 
30,700 
66,500 
74,900 

64,700 
53,500 
50, 7.50 


43,500 
37,300 
29,550 
25,8.50 
22,450 

20,450 
19,400 
18,400 
16,950 
16,060 


36,650; 
30,0001 
24,900 
19,  700 
16,850 

14,600 
13,6001 
12,450; 

13,400 
14,050 

16,250 
18,950 
20,350 
2:!,  050 
24,600 
24,350 


24,500 
21,050 

17,800 
1.5,  2.50 
12,300 

13,300 
13,800 
12, 7.'iO 
ll,2;«i 
10,000, 


10,200 
9,550 
9,900 
9,550 
8,100 

7,650 
7,»M 
9,950 
13,200 
11,950 

9,350 

8,550 
13,a50 
37,(«» 
57, 2,50 

68,350 
60,200 
39, 3.50 
31,3;0 
23,260 

18,750 
17,  .5,50 
19,350 
21,400 
20,650 


22,350 
18,9,50 
16,050 
13,950 
12,800 

12,750 
10,560 
8,750 
8,950 
8,400 

9,150 
13,650 
12,600 
10,200 

8,150 

9,600 
9,15ffl 
11,060 
12,300 

11,800 

9,750: 


8, 300  21, 100 
7,900;  27,300 
9,9.50!  24,800 
9,700!  44,1.50 
9,900  S:!,660 
32,900 


23,800   14,300 


22,150 
20,450 
20,550 
22,100 

22,6.50 
20,860 
17,9.50 
17,300 
15,600 


18,650   14,400 
20,000    14,400 


9,a50 
9,330 
9,250 
9,200 
9,000 

8,800 
7,650 
8,600 


76,150 
68,600 
62,100 
49,050 
44,250 

37,900 
3.5, 4.50 
38,600 
41,550 
43,900 
46,1001 


21,950 
23,960 
26,300 

35,7.50 
37,000 
34,200 


55,a50  31,500 
8;750  59,750  28,600 


27,350 
25,400 
23,300 
28,450 
46,850 

50,  4.50 
46,7(X) 
39,200 
33,500 
28,450 


18,250 
22,000 
22,460 

23,a50 
22,  .500 
19,200 
16,550 
15,160 

14,500 
12,350 
12,450 
13,050 
14,560 


12,950 
11,  .550 
10,250 
8,650 

9,200 
9,000 
8,800 
8,000 
8,050 

7,600 
8,300 
10,-500 
15,000 
17,900 

17,000 
15,850 
13,800 
12,200 
14,800 

14,350 
13,800 
12,800 
11,750 
10,500 


9,400 

9,700 
9,500 
7,850 
7,050 
7,250 
6,450 


23,300 
23,600 
20,800 
22,350 
19,450 
I  I«,900> 


9,050 

9,7.i0 
9,100 
8,500 
7,650 


6,000 

6,050 
5,600 
4,800 
4,550 

4,260 
3,300 
3,4.50 
3,8.50 
2,850 

4,400 
4,2.50 
3,8.50 
3,4.50 
3,600 

3,200 

600 
4,050 
3, 3.'iO 
3,  .500 

3,250 
3,200 
3,200 
2,250 
4,100 

4,3,50 
4,450 
4,600 
4,500 
3,400 
1,500 


6,200 
6,150 
5,300 
4,S«) 
4,600 

4,800 

4,650 
4,500 
4,460 
4,460 

3,650 
2,  .550 
6,050 
3,900 
3,450 

3,450 
4,000 
3,700 
2,260 
3,700 

3,550 
3,550 
3,950 
4,650 
4,450 

4,050 
5,150 
4,950 
4,900 
4,850 


4,750 
3,800 
3,450 
3,650 
4,700 

4,350 
4,800 
6,250 
6,1,50 
6,750 

5,450 
4,800 
4,000 
3, 1,'* 
4,760 

3,800 
3,500 
3,450 
4,600 
3,950 

4,5,50 
6,350 
4,850 
4,750 
6,700 

7,5.50 
6,850 
4, 9.50 
6,U50 
6,9.50 
6,160 


5,000 
4,6U 

3,600 
3,550 
4,000 

5,500 
6,8.50 
6,550 
5,950 
5,050 

3,550 
6,050 
4,890 
3,500 
3,900 

4,700 
3,550 
650 
4,200 
3,530 

3,400 
3,300 
3,200 
3,000 
6,950 

12,000 
12,650 
12,050 
10,090 
8,000 


76 


SURFACE   WATEES   OF   MASSACHUSETTS. 


Daily  duAcarge,  in $eeond-feet,  ofCouMdieuiRiveratHolyohe,  M<ut.,forih»year»en 
Stpt.  36,  /5S0-/S99— Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jon. 


Fob. 


Mar. 


Apr. 


May. 


Juno. 


July. 


Aug. 


1888-09. 

1 

2 

3 

4 

S 

6 

7 

8 

« 

10 

II 

IJ 

13 

U 

IS 

16 

17 

18 

ID 

ao 

a 

22 

23 

34 

as 

as 

27 

38 

29 

30 

31 


e,3oo 

4,6.'* 
8,600 
S.OJO 
6,600 

23,000 
1.5,500 
12,550 
12,200 
11,650 

9,.Vi0 
8,600 
7,800 
7,200 
7,200 

9,800 
11,650 
10,400 
10,150 
11,960 

12,650 
13,250 
16,000 
1.1,450 
13,450 

12,  aw 

17,850 
22,400 
21,000 
18,700 
18,300 


16,250 
14,0;>0 
12,700 
11,550 
10,700 

8,9.'« 
10,350 
9,850 
9,700 
10,850 

28,750 
29, 1.W 
21,350 
18,800 
16,600 

14,950 
13,700 
13,500 
16,200 
24,550 

28,  aw 

23, 7.50 
20,700 
18,000 
16,450 

14,200 
12,750 
10,850 
8,850 
10,550 

I 


12,050 
12,600 
11,500 
11,100 
14,150 

15,250 
14,800 
13,050 
11,.V)0 
12,250 

9,900 
9,400 
.1, 800 
5,S50 
6,150 

6,400 
6,050 
6,600 
7,250 
6,500 

6,500 
7,200 
8,5.50 
11,550 
12,300 

12,650 
11,000 
9,650 
8,450 
7,600 
7,700 


6,500 
7,750 
8,000 
8,550 
9,950 

1.1,400 
l.^SiO 
11,900 
12,000 
10,750 

9,350 
8,150 
10,450 
6,050 
7,100 

9,700 
11,750 
11,850 
10,400 

9,000 

7,900 
6,550 
7,250 
7,000 
7,700 

8,050 
7,900 
7,100 
5,200 
6,950 
5,150 


11,400 
11,400 
10,750 
9,550 
9,700 

13,900 
16, 1.50 
16,  u<JO 
15,200 
13,650 

12,050 
11,9.50 
18,650 
22,150 
22,400 

19,500 
17,700 
15,050 
13,  .500 
14,700 

14,000 
12,500 
11,750 
11,000 
10,200 

8,600 
9,800 
9,550 
11,900 
14,650 
16,950 


15,650 
14,300 
16,200 
15,350 
15,460 

1.5,850 
17,  700 
23,200 
26,200 
33,400 

3.5,200 
35,850 
35,000 
45,250 
61,500 

73,050 
67,250 
59,800 
64,850 
73,700 

73,350 
69,850 
70,  .500 
77,600 
79,600 

82,500 
82,100 
75,150 
67,700 
61,100 


58,850 
59,500 
57,8.50 
62,100 
45,900 

38,550 
31,  7(*) 
26,750 
22,600 
19,950 

17,900 
10,600 
1.5,400 
13,800 
14,500 

13,400 
12,800 
12,050 
11,300 
10,150 

10,100 
10,900 
10,  450 
10,150 
8,850 

8,200 
7,250 
6,600 
7,200 
6,600 
6,100 


7,850 

SCO 
050 


50 
250 

400 
460 
400 
250 
000 

750 
350 
300 
100 
500 

750 
6.50 
650 
100 
900 

100 
20O 
S.50 
050 
750 

900 

6oo; 

300l 
150 
800 


3,050 
2,100 
3,200 
2,500 
3,900 

3,350 
3,700 
3,400 
1,900 
6,950 

6,250 
6,850 
6,850 
5,150 
4,000 

3,250 
5,150 
4,400 
4,650 
4,550 

4,750 
3,200 
1,200 
4,150 
4,260 

7,700 
8,150 
6,750 
6,150 
3,950 
5,150 


5,090 
4,400 
3,700 
3,860 
2,700 

700 
3,560 
3,550 
3,200 
3,160 

3,100 
2,850 
800 
2,700 
2,700 

2,700 
2,700 
2,700 
2,700 
760 

2,400 
2,400 
2,400 
2,400 
2,400 

2,400 
760 
2,500 
2,500 
2,600 
2,500 


Day. 


1. 
■•  2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 


Oct.  Nov.  Dec. 


850 
3,250 
3,250 
3,250 
3,250 

3,250 
3,250 
850 
2,550 
2,550 


3,550 
5,500 
8,050 
9,160 
9,660 

10,400 
8,  .500 
7,300 
6,200 
5,650 


5,100 
4,050 
660 
5,600 
4,200 

5,8.50 
7,150 
6,300 
3,900 
2,450 


Day. 

Oct. 

1889. 
11 

2,  .5.50 
2,550 
2,  .5.50 
2,  .5.50 
550 

2,  3.50 
2,350 
2,350 
2,350 
2,360 

12 

13 

14 

15 

16 

17 

18 

19 

20 

4,850  5,300 
4,400  5,450 
5.850|  5,200 
6,36011,300 
6,30015,100 

5,20011,000 
5,2,5011,8.50 


3,750 
2,100 
5.600 


8,650 
6,300 
7,500 


Day. 


1888. 

21 , 

22 

23 

24 

25 , 

26 , 

27 

28 

29 , 

30 

31 


Oct.   Nov.    1 


2,350 
560 
2,800 
2,800 
2,800 

2,800 
2,800 
2.800 
450 
8,200 
3,150 


60011 


S,3S0 
4, — 
5,400 
5,400 
4,100 


3,360 
6,600 
5,450 
5,400 
4,650 


Jfonthly  dxteharge  of  Connecticut  River  at  Holyole,  Mats.,  far  the  years  ending  Sept. 

1880-1899. 
[Drainage  ana,  8,380  mOas.] 


Month. 


1880. 

Iunui7 

Fabnuiiy. 

Miitdi 

ASP:::::;:;::::::::::::: 

Tmw. 

July 

Aogut 

B«pMmb«r 


Diachaige  In  seoond-faet 

RtUM 

- 

ffi 

Maxtmum. 

MlnimiiTn 

Mean. 

Paragoan 
nm*. 

diatna 
im) 

24,700 

6,550 

8,660 

1.16 

24,860 

7,330 

14,800 

1.76 

40,160 

6,850 

16,300 

1.83 

44.100 

7,300 

ao,«oo 

a.  48 

23,800 

5,660 

11,500 

1.87 

8,780 

1,7S0 

4,1«0 

.486 

8,800 

1,060 

3,440 

.454 

4,660 

0 

3,170 

.3» 

2,350 

1 

0 

1,700 

.aoi 
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lolyoke,  Uau. ,  /or  tk*  ytan  mSng  Sept.  90, 
—Continued. 


DtobHi*  in  •woDA-'Ht. 

SllIH>lt 

(dapthln 

IDCIIMon 

mmn. 

IfMn. 

Pwiqaan 
mot. 

dnlDafi 

IIW). 

4,  HO 

0 

3,360 

aiae 

asi 

l.OGO 

3,100 

6,100 

.m 

.81 

3,830 

1,800 

3,060 

.3M 

.43 

2,9G0 

0 

3,630 

.300 

.36 

13,060 

0 

6,730 

.683 

.71 

«,S00 

8,150 

U.600 

1.63 

L87 

8,800 

7,750 

33.400 

3.C7 

X88 

0,060 

13,350 

r.ooo 

3.33 

3.71 

L1,4M 

3,300 

«,310 

.740 

.83 

7,  too 

1,000 

3.860 

.471 

.64 

7,050 

450 

3.800 

.466 

.64 

4,7SO 

0 

3,850 

.363 

.39 

l«,OSO 

0 

8,380 

.968 

13.46 

«,eao 

0 

3,300 

.381 

.44 

18,8S0 

6,800 

11,300 

1.36 

1.61 

ie,8So 

4,750 

15,800 

1.88 

xn 

34,000 

4,050 

8,780 

1.06 

1.31 

22,000 

4,400 

8.100 

1.08 

1.13 

43,«S0 

8,860 

18,500 

2.33 

268 

26,800 

11,400 

18,300 

3.17 

3.43 

38,500 

12,700 

30,300 

141 

ITS 

35,300 

6,750 

17,600 

3.10 

234 

8.250 

1,600 

6,410 

.646 

.74 

3.S50 

250 

3.800 

.334 

.39 

45,000 

250 

7,850 

.848 

1.06 

4A,850 

0 

11,700 

1.38 

18.86 

«,800 

3,500 

4,610 

.648 

.63 

3,850 

1,060 

3,360 

.400 

.46 

3,700 

850 

2,740 

.337 

.38 

3,700 

400 

3.630 

.313 

.86 

5,760 

2,150 

3,930 

.468 

.48 

8.400 

3.150 

5.370 

.638 

.73 

68.300 

7.550 

33.300 

3.87 

4.U 

2»,3i0 

12,200 

19.600 

234 

3.70 

17,300 

6,000 

10,800 

1.28 

1.44 

8,550 

1,750 

5,610 

.«m 

.77 

4.100 

850 

3,060 

.365 

.43 

2,500 

250 

1,880 

.334 

.36 

«8,300 

260 

8,060 

.858 

13.04 

8,360 

860 

3,640 

.433 

.49 

10,100 

2,«50 

6,070 

.604 

.67 

«,66a 

1,660 

3,910 

.466 

.64 

8,800 

4,850 

6,210 

.740 

.86 

98,100 

6,460 

14.300 

1.70 

L83 

71,900 

7,300 

33.000 

3163 

3.03 

70,800 

30,400 

40,300 

4.78 

6.34 

35,450 

17,660 

36,300 

3.U 

8.61 

15,500 

5.050 

8,840 

1.07 

1.19 

6,200 

3,000 

4,360 

.530 

.60 

5,800 

l.COO 

3.190 

.380 

.44 

5,450 

600 

3,830 

.336 

.37 

71,800 

600 

11,700 

1.38 

18L86 

«,100 

1,100 

4,030 

.479 

.66 

17,  «M 

4,000 

•  8,380 

.898 

Lll 

38.100 

4,700 

11,300 

1.33 

1.63 

36,650 

7,060 

16,300 

1.83 

XIO 

8,150 

5,260 

7,140 

.861 

.88 

e.150 

3,<00 

4,810 

.673 

.66 

61,8(0 

8,600 

37,400 

4.46 

4.88 

38,560 

7,100 

16,600 

1.97 

3.37 

17,600 

3,100 

7,010 

.886 

.9* 

13,050 

3,860 

7,060 

.840 

.87 

13,660 

2,850 

«,160 

.733 

.86 

8,160 

3,060 

6,680 

.666 

.74 

63,860 

1,100 

10,800 

L  '•» 

U.W 
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SUEFACE  WATEBS  OP  MASSACHUSETTS. 


XontUy  dittAarge  of  Connecticut  River  at  Eolyoke,  M<u$.,/or  the  ytan  ending  Sept.  SO 

i590-iW9— Continued . 


Montb. 


October 

Novembffl'.. 
December. . 
January.... 
February... 

March 

AprU 

May 

June 

July 

August 

September. . 


1885-86. 


The  year. 


October 

November.. 
December. . 

January 

February... 

March 

AnrU 

May 

Jime 

July 

August 

September. , 


1886-87. 


The  year. 


October 

November. . 
December.. 
January.... 
February. . . 

March 

AprU 

l&y 

June 

July 

.\ugiMt 

Eteptember.. 


1887-88. 


The  year. 


October 

November. . 
December.. 
January.... 
Febrtiary. . . 

March 

AprU 

May 

June 

July 

August 

September.. 


1888-89. 


The  year. 


October 

November. . 
December.. 

January 

February. . . 

March 

AprU 

May 

June 

July 

August 

September. 


1889-90. 


The  rear. 


Discharge  In  second-feet. 


Maximum 


18,400 
47,200 
24,600 
58,950 
37.500 
22,750 
80,150 
19,600 
12,900 
4,350 
3,950 
5,100 


80,150 


8,850 
34,800 
21,050 
39,150 
31,900 

9,900 
85,500 
72,500 
27,650 
32,300 
26,750 

8,500 


85,500 

6,200 
18,700 
27,600 
13,750 
14,100 
32,400 
90,900 
99,750 
17,600 
7,600 
8,150 
42,000 


99,750 


23,050 
38,050 
59,300 
31,000 
11,100 
24,600 
37,800 
29,050 
21,750 
18,500 
21,050 
17,450 


59,300 

22,350 
37,250 
37,650 
23,200 
35,000 
37,250 
46,250 
46,750 
25,950 
7,450 
18,450 
32,100 


Mlnlmiun. 


3,750 

7,500 

4.750 

7,600 

7.200 

6,700 

16,550 

7,500 

4,550 

850 

550 

50 


Mean. 


50 


1,000 
5,850 
6,150 
6,650 
7,800 
7,200 
8.100 
10,050 
5,150 
5.650 
5.650 
3,650 


1,000 

3,300 
3,500 
6,100 
6,850 
6,600 
5,650 
27,150 
16,700 
6,300 
1,600 
1,100 
4,900 


1,100 


13,600 
10,950 
5,700 
9,200 
5,600 
5,750 
15,750 
8,500 
6,300 
5,750 
2,700 
1,350 


1,350 

4,900 
12,050 
9,350 
9,100 
8,550 
9,650 
13,600 
23,800 
6,400 
1,550 
550 
6,900 


46,750 


&50 


7,980 
20,800 
11.300 
15,900 
16.100 
9.600 
37,300 
12,800 
7,500 
3,050 
2,710 
2,490 


Per  square 
mile. 


12,200 


4,370 
14,700 
10,400 
11,800 
13,700 

8,160 
44.300 
31,100 
12,700 
11.000 
12.000 

5,520 


14,900 

4,480 
6,770 
11,900 
8,830 
8,550 
12,000 
38,900 
47,800 
10,500 
4,310 
»,690 
13,000 


14,300 


18,000 
22,600 
19,600 
16,700 
7,290 
13,600 
26,500 
13,800 
13,100 
9,120 
9,240 
6,060 


14,700 

11,500 
19,000 
20,500 
15,000 
14,800 
19,700 
29,400 
31,300 
13,200 
4,900 
6,020 
14,400 


16,600 


0.951 
2.48 
1.35 
1.90 
1.92 
1.14 
4.46 
1.53 
.894 
.364 
.323 
.297 


1.45 


.521 
1.75 
1.24 
1.41 
1.63 

.973 
5.28 
3.71 
1.51 
1.31 
1.43 

.658 


1.78 

.534 

.807 
1.42 
1.05 
1.02 
1.43 
4.64 
5.70 
1.25 
.514 
.659 
1.55 


1.70 


2.15 
2.69 
2.34 
1.99 

.869 
1.62 
3.16 
1.64 
1.56 
1.09 
1.10 

.722 


1.75 

1.37 
2.26 
2.44 
1.79 
1.76 
2.35 
3.60 
3.73 
1.57 
.584 
.718 
1.72 


1.98 
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Hoiyole,  ll(ut.,fcr  the  years  tnSng  Sept.  SO, 

— Continued. 


Dtachvse  In  noond-lMt. 

RoiHlff 

(dmttkin 
iDobMon 

TW1?"«- 

IflTiliYirnn. 

Mam. 

Feraqnwe 
mue. 

dnlnat* 
«m). 

M,000 

3,850 

18,300 

2.18 

2.51 

M,SfiO 

7,750 

14,100 

1.68 

1.87 

7,260 

4,100 

6,830 

.605 

.80 

SI,  400 

6,060 

14,200 

1.68 

1.96 

44,0SO 

8,850 

17,000 

2.03 

Xll 

63,3S0 

15,150 

28,900 

3.56 

4.10 

07,300 

30,250 

41,300 

4.93 

6.49 

31,8S0 

8,800 

15,100 

1.80 

2.08 

II.SOO 

4,050 

7,410 

.883 

.99 

8,  too 

2,900 

5,130 

.611 

.70 

10,050 

1,000 

6,300 

.633 

.73 

&,600 

1,200 

3,880 

.464 

.52 

67,300 

1,200 

14,800 

1.76 

38.85 

4,6S0 

900 

3,040 

.362 

.42 

10, 7W 

1,050 

6,140 

.613 

.68 

33,250 

4,500 

11,300 

1.85 

1.66 

63,100 

8,000 

18,500 

2.32 

3.68 

9,100 

4,900 

6,860 

.818 

.88 

13.700 

5,550 

8,480 

1.01 

1.16 

53,500 

10,660 

22,600 

3.68 

3.00 

48,300 

11.300 

21,200 

2.53 

3.92 

33,150 

6,060 

14,300 

1.70 

1.90 

W,(WO 

2,750 

12,400 

1.48 

1.71 

23,100 

2,360 

8,830 

1.06 

1.23 

11,060 

1,800 

4,860 

.581 

.66 

«3,I00 

too 

11,600 

1.38 

18.79 

6,250 

3,450 

4,860 

.679 

.67 

40,400 

6,800 

15,800 

1.88 

3.10 

10,450 

3,550 

6,6«0 

.794 

r              .92 

6,850 

860 

3,560 

.424 

.49 

14,760 

2,100 

6,240 

.744 

.77 

26,450 

2,650 

11,800 

1.41 

1.63 

52,000 

13,S00 

31,000 

3.68 

4.12 

»4,350 

12,000 

36,200 

4.31 

4.97 

ll.SSO 

6,750 

8,160 

.978 

1.09 

5,050 

760 

3,370 

.402 

.46 

17,800 

1,700 

6,440 

.648 

.75 

13,800 

8,360 

6,680 

.677 

.76 

M,350 

750 

11,600 

1.38 

18.78 

■11,800 

2,800 

6,300 

.633 

:3 

8,  goo 

3,800 

6,320 

.622 

17,550 

3,250 

7,600 

.894 

1.08 

8,750 

4,060 

6,250 

.745 

.86 

r^ 

2,800 

4,640 

.553 

.58 

5,000 

22,300 

3.66 

8.07 

43,300 

11,800 

21,000 

2.50 

2.79 

18,450 

6,300 

10,900 

1.30 

1.50 

1«,7J0 

1,800 

8,700 

1.04 

1.16 

5,800 

450 

3,850 

.459 

.53 

5,950 

450 

2,320 

.277 

.33 

5,050 

150 

3,700 

.323 

.86 

43,300 

160 

8,400 

I.OO 

U.63 

8,060 

«00 

4,610 

.549 

.63 

13,300 

4,700 

7,530 

.887 

1.00 

U,150 

1,«S0 

6,060 

.722 

.83 

7,100 

2,650 

4,740 

.566 

.65 

4,590 

760 

2,890 

.366 

.37 

10,250 

1,700 

6,260 

.746 

.86 

115,000 

8,450 

45,300 

5.40 

6.03 

21,000 

6,050 

12,300 

1.47 

1.70 

g,8oo 

1,060 

6,110 

.728 

.81 

t.xo 

350 

3,030 

.361 

.42 

4,(00 

1,050 

8,280 

.891 

.45 

4,560 

360 

3,740 

.327 

.36 

115,000 

350 

8,730 

1.04 

14.10 

II  i 


r    ■' 
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SURFACE   WATERS   OF    MASSACHUSETTS. 


Monthly  dxKharge  of  Connecticut  River  at  Holyohe,  Man.,  for  the  years  ending  Sept.  SO, 

i«8a-i«99— Continued. 


Month. 


i8a&-«6. 

Ootober , 

NoTambar 

DaMmbcr 

Jauoary , 

Fabraary , 

Uaidt 

^::::::::;:::::::::::: 

Jvat» , 

July 

AuBiat , 

Baptambar , 

Thayear 

in6-«7. 

Ootobar 

NoTandMr 

Dacambw , 

Jaooaiy 

FM>niary 

llaidt 

^::::::::::::::::::::: 

Tana. 

July 

AncDst 

Saptambar 

The  year 

usr-ts. 

Ootobar 

Norambtr 

Oaocmbv 

jauoary 

rabraary 

Uarab 

April 

}ana'.ll .".'.."  .'.I 

July 

Atuoit 

iaptambcr 

Thayaar 

18g8-«9. 

Ootober 

NoTamber 

Oaeember 

Janoary 

Febraary 

llanh 

(S!!::::::::::::::::::::: 

June. 

July 

Aoinat 

Svtembw 

They  year 

18S9. 

Ootober 

Novamber 

Deoember 


Discharge  In  aeoond-teat. 


\f*T<TnnTTi 


9,sao 

37,190 
31,600 
47,350 
20,7S0 
112,090 
80,200 
18.300 
8,890 
8,090 
4,690 
8,490 


112,090 


22,100 
30,490 

17, goo 

10,390 
14,290 
34,690 
90,990 
44,090 
75,390 
68.390 
22,360 
6,200 


79,390 


6,300 
29,690 
70,690 
16,090 
13,490 
76,190 
90,490 
26,800 
17,900 
6,090 
7,690 
12,690 


76,190 


23,000 
29,190 
16,290 
13,890 
10,090 
23,400 
82,900 
60,900 
7,890 
8,190 
6,050 
4,190 


82,600 


S,390 
10,400 
15,100 


Mlnlmnm . 


400 

4,000 

7,000 

5,800 

4,800 

8,590 

17,550 

4,850 

3,550 

450 

450 

700 


400 


3,900 
7,900 
3,400 
3,300 
2,590 
3,900 
31,900 
13,490 
7,900 
7,660 
6,450 
3,250 


2,290 


1,300 

3,850 

8,950 

7,500 

6,350 

6,950 

16,090 

12,390 

7,560 

600 

3,190 

690 


600 


4,650 
8,850 
6,800 
6,150 
3,960 
8,600 
14,300 
6,100 
1,790 
1,200 
700 
400 


400 


490 

2,100 

690 


Uean. 


4,100 
17,100 
19,800 
10,900 
8,780 
27,200 
42,400 
9.680 
6.360 
3.650 
2,960 
4,770 


12,700 


11,000 
14,100 
7,620 
6,010 
6,780 
14,900 
35,500 
22,500 
32,300 
23,500 
10,800 
4,310 


14,800 


3,670 
14,900 
21,800 
10.300 
8,670 
35,900 
29,300 
19,100 
11,400 
3,800 
4,960 
6,420 


14,100 


12,200 
15,800 
9,720 
8,780 
6,600 
13,800 
49,400 
30,800 
4,930 
4,470 
2,670 
2,630 


13,600 


3,660 
6,690 
6,930 


Persqnaie 
mile. 


a4S9 
X04 
1.88 
1.30 
1.05 
3.24 
6.05 
1.15 
.639 
.435 
.353 
.560 


1.61 


1.31 
1.68 
.908 

.607 
.680 
1.78 
4.23 
2.68 
2.66 
2.80 
1.29 
.614 


L76 


.437 

1.78 

2.60 

1.23 

1.08 

4.23 

3.48 

Z28 

1.36 

.493 

.601 

.640 


L68 


1.4S 

1.88 

LIS 

1.06 

.678 

L64 

&8» 

2.48 

.688 

.633 

.318 

.302 


1.90 


.306 
.678 
.826 


Bnii.etf 
{dmthte 
Indies  oa 
dialnafi 

an*). 
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«tieu(  jRtver  at  Holyokt,  Md$$.,  durinf  tite  y*an 
X.  30,  1881-1899. 

>7a  otdaOeiKiorbidlnbarfk 


-«« 

1884-85 

1885-86 

1886-87 

1887-88 

1888-88 

188»40 

1880-81 

■« 

r 

5 
7 

1 
3 

9 

1 

3 

la 

1 

8 

% 

I 

1 

la 

1 

» 

4 

i 

a 

«i 

4 

56 

7 

U 

• 

vs 

18 

80 

18 

U 

U 

17 

07 

M 

82 

»7 

43 

30 

>1 

34 

•AS 

73 

71 

28 

66 

33 

36 

80 

«4 

95 

106 

33 

80 

36 

40 

66 

.84 

m 

114 

37 

88 

37 

46 

89 

oa 

147 

Ul 

48 

ica 

38 

48 

107 

no 

Ml 

m 

68 

123 

46 

56 

US 

MS 

179 

136 

84 

143 

61 

68 

117 

or 

Itl 

148 

102 

174 

78 

73 

in 

ssa 

211 

163 

131 

1»7 

86 

78 

158 

240 

2» 

171 

151 

208 

83 

O 

158 

34S 

Z» 

185 

172 

218 

100 

88 

163 

3S1 

M5 

Itl 

186 

226 

HI 

100 

166 

^S&A 

351 

303 

307 

231 

133 

108 

180 

aex 

313 

aiB 

331 

243 

145 

123 

184 

aee 

375 

340 

231 

256 

170 

130 

308 

378 

7a 

273 

357 

2es 

197 

166 

338 

384 

3W 

386 

373 

277 

335 

186 

353 

am 

SM 

310 

305 

2K> 

388 

384 

384 

SIO 

331 

323 

316 

807 

331 

3»7 

804 

333 

340 

332 

336 

316 

343 

333 

333 

340 

348 

340 

330 

333 

358 

341 

333 

350 

353 

348 

337 

338 

363 

358 

343 

355 

35» 

360 

345 

347 

363 

366 

350 

see 

365 

364 
365 

362 
366 

361 
366 

365 

366 

1 

Dftyi  of  dafldanoy  In  diacharg*. 


903-84 

1884-85 

1896-S6 

1896-97 

18S7-S8 

18B»-Se 

8 

10 
14 
IS 
25 

6 

7 
10 
17 

3 
3 
6 
7 

7 

10 

9 

34 

11 

38 

3 

80 

54 

58 

37 

7 

10 

47 

71 

109 

55 

17 

86 

65 

88 

142 

76 

40 

58 

76 

132 

165 

108 

58 

73 

SO 

US 

1S7 

136 

88 

B5 

104 

184 

215 

135 

101 

103 

133 

204 

228 

148 

105 

108 

141 

230 

343 

176 

111 

114 

Ul 

330 

256 

188 

115 

123 

168 

341 

263 

305 

118 

128 

174 

251 

m 

223 

136 

144 

185 

262 

286 

228 

137 

.      15S 

193 

270 

2S4 

236 

146 

172 

199 

275 

303 

241 

155 

186 

202 

m 

307 

244 

168 

194 

215 

280 

317 

253 

183 

306 

233 

388 

323 

268 

195 

315 

2S3 

304 

333 

264 

329 

240 

280 

323 

337 

273 

245 

364 

301 

336 

342 

2SS 

376 

293 

321 

342 

344 

325 

306 

317 

333 

348 

847 

837 

333 

330 

337 

358 

348 

343 

334 

334 

339 

362 

^ 

350 

346 

342 

343 

365 

353 

367 

350 

345 

359 

35S 

364 

364 

360 



363 

364 

365 

365 

365 

pm 


at  honepoww  p«T  foot  fall  that  may  be  developed  at  dlflerant 
days  on  which  the  discharge  and  oomsponding  honepower 
nns  (or  discharge  and  honepower.  In  using  this  table  allow* 
be  principal  ones  being  the  wheel  Ion,  which  may  be  as  large 
'  beailaigeas5patoent. 
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82  SUHFACE   WATEBS  OF   MASSACHUSETTS. 

lOLLEBS  BIVEB  BASZM. 

OSNEBAL  FKATUBBS. 

Millers  River  is  formed  in  the  town  of  Ashbumham  by  the  union 
of  Bear  Meadow  and  Bluefield  brooks.  Bluefield  Brook,  which 
drains  the  larger  area  and  is  therefore  considered  the  continuation  of 
the  river,  rises  in  the  southwestern  part  of  the  town  of  New  Ipswich, 
Hillsborough  County,  N.  H.,  in  a  small  pond  on  the  south  dope  of 
Barrett  Mountain,  and  flows  southwestward  3^  miles  to  its  junction 
with  Bear  Meadow  Brook.  From  this  point  the  general  course  of  the 
^lers  is  southwesterly  and  westerly  to  MUlers  Falls,  where  it  turns 
sharply  and  flows  northward  to  its  jimction  with  the  Connecticut. 
The  river  is  about  45  miles  long  and  drains  394  square  miles.  The 
principal  tributary  streams  from  the  north  are  Priest  Brook,  ToUy 
River,  Orcutt,  Moss,  and  Keyup  brooks;  from  the  south,  Otter  River, 
Beaver  Brook,  Mill  Creek,  and  Whetstone,  Osgood,  and  Wickett 
brooks. 

The  basin  contains  a  large  uTimber  of  ponds,  the  largest  being  Lake 
Monomonac.  Many  of  these  ponds  are  regulated  for  the  benefit  of 
storage,  and  for  this  reason  the  flow  is  not  flashy,  presenting  in  this 
respect  a  striking  contrast  to  Deerfield  River,  which  enters  the 
Connecticut  from  the  west  and  drains  a  somewhat  laiger  area. 
The  precipitation  in  the  basin  ranges  from  45  inches  in  the  upper  part 
to  40  inches  in  the  lower. 

Much  of  the  region  drained  is  well  wooded,  hardwood  growths  pre- 
dominating. The  principal  rock  of  the  region  is  granite,  and  clay 
and  sand  are  abundant. 

The  water  power  afforded  by  the  river  has  been  fairly  well  de- 
veloped, especially  between  Athol  and  Millers  Falls,  but  much  of  the 
power  now  lost  in  the  rapids  below  Erving  might  be  conserved  and 
the  value  of  the  present  power  imits  might  be  materially  increased  by 
utilizing  more  of  the  available  storage  sites. 

UILLBBS  RIVER  AT  WENDELL  DEPOT,  ICASa 

Location. — ^At  the  railroad  bridge  at  Wendell  Depot,  immediately  below  ths  dam 
of  the  Athol  Gaa  &  Electric  Co. 

Dkainaoe  ABE  a. — 353  square  miles. 

Records  available. — Discharge  measurements  June  6, 1909,  to  September  22, 1913. 

Gaqe. — Chain  gage  at  the  bridge  1909-1912;  in  1913  two  gages— one  in  the  pond  above 
the  hydroelectric  plant  and  the  other  in  the  taUrace. 

DiscHABOE  measurements. — Made  from  the  railroad  bridge  or  by  wading.  Measure- 
ments for  rating  wheels  made  from  footbridge  across  tailrace. 

Obannbl  AMD  CONTROL.— Bed  rough;  control  at  high  and  medium  stages,  a  dam  1) 
miles  below  station. 

Extremes  op  discharge.— Maximum  discharge,  approximately  4,500  second-feet, 
morning  of  March  28,  1913. 

WiNTKB  VLOW. — ^Discharge  relation  aSected  by  ice  during  short  periods. 
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Lver  is  under  complete  control  of  the  power 
o.,  which  was  put  into  operation  June,  1910. 
Drange  and  Athol,  also  affect  distribution  of 

>f  diurnal  fluctuations  incident  to  the  opera- 
Gas  &  Electric  Co.  made  it  impoamble  to  base 
o  ga^  readings  a  day,  and  an  attempt  was 
atea  and  wheel-gate  opemngs  and  ratings  of 
;>ower  plant.  Owing  to  the  range  and  rapidity 
)  necessity  of  installing  recording  instruments 
d  to  be  impracticable  to  secure  accurate  dis- 

'  the  computation  of  discharge  and  are  ther^ 


er  at  Wendell  Depot,  Mau.,  during  1909-191S. 


J- 

Dsto. 

Hadeby- 

helS^t. 

Dl». 
chart*. 

■ft. 

Ae(. 

Stc^/t. 

SM 

Fob.  » 

F.  B.  Satmdan 

1.4S 

308 

403 

27 

do 

1.83 

332 

IM 

28 

do 

2.15 

4M 

•JM 

Har.  n 

do 

3.10 

938 

133 

15 

do 

2.  SO 

87S 

»23 

17 

do 

3.00 

79» 

376 

28 

do 

5.30 

3,750 

2» 

do 

4.80 

3.480 

30 

do 

6.10 

3,830 

400 

31 

do 

4.92 

2,530 

SCO 

Apr.    2 

do 

2.96 

1,000 

300 

4 

do 

2.48 

1,080 

MO 

4 

do 

9.4» 

806 

ell7 

8 

do 

3.26 

1,130 

131 

7 

do 

4.38 

2,200 

'34 

8 

do 

4.56 

2,230 

8 

do 

4.21 

2,150 

m 

U12. 

iHn 

Fob.  14 
Nov.  22 

O.H.Oa 
C.8.De 

Dflold 

»2.a9 

1.90 

438 

270 
U4 

Oolyw 

178 

Isfahalgbt. 

Dls- 
eharg*. 

md 

Tan-isce 

Wbael  gate  opanlnp. 

«e. 

gage. 

ea. 

Mut. 

atc.-fl. 

«.2I> 

*2a.o 

Qatcs  all  closed. 

W.76 

<25.S 

Do. 

M.33 

78.10 

147 

0.49  opening  on  two  wheelf. 

)5.«8 

77.89 

2se 

0.49  opening  on  four  wheel*. 

)6.16 

77.78 

204 

0.67  opening  on  two  wbeels. 

W.UK 

78.03 

275 

0.91  opening  on  two  wheeto. 

u.in 

78.38 

343 

0.65  opening  on  four  wheeto. 

III 


MofmaUogthetwomeaiurtmant*.   Result* *bow variable 


I 


m 


ill 


1 
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SUBFACE   WATERS  OF   MASSACHUSETTS. 


lOLLERS  RIVER  AT  ERVINO,  MASS. 

Location.— At  downstream  end  of  chair  factory  at  Erving,  about  8  miles  above  the 
confluence  of  MilletB  River  with  Connecticut  River  and  below  all  important 
tributaries. 

Drainaob  asea.— 372  square  miles. 

Recobds  AVAiLABLE.^August  1,  1914,  to  September  30,  1915. 

Gaoeb. — StaS  gage  attached  to  factory  August  1,  1914,  to  June  30, 1915;  water-stage 
recorder  July  1  to  September  30,  1915. 

Discharge  heasubements.— Made  from  cable  or  by  wading. 

Channel  and  control. — 'Bed  composed  of  coarse  gravel  and  bowlders;  control  for 
low  stages  is  a  short  distance  below  the  gage  and  is  practically  permanent. 

Extremes  of  stage. — ^Maximum  stage  recorded:  5.5  feet  at  4  p.  m.,  February  25, 
1915;  dischaige,  4,850  second-feet.  Minimum  discharge,  practically  no  flow  at 
various  times,  water  being  stored  farther  upstream. 

Winter  flow. — Discharge  relation  somewhat  affected  by  ice. 

Regulation. — Operation  of  power  plants  at  Athol,  Orange,  Wendell,  and  Erving 
affects  the  flow  to  such  an  extent  that  mean  daily  discharge  can  not  be  accurately 
determined  from  two  gage  heights  a  day. 

Accuracy.  —Rating  curve  fairly  well  defined,  partly  by  measurements  obtained  subse- 
quent to  September  30,  1915.  Monthly  records  prior  to  July  1,  1916,  obtained  as 
explained  in  the  footnote  to  the  daily  discharge  table,  are  somewhat  imcertain. 

Diteharge  meatwement*  of  Millen  River  at  Erving,  Mass.,  during  1914-15. 


Date. 

Made  by— 

Oage 
belght. 

Dis- 
cbarge. 

Date. 

Made  by- 

hi^t. 

DJs- 
cbaiia. 

UM. 

Toly  24 

28 

Aug.  21 

Sept.  22 

R  S.  BftnMS 

Feet. 

a  1.68 

al.80 

2.07 

1.97 

Sec/fc 
146 
138 
226 
204 

Not.  24 

191S. 
AUR.  18 
Sept.  22 

R  8  BaTDfls 

Feet. 
1.88 

2.80 
2.33 

*"t^ 

do 

C.H.  Pierce 

Hardin  Thweatt 

do 

B.  S.  Bamee 

843 

404 

•  Determined  (Fom  arelerenoe  point. 
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a  River  at  Erving,  Mau., /or  (k»  ytan  ending 
SO,  1914r-15. 


D»y. 


l»14-Coiitd 

17 

18 

1» 

W 

31 

23 

23 

34 

26 

38 

27 

28 

29 

30 

81 


Aagntt. 


203 

220 
187 
234 
233 
330 

•  303 
340 
348 
20S 
232 
302 
330 

•  48 
338 


Septombw. 


313 
141 

138 
183 
400 
340 

wa 

209 

205 
1S3 
130 

S2S 


31« 
306 
303 
•8 
303 
309 
303 
306 
316 
334 
•  5 
306 
173 
4 


(«). 


UO 
167 
lU 


('). 


UO 
U4 
110 
170 
187 
130 


U7 


NoTamber. 


Fabiuary. 


lareh. 


A.  M.       r.  H.       A.  M.       r.  H, 


A.  M.       r.  M. 


134 

124 
80 

'% 

94 
98 

160 
86 

141 

(«) 
30 

74 
78 
76 

73 
83 
(«) 
163 
160 

157 
124 

157 
133 

(0 

89 
127 
41 
31 
63 
48 


•36 

83 

74 

213 

101 

220 
206 
•0 
89 
228 

236 
53 
324 
167 
•4 

144 

220 
141 
213 
160 

147 
•  7 
160 
313 
230 


ISO 
356 
<>41 
330 


(«) 
36 
300 

48 


64 
73 

^'io 

80 

76 
76 
68 
134 

(«)  ! 
im ' 
00 ! 

73  1 
83  I 

35 

(«) 
330 
39 
41 

(e) 

138 
68 
(«) 

303 


1,640 
1,360 
1,370 
1,360 
980 

•  748 
788 
813 
809 

3,010 

4,480 

3,320 

•2,080 


1,330 

1,300 

1,090 

923 

813 

'% 

780 

887 

4,860 

4,100 
3,830 
(«) 


1,080 
1,390 
1,310 
1,610 
836 

788 

•  688 

923 

too 

813 

613 
634 
676 
•386 
668 

416 
S«0 
336 
468 
604 

•  386 
640 
360 
480 
S30 

634 

456 
•435 
604 
316 
426 


J.ao 

i,ieo 

788 
804 
644 

630 

630 
818 
613 

634 
670 
446 

493 

486 
813 
638 
305 

(') 
886 
460 
445 
604 

664 

430 
(«) 
400 
336 

273 


iding]  mads  twice  a  day. 

icliargt  taken  as  mean  ol  dlaohargs  (cr  pneedlng  and 

rdt. 
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SURFACE   WATERS  OF   MASSACHUSETTS. 


Daily  ditcharge,  in  lecond-fett,  of  MiXlen  River  at  Erving,  Matt. ,  for  the  yean  ending  Sept. 

SO,  1W.*-15— Continued. 


April. 

May. 

June. 

July. 

August. 

September. 

Day. 

A.M. 

F.  H. 

A.  H. 

P.M. 

A.  M. 

P.  M. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

F.M. 

1915. 

708 
305 
435 
"198 
492 

370 
335 
630 
804 

878 

"923 
1,820 
2,230 
1,860 
1,420 

1,190 

1,020 

"716 

679 

570 

612 
612 
588 
570 
"300 

492 
606 
612 
400 
S70 

582 
355 
456 
(') 
435 

658 
588 
686 
732 
679 

.% 

2,080 

1,510 

923 

1,100 
780 
C^) 
665 
708 

672 
637 
594 
700 
C) 

610 
630 
450 
450 
732 

1,510 
"1,310 
1,150 
1,150 
950 

860 
740 
588 
"618 
672 

686 
665 
651 
492 
400 

"330 
564 
350 
462 
325 

236 
187 
"209 
486 
276 

280 
280 
368 
202 
"180 
180 

1,170 

(0 

1,110 

1,050 

896 

828 
748 
686 
(=) 
658 

606 
686 
658 
462 
410 

^4^ 
430 
480 
480 

370 
445 
W 
430 
510 

300 
335 
445 
440 
(0 
480 

474 
280 
213 
224 
124 

"48 
232 
220 
224 
202 

228 
121 
"52 
236 
260 

240 
228 
240 
127 
"60 

410 
228 
224 
252 
240 

144 

"53 
220 
236 
244 

340 
121 
370 
138 
130 

(") 
360 

63 
114 

96 

ISO 
111 

(0 

220 

153 
205 
202 
183 
(•=) 

360 
325 
425 
160 
213 

194 
(0 
325 
170 
248 

240 
300 
672 
"820 
732 

570 

646 

390 

2,730 

2,560 

"2,080 

1,630 

1,220 

606 

748 

658 
430 
"205 
335 
330 

256 
516 
612 
582 
"335 

345 
498 
335 
395 
564 
564 

284 
4.56 

788 
(') 
716 

606 

606 

540 

2,820 

2,560 

(.') 
1,410 
950 
780 
764 

748 
658 

^5lo 
492 

300 
546 
672 
646 
(') 

340 
600 
5.52 
606 
630 
606 

"450 
651 
665 
564 

3,210 

2,640 
2,390 
"2,000 
1,720 
1,370 

1,140 

1,620 

923 

980 

"844 

724 
624 
564 
355 
350 

320 
"213 
700 
370 
390 

380 
400 
380 
"240 
474 
310 

^^4 

708 

2,730 

2,910 

2,560 
2,390 

C^) 
1,360 
1,240 

1,130 
828 
950 
960 
(0 

740 
732 
724 
724 
679 

325 

^6^ 
644 
665 

630 
576 
582 
(') 
296 
498 

400 
252 
320 
280 
"153 

256 
106 
183 
157 
420 

173 
"173 
276 
213 
248 

205 
252 
260 
"41 
232 

205 
244 
288 
248 
345 

"173 
380 
240 
248 
244 

822 

2 

420 

3 

405 

4 

3S5 

{ 

(c) 
3 

g 

7:::;;:::::::.. 

180 

8 

MS 

g 

416 

10 

330 

11 

283 

12 

(«) 

13 

368 

14 

345 

15 

865 

18 

445 

17 

345 

18 

252 

19    

(.') 

JO 

170 

21 

365 

22 

330 

23    

456 

24 

450 

35 

176 

26    

'"■m 

27 

28 

202 

32 

40 

to 

224 

81           

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1915. 
1      

284 

390 

665 

"724 

693 

510 

634 

724 

2,560 

2,310 

"1.780 

"468 
445 
688 
1,120 
2,730 
2,310 

385 
335 
345 
395 
"236 
141 

12 
13. 
14 
15 
16 
17 
18 
19 
20. 
21. 
22 

1915. 

1,610 
1,130 

748 
788 
780 
644 

"468 
486 
492 

6285 
450 

878 
914 
869 

"748 
644 
665 
582 
522 
504 
430 

"340 

"153 
264 
232 
236 
252 
220 

6  190 
"6  135 

6200 
190 
220 

23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 

1916. 

"IS 
462 

622 
628 

65! 
49S 
51C 
495 
51< 
52! 
"20S 
30J 
33C 

232 

2, 

360 

J.      

127 

4 

^ 

"  160 

S 

244 

8. 

213 

7 

2, 150i      iii 
"1,670       248 
1,430       224 
1,180       355 
l,000l      260 

98 

8. 

187 

g 



10. 

11 

' 

a  Sunday. 

k  Diachaige  estimated  by  oomparlsan  with  readings  made  twice  a  day. 

<  Oage  read  in  morning  only.    Afternoon  discharge  taken  as  mean  of  dischaige  tor  praoeding  and  loIhMr- 
tng  mombigs  In  oompntmg  monthly  records. 


Note.— Dlsohaige  oompnted  from  a  rating  curve  blrly  well  defined  below  1,800  second-feet,  wvanl 


qaent  to  installation  of  automatKi  ease,  for  the  purpose  of  oomparinf  record  obtained  from  two  readina  • 
aay  with  that  obtained  by  means  of  the  automatic  gage.  Monthly  discharge  for  period  prior  to  installaoon 
otaotomatio  age  obtained  by  applying  a  reduction  factor  of  0.90  to  means  from  readings  twice  a  day,  thk 
feetor  being  oetarmined  by  a  comparative  study  of  results  subsequent  to  installation  of  automatic  gag*- 
Discharge  relation  affected  by  ice  at  various  times  during  December,  1914,  and  January  and  Febroaiy, 
ins;  disdiarge  tor  these  awnths  estimated  from  observer's  record  and  climatic  data. 
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,  Man.,  for  the  ytar$  ending  Sept.  SO,  1914-16. 

373  square  mfles.! 


Discharge  In  second-feet. 

RmHrft 
(depth  In 
incbesoo 
dralnaca 
ana). 

a. 

Mean. 

Per 
iqaue 
mile. 

AooD- 

racy. 

IW 
125 

a430 
.330 

aso 

.37 

B. 

B. 

119 
103 
82.6 
S52 
1,010 
530 
695 
518 
190 
743 
843 
230 

.330 
.277 
.222 
1.75 
2.72 
1.42 
1.87 
1.39 
.511 
1.99 
2.W 
.818 

.87 

.31 

.28 

X03 

3.83 

1.84 

2.09 

1.80 

.57 

X29 

2.82 

.60 

B. 

B. 

D. 

0. 

C. 

B. 

B. 

B. 

B. 

ao 

30 

284 

209 
98 

A. 
A. 
A. 

471 

1.37 

17.39 

'ENDELL  DEPOT.  MASS. 

Lllers  River,  at  Wendell  Depot. 

)proximate). 

it  16,  1909;  April  25  to  August  27,  1910. 

to  highway  bridge  100  feet  above  mouth  of 

id  above  a  weir  about  one-fourth  mile  above 

wading. 

d  rough  and  rocky;  one  channel  at  all  stages. 

owned  out  by  the  Athol  Gas  &  Electric  Co.'a 

10  was  a  sharp-creeted  weir  constructed  about 

earn. 

discharge  for  24  hours:  70  second-feet,  April 

I  hours:  0.3  second-foot,  Jime  SO,  1910. 

x>zimate. 

I  at  Wendell  Depot,  Matt.,  during  1909-10. 


Data. 


1910. 
Apr.  85 
Jifly  19 
8«pt.  14 


Uadeby— 


D.M.Wood. 
B.  B.  AlTord. 
W.  Q.  Hoyt.. 


0am 

height. 


na. 

.56 

.20 
.10 


Dis- 

chacga. 


19.  S 
3.8 
1.77 


age  at  the  mater  station  at  the  bridge.   The  (age  belghta 


1^, 


•#l 


^ 
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88  SUBPACE   WATERS   OF   MASSACHUSETTS, 

Daily  diadutrge,  in  leoond-feet,  of  Mbta  Brook  at  Wendell  Depot,  licus. 


Day. 


im. 

1 

a 

8 

4 

7.4 

8 

7.4 

6 

35.8 

7 

17.4 

8 

13. » 

9 

«.» 

10 

«.o 

U 

13.3 

U 

10.8 

18 

9.0 

14 

C8 

16. 

8.2 

Ton*. 


July. 


8.1 
8.1 
8.1 
8.1 
8.6 

8.1 
8.1 
8.1 

3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 


Aog. 


3.4 
3.3 
1.8 
1.8 
8.8 

8.1 
8.1 
3.0 
3.7 
3.4 

1.8 
1.8 
3.7 
X6 
3.4 


S^. 


3.7 
3.7 
3.6 
X4 
3.7 

3.7 
3.6 
3.6 
3.4 
3.4 

3.7 
3.7 
3.6 
3.6 
3.6 


Oct. 


3.8 
8.6 
S.« 
3.6 
3.3 

3.3 
3.1 
4.6 
4.3 
3.8 

3.3 
3.3 
3.1 
3.1 
3.7 


Day. 


IWD. 

1« 

7.4 

17 

e.8 

18 

15.1 

1» 

15.1 

30 

3.6 

31 

9.0 

33 

7.4 

33 

6.7 

24 

5.7 

25 

3.6 

26 

3.1 

27 

3.1 

28 

4.6 

2» 

4.2 

30 

3.5 

31 

June. 


July. 


2.4 
3.6 
3.3 
8.1 
3.7 

2.7 
2.4 
2.4 
3.1 
2.7 

27 
2.7 
2.7 
2.7 
2.4 
2.4 


Aog. 


2.7 
2.6 
2.4 
2.4 
2.4 
2.2 


Note.— Discbarg*  dottrmined  trom  a  poorly  defined  rating  curve.    Discbarge  Aug.  17, 1909, 


Day. 

Apr. 

May. 

Tone. 

July. 

Aug. 

Day. 

Apr. 

May. 

June. 

JnO 

1910. 
1 

36 
33 
30 
38 
39 

35 

19.0 

21 

17.1 

19.0 

17.1 
14.9 
13.6 
13.3 
11.8 

7.7 
6.4 
6.7 
4.1 
6.5 

6.9 
10.4 
7.6 
6.7 
6.4 

34 
27 
19.9 
12.4 
8.1 

1.0 
1.0 
3.2 
2.3 
6.3 

2.7 
2.2 
1.7 
1.2 
1.2 

3.2 
2.4 
1.3 
1.4 
1.6 

1910. 
16 

10.3 
9.5 
12.2 
19.6 
136 

12.2 
12.2 
10.4 
0.3 
7.4 

7.1 
6.4 
6.7 
4.7 
3.7 
6.4 

6.4 
14.6 
12.6 
9.5 
6.4 

4.4 

3.2 
2.6 
1.7 
1.3 

.9 
.8 
1.0 
.6 
.3 

a 

17 

Tm 

( 

18 

J 

4 

19 

a.9| 

3.»1 

X9  1 
1.S  1 
l->fl 
1.0  II 

8 

20 

6 

21 

7 

22 

8 

23 

». 

24  ..:::: 

10 

35 

26 

27 

28 

29 

30 

31 

16.3 

43 
70 
45 
33 
29 

U 

12 

.0 
1.0 

1.0 

1.1 

1.0 

J 

13 

i 

14 

•I 

18 

" 

N0TB.-^Dl3Charge  determined  from  a  rating  curve  well  defined  below  discharge  of  20  second-feet. 
Talaes,  however,  are  somewhat  vitiated  by  variable  leakage  ondemeath  the  weSr,  i^rticularly  di  ' 
lator  part  or  June. 

Discharge  Interpolated  Jane  5, 12, 19,  July  24,  Aug.  7,  and  14-30, 

lionthljf  diieharge  of  Most  Brook  at  Wendell  Depot,  Mats.,  for  1909-10. 
[Drainage  area,  12.5  square  mllea.] 


Month. 


1909. 

Tuna  4-30 

July 

August. 

September 

October  1-16 

1910. 

Apill  25.80 

May. 

June 

July  19-31 

August  1-27 


Discharge  tn  second-feet. 


WaWtwniTi 


mninium. 


25.8 

3.1 

8.6 

3.4 

10.3 

1.8 

34.0 

3.4 

4.6 

3.7 

70 

16.2 

29 

3.7 

34 

.3 

3.2 

.9 

5.3 

1.0 

Mean. 


8.98 
3.84 
3.39 
4.58 
3.43 


39.4 
14.4 
7.80 
1.35 
2.04 


Per 


square 
mile. 


0.718 
.227 
.271 
.366 
.274 


3.18 
1.16 


.109 
.165 


Run-off 
(depth  in 
Inches  on 
drainage 
area). 


0.71 
.26 
.31 
.41 
.10 


.71 
1.34 
.70 
.05 
,17 


racy. 


D. 
D. 
D. 
D. 
I>. 


D. 
D. 
D. 
D. 
D. 
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of  river 


of  ri^er 


Sh-Af/Og-  TVS, 

Empty 


Full_ ^_ 

Somer  %et  reseryoir 


Eh-hQ6Gh 


?^0e- 


of  East 


Branch 


I 


m 
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mSSSJWD  SXVEK  BASm. 
OimRAL  FEATURES. 

',  tlie  second  largest  tributary  of  Connecticut  Riyer 
rises  m  the  towns  of  Stratton  and  Somerset,  Vt., 
leral  southeasterly  course  to  its  junction  with  Con- 
lar  Greenfield,  Mass.  In  Vermont  it  receives  the 
iearsburg,  the  North  Branch  at  Wihnington,  and 
it  Seadsboro.  North  River,  entering  at  Shelbume 
Sirer  at  Greenfield  are  the  most  important  tribu- 
Betts.  The  length  of  the  river  above  the  Massa- 
;  is  30  miles;  below  the  Massachusetts  line  the 

n  is  vooded  and  but  little  land  is  under  cultiva- 
[le  lower  stretches.  Most  of  the  slopes  are  steep, 
per  parts  of  the  basin  exceeding  3,800  feet  above 

precipitation  in  the  headwater  areas  of  the  basin 
8  inches;  in  the  lower  part  it  is  several  inches 
suallj  severe.  The  average  depth  of  snowfall 
iruaiy  at  Jacksonville,  Vt.,  is  about  25  inches, 
ature  for  these  months  is  about  18°  F. 
rocky  slopes  the  river  throughout  its  course  is 
1  and  is  naturally  flashy.  A  large  storage  reser- 
put  into  use  in  1913,  has  a  marked  effect  on  the 
'  daring  the  spring  and  summer  months.  A 
ts  has  been  constructed  which  utilizes  very 
ot  the  energy  of  the  river.  The  larger  tribu- 
sible  power  sites,  and  some  additional  develop- 
on  the  main  stream.  A  generalized  profile  of 
late  IV,  and  views  of  the  gaging  station  at 
plants  near  Shelbume  Falls  in  Plates  V,  VI, 

BIVER  AT  HOOSAC  TUNNEL,  ICASS. 

ray  bridge  near  Hooeac  Tunnel  lailioad  station  about 
"ook,  3  miles  above  Pelham  Brook,  and  about  4  miles 

oiles. 
8,     1909,    to  November  30,  1913;  also  a  discharge 
■  29,  1906. 

stream  side  of  bridge. 
fade  from  bridge  or  by  wading. 
f  coarse  gravel;  very  rough;  control  practically  per- 


-iTnum  stag^e  recorded:  10.7  feet,  6.30  a.  m.,  October 
eecond-feet.    Minimum  stage  recorded:  0.68  foot, 
Tge,  6  second-feet. 
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Txnxs  nirw.—I)i3tiaa^  idatiaa  teaaodj  affected  by  ice. 

iMsviAJWom. — ViacnbadtM  ci  Sam-  taiauij  affected  by  operation  of  muneroua  mills 
w  tke  maim  nw  aad  isi  tnbotanea  abore  the  station  and  daring  1913  by  storage 

AoonjucT.—lM&Tidaal  iefnmlmitiaaa  ci  diacbaige  good,  bnt  the  diurnal  fluctuataom 
M  K  iMge  dot  aeaa  liaHj  or  ■rootUy  diachaige  has  not  been  computed. 


^aluf  DtafM  Kmtr  at  Eoome  3Vmn«I,  Mau.,  during  1906-1913. 


Ins- 


Dl». 


»  r.i~~i 


I.W. 


X  cc. 


^     T  i 


Jta.  ' 

am-JL 

mi. 

■iE.5 

Mv.  21 

31 
Apr.  25 

' 

Jon*  17 

^» 

JalT   13 

i-i: 

13 

I* 

.' 

13 

i-**i 

^H 

AOE.  19 

■^1 

S3 

20 
21 

XOT.  30 

«&3I 

3S 

«.«^ 

**,*» 

1*12. 

«-«! 

x.ai 

laa.    11 

«.« 

•WM 

Feb.  15 

iir' 

>3.1)B 

16 

*.:' 

Mar.    6 

v» 

« 

in 

13 

>LX 

n.. 

1911. 
Feb.  U 

«r<i 

x 

'  Mar.  14 

«1.C 

<17 

'  Si^SS 

.!.« 

M> 

Mad«by- 


P.  J.  BhottleworUi.... 

C.C.  Covert 

C.S.  DeGolyw 

O.  H.  Canfield 

W.  G.Hoyt 

do 

do 

Frank  Weber 

do 

do 

do 

C.  A.  Moon , 

a.  H. Canfield 

do 

Alexander  McMillan. . 

do 

do 

De  Golyer  and  Barnes 

C.  S.  DeOolyer 

R.S.  Barnes 


Oage 
bei^t. 


Dis- 
cbarge. 


Fea. 

'■2.03 
3.32 
4.41 
2.79 
1.11 


1.86 
1.64 
1.14 
3.70 


<i3.28 
03.32 
0  2.44 
02.68 
03.00 
03.68 


ol40 
4.72 
1.98 


See.-ft. 

218 
1,060 
2,200 
700 
44.7 
27.2 
25.4 
187 
130 
60 
1,390 


203 
241 
123 

130 
159 
359 


277 

2,750 

217 
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^^^^^ 
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SUBFACE   WATERS  OF   MASSAOHtrSBTTS. 


WiNTBE  PLOW. — Discharge  relation  seiiously  affected  by  ice. 

RsouLATiON. — Distribution  of  flow  seriously  affected  by  operation  of  numeroua  mills 

on  the  main  river  and  its  tributaries  above  the  station  and  during  1913  by  storage 

in  a  reservoir  at  Somerset,  Vt. 
AoctiBACY. — Individual  determinationa  of  discharge  good,  but  the  diurnal  fluctuation 

is  so  large  that  mean  daily  or  monthly  discharge  has  not  been  computed. 

DtK^arge  meatwtment*  of  Deerfield  River  at  Hoo$ae  Tunnel,  Mate.,  during  1906-J9XS. 


Bate. 

Madeby- 

Oage 
height. 

Dis- 
charge. 

Date. 

VadAby- 

Oasa 
betebt. 

Db- 
charK*. 

1906. 
Oct.    29 

F.  E.  Pressey 

Feet. 

Sec.-fl. 
66.0 

159 
211 
34.7 
207 
209 
272 

328 

1>6,410 

i>l,720 

61,590 

63,390 

63,130 

85.5 

107 

34.0 

397 
417 
169 

1911. 

Mar.  21 

31 

Apr.  25 

June  17 

July   13 

13 

13 

Aug.  19 

20 

21 

Nov.  30 

1912. 

Jan.    11 

Feb.  15 

16 

Mar.    6 

6 

13 

1913. 
Feb.  16 
Mar.  14 
Sept.  25 

1 

F.  J.  Shuttleworth 

C.  C.  Covert 

Feet. 

«2.03 
3.32 
4.41 
2.79 
1.11 
.99 
.98 
1.86 
1.64 
1.14 
3.70 

03.28 
03.32 
02.44 
02.68 
03.00 
03.66 

02.40 
4.72 
1.98 

Sec.-ft. 
218 

D.M.Wood 

1.75 
1.95 
1.12 
1.94 
1.94 
"2.69 

o2.36 
6.92 
4.02 
+.01 
S.37 
S.15 
1.40 
1.45 

"1.26 

o2.42 
112.47 
a  1.92 

1,060 

1909. 

July   17 

Aug.    7 

27 

Oct.     5 

S 

C.S.  DeGolyer 

O.  H.Canfleld 

2,200 

do 

do 

do 

T.W.  Norcrosa 

D.M.Wood 

W.  0.  Hoyt 

44.7 

do 

do 

Frank  Weber 

27.2 
25.4 
157 

Dae.  16 

do 

do 

do 

C.A.Moora 

130 

1910. 
Fob.  16 

D.M.Wood 

SO 

1,390 

Mar.    1 
4 

do 

T.  W.  Norcrosa 

D.M.Wood 

203 

8 

G.H.Canflald 

241 

25 

Apr.  26 
B«pt.  16 

do 

do 

W.  0.  Hoyt 

do 

Alexander  McMillan. . . 

do 

do 

De  Oolyer  and  Barnes. . 

C.S.DeOolyer 

R.  8.  Barnes 

123 
130 
ISV 

Oct.   23 

C.C.  Covert 

35S 

Dec.  19 

W.  0.  Hoyt 

1911. 
Jan.    12 
31 

F.  J.  Shuttleworth 

do 

do 

277 

2,750 
217 

Mar.    6 

a  Discbarge  relation  affected  by  ioa. 

*  Velocity  ohaerratiooa  at  1  loot  depth ;  ooefflctant  ol  <tM  tWiM. 
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111 
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z 
111 
> 
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-I 


oc 

CD 
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-I 
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'  Rittr  at  Hootae  Tuwntl,  Jiau.,  for  1909-1913. 


Angnit. 

Sq>toilib«'. 

.H. 

P. 

H. 

A.M. 

P  M. 

Dh- 

Tta». 

Dto- 
chaise. 

Tim*. 

diMl*. 

Tim*. 

DIs- 
oliait*. 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 

38 
44 
38 
37 
38 

38 
231 

6.00 
6.00 
6.00 

6.m 

6.00 

6.00 
6.00 

39 

40 

38 

15 

37 

34 

"'i'.u 

■""aii" 

185 

■•••jji- 

0.00 

103 

7.00 

183 

6.00 

145 

IS 

8.00 

84 

7.00 

38 

8.00 

188 

3t 

S.0O 

87 

7.00 

53 

6.00 

173 

» 

8.00 

38 

7.00 

52 

6.00 

98 

S 

8.00 

67 

7.00 

67 

6.00 

27 

S3 

8.00 

84 

7.00 

87 

6.00 

334 

38 

8.00 

38 

7.00 

103 

6.m 

108 

S3 

6.00 

28 

7.00 

•4 

6.m 

84 

SM 

6.00 

388 

7.00 

28 

6.00 

38 

4S0 

6.00 

880 

7.00 

84 

6.00 

108 

1,190 

6.00 

833 

7.00 

38 

6.00 

108 

'SS3 

6.00 

610 

7.00 

84 

6.00 

C7 

374 

6.00 

334 

7.00 

72 

6.00 

53 

21S 

6.00 

118 

7.00 

53 

6.00 

53 

M 

6.00 

83 

7.00 

38 

8.00 

53 

6.00 

86 

7.00 

38 

6.00 

67 

81 

6.00 

77 

7.00 

202 

6.00 

2oa 

6.00 

S3 

7.00 

202 

6.00 

173 

6.m 

38 

7.00 

180 

6.00 

67 

38 

6.00 

28 

7.00 

84 

6.00 

108 

6.00 

30 

7.00 

704 

8.00 

3,490 

31 

6.00 

34 

7.00 

1,640 

6.00 

1,180 

6.00 

ISO 

7.00 

786 

6.00 

780 

38 

6.00 

111 

Oetobw. 

NoTsinbcr. 

4S0 

1.45 

445 

7.00 

182 

5.00 

344 

388 

S.48 

388 

7.  TO 

84 

5.00 

178 

308 

S.45 

234 

7.00 

120 

5.00 

147 

173 

6.4S 

178 

7.00 

208 

5.00 

155 

108 

S.4S 

67 

7.00 

185 

S.OO 

88 

lao 

S.4S 

180 

7.00 

124 

5.00 

108 

ITS 

6.4S 

173 

7.ra 

38 

s.ra 

40 

173 

5.46 

103 

7.00 

47 

5.00 

147 

147 

5.45 

76 

7.00 

155 

5.00 

64 

147 

6.45 

173 

7.00 

108 

5.00 

173 

38 

5.45 

147 

7.00 

103 

S.OO 

134 

109 

5.45 

180 

7.00 

84 

5.00 

134 

aoa 

5.45 

188 

7.00 

131 

5.00 

134 

178 

5.45 

203 

7.00 

103 

S.OO 

90 

178 

5.45 

ISO 

7.00 

88 

5.00 

168 

188 

5.45 

302 

7.00 

48 

5.00 

88 

3S3 

5.45 

ISO 

7.00 

147 

5.00 

134 

30 

5.45 

147 

7.00 

351 

5.00 

408 

aos 

5.46 

173 

7.00 

188 

5.00 

100 

142 

5.45 

173 

7.00 

173 

5.00 

186 

M 

5.45 

202 

7.00 

165 

5.00 

147 

188 

5. 45 

203 

7.00 

147 

s.m 

173 

£00 

5.45 

524 

7.00 

186 

5.00 

334 

M7 

5.30 

440 

7.00 

173 

5.00 

183 

536 

5.30 

424 

7.00 

173 

5.00 

134 

308 

5.30 

202 

7.00 

218 

5.00 

208 

886 

5.30 

202 

7.00 

173 

5.00 

147 

851 

5.30 

334 

7.00 

234 

s.m 

288 

338 

5.30 

202 

7.00 

343 

5.00 

4E0 

ao3 

5.80 

80 

7.m 

396 

5.00 

252 

30 

R.OO 

28 

1 

ninitJTDrl  hy 


G'oogl 
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SUBFACE   WATERS   OF    MASSACHUSETTS. 


Diadiarge,  in  teeond-feet,  of  Deerfield  River  at  Hootac  Tunnel,  Mom.,  for  1909-lMS — 

Oontinued. 


Deoember. 

lUrab. 

DIV. 

A. 

u. 

P. 

u. 

A. 

11. 

P.H. 

Tim*. 

Bto- 
cfaaige. 

Tim*. 

Dis- 
diaige. 

TlDM.^ 

Dto- 
ehais*. 

Time. 

ohwia. 

UOO-10. 

1 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

234 
218 
212 
330 

173 

173 
103 
147 
202 
84 

8.00 
S.00 
6.00 
6.00 
5.00 

6.00 
6.00 
6.00 
5.00 
6.00 

238 

142 
173 
234 
103 

160 
131 
136 
188 
114 

2 

7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

4,500 
3,040 
1,870 
1,560 

1,460 

1,560 

1,660 

1,360 

780 

668 

633 

600 

580 

506 

450 
704 
697 
676 
561 

633 

561 

1,660 

2,230 

2,880 

3,810 
2,750 
2,610 
2,610 
2,750 
3,190 

4.30 
4.30 
6.00 
6.00 

1.00 
1.00 
8.00 
6.00 
8.00 

6.m 

6.00 
6.00 
6.00 
6.00 

6.00 
4.30 
5.00 
6.00 
6.00 

5.00 
5.m 
6.00 
6.00 
5.00 

5.00 
5.00 
6.00 
5.00 
6.00 
6.00 

S.S60 
8,800 
1,800 
1,67D 

1,6S0 
1,300 
1,500 
I.  ISO 

3 

4 

i 

6 

7 

g 

« 

10 

704 

U 

8S3 

U 

507 

U 

500 

U 

^ 

U 

16 

4S0 

17 

712 

18 

683 

19 

080 

ao 

674 

n 

000 

31 

SOS 

28 

1,970 

M 

2,110 
3,040 

3,610 
2,680 
2,750 
2,480 
3,040 

3,aao 

as 

J8. 

80 

■ 

April. 

Uty. 

1810. 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

3,340 
2,890 
2,7t0 
2,060 
1,770 

2,480 
2,S70 
1660 
1360 
»«0 

780 
780 
704 
633 
S06 
434 
606 
460 
1,410 
I^ISO 

780 
880 
780 
667 
450 

3,440 
8,000 
1,960 
1,080 
767 

6.00 
6.00 
6.00 
6.00 
6.00 

5.00 
6.00 
6.00 
6.00 
6.00 

s.oo 

5.00 
5.00 
5.00 
5.00 

5.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

3,460 
2,480 
2,610 
1880 
i;820 

3,540 
2,350 
1,660 
1,270 
820 

788 
780 
668 
640 
450 
450 
536 
478 
1,430 
1,100 

820 
820 
780 
506 
633 

3,830 
3,850 
1,850 
1,000 
683 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

613 
647 
757 
683 

683 
649 
757 
489 
434 
549 
549 
461 
434 
258 
338 

434 

360 
757 
757 
013 

518 
683 
549 
489 
613 

1,160 

1,630 

757 

580 

518 

1,080 

6.00 

6.00 

6.m 

6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 

6.m 

6.00 
6.00 
6.00 
6.  CO 

ou 

2 

74a 

3 

683 

613 

757 

6 

489 

683 

8 

434 

« 

408 

680 

U 

489 

434 

13 

384 

296 

15 

380 

18. 

384 

408 

18 

796 

19 

883 

48B 

21 

549 

613 

as 

518 

549 

as 

757 

88 

1,850 

1,430 

683 

28 

JB 

549 

81 

1,120 

1 
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at  Hootae  Twmel,  Mau.,  /ohl9(»-191S— 
lued. 


nm. 

joir. 

P. 

11. 

A. 

u. 

T 

11. 

B. 

Tim*. 

Dta- 
obugt. 

Tlsu. 

Dia- 
eliuK*. 

Tlnu. 

oliaii*. 

0 

S.00 

1,080 

7.00 

118 

6.00 

W 

0 

6.00 

»16 

7.00 

234 

6.00 

97 

18 

6.00 

757 

7.00 

88 

6.  CO 

»7 

9 

&00 

4W 

7.00 

Its 

6.00 

36 

8 

&00 

480 

7.00 

48 

6.  CO 

46 

» 

6.00 

481 

7.00 

129 

6lOO 

n 

M 

6.00 

48» 

7.00 

118 

6.00 

97 

8 

6.00 

541 

7.00 

97 

6.00 

07 

S7 

6.00 

Vie 

7.00 

88 

6.00 

07 

» 

6.00 

1,530 

7.00 

56 

6.00 

lU 

n 

6.00 

1,430 

7.00 

118 

6.00 

88 

w 

6.00 

1,010 

7.00 

36 

6.00 

43 

16 

6.00 

»16 

7.00 

46 

6.00 

55 

» 

6.00 

918 

7.00 

79 

6.00 

62 

16 

6.00 

767 

7.0O 

97 

&ao 

97 

47 

6.00 

683 

7.00 

25 

&C0 

S6 

W 

6.00 

836 

7.00 

48 

&C0 

82 

80 

6.00 

1,180 

7.00 

SO 

6.00 

153 

57 

6.00 

813 

7.0O 

150 

6.00 

97 

n 

6.00 

434 

7.00 

27 

6.00 

48 

84 

6.00 

384 

7.00 

63 

6.00 

63 

38 

6.00 

386 

7.00 

97 

6.00 

48 

34 

6.00 

234 

7.00 

63 

6.00 

66 

41 

6.  CO 

234 

7.00 

63 

6.00 

63 

M 

6.00 

238 

7.00 

55 

6.00 

48 

M 

6.00 

234 

7.00 

97 

6.00 

107 

m 

6.00 

234 

7.00 

153 

6.00 

140 

« 

6.00 

165 

7.00 

118 

6.00 

118 

S3 

6.00 

118 

7.00 

118 

6.00 

lis 

«7 

6,00 

97 

7.00 

97 

6.00 

88 

7.00 

70 

8.00 

308 

8«pt«mb«r. 

«3 

6.00 

07 

7.00 

21 

6.00 

07 

107 

6.00 

07 

7.00 

25 

8.00 

86 

107 

&00 

97 

7.00 

42 

6.00 

36 

118 

&00 

134 

7.00 

42 

8.00 

36 

US 

6.00 

97 

7.00 

43 

0.00 

48 

7» 

6.00 

70 

7.00 

461 

600 

480 

T» 

6.00 

79 

7.00 

680 

600 

680 

36 

6.00 

107 

7.00 

384 

6.00 

317 

88 

6.00 

88 

7.00 

224 

600 

118 

U 

8.00 

70 

7.00 

118 

600 

118 

» 

8.00 

234 

7.00 

97 

6.00 

88 

118 

8.00 

193 

7.00 

79 

6.00 

334 

Ml 

8.00 

234 

7.00 

182 

6.00 

118 

153 

8.00 

140 

7.00 

118 

6.00 

107 

88 

6.m 

79 

7.00 

97 

6.00 

36 

«2 

6.00 

88 

7.00 

79 

6^00 

35 

107 

8.00 

48 

7.00 

28 

6.00 

19 

35 

8.00 

48 

7.00 

39 

600 

34 

«7 

8.00 

97 

7.00 

53 

6C0 

80 

118 

&00 

78 

7.0O 

84 

6C0 

67 

Jl 

.    8.00 

62 

7.00 

34 

600 

28 

H 

W    6.00 

80 

7.00 

94 

6.00 

94 

F 

*   ^00 

43 

7.00 

84 

600 

84 

r 

.00 

43 

7.00 

84 

6.00 

67 

00 

43 

7.00 

28 

&00 

19 

00 

36 

7.00 

84 

6.00 

04 

M 

.00 

30 

7.00 

84 

6.00 

94 

f 

i.00 

25 

7.00 

94 

6.00 

103 

f 

6.00 

25 

7.00 

103 

6.00 

134 

' 

6.00 

36 

7.00 

147 

6.00 

218 

/  6.00 

25 

1 
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SVBFACE   WATERS   OF    MASSACHUSETTS. 


DUeharge,  in  $eamd-/e»t,  of  Dterfidd  River  at  Hootae  Twnml,  M(u$.,  for  1909-t91S— 

GontiBaed. 


OoMmc. 

MoTwnber. 

DV. 

A.M. 

P. 

u. 

A. 

M. 

P.M. 

Time. 

Dto- 
chais*. 

Time. 

Dto. 

Time. 

Dto- 
diuge. 

Time. 

Dto- 

diuse. 

mo. 
1 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

103 
67 
S3 
23 
28 

84 
84 
«7 
7t 
30 

S« 
103 
103 
8« 
84 

78 
30 
M 
38 
39 

3» 
84 
94 
303 
114 

130 
114 
114 
851 
203 
S3 

S.30 
8.30 
&30 
8.30 
&30 

6.30 
5.30 
6.30 
6.30 
&30 

6.30 
&30 
8.30 
S.30 
&30 
S.30 
S.00 
8.00 
6.00 
6.00 

6.00 
5.00 
5.00 
6lOO 
5.00 

5.00 
S.00 

6.m 

S.00 
5.00 
6.00 

84 
67 
34 
28 
28 

103 
67 
76 
76 
39 

34 
84 
108 
67 
87 

63 
103 
67 
» 
39 

39 
94 
124 
124 
103 

103 
103 
188 
308 

160 
361 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

103 
124 
138 
490 
820 

704 
434 
2S2 
308 
ISO 

234 
203 

188 
234 
234 

234 
202 
138 
147 
147 

186 
124 
124 
136 
134 

103 
147 
173 
234 
173 

&00 

6.00 
6.00 
6.00 
8.00 

&00 
5.00 
6.00 
S.00 
SlOO 

6.00 
6.00 
8.00 
6.00 

&ao 
6.m 

5.00 
5.00 
6.00 
S.<00 

6.00 

6.00 
6.00 
S.00 
6.00 
6.00 
6.00 
6.00 
5.00 
6.00 
6.00 

134 

a 

U4 

s 

138 

4 

780 

5 

780 

8 

088 

7 

308 

8 

308 

« 

214 

10 

Ui 

11 

234 

U 

aoB 

18 

188 

M 

363 

IJ 

138 

IS 

XI* 

17 

147 

Ig 

US 

10 

tas 

30 

147 

Jl 

13t 

22 

124 

2S 

124 

JM 

134 

114 

as 

loa 

ISO 

as 

188 

203 

ao 

188 

Deoembv. 

ApriL 

1 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

114 
124 
124 
124 
134 

103 
103 
124 
136 
124 

108 
94 
124 
147 
124 

103 
94 
94 
134 
134 

5.00 
6.00 
6.00 
6.00 
8.00 

6.00 
6.O0 
5.00 
5.0O 
6.00 

6.00 
6.  CO 
8.00 
6.00 
6.00 

6.00 
5.00 
6.00 
6.00 
5.00 

114 
103 
103 
04 
84 

84 
78 
103 
103 
103 

84 
94 
134 
147 
103 

94 
114 
134 
134 
124 

7.  SO 

7.30 
7.26 
7.20 
7.50 

7.35 
7.30 
7.86 
7.40 
7.20 

7.20 
7.50 
7.16 
7.36 
7.20 

7.30 
7.45 
7.30 
7.  SO 
7.48 

7.30 
7.18 
7.36 
7.50 
7.20 

7.20 
7.18 
7.28 
7.38 
7.48 

719 
440 
398 
300 
317 

786 
4,480 
3,160 
2,210 
1,440 

1,000 
924 

1,060 
l,7i0 
4,460 
4,100 
2,000 
1,440 
1,340 
1,250 

1,160 
1,640 
1,440 
1,180 
2,U0 

3,880 
8,160 
8,730 
8,770 
3,340 

8.40 
8.30 
8.40 
8.46 
&20 

8.2S 
8.46 
5.60 
6.35 
&18 

«.S8 
8.30 
6.36 
6.26 
6.60 

6.30 
6.46 
6.26 
6.  SO 
6.20 

6.45 
6.66 
6.36 

6.m 

6.30 

8.26 
6.  IS 
6.10 
8.30 
6.20 

aao 

406 

3 

666 

4G0 

6 

440 

s 

3,880 

7 

8,280 
8,100 
1,970 
1,340 

1.360 
1^080 
1,640 
2,330 
'     3,770 

2,330 
1,750 
1,340 
1,440 

8 

10 

11 

13 

18 

17 

18 

» 

21 

1,440 

1,540 
1.340 
1380 
1,440 
2,280 

3,810 
8,040 

34 

38 

37 

as 

4,310 
4,130 

a;  780 

30. 
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eU  Hootae  Tunnel,  Mau.,  for  1909- J9i3— 
inued. 


Itoy. 

June. 

P. 

U. 

A. 

U. 

P.M. 

»- 

Time. 

Db- 
charge. 

Time. 

Db- 
charge. 

Time. 

DIt- 

MO 

5.45 

2,730 

7.40 

147 

6.46 

843 

t£0 

S.4S 

4460 

7.35 

408 

6.40 

843 

900 

S.4S 

2,330 

7.46 

196 

646 

218 

900 

S.4S 

1640 

7.30 

383 

5.85 

153 

MO 

6.50 

1.340 

7.80 

99 

640 

308 

250 

S.50 

1,040 

7.36 

129 

630 

143 

766 

S.00 

405 

7.30 

317 

630 

1,440 

785 

S.50 

262 

7.30 

1,300 

621 

930 

567 

S.45 

820 

7.35 

666 

630 

518 

506 

S.40 

460 

7.30 

496 

640 

481 

317 

5.35 

374 

7.46 

389 

630 

843 

38B 

5.55 

361 

7.40 

567 

630 

<to 

450 

&.3S 

440 

7.36 

3,010 

6.36 

3,210 

351 

5.45 

843 

7.36 

1,750 

6.36 

1840 

817 

5.45 

800 

7.40 

1,080 

686 

1.000 

360 

&.50 

283 

7.85 

1,000 

640 

680 

389 

6.30 

228 

7.30 

830 

680 

687 

334 

5.30 

147 

7.40 

440 

680 

408 

300 

5.45 

440 

7.30 

351 

5.40 

808 

351 

6.40 

380 

7.30 

380 

630 

830 

360 

5.30 

300 

7.36 

308 

630 

380 

374 

5.40 

317 

7.30 

302 

630 

388 

300 

5.35 

228 

7.30 

!73 

630 

234 

334 

5.30 

282 

7.36 

103 

640 

188 

308 

5.60 

277 

7.40 

67 

6.30 

108 

228 

6.30 

817 

7.30 

196 

630 

334 

383 

636 

228 

7.30 

308 

630 

398 

17» 

5.40 

173 

7.35 

318 

680 

389 

1«8 

6.30 

103 

7.30 

202 

636 

ITS 

M 

636 

103 

7.80 

238 

630 

108 

103 

640 

238 

.. 

My. 

Angast. 

108 

630 

107 

7.80 

76 

686 

78 

147 

645 

39 

7.30 

94 

680 

70 

87 

4.00 

147 

7.36 

78 

635 

67 

173 

640 

S3 

7.36 

94 

630 

76 

38 

630 

103 

7.80 

80 

630 

46 

88 

630 

107 

7.80 

24 

630 

84 

38 

635 

99 

7.30 

60 

680 

76 

34 

630 

84 

7.30 

64 

630 

60 

38 

635 

«7 

7.30 

136 

630 

84 

38 

640 

94 

7.30 

70 

640 

76 

114 

636 

67 

7.80 

60 

630 

46 

38 

640 

103 

7.30 

81 

630 

81 

«7 

635 

19 

7.30 

80 

630 

94 

39 

630 

136 

7.30 

24 

680 

76 

30 

630 

107 

7.30 

34 

680 

34 

38 

630 

53 

7.30 

288 

680 

218 

30 

630 

38 

7.30 

160 

680 

84 

103 

630 

63 

7.30 

94 

680 

94 

88 

630 

30 

7.30 

84 

630 

288 

84 

635 

84 

7.46 

142 

680 

88 

28 

640 

63 

7.30 

89 

680 

171 

M 

635 

62 

7.30 

107 

680 

81 

28 

630 

28 

7.80 

24 

5.80 

81 

89 

630 

103 

7.30 

78 

680 

34 

103 

630 

606 

7.80 

94 

680 

103 

300 

630 

361 

7.46 

67 

680 

201 

109 

630 

103 

7.30 

188 

630 

M 

88 

630 

103 

7.30 

94 

680 

188 

lOI 

680 

351 

7.30 

2,820 

680 

1,610 

a 

680 

209 

7.30 

844 

630 

536 

173 

630 

234 

7.30 

424 

680 

389 
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Diicharge,  in  iteond-/eet,  of  Deerfield  River  at  Hootac  Tunntl,  Mom.,  for  1909-X91S — 

Continued. 


Day. 


September. 


A.U. 


Time. 


Dls- 
obaige. 


P.M. 


Time. 


Dis- 
efaaise. 


October. 


A.U. 


Time. 


Dte- 
cbaige. 


P.M. 


Time. 


3.. 
4.. 

S.. 

«.. 
7. 
8.. 
«. 
10.. 

II.. 
13.. 
13.. 
14.. 
IS.. 

IS.. 
17.. 
18.. 
19.. 
30.. 

31.. 
33.. 
33.. 
34.. 
3S.. 

3S.. 
37.. 
38.. 
3>.. 
30.. 
31.. 


1.. 
3.. 
3.. 
4.. 
S.. 

S.. 
7.. 
8.. 
9.. 
10.. 

11.. 
13.. 
13.. 
14.. 
16.. 

IS.. 
17.. 
18.. 
19.. 
30.. 

31.. 
23.. 
33.. 
34.. 
35.. 
3S.. 
27.. 
38.. 
29.. 
30.. 
31.. 


1911. 


7.30 
7.30 
7.40 
7.30 
7.30 

7.30 
7.80 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
7.46 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 


277 
208 

234 

398 
218 

234 

940 

636 

900 

2,290 

1,020 
478 
398 
252 
136 

820 
600 
351 
253 
2T7 
288 
308 
506 
289 
410 

3S1 
288 
398 
351 
1,410 


6.30 
6.30 
5.30 
6.30 
5.30 

6.30 
6.30 
6.30 
6.30 
S.30 

5.30 
6.30 
5.30 
5.30 
6.30 

6.30 
5.30 
5.30 
5.30 
5.30 

5.30 
5.30 
5.30 
5.30 
5.30 

5.30 
5.30 
5.30 
&.30 
5.30 


351 
160 

see 

330 
288 

980 

668 

1,140 

4,040 

1,460 

704 
424 
330 
277 
424 
742 
424 


7.30 
7.30 
7.30 
7.30 
7.30 

8.00 
8.00 
7.00 
8.00 
8.00 

&00 
8.00 
8.00 
8.00 
7.00 
&00 

aoo 

8.00 


308 

8.00 

188 

8.00 

160 

8.00 

478 

7.00 

424 

8.00 

478 

8.00 

374 

aoo 

282 

408 

506 

1,060 


aoo 

8.00 
800 
7.00 
8.00 
8.00 


704 
1,720 
1,140 

668 
3,110 

1,040 

860 

1,060 

1,020 

924 

647 
495 
398 
342 
361 
277 
289 
342 
7,650 
3,640 

1,990 

3,460 

3,310 

1,990 

1,320 

940 

n9 

600 

536 

450 

440 


6.40 
6.30 
6.30 
5.30 
4.00 

4.00 
4.00 
3.30 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
2.30 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
3.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
3.00 
4.00 
4.00 


November. 


December. 


8.00 
8.00 

8.00 

aoo 

7.00 

aoo 
aoo 
aoo 
aoo 
aoo 

aoo 

7.00 

aoo 
aoo 
aoo 

aoo 
aoo 
aoo 

7.00 

aoo 

aoo 
aoo 
aoo 
aoo 
aoo 

7.00 
&00 

aoo 
aoo 
aoo 


1,060 
780 
SOS 
580 
342 

389 
940 
1,220 
860 
690 

820 
742 
1,540 
860 
765 

555 

495 

668 

1,880 

1,180 

956 
647 
450 
620 
600 

450 

360 

440 

3,820 

1,380 


4.00 
4.00 
4.00 
4.00 
3.00 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 

aoo 

4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
3.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 

3.00 
4.00 
4.00 
4.00 
4.00 


940 
690 
618 
506 
398 

450 

980 

1,130 

780 
766 

844 

567 

1,120 

820 

742 

633 

440 

1,940 

1,560 

1,140 

704 
580 
478 
647 
567 

408 

380 

408 

2,230 

1,250 


aoo 

980 

4.00 

aoo 

704 

4.00 

7.00 

518 

3.00 

aoo 

360 

4.00 

aoo 

317 

4.00 

aoo 

374 

4.00 

aoo 

374 

4.00 

aoo 

424 

4.00 

aoo 

288 

4.00 

7.00 

398 

3.00 

aoo 

408 

4.00 

aoo 

633 

4.00 

aoo 

844 

4.00 

aoo 

780 

4.00 

aoo 

668 

4.00 

aoo 

668 

4.00 

7.30 

1,270 

3.00 

aoo 

1,080 

4.00 

aoo 

536 

4.00 

aoo 

398 

4.00 

aoo 

317 

4.00 

aoo 

450 

4.00 

aoo 

1,880 

4.00 

7.00 

2,420 

12.20 

7.00 

1,660 

1.10 

7.00 

1,270 

12.45 

7.00 

1,660 

1.10 

7.00 

1,180 

1.10 

aoo 

360 

4.00 

aoo 

424 

4.00 

7.00 

450 

3.00 
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txr  at  Hootae  Tunnel,  Man.,  for  1909-1913— 
ntinued. 


Tmnoaiy. 

Fatjrouy. 

. 

P.M. 

A.M. 

P.M. 

r>i»- 

Tlnu. 

Di». 
Ofawi*. 

Tim*. 

Dta- 
otaaij*. 

Tims. 

ehuf*. 

434 

4.00 
4.00 
4.00 
4.00 
4.00 

440 
300 
300 
108 

142 

S61 

374 

817 

277 

144 

3.00 

1«0 

3.00 

S.00 
3.00 
S.00 
S.00 
S.00 

S.00 
.3.00 
S.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 

2t4 

940 

207 

ao7 

""m 
su 

S.00 
3.00 
U.00 

100 
228 

180 

197 

188 

180 

287 

382 

363 

MS 

316 

3W 

3«7 

316 

398 

.     318 

Much. 

April. 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 

8.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
8.00 

t.00 
5.00 

5.  on 

s.00 
S.00 
S.30 

287 
383 
373 
382 
317 

1S6 
120 
12« 
U7 
340 

201 
129 
333 

837 
903 

3,7S0 

1,770 

1,940 

1,990 

3,890 

1,460 

980 

800 

833 

424 

S06 

396 

S36 

1,880 

3,0S0 

1,990 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.30 
7.00 
100 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

3,800 
3,810 
3,230 
1,180 
1.030 
3,490 
4,690 
8.370 
4.310 
1.880 

1,440 
1,330 
1,360 
1,S60 
1,970 

3,800 
S,090 
3,340 
3,380 
3,110 

1,680 
3,010 
-3,340 
3,480 
1,180 

1,480 
1,480 
1,330 
1,180 
1,020 

&.00 
fi.00 
S.00 
S.00 
s.00 

s.00 
8.00 
s.00 
fi.00 
s.30 

S.30 
fi.00 
fi.30 
8.00 
5.  do 

S.00 
S.00 
8.00 
S.00 
6.00 

6.00 
S.00 
8.00 
6.00 
3.00 
8.00 
S.00 
8.00 
S.00 
fi.00 

3,490 

2,800 

1,770 

880 

1,380 

8,390 
8,010 

3,ew 
3,ew 

1,730 

1,'4«0 
1,100 
1,460 
3,110 
3,3S0 

8,0«D 
4,100 
3,340 
3,820 
1,900 

1,560 
3,3S0 
3,040 
2,460 
1,360 
1,270 
1,250 
1,370 
1,100 
980 

0  ""m 

K)         144 

0         173 

M        IM 

m        208 
M        7S7 

00     1,V70 
00     1,060 
00     1,880 
00     3,3» 

00     1,140 
00        743 
00        49S 

00        817 
.00        4iO 
.00        874 
.00       630 
.00     3,8(0 
.00     1,730 

i 

< 
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SUBFACE   WATEBS  OF  MASSACHUSETTS. 


Diieharge,  in  leetmd-feet,  of  Deerfield  River  at  Hootae  Twmel,  Ma»*.,foTl909-191S — 

Continued. 


May. 

June. 

Day. 

A. 

u. 

P.M. 

A. 

u. 

P. 

u. 

Time. 

DIs- 
ehuge. 

Tim*. 

Dis- 
charge. 

Time. 

Die- 
charge. 

Time. 

Dia- 

ffhanpa- 

1912. 
1 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

900 
860 
633 
606 
28« 

956 

1,270 

940 

780 
668 

633 
450 
567 
1,100 
704 

567 
4,130 
2,050 
1,140 

860 

1,020 

1,560 

1,180 

860 

940 

633 

536 

398 

351 

4,130 

2,890 

8.00 
S.00 
5.00 
5.00 
5.00 

5.00 
5.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
S.00 
6.00 
6.00 
6.00 
6.00 
6.00 

7.00 
6.30 
7.00 
6.30 
5.00 

6.30 
8.00- 
6.00 
6.00 
6.00 
6.00 

1,020 
780 
680 
351 
606 

1,460 
1,120 

780 
1,020 

780 

600 
606 
780 
860 
690 

667 

3,800 

1,610 

980 

820 

980 
1,270 

940 
1,020 

780 

567 
495 
506 
460 
4,130 
2,610 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

2,450 
1,100 
6,150 
1,770 
1,480 

1,020 

1,460 

1,100 

450 

506 

667 
360 
218 
234 
142 

202 
179 
173 
168 
84 

103 

76 
28 
64 
87 

67 
64 
70 
46 
28 

5.00 
6.00 
6.00 
6.00 
6.00 
5.00 
5.00 
5.00 
6.00 
6.00 

5.00 
5.00 
6.00 
5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
5.00 
5.00 
8.00 
5.00 
5.00 
6.00 
6.00 
6.00 

1,360 

2 

900 

3 

2,800 

4 

1,410 

5 

1,270 

6 

1,500 

7 

1,410 

8 

1,020 

9 

633 

10       

405 

11 

424 

12             

321 

13 

300 

14           .  ..           

188 

IS 

160 

16 

160 

17 

S30 

18 

173 

10        

173 

20 

120 

21 

M 

22 

103 

m::::::::::^:::::::::;:::::— :::::: 

136 

24 

103 

84 

26       

72 

•t 

28 

52 

64 

30 

30 

July. 

Aogmt. 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

60 
55 
39 
76 
19 

12 
6 
168 
94 
76 

67 
84 
64 
84 
147 

173 
84 
52 
424 
202 

124 
147 
124 
99 
76 

81 
67 
39 
12 
7 
67 

5.00 
5.00 
6.00 
6.00 
6.00 
S.00 
5.00 
5.00 
6.00 
6.00 

6.00 
5.00 
5.00 
5.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

5.00 
5.00 
5.00 
6.00 
6.00 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

99 
81 
84 
8 
12 

7 
173 
114 

84 
67 

84 
52 

103 
39 

202 

124 
76 
147 
234 
168 

52 
269 

94 
103 

•64 

94 
81 
19 
12 
28 
84 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

67 
49 
19 
28 
147 

107 
67 
12 
19 
12 

46 
351 
202 

142 
64 

76 

12 

52 

269 

308 

188 
90 
67 
4S0 
234 

450 
478 
173 
202 
2» 
19 

5.00 
5.00 

5.00 
6.00 
5.00 

5.00 
6.00 
6.00 
8.00 
6.00 

6.30 
6.00 
6.00 
S.00 
5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
5.00 
5.00 
5.00 
6.00 
5.00 
6.00 
6.00 
S.00 
S.00 

60 

2             

19 

11 

4             

12 

30 

6        •. 

103 

63 

g           

28 

9 

34 

34 

633 

12           

330 

160 

14             

114 

84 

16       

28 

28 

18             

28 

19  

234 

260 

168 

22        

103 

269 

24    

374 

2S3 

26 

440 

302 

28 

302 

29 

234 

ISO 

}!..... 

76 
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i  Rim  at  Hoosae  Tunnel,  Ifan.,  for  1909-1913- 
Continued. 


Stptanbv. 

Oetober. 

A.1I. 

P. 

U. 

A. 

u. 

P. 

11. 

*•  ebaige. 

Tlnw. 

Dl». 
diaige. 

Time. 

Db- 
chaige. 

lime. 

DIs- 
ctiwge. 

»         «4 

&.00 

39 

7.00 

308 

6.00 

360 

X)          81 

S.00 

114 

7.00 

234 

5.00 

308 

w        m 

5.00 

99 

7.00 

269 

5.00 

234 

n         440 

5.00 

369 

7.00 

218 

6.00 

234 

n        338 

5.00 

188 

7.00 

179 

6.00 

173 

n      188 

5.00 

238 

7.00 

147 

6.00 

168 

n         303 

5.  CO 

188 

7.00 

136 

5.00 

94 

0         103 

6.00 

94 

7.00 

124 

5.00 

99 

0         134 

5.00 

99 

7.00 

84 

5.00 

136 

0         114 

6.00 

94 

7.00 

76 

5.00 

103 

0          67 

6.00 

81 

7.00 

160 

5.00 

450 

0          38 

5.00 

76 

7.00 

567 

5.00 

636 

0          S3 

5.00 

38 

7.00 

398 

6.00 

450 

0          49 

5.00 

60 

7.00 

360 

6.00 

308 

0           38 

5.00 

13 

7.00 

317 

5.00 

234 

0         173 

&.C0 

1,140 

7.00 

188 

6.00 

143 

1)         NM 

6.00 

424 

7.00 

160 

5.00 

147 

i      see 

5.00 

188 

7.00 

173 

5.00 

179 

»         173 

5.00 

168 

7.00 

188 

5.00 

450 

)         103 

5.00 

136 

7.00 

269 

5.00 

234 

)         303 

5.00 

369 

7.00 

288 

5.00 

260 

)         353 

&.00 

334 

7.00 

289 

5.00 

188 

)         303 

5.00 

188 

7.00 

103 

6.00 

5,500 

)         179 

6.00 

168 

6.30 

17,200 

6.00 

8,250 

)          136 

5.00 

103 

7.00 

4,690 

6.00 

3,640 

)           76 

5.00 

99 

7.00 

3,260 

5.00 

2,200 

67 

5.00 

39 

7.00 

3,190 

5.00 

2,230 

103 

6.00 

76 

7.00 

1,100 

6.00 

940 

39 

6.00 

49 

7.00 

780 

5.00 

704 

360 

5.00 

334 

7.00 

633 

6.00 

234 

7.00 

103 

5.00 

351 

Norembar. 

December. 

506 

5.00 

70« 

7.00 

269 

4.30 

306 

1,180 

5.00 

780 

7.00 

351 

4.30 

600 

667 

5.00 

450 

7.00 

4,170 

4.30 

2,230 

398 

5.00 

374 

7.00 

1,770 

4.30 

1,370 

398 

6.00 

374 

7.00 

1,020 

4.30 

860 

351 

5.00 

398 

7.00 

1,180 

4.30 

1,140 

450 

6.00 

506 

7.00 

1,200 

4.30 

1,100 

3,800 

5.00 

2,1T0 

7.30 

1,180 

4.30 

980 

1,560 

6.00 

1,370 

7.30 

860 

4.30 

704 

1,060 

5.00 

780 

7.30 

633 

4.30 

506 

704 

5.00 

633 

7.30 

478 

4.30 

680 

606 

5.00 

450 

7.30 

424 

4.30 

450 

461 

5.00 

780 

7.30 

374 

4.30 

351 

1,770 

5.00 

1,360 

7.30 

351 

4.30 

398 

780 

5.00 

567 

8.00 

308 

4.30 

269 

405 

5.00 

780 

8.00 

398 

4.30 

374 

704 

5.00 

633 

8.00 

361 

4.30 

269 

600 

5.00 

555 

8.00 

203 

4.30 

188 

424 

6.00 

450 

8.00 

234 

4.30 

1,180 

424 

6.00 

440 

8.00 

860 

4.30 

780 

308 

6.00 

450 

8.00 

668 

4.30 

506 

440 

6.00 

434 

8.00 

398 

4.30 

374 

424 

6.00 

360 

8.00 

424 

4.30 

351 

308 

6.00 

351 

8.00 

351 

4.30 

330 

408 

4.30 

351 

8.00 

308 

4.30 

300 

330 

4.30 

308 

8.00 

308 

4.30 

317 

308 

4.30 

269 

8.00 

269 

4.30 

351 

288 

4.30 

360 

8.00 

288 

4.30 

308 

260 

4.30 

288 

aoo 

351 

4.30 

300 

262 

4.30 

234 

8.00 

374 

4.30 

780 

8.00 

1,990 

4.30 

1,460 

h  ]  'I 
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SXJEPACE   WATEBS  OF   MASSACHUSETTS. 


Diadutrge,in  ueond-fcet,  of  Deerfield  River  at  Hootae  Twmd,  M<u*.,forl909-191S — 

ContijDued. 


Janoaiy. 

Vtbioary. 

DV. 

A. 

M. 

P. 

11. 

A. 

u. 

P. 

If. 

Tlm^ 

Db- 
chaige- 

Time. 

Di». 
chwg». 

Time. 

Db- 
diargt. 

Time. 

Dis- 
charge. 

U13. 
1 

8.00, 
8.0(r 
8.00 
8.00 
8.00 

aoo 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 

aoo 

8.00 
8.00 
8.00 
8.00 

1,370 
1,020 
780 
1,020 
1,180 

1,100 
1  180 
2,230 
1,770 
1,180 

1,020 
1,660 
1,410 
1,000 
024 

780 
1,510 
4,040 
3,190 
1,040 

2,880 
1,770 
1,180 
1,770 
1,020 

WO 
860 
668 
398 
324 
308 

4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
.    4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.40 
4.30 
4.30 
4.30 
4.30 
4.30 

1,180 
980 
940 
980 

1,100. 

1,020 
2,750 
2,050 
1,320 
1,060 

1,100 

1,480 

1,360 

940 

980 

900 

2,750 
3,560 
2,820 
1,820 

2,230 
1,660 
1,660 
1,320 
1,000 

820 
780 
506 
330 
360 
308 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
&00 
8.00 
8.00 

7.30 
7.30 
7.30 

1,770 
1,140 
1,030 
1,460 
1,320 
1,180 
1,180 
1,140 
1,020 
874 

330 
351 
241 

4.80 
4.» 
4.30 
4.30 
4.30 

4.80 
4.  SO 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 

i.sao 

2                

sx 

3 

9M 

4                     

1,18C 

5 

1,120 

0                          

l.IOO 

7         

780 

s 

1,180 

9         

620 

10 

4S0 

11                       

308 

12         

351 

13 

234 

14                

15                          

17         

18 

19                

20      

21 

23         , 

23 

24                

20 

28 

90 

March. 

AprU. 

7.00 
•..00 
7.00 
7.00 
7.00 

7.00 
7.00 
.7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

1,180 

1,020 

1,100 

860 

980 

1,060 
900 
600 
567 
360 

460 
3,040 
1,060 
2,050 

860 

1,140 

1,020 

704 

567 

600 

556 
478 
461 
478 
398 

424 

450 

450 

1,660 

1,020 

6.00 
5.00 
6.00 
5.00 
5.00 

6.00 
5.00 
6.00 
5.00 
6.00 

6.00 
5.00 
6.00 
5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
6.00 

5.00 

6.m 

6.00 
5.00 
&00 

5.00 
6.m 
5.00 
5.00 
5.00 

1,100 

1,140 

900 

4 

900 

1,410 

0 

980 

780 

8 

667 

0 

4.30 

aroo 

4.30 
4.30 
5.00 
5.00 
6.00 

5.00 
5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
5.00 
6.00 
5.00 

5.  CO 
6.00 
5.00 
5.00 
6.00 
5.00 

1,540 
1,140 

633 

780 

567 

6,150 

3,040 

2,350 

1,180 

940 

860 

4,130 

4,130 
2,750 
1,660 
4,400 
2,750 

9,660 
16,600 
4,600 
2,360 
1,100 
1,270 

351 

8.00 

8.00 
8.00 
7.30 
7.30 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

1,270 

742 
S06 
742 
668 
4,400 

3,880 
1,360 
1,460 
780 
780 
2,750 
2,960 
2,680 
1,380 
3,040 

4,680 
6,830 
6,830 
2,480 
1,360 
1,360 

308 

1,990 

2,680 

080 

14 

1,410 

1,270 

10 

980 

780 

18 

668 

19 

538 

538 

538 

450 

440 

24 

450 

424 

30 

374 

508 

28 

4M 

20 

1,810 

830 

31 
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\eld  Hiver  at  Hoo»ae  Tunnel,  Mau.,/or  1909-1913— 
Continued. 


Jtay. 

Jane. 

A. 

K. 

P.U. 

A. 

K. 

P. 

U. 

me. 

Db- 
ohaii*. 

Time. 

Dl». 

Time. 
7.00 

Dif 
chaise. 

Time. 

Dto- 
otaaije. 

r.OO 

530 

S.00 

450 

1,030 

S.00 

1,030 

r.oo 

398 

5.00 

360 

7.00 

880 

5.00 

780 

r.OO 

4S0 

5.00 

440 

7.00 

880 

5.00 

704 

r.oo 

374 

5.00 

388 

7.00 

450 

5.00 

398 

r.oo 

330 

6.30 

374 

7.00 

351 

5.00 

368 

r.oo 

308 

6.00 

377 

7.00 

388 

5.00 

303 

r.oo 

» 

5.00 

389 

7.00 

94 

5.00 

84 

r.oo 

3S1 

5.00 

343 

7.00 

351 

5.00 

330 

r.oo 

330 

5.00 

173 

7.00 

389 

5.00 

434 

r.oo 

288 

5.00 

147 

7.00 

334 

6.00 

147 

r.oo 

308 

5.00 

374 

7.00 

334 

6.00 

114 

r.oo 

it? 

5.00 

351 

7.00 

173 

5.00 

160 

r.oo 

704 

5.00 

334 

7.00 

134 

6.00 

134 

r.oo 

303 

6.00 

330 

7.00 

103 

S.00 

99 

r.oo 

303 

6.00 

234 

7.00 

84 

5.0O 

76 

r.oo 

351 

5.00 

too 

7.00 

84 

6.m 

67 

r.oo 

308 

5.00 

374 

7.00 

103 

5.00 

134 

r.oo 

ato 

6.00 

334 

7.00 

103 

5.00 

67 

r.oo 

214 

6.00 

360 

7.00 

St 

6.00 

114 

r.oo 

3S1 

6.00 

354 

7.00 

38 

6.00 

103 

r.oo 

360 

5.00 

sot 

7.00 

334 

5.00 

363 

r.oo 

sot 

5.00 

398 

7.00 

318 

5.00 

17S 

r.oo 

780 

5.00 

l,6t0 

7.00 

134 

5.00 

303 

r.oo 

3,«0 

5.00 

1,9«0 

7.00 

134 

S.00 

13« 

r.oo 

1,880 

5.00 

1,370 

7.00 

114 

6.00 

lOS 

r.oo 

1,330 

C.00 

1,100 

7.00 

48 

S.00 

78 

r.oo 

530 

6.00 

587 

7.00 

84 

6.00 

78 

r.oo 

880 

S.00 

SlK) 

7.00 

303 

6.00 

sa 

r.oo 

3,340 

6.00 

1,880 

7.00 

80 

S.00 

136 

r.oo 

1,680 

5.00 

1,410 

7.00 

84 

S.00 

188 

r.oo 

1,180 

6.00 

1,140 

Joir. 

Aognst. 

r.oo 

ISO 

6.00 

80 

7.00 

S98 

S.00 

434 

r.oo 

134 

6.00 

38 

7.00 

S89 

6.00 

398 

r.oo 

80 

6.00 

38 

7.00 

808 

5.00 

606 

r.oo 

48 

6.00 

28 

7.00 

434 

6.00 

398 

r.oo 

84 

6.00 

38 

7.00 

334 

5.00 

567 

r.oo 

83 

6.00 

48 

7.00 

538 

6.00 

633 

r.oo 

SO 

6.00 

38 

7.00 

687 

6.00 

667 

r.oo 

380 

6.00 

103 

7.00 

808 

6.00 

369 

r.oo 

138 

6.00 

103 

7.00 

188 

8.00 

334 

r.oo- 

108 

6.00 

134 

7.00 

687 

6.00 

687 

r.oo 

IDS 

6.00 

78 

7.00 

888 

6.00 

704 

r.oo 

173 

6.00 

334 

7.00 

888 

6.00 

780 

r.oo 

S3 

6.00 

234 

7.00 

743 

S.00 

567 

7.00 

334 

5.00 

398 

7.00 

351 

5.00 

874 

7.00 

806 

6.00 

398 

7.00 

667 

5.00 

374 

r.oo 

334 

6.00 

39 

7.00 

234 

5.00 

78 

r.oo 

S3 

6.00 

84 

7.00 

67 

5.00 

64 

7.00 

63 

6.00 

87 

7.00 

76 

5.00 

398 

r.oo 

«4 

6.00 

67 

7.00 

136 

5.00 

78 

r.oo 

53 

6.00 

63 

7.00 

351 

6.00 

360 

r.oo 

398 

6.00 

234 

7.00 

360 

S.00 

67 

r.oo 

833 

6.00 

636 

7.00 

67 

5.00 

30 

7.00 

308 

5.00 

114 

7.00 

87 

6.00 

38 

r.oo 

173 

5.00 

173 

7.00 

63 

6.00 

38 

7.00 

160 

6.00 

173 

7.00 

87 

6.00 

to 

7.00 

369 

6.00 

334 

7.00 

67 

6.00 

147 

7.00 

152 

5.00 

180 

7.00 

114 

6.00 

34 

7.00 

334 

5.00 

288 

7.00 

38 

6.00 

63 

7.00 

398 

5.00 

309 

7.00 

60 

5.00 

87 

7.00 

633 

5.00 

450 

7.00 

34 

6.00 

38 

7.00 

398 

5.00 

434 

7.00 

38 

6.00 

63 

3. 

I: 
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SUBFACE   WATERS  OF   MASSACHr SETTS, 


Ditcharge,  in  secemd-feet,  of  Deerfield  River  at  Boosac  Tunnel,  Miut.,  for  1909-1913 — 

Continued. 


September. 

October, 

D«y. 

A.M. 

P.M. 

A.M. 

P. 

M. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Di»- 

chaiKe. 

1913. 
1 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

62 

88 
124 
34 
28 
124 
76 
64 
67 
94 

94 

6.00 
5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
6.00 
5.00 
5.00 

5.00 

40 
136 
67 
39 
39 

67 
34 

114 
67 

136 

103 
39 
28 
34 
39 

28 

67 

34 

114 

.     39 

234 

1,770 

780 

308 

160 

147 
124 
67 
62 
49 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.0O 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

288 

334 

218 

160 

147 

94 

103 

76 

49 

114 

124 
67 
300 
234 
114 

120 
142 
94 
67 
173 

1,270 
460 
269 
103 
147 

1,660 

2,750 
940 
742 

1,180 
351 

6.00 
6.00 
5.00 
5.  GO 
5.00 

5.00 
5.00 
6.00 
6.00 
6.00 

6.00 
5.00 
6.00 
6.00 
5.00 

6.00 
5.00 
5.00 
6.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

2oa 

2 

147 

3 

308 

4 

173 

5 

lao 

t 

108 

7 

SO 

8 

103 

9 

103 

10 

124 

11 

103 

12 

52  '      5.00 

78 

13 

34 
28 
46 

31 
39 
39 
147 
67 

28 

288 

1,360 

780 

288 

^ 
114 
99 
60 
46 

5.00 
5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

268 

14 

13« 

16 

103 

16 

103 

17 

114 

18 

84 

19 

67 

20 

1,400 

21 

800 

450 

23 

234 

147 

25 

202 

26 

3,340 

27 

1,180 

780 

29 

940 

30 

780 

330 

November. 

Deoenber. 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.0O 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.30 

308 
160 
124 
330 
351 

351 
288 
218 
780 
5,930 

1,770 
940 
704 
555 

668 

478 
398 
424 
351 
780 

1,020 
633 
567 
450 
330 

330 
288 
269 
289 
308 

5.00 
5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
5.00 
4.00 
6.00 

6.00 
5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
5.00 
5.00 
6.00 

5.00 
5.00 
5.00 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

308 
134 
196 
306 
398 

308 

302 

302 

6,930 

3,340 

1,360 
860 
450 
780 
440 

398 
308 
398 
308 
704 

780 
633 
536 
398 
440 

351 
234 
234 
288 
288 

2 

4 

5 

6 

8 

10 

14 

15 

16 

18 

SO 

22 

24 

26 

28 

10 

NoTK.— Relation  of  gage  height  to  discharge  aflected  Ijy  ice  during  January,  February,  and  March,  1911, 
and  Jan.  6  to  about  Mar.  13, 1912.    Discharge  determined  from  a  fairly  well-deflned  rating  ourr*. 

Dlaobaige  determined  troma  (airly  well  defined  ratine  curve;  mean  daily  discharge  notoomputed  becaose 
of  the  onknown  range  of  dhimal  fluctuation.  Figures  for  1909  and  1910  are  somewhat  uncertain  on  account 
of  apparent  mueliabUlty  of  obaerrer. 
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.  AT  CHARLEUONT,  UA88. 
of  Charlemont. 

to  September  30, 1915. 

>aixk,  referred  to  gage  datum  by  a  hoolc  gage 

Aff  gage  used  for  auxiliary  readings.    (See 

n  cable  or  by  wading. 

coarse  gravel  and  bowlders;  fairly  uniform 

ent. 

stage  recorded  1913-1915:  15.7  feet,  July  8, 

XK)  second-feet.    Minimum  stage  recorded: 

ber  3,  1914 ;  dischaige,  23  second-feet. 

cted  by  ice  during  winter  months. 

ontha  largely  regulated  by  a  storage  reservoir 

uits  above  station  cause  diurnal  fluctuation. 

ed  as  shown  by  figure  6.    Records  highly 


I 
k 


iver  at  Charlemont,  Man.,  during  1913-191S. 


ge. 

Dsta. 

Made  by- 

h*^. 

Via- 
cbaixB. 

IH8 

1914. 
Jim*    9 
Nov.    8 

25 

Dee.  33 

1915. 

Ian.   14 

18 
Feb.  14 

33 

May  38 

June  19 

July  17 

Ang.  17 

34 

34 

34 

Oct.     1 

R.  8.  Bantu 

Feel. 
2.01 

i.sa 

aX08 
•  3.38 

'XK 
«X19 
a  4. 44 
aX«4 

xoo 

1.97 
3.14 
3.13 
3.38 
3.33 
3.11 

"l-,f- 

138 

C.  H.  Pivoe 

34.8 

1(V> 

R.8.  Barnes 

139 

77 
414 

do 

C.  H.  Fierce 

93 
380 

480 

B.  8.  Barnes 

388 

330 

837 

do 

do. 

«37 
549 

770 

340 

307 
248 
709 
398 
000 

do 

Hardin  Thwaatt ...:.. . 

do. 

.,...do 

do 

do. 

317 
385 

358 
1,330 
1,120 
1,010 

580 

,250 

,«eo 

do 

BlaUon  affected  t>y  loe. 


■field  River  at  Charlemont, 
ft.  SO,  19U-I91S. 

Mau.. 

/or  the  year» 

vt.  1 

Day. 

June. 

July. 

Aug. 

8ept. 

4S  1 

1913. 
U 

355 
57 
72 
74 
70 

235 
215 
188 
188 
225 

315 
IM 
205 
422 
364 
352 

115 
S3 
135 
288 
147 

94 
49 
62 
76 
38 

47 
97 
43 
68 
103 
61 

47 

76 

17 

55 

»7 

18 

51 

4« 

19 

73 
193 

255 
245 
153 
128 
133 

90 
106 
132 

81 
100 

100 

70 

20 

79 

113 

21 

59 

124 

22  

700 

S» 

23 

1,530 

9! 

24  

521 

46 

25 

260 

87 

28 

175 

m 

27 

128 

43 

28 

87 

43 

29 

85 

38 

90 

76 

31 

1 

« 
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'eerfield  Biver  at  Charlmrumt,  Mats,,  /or  the  year$ 
SO,  1913-1916— Continued. 


Ftb. 

liar. 

Apr. 

M»y. 

luna. 

Jnl7. 

Am. 

fl«pt. 

7W 

233 

2,400 

2,630 

164 

245 

318 

368 

<30 

8,070 

6,780 

3,180 

196 

162 

406 

240 

«» 

3,070 

3,480 

2,180 

147 

257 

717 

106 

m 

1,740 

3,040 

2,250 

210 

304 

688 

158 

wo 

1,110 

1,530 

2,870 

753 

1»4 

565 

403 

4U 

1,010 

1,2*0 

3,760 

528 

995 

677 

335 

420 

.790 

1,260 

2,400 

334 

740 

486 

149 

sa» 

630 

2,250 

1,650 

188 

701 

281 

413 

Hi 

526 

8,790 

1,420 

201 

516 

508 

451 

24i 

388 

3,480 

1,150 

220 

521 

687 

398 

222 

32« 

2,630 

960 

164 

614 

781 

362 

1<8 

271 

3,960 

854 

143 

422 

884 

362 

93 

245 

3,390 

3,040 

135 

179 

633 

278 

168 

200 

2,630 

2,110 

68 

157 

,378 

216 

17« 

200 

3,040 

1^,360 

429 

112 

514 

363 

122 

132 

2,560 

1,030 

448 

426 

648 

248 

388 

158 

2,110 

775 

487 

439 

753 

207 

2»7 

1,220 

3,210 

708 

266 

295 

648 

7* 

W 

1,010 

8,520 

619 

121 

286 

612 

61 

245 

915 

15,700 

670 

76 

582 

715 

48 

297 

630 

7,980 

521 

196 

664 

824 

SO 

245 

490 

3,760 

494 

422 

728 

517 

32 

200 

420 

3,780 

442 

628 

711 

289 

83 

m 

355 

2,870 

370 

528 

477 

466 

33 

222 

200 

2,710 

226 

383 

276 

633 

40 

158 

870 

3,040 

310 

299 

307 

610 

68 

m 

4,150 

3,950 

358 

20S 

738 

634 

60 

17» 

9,340 

4,660 

277 

132 

746 

357 

38 

4,150 

4,250 

240 

158 

762 

353 

58 

2,400 

5,210 

210 

266 

758 

909 

73 

3,040 

166 

498 

684 

400 

1,080 

393 

966 

123 

1,770 

389 

571 

716 

873 

413 

860 

209 

1,860 

738 

328 

170 

S8S 

412 

802 

126 

1,930 

876 

465 

5>5 

601 

383 

753 

245 

1,440 

7,020 

453 

400 

826 

416 

651 

243 

1,160 

6,320 

230 

4S5 

632 

465 

67» 

213 

1,230 

2,330 

233 

790 

592 

649 

474 

232 

768 

1,910 

360 

870 

560 

885 

479 

256 

11,400 

1280 

678 

«» 

606 

1,630 

444 

271 

12,200 

862 

488 

400 

600 

3,440 

473 

340 

2,710 

825 

483 

340 

497 

9,350 

366 

348 

1,340 

587 

303 

570 

428 

8,270 

305 

278 

929 

503 

140 

840 

402 

3,600 

366 

194 

678 

480 

337 

960 

389 

2,090 

326 

281 

615 

ta 

1,410 

435 

420 

1,780 

390 

320 

460 

370 

802 

>,870 

360 

1,700 

239 

360 

237 

423 

463 

1,420 

424 

1,670 

203 

237 

283 

400 

511 

870 

862 

1,520 

465 

250 

380 

383 

3n 

760 

324 

1,390 

370 

185 

294 

383 

353 

605 

336 

1,360 

372 

134 

665 

369 

303 

670 

361 

1,110 

267 

99 

551 

283 

1,220 

S3S 

331 

841 

322 

340 

688 

733 

1,580 

MO 

364 

717 

318 

108 

680 

2,620 

602 

,060 

467 

696 

186 

104 

600 

1,140 

626 

,100 

619 

486 

328 

153 

327 

1,350 

383 

,440 

871 

637 

138 

136 

433 

860 

330 

,360 

612 

4S» 

263 

145 

1,770 

641 

727 

,360 

600 

426 

282 

262 

1,170 

622 

638 

609 

638 

343 

362 

776 

348 

503 

380 

606 

199 

365 

S9S 

618 

461 

366 

162 

883 

758 

Lned  rating  oorve  (see  Og.  6)  by  averagliig  the  diacbarg* 
periods  when  automatic  gage  was  not  working  properly. 
.  20,  1813, to  Mar.  26.  ISiTTNot.  18, 1814tto  Jan.  18, 181S; 
nated  by  hydrograph  method  o(  determintng  baocwatec 
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Monthly  discharge  ofDeerjUHd  River  at  Charlemont,  Mass.,  for  the  yean  ending  Sept.  SO 

191S-1915. 

[Drainage  ana,  362  square  miles.] 


Uonth. 


1913. 

June  19-30 

July 

August 

September 

1913-14. 

October ._.. 

November..'.. 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 


The  year. 

1914-15. 

October 

November 

December 

January 

Februaiy 

March 

Aprn 

May 

June 

July 

August 

September 


Observed  discharge 
(second-feet). 


Maximum.    Minimum. 


255 

422 

685 

1,530 


3.390 
11,000 

2.960 
870 
790 

9,340 
15,700 

3,760 
753 
995 
924 
451 


15,700 


257 

889 

304 

5,210 

12,100 

1,060 

9,350 

985 

362 

12,200 

7,020 

1,680 


The  year. 


12,200 


70 
299 
297 

82 

93 

122 

1,250 

166 

68 
112 
281 

30 


30 


29 
41 
43 

70 
340 
324 
383 
138 

99 
237 
283 
140 


29 


Mean. 


140 
175 
219 

167 


Oainor 

loss  in 

storage 

at 

Somerset, 

Vt. 

(millions 

of  cubic 

feet). 


-196 
-352 
-1-13.5 


540 

1,170 

010 

363 

298 

1,360 

4,120 

1,230 

279 

477 

587 

190 


+148 

+361 

+107 

+  61.4 

+  2«.6 

+  181 

+819 

+445 

-245 

-631 

-909 

-339 


935 


+  38.3 


90.8 

177 

133 

761 
1,400 

515 
1,670 

396 

224 
1,610 
1,190 

541 


+  31.1 

+  84.8 

+  70.5 

+254 

+285 

+  72.7 

+439 

+147 

-253 

+239 

+225 

-206 


712       +1,390 


Discharge  without 

storage 

(second-feet). 


Mean. 


103 
79.5 
172 


Per 

square 
mile. 


0.285 
.220 
.475 


1,310 

657 

387 

311 

1,430 

4,430 

1,390 

182 

250 

244 

65 


102 
210 
169 
856 

1,520 
542 

1,740 
461 
126 

1,700 

1,270 
462 


1.64 
3.62 
1.81 
1.07 
.869 
3.96 
12.2 
3.84 
.603 
.691 
.674 
.180 


2.69 


.282 
.580 
.439 
2.36 
4.20 
1.60 
4.81 
1.25 
.348 
4.70 
3.51 
1.28 


Run-off 
'depth  in 
inches  on 
drainage 
area). 


0.33 
.25 
.53 


1.89 

4.04 

2.09 

1.23 

.89 

4.66 

13.61 

4.43 

.66 

.80 

.78 

.20 


35.07 


.32 

.65 

.51 

272 

4.37 

1.73 

6.37 

1.44 

.39 

5.42 

4.05 

1.43 


756 


2.09    I        28.40 


Acca 

racy 


A. 
A. 
A. 

A. 
X. 
A. 
B. 
B. 
B. 
A. 
A. 
A. 
A. 
A, 
A. 


A. 
B. 
B. 
B. 
D. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


Note.— Data  In  regard  to  amount  of  water  stored  in  Somerset  reservoir  ware  famished  by  the  New 
England  Power  Co.  through  J.  B.  Mahoney,  superintendent  of  power. 

Days  of  deficiency  in  discharge  of  Deerfield  River  at  Charlemont,  Mass.,  during  the  years 
ending  Sept.  SO,  191S-1915. 


Dlsobarn 
Insecand- 

Theoret- 
ical horse- 
power per 
foot  of 
fall. 

Days  of  deficiency  In 
discharge. 

Discharge 
in  second- 
feet. 

Theoret- 
ical horse- 
power per 

footol 
fall. 

Days  of  deficiency  In 
discharge. 

feet. 

1913-130 

1913-14 

1914-lS 

1>12-13<> 

1913-14 

1W4-1S 

25 

2.8 
6.7 
11.4 
22.7 
34.1 

45. 5 
66.8 
68.2 
90.9 

114 

170 

2,000 
2,600 
3,000 
3,500 
4,000 

6,000 
6,000 
8,000 
10,000 
16,000 

227 
284 
341 
398 
465 

568 

682 

909 

1,140 

2,270 

104 

317 
328 
336 
347 
352 

356 

357 
360 
363 
365 

347 

SO 

12 
46 
72 
88 

94 

98 
100 
103 
103 
103 

7 
18 
64 
132 

171 
206 
230 
281 
297 
314 

13 
59 
99 
141 

192 
228 
261 
295 
314 
336 

351 

100 

354 

200 

355 

300 

354 

400 

356 

too 

358 

600 

360 

800 

362 

1,000 
l.SOO 

365 

a  June  10  to  Sept.  30. 

Non. — The  above  table  gives  the  theoretical  horsepower  per  foot  tall  that  may  be  developed  at  different 
rates  of  discharge,  uid  shows  the  number  of  days  on  which  the  discliarge  and  corresponding  horsepower 
were  respectively  less  than  the  amounts  given  in  the  columns  for  dlscoarge  and  horsepower.  In  using 
this  table,  allowance  should  be  made  for  the  various  losses,  the  principal  ones  being  the  wheel  loes,  whim 
may  be  as  large  as  20  per  oent,  and  the  head  loss,  which  may  be  as  large  as  5  per  cent. 
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eld  Electric  Light  4  Power  Co.  (PI.  VI),  1 
le  1,  1907,  to  December  31,  1913.  At  power 
ver  Co.,  from  January  1,  1914,  to  September 

SiBt  location.    SOO  square  miles  at  second 

eptember  30,  1915. 

le  plant  of  the  Greenfield  Electric  Light  & 
on,  and  is  similar  to  one  that  has  been  rated. 
3  feet  in  the  fall  of  1908.    Ratings  of  one  of 
i  by  engineers  of  the  (Jeological  Survey  for 
e  ratings  of  the  wheels. 
'  la  computed  from  recards  of  gate  openings, 
le  dam,  in  the  fore  bay,  in  the  tailrace,  and 
ical  output  is  measured  twice  a  day. 
24-hour   discharge    computed    1907-1916: 
Minimum  24-hour  discharge,  practically 
as  held  back  by  dams, 
with  which  the  readings  are  made  in  winter 
lered  good. 
3.  K.  Barrows,  Boston,  Mass.,  and  by  the 


I  ii{v«r  at  Shelbttmt  FcdU,  Mau. ,  'for  the  yeari 
.  SO,  1907-1915. 


\' 


b. 

Mar. 

Apr. 

May. 

lone. 

July. 

Aug. 

Sept. 

353 
214 
251 
MS 
2M 

2S2 
25« 
255 
223 
258 

351 
34« 
247 
253 
254 

235 
354 
356 
247 
241 

204 
227 
199 
1S9 
240 

433 
408 
320 
251 
834 

"432" 
355 
358 
654 

1,370 
817 
368 
333 
331 
183 

174 
306 
105 
31S 
209 

199 
202 
181 
193 
138 

«0 
104 
67 
93 
104 

33 

71 
108 
108 

77 

99 
139 

S 
99 

106 

87 
84 
105 
113 
S3 
114 

86 

63 

118 

310 

1,190 

. 

630 

417 

335 

320 

228 

231 

421 

244 

258 

230 

US 

3U 

173 

147 

139 

133 

1 

134 

1 

305 

1,980 

1 

l!370 

1 

771 

1 

765 

404 

4,100 

1,370 

108 
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Dotty  ducharge,  in  teamd/eet,  of  DeerJUld  River  at  Shdbume  Falls,  Ifau,  for  the  yeart 
ending  Sept.  SO,  1907-1915— Contizmei. 


Day. 

Oct 

Nov. 

Deo. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

U07-«. 
1 

866 
048 
470 
800 
1,370 

1,060 

553 

1,090 

1,360 

078 

867 
873 
730 
675 
406 

396 
331 
341 
264 
352 

296 
279 
383 
284 
288 

378 

237 

3,360 

10,100 

S'2IS 
3,600 

2,380 
2,390 
7,680 
3,S80 
2,380 

1,980 
16,300 
3,540 
1  970 
i;630 

1,220 
857 
644 
047 
557 

477 
341 
405 
897 
408 

411 
397 
436 
368 
436 

434 
483 

406 
398 
342 

158 
189 

173 
127 
151 

180 
155 
142 
150 
185 

167 
206 
282 
257 
221 

161 
193 
170 
121 
177 

339 
212 
179 
208 
347 

368 
348 
352 
373 
206 

250 
287 
2B5 
267 
192 

347 
361 
367 
453 
3,350 

3,320 

1,870 

056 

067 

833 

728 
633 
632 
544 
662 

535 

433 

2,370 

1,680 

1,920 

1,360 
1,080 
1,080 
1,070 
1,080 
1,670 

196 

204 

90 

83 

102 

89 
16B 
757 
528 
SOS 

343 
297 
320 
232 
263 

378 
179 
219 
183 
218 

337 
271 
155 
133 
149 

163 
295 

178 
147 
153 
156 

1,080 

776 
699 
490 

818 
381 
1,090 
723 
625 

624 

793 

1,380 

1,340 

1,360 

908 
1,020 
719 
815 
433 

443 

628 
731 
637 
383 

383 
914 
ra7 
830 

479 
184 

150 
228 
171 
350 
371 

6,400 

1,700 

909 

711 

744 

619 
650 
342 
229 
492 

407 
279 
365 
237 

361 

297 
381 
653 
735 
1,780 

1,000 
619 
503 
417 
464 
287 

599 
400 
237 
215 
344 

730 
383 
485 
718 
589 

599 
T74 
581 
583 
1,470 

7,020 
2,650 
1,860 
074 
1,100 

848 
994 
844 
485 
218 

293 

1,010 
769 
506 

150 
286 

308 
260 
386 

685 

1,680 

1,120 

542 

526 

765 
628 
470 
677 
463 

743 
404 
473 
410 
4,830 

3,390 
2,140 
1,370 
2,240 
4,200 

2,460 
1,740 
1,280 

742 
718 
044 
968 
968 

646 
954 

826 
729 
730 

1,240 
969 
1,250 
1,660 
1,850 

2,260 
1,250 
1,250 
1,120 
1,250 

1,260 
1,550 
1,500 
1,430 
4,410 

1,910 
7,730 
5,760 
10,600 
6,580 
3,650 

833 

908 
742 

687 
751 

606 
665 
596 
504 
640 

1,280 

1,280 

898 

885 

667 

630 
686 
635 
680 
656 

664 
541 
539 
633 
1,230 

3,980 
1,530 
1,230 
1,390 
1,250 
1.120 

2,740 
2,350 
1,810 
1,290 
1,290 

1,350 
2,440 
2,730 
6,590 
3,340 

4,360 
2,910 
2,170 
1,490 
i;440 

4,280 
1,820 
1,810 
4,730 
2,920 

1,960 
1,230 
1,490 
2,350 
2,160 

3,080 
2,730 
3,140 
2,740 
i;820 

771 
1,700 
2,400 
1,680 
2,460 

3,340 
9,040 
8,140 
4,610 
3,830 

1,860 
1,540 
2,610 
18,900 
21,300 

8,460 
7,290 
6,660 
5,850 
9,350 

4,600 
5,610 
3,620 
2,630 
2,190 

2,260 
1,910 
3,470 
2,430 
2,250 

7,190 
2,500 
2,090 
1,650 
1,430 

848 

878 

8,910 

5,220 

3,110 

2,350 
1,590 
1,830 
2,140 
8,410 

2,500 
1,960 
1,670 
1,620 
1,670 

1,520 

2,670 
6,090 
3,400 
2,660 

1,820 
1,520 
1,520 
988 
1,100 
6,080 

2,000 
3,140 
2,200 
2,780 
2,580 

1,990 

3,850 
2,210 
1,650 
1,380 

1,240 

1,100 

867 

743 

646 

696 
847 
1,230 
870 
862 

743 
633 
815 
688 

638 

624 

651 

1,100 

1,360 

1,080 

846 

3,630 
2,500 
l,8t0 
1,230 
1,100 

1,080 
554 
295 
289 
259 

267 
259 
288 
235 

187 

963 
576 
419 
258 
260 

179 
182 
182 
178 
409 

221 
174 
230 
153 
186 

650 
442 
475 
467 
466 

1,670 
883 
648 
511 
555 

1,100 
765 
522 
536 
650 

468 

408 

3,830 

1,370 

830 

643 
417 
634 
473 
341 

345 
241 
212 
242 
194 

170 
159 
137 
146 
136 

196 
284 
248 
167 
135 

130 
98 
98 
106 
139 

94 
101 

79 
279 
2U 

243 

221 
495 
373 
573 

3,160 
1,850 
610 
326 
235 
250 

177 
172 
345 
270 
253 

334 
205 

151 
162 
130 

148 
85 

182 
85 

119 

118 
133 
150 
138 
131 

141 
136 
128 
127 
165 

163 

134 
138 
118 
111 
91 

300 

177 
92 

132 
113 

337 
328 
266 
372 
558 

272 
276 
333 
273 
368 

179 
150 
1,110 
419 
398 

358 

353 
339 
348 
306 

235 
265 
208 
183 
144 
Ul 

90 
77 
57 
120 
U3 

373 
364 
319 
113 
115 

101 
76 

113 
90 
83 

ai3 

1,140 

1,680 

606 

416 

361 
346 
181 
190 

va 

135 

104 
136 
113 
119 
UO 

SO 

2 

138 

3 

139 

4 

103 

5 

118 

6 

143 

7 

135 

8 

130 

9 

lao 

10 

11 

110 
100 

13 

90 

13 

14 

80 
70 

15 

07 

16 

79 

17 

06 

18 

88 

U 

68 

ao 

40 

M 

77 

23 

66 

23 

34 

35 

36 

27 

28 

22 

30 

31 

1808^. 

121 

2 

101 

8 

88 

4 

06 

6 

114 

< 

60 

7 

137 

8 

138 

• 

123 

10 

116 

11 

219 

13 

ass 

IS 

183 

14 

163 

U 

140 

16 

130 

17 

100 

18 

130 

1» 

74 

30 

90 

31 

47 

33 

55 

SO 
60 
76 

129 
890 
471 
405 
411 

an 

90 

33 

93 

34 

222 

35 

210 

as 

212 

87 

179 

«::::::::::  :: 

3,780 

1,480 

678 

30 

80. 

S:::: 
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River  at  Shelburnt  FalU,  Mau.,fcir  the  yean 
07-191S — Continued. 


». 

Mar. 

Apr. 

Iby. 

Jane. 

July. 

Aoj. 

8q>t. 

«  1 

1,200 

4,880 

1,070 

1,600 

323 

136 

6S 

10 

0,360 

4,130 

980 

1,180 

180 

104 

71 

n 

4,aso 

2,970 

964 

935 

186 

136 

14 

m 

2,9t0 

2,630 

1,070 

710 

172 

135 

90 

M 

3,360 

3,510 

1,010 

e«o 

171 

141 

230 

w 

3,S80 

2,870 

887 

3,570 

190 

136 

710 

(M 

4,«S0 

2,940 

756 

3,340 

160 

104 

707 

18 

3,300 

2,070 

684 

1,540 

193 

114 

304 

33 

3,2B0 

1,430 

625 

1,170 

125 

06 

343 

W 

1,030 

1,140 

744 

1,170 

118 

101 

184 

S3 

1,430 

1,010 

734 

3,630 

•4 

106 

16 

43 

1,300 

1,030 

657 

3,500 

153 

360 

130 

00 

1,410 

919 

652 

2,210 

m 

103 

ua 

12 

1,(80 

831 

636 

1,440 

103 

113 

174 

«6 

1^180 

790 

724 

1,160 

106 

140 

156 

18 

1,060 

782 

618 

961 

Ul 

104 

111 

■25 

1,070 

749 

612 

1,170 

81 

136 

03 

06 

879 

850 

604 

1,290 

100 

106 

56 

20 

860 

1,930 

942 

1,000 

378 

63 

84 

»7 

1,660 

1,330 

1,010 

818 

336 

76 

78 

S35 

3,060 

1,060 

7W 

666 

363 

83 

143 

MO 

2,660 

858 

•43 

491 

121 

108 

110 

D70 

3,110 

944 

709 

447 

141 

63 

73 

970 

3,560 

710 

618 

508 

88 

97 

116 

we 

9,460 

653 

786 

347 

121 

IX 

85 

816 

8,220 

4,750 

1,710 

248 

145 

82 

140 

ISO 

4,580 

4,170 

1,390 

281 

188 

60 

117 

830 

4,080 

3,090 

865 

378 

307 

30 

144 

6,160 

1,360 

666 

377 

157 

66 

160 

.... 

7,480 

1,220 

565 

375 

163 

63 

103 

5,840 

1,700 

146 

65 

2»7 

420 

1,310 

3,000 

373 

218 

300 

307 

.517 

331 

1,110 

5,930 

476 

200 

158 

300 

209 

264 

960 

3,850 

410 

196 

160 

186 

it* 

2S1 

961 

1  890 

334 

187 

130 

260 

3U 

217 

1,060 

1,280 

301 

184 

168 

380 

39« 

219 

5,160 

1,090 

363 

153 

43 

663 

m 

314 

8,700 

065 

2,520 

153 

133 

1,0M 

213 

313 

5,020 

711 

1,730 

106 

03 

080 

219 

243 

4,130 

753 

826 

124 

135 

3,630 

336 

223 

2,240 

710 

683 

118 

168 

3,000 

271 

183 

2,060 

607 

720 

135 

103 

010 

2IS 

237 

1,990 

636 

1,300 

118 

70 

776 

24S 

235 

2,840 

901 

3;  480 

01 

60 

450 

262 

444 

4,600 

701 

1,830 

101 

75 

351 

226 

614 

6,730 

521 

1,300 

41 

103 

338 

220 

402 

4,540 

534 

890 

0 

170 

011 

211 

817 

2,900 

456 

807 

95 

347 

867 

330 

314 

2,120 

354 

631 

133 

122 

434 

327 

323 

2,290 

927 

530 

149 

133 

306 

281 

398 

2,260 

806 

440 

112 

ISO 

SIS 

2«6 

368 

2,050 

587 

374 

119 

181 

380 

234 

354 

2,460 

434 

353 

80 

131 

040 

224 

877 

3,130 

446 

322 

63 

143 

807 

201 

49S 

1,990 

383 

394 

133 

81 

453 

213 

SOI 

3,330 

447 

257 

172 

143 

550 

257 

7«2 

4,090 

414 

376 

316 

304 

351 

7«( 

5,(00 

4,470 

438 

437 

316 

251 

364 

OOJ 

8, SCO 

4,940 

357 

411 

145 

358 

430 

3,510 

4,710 

302 

308 

242 

1,730 

648 

.  4,120 

3,760 

23» 

360 

276 

903 

1,490 

.  1,360 

SM 

363 

039 

110 


SURFACE  WATEBS  OF   MASSACHUSETTS. 


Daily  discharge,  in  tecond-feet,  of  Deerfield  River  at  Shelbume  FaUt,  Uau,  for  tAtfyaon 
ending  Sept.  SO,  /907-7dJ5— Continued. 


Dsy. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Kpt. 


May. 


June. 


July. 


Itll-M. 

1 

2 

3 

A 

« 

6 

7 

8 

« 

10 

11 

W 

IS... 

14 

18 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

1«12-U. 

1 

2 

3 

4 

6 

S 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1« 

17 

18 

19 

» 

21 

23 

23 

24 

as 

28 

27 

28 

29 

80 

81 


845 
2,390 
1,320 
2,080 
2,430 

1,340 
1,320 
1,270 
1,470 
1,170 

912 

796 
645 
534 
607 

554 

552 

6,710 

11,100 

4,560 

3,550 
4,750 
4,550 
2,6«0 
1,860 

1,320 

1,170 

1,030 

947 

820 

906 


311 
327 
274 


213 
142 
212 

182 
142 

270 
474 
308 
592 


281 
267 
223 
225 

212 

295 
290 

4,350 
13,900 

6,760 

4,540 
2,420 
2,060 
1,690 
1,510 
1,360 


1,320 
1,040 

772 
760 
623 

651 
1,500 
1,600 
1,050 

902 

1,040 
940 
1,510 
1,180 
1,180 

1,050 
664 
2,470 
2,220 
1,500 

1,180 

1,050 

779 

927 

913 

746 

773 

677 

3,120 

1,460 


1,190 
2,060 
1,660 
1,340 
1,180 

1,060 
1,340 
4,320 
2,670 
2,000 

1,490 
1,500 
1,510 
3,820 
3,110 

2,020 
1,820 
1,680 
1,340 
1,190 

1,340 
1,360 
1,180 
1,140 
1,510 

1,350 

1,190 

1,140 

470 

620 


1,190 
903 

712 
747 
509 

675 
502 

515 
506 
586 

583 
797 
945 
823 
951 

1,220 

2,050 

1,380 

945 

701 

691 

749 

4,280 

2,840 

1,820 

1,360 

1,650 

1,380 

794 

587 

912 


659 

967 

5,260 

2,560 

1,780 

3,680 
3,220 
2,100 
1,580 
1,430 

1,260 
930 


421 

651 
1,000 

865 
1,450 
1,780 

1,150 
1,060 

858 
472 
365 

525 
635 
619 

~  657 
986 

3,460 


65« 

331 
297 
414 
300 

185 
251 
368 
381 
411 


299 
252 
333 
260 

267 
285 
273 
297 


649 
633 

476 
455 
424 

420 

266 
251 
341 
368 
368 


1,890 
1,360 
2,490 
3,360 
2,000 

1,530 
3,380 
4,290 
2,890 
2,110 

1,650 
4,150 
2,750 
1,730 
1,440 

1,370 
3,390 
5,730 
4,800 
2,700 

3,820 
2,920 
2,110 
2,710 
1,920 

1,450 
1,530 
923 
1,060 
1,073 
1,071 


346 
218 
317 
332 
333 


306 
348 
272 
296 

271 

276 

272 

262 

^266 

264 
248 
279 
264 
294 

300 
372 
366 
357 
340 

379 
371 
353 
340 


2,710 
1,490 
1,450 
1,440 
1,200 

1,320 
1,030 
1,210 
1,240 
1,040 

867 
498 
381 
471 
397 

376 
689 
413 
357 
329 

465 
879 
1,020 
789 
600 

469 

480 

1,230 


307 
299 
305 
299 
275 

258 

268 
289 
341 
369 

288 

300 

2,950 

1,640 

2,440 

5.600 
3,660 
3,700 
4,540 
4,840 

3,160 
2,260 
1,280 
1,240 
1,130 

840 

987 

847 

3,970 

4,840 

3,640 


1,180 
799 
641 
763 
870 

498 
463 


1,500 

1,340 
1,020 
1,330 
6,470 
7,110 

4,810 
2,080 
1,330 
1,170 
2,980 

3,720 
4,890 
1,790 
3,220 
4,280 

12,100 
19,200 
7,460 
3,480 
2,020 
2,740 


8,060 
5,780 
3,960 
3,700 
3,420 

8,120 
11,100 

8,120 
3,960 
2,940 

2,460 
2,260 
2,460 
3,630 
3,410 

7,760 
6,060 
5,430 
4,760 
2,910 

2,390 
2,680 
3,950 
2,930 
2,250 

1,840 
1,630 
1,980 
1,660 
1,660 


3,470 
1,870 
1.800 
1,480 
1,870 

1,800 
1,800 
1,330 
1,330 
1,030 

2,300 
4,600 
3,130 
2,980 
2,070 

1,680 
1,500 
1,330 
1,130 


1,020 

1,030 

889 

7.18 
756 

749 

661 

755 

1,870 

1,490 


1,640 

1,290 

1,280 

978 

923 

1,280 
2,030 

1,470 
1,280 
1,470 

1,270 
909 

987 
1,650 
1,270 

1,840 
6,110 
2,670 
1,580 
1,290 

1,460 
2,260 
1,640 
1,290 
1,440 

1,075 

849 

847 

993 

6,670 

4.530 


889 
863 
612 
451 
688 

545 
389 
487 
357 


253 
348 
338 
352 
311 


344 
305 
380 
403 

355 

390 

1,710 

2,700 

1,620 

1,190 
903 
1,510 
3.570 
2.030 
1.370 


2,480 
1,590 
5,820 
2,620 
1,980 

1,830 
2,460 
1,880 
1,330 
717 

643 
342 

344 

338 


403 
385 
343 
334 
334 

298 
218 
215 
238 
261 

198 
212 
181 
161 
121 


1,120 

1,060 

930 

785 

345 


315 
266 
444 
349 

284 
284 
280 

194 
117 

250 
268 
206 
180 
240 

244 
224 
227 
212 

171 

164 
144 
162 
112 
150 


120 
147 
183 
110 


81 
60 
199 
164 
142 

110 
92 

107 
73 

124 

219 
146 
147 
438 
364 

230 
238 
252 
191 
165 

118 
125 
134 
86 
118 
100 


122 
120 
142 

67 
86 

61 
113 
240 

114 
145 

m 

148 
142 

327 
270 

242 
128 
100 
60 
121 

230 
261 
220 
228 
198 

176 
185 
232 
294 
410 
277 
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River  at  Shelburne  Fall*,  Ma$*.,/or  theyear$ 
>07-79/5— Continued . 


I      \ 


b. 

Mar. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Btpt. 

85 

412 

2,850 

4,440 

157 

323 

307 

530 

*■» 

6,020 

11,000 

3,660 

223 

248 

239 

299 

sa 

4,320 

5,980 

2,920 

327 

118 

645 

145 

Ai 

3,120 

3,680 

2,900 

422 

147 

808 

109 

>88 

1,980 

2,940 

3,790 

567 

213 

618 

481 

>57 

1,150 

2,210 

4,030 

916 

871 

632 

211 

93 

1,280 

2,090 

2,980 

306 

1,010 

638 

2*4 

106 

683 

3,940 

2,3<X) 

305 

702 

283 

334 

MO 

874 

11,200 

1,980 

236 

640 

339 

494 

M2 

703 

5,630 

1,800 

237 

592 

746 

4M 

393 

674 

4.620 

1,400 

230 

527 

665 

337 

371 

M7     6,600 

1,430 

215 

389 

915 

375 

303 

552 

5,950 

4,210 

173 

437 

949 

208 

324 

see 

4,240 

2,930 

81 

179 

406 

306 

308 

£02 

4,990 

2,160 

352 

167 

367 

30S 

332 

S38 

4,300 

1,670 

M9 

346 

375 

283 

476 

859 

3,670 

1,510 

595 

457 

795 

191 

394 

1,250 

3,750 

1,100 

360 

350 

764 

182 

33S 

995 

10,900 

842 

224 

308 

770 

83 

327 

892 

14,500 

713 

98 

523 

681 

«70 

298 

688 

12,000 

616 

5^ 

570 

1,060 

S» 

2G5 

680 

6,670 

742 

757 

1,010 

40 

322 

721 

4,400 

682 

584 

734 

263 

•  40 

278 

682 

4,020 

441 

530 

664 

450 

840 

235 

618 

3,950 

450 

557 

270 

607 

41 

248 

1,140 

4,700 

206 

329 

223 

568 

2S 

283 

6,160 

6,340 

393 

176 

638 

659 

•  55 

431 

15,100 

5,960 

455 

61 

706 

418 

85 

8,6fi0 

5,380 

341 

315 

809 

425 

64 

5,330 

7,010 

190 

265 

880 

•  619 

53 

4,230 

232 

652 

813 

482 

1,110 

611 

1,470 

276 

1,090 

382 

762 

860 

952 

637 

1,500 

387 

1,870 

1,760 

600 

730 

1,000 

640 

1,120 

307 

2,570 

1,270 

535 

794 

764 

479 

1,030 

339 

1,580 

13,600 

683 

537 

867 

743 

1,060 

.    162 

1,260 

9,240 

248 

684 

1,090 

759 

657 

171 

1,360 

3,350 

344 

,150 

948 

1,010 

759 

300 

868 

2,780 

631 

,420 

815 

1,530 

609 

284 

7,800 

1,880 

699 

916 

799 

2,780 

489 

295 

20,200 

1,490 

666 

645 

716 

3,420 

574 

389 

4,950 

1,150 

549 

473 

768 

10,800 

502 

392 

1,360 

962 

534 

632 

867 

12,400 

392 

312 

914 

693 

68 

722 

525 

5,400 

336 

192 

800 

704 

310 

571 

595 

3,460 

349 

255 

621 

689 

1,950 

638 

603 

2,640 

506 

564 

626 

380 

1,060 

3,850 

579 

2,880 

196 

312 

360 

642 

649 

2,600 

585 

2,930 

450 

343 

272 

700 

532 

1,620 

640 

2,320 

470 

345 

601 

445 

454 

1,040 

808 

2,490 

572 

254 

344 

441 

219 

846 

462 

1,820 

447 

34 

661 

433 

424 

783 

571 

1,910 

314 

177 

645 

412 

1,600 

700 

483 

1,200 

589 

317 

9S0 

1,550 

1,940 

777 

541 

1,140 

279 

160 

849 

3,800 

914 

1,570 

680 

1,150 

383 

159 

698 

1,740 

594 

8,090 

839 

SU 

363 

140 

300 

1,640 

549 

8,500 

1,240 

799 

428 

216 

481 

1,300 

219 

4,260 

855 

616 

367 

133 

1,890 

899 

935 

3,170 

603 

579 

278 

214 

1,610 

571 

866 

»2« 

518 

455 

514 

834 

422 

618 

584 

765 

98 

238 

831 

994 

542 

.      480 

57 

549 

1,060 

J- 
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SUBFACE  WATEB8  OF   MASSACHXTSBTTS. 


Monthli/  diieharge  of  Deerfield  River  at  Shelbume  Fallt,  X<u$.,for  the  yean  ending  8epi 

SO,  1907-191S. 

[Drainaga  arts,  601  aqaara  mfles.] 


Montli. 


DJaoharge  In  secand-faat. 


UaxInmiDL 


Iflnlnintn 


Uaan. 


squan 
mile. 


M07. 

lone. 

luly  23-31 

August 

BtpUmber 

1907-8. 

Octobtr 

NoTembtr 

December 

January 

February 

ICarch 

April 

May 

Jane. 

July 

August 

September  1-22 .v 

190B-9. 

October  22-31 '.. 

November 

December 

January 

February 

March 

^::::::::::::::::::::::: 

Jane , 

July 

August 

September 

1S0»-10. 

October 

November 

December 

January 

February 

March 

April , 

May 

June... 

July 

August 

September 

The  year , 

1910-11. 

October , 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year , 


834 
1,370 

21S 
4,100 


10,100 
16,300 
2,370 
1,380 
7,020 
10,600 
6,590 
8,910 
3,630 
3,160 
1,110 
143 


471 

373 

757 

6,400 

4,830 

2,980 

21,300 

3,850 

3,830 

270 

1,580 

3,780 


608 

626 

474 

16,900 

9,830 

11,200 

4,880 

1,710 

3,570 

397 

260 

710 


16,900 


253 

957 

594 

6,450 

768 

6,200 

8,700 

6,920 

3,480 

315 

1,730 

2,530 


180 
162 
33 


274 
468 
122 
667 


a647 
.934 
.244 

1.13 


237 
341 
193 

184 
215 
646 
1,230 
848 
153 
79 
92 
40 


60 
121 
80 
160 
160 
535 
771 
651 
194 
86 
67 
47 


1,230 
1,800 

947 

731 

965 
2,210 
2,550 
2,700 

630 

370 

274 
96.6 


232 

207 

336 

730 

1,230 

904 

5,060 

1,350 

689 

152 

249 

313 


145 

171 

87 

151 

304 

869 

653 

612 

247 

81 

39 

14 


314 
284 
242 

1,500 
970 

3,630 

1,850 
851 

1,120 
163 

no 

163 


62 
125 

33 
177 
201 
183 
959 
229 
257 
0 

43 
185 


933 


133 
307 
169 
997 
301 
947 
3,230 
986 
774 
148 
234 


146 

3.69 

1.89 

1.46 

1.93 

4.41 

6.00 

5.39 

L24 

.739 

.647 

.191 


.463 
.413 
.471 
1.46 
2L46 
1.80 

lai 

2.69 
L38 
.309 
.497 
.035 


.627 
.607 
.483 
X99 
1.94 
7.2S 
3. 60 
1.70 
2.24 
.33 
.22 
.33 


1.86 


.36 
.61 
.34 
1.99 
.601 
1.80 
6.45 
L97 
1.65 
.396 
.467 
L33 


8,700 


741 


1.48 
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bume  FaU*,  Man.,  for  the  yean  ending  Sept. 
6 — Continued. 


DIsQbarge  in  seoozid-lBat. 

RUD-Ott 

(dmthlii 
Incliaion 

Per 

ximum. 

luiuxittuiii 

lOu. 

iqnan 
mila. 

dninaga 
ana). 

11,100 

634 

3,130 

4.36 

4.(0 

3,iao 

C23 

1^180 

X38 

X83 

4,380 

602 

1,100 

3.30 

X64 

flOO 

186 

386 

.73 

.84 

S7V 

318 

300 

.83 

.87 

s,aoo 

368 

1,840 

3.88 

4.34 

11,100 

1,830 

4,010 

8.00 

8.83 

0,<70 

847 

1,780 

3.66 

4.00 

i'.SX) 

131 

»M 

1.88 

3.10 

'«8 

60 

168 

.31 

.38 

Ml 

101 

346 

.40 

.68 

850 

61 

348 

.60 

.66 

11,100 

61 

1,100 

138 

3Z41 

13,(00 

143 

1,460 

180 

3.SS 

4,320 

47D 

1660 

8.30 

3.68 

6,2S0 

386 

1430 

3184 

3.37 

8,730 

333 

2430 

4.86 

fi.M 

^710 

330 

878 

t75 

L83 

19,m 

330 

3,3t0 

8.48 

7.47 

4,100 

881 

1,630 

3.36 

3.83 

S,fi70 

363 

84» 

1.70 

1.(0 

lUO 

113 

334 

.87 

.75 

410 

66 

181 

.36 

.43 

700 

38 

344 

.40 

.68 

1,000 

0 

313 

.43 

.47 

10,300 

0 

1,310 

X43 

33.(6 

4,680 

17 

874 

1. 86 

LIS 

8,030 

360 

1,070 

3.14 

xat 

1,770 

160 

670 

L86 

L66 

3,710 

126 

486 

.073 

1.13 

886 

348 

410 

.833 

.87 

16,100 

413 

2,330 

4.84 

s.as 

14,600 

2,000 

6.860 

11.7 

13.06 

4,440 

180 

1,730 

3.44 

8.(7 

018 

33 

333 

.886 

.74 

1,010 

118 

400 

.008 

1.15 

1080 

230 

008 

1.23 

L41 

630 

3S 

308 

.413 

.46 

u,ira 

17 

1,340 

3.48 

33.83 

361 

0 

108 

.216 

.36 

1,300 

31 

363 

.608 

.66 

4M 

7 

173 

.348 

.40 

8,630 

11 

087 

1.97 

3.37 

8,600 

473 

1,760 

3.30 

3.44 

1,3M 

463 

733 

1.46 

1.88 

13,400 

470 

3,300 

4.60 

6.U 

1,600 

67 

663 

l.IO 

1.37 

664 

34 

388 

.532 

.50 

30,300 

373 

1,020 

8.84 

4.43 

13,600 

380 

1,860 

3.70 

4.37 

1,«60 

68 

6TB 

1.86 

1.53 

30,300 

0 

860 

Le3 

36.81 

'  I 


''J 


'       I 


rw 
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SUKPACE   WATEBS  OF   MASSACHUSETTS. 


Dayt  ofdefidmeji  in  diicharge  of  DeerJUld  River  at  Shdbume  Fattt,  Mai*.,  during  th 
yean  trading  Sept.  30, 1908-1915. 


Dbeharm 

iDsaoond- 

feet. 

Thaoratintl 

honepoTer 

per  lootot 

toU. 

Days  of  deadency  in  dboharge. 

a  1907-8 

M9a8-9 

1909-10 

1910-11 

1911-13 

1913-18 

1913-14 

1914-U 

25 

2.8 
6.7 
11.4 

2 

3 

27 

1 

4 
26 

1 
8 
20 

3 

7 
19 

SO 

i" 

17 

i" 

24 

I 

100 

f 

4 

ISO 

17.0 

39 

71 

67 

79 

41 

S2 

27 

0 

aoo 

32.7 

67 

111 

104 

110 

57 

72 

a 

8 

sso 

38.4 

76 

138 

139 

160 

75 

93 

67 

la 

soo 

84.1 

110 

157 

171 

184 

119 

113 

88 

11 

400 

46.5 

132 

176 

196 

326 

162 

150 

143 

M 

soo 

SS.8 

ISO 

197 

209 

251 

176 

168 

176 

17 

(00 

88.2 

174 

224 

223 

266 

190 

175 

206 

2L 

100 

79.6 

185 

242 

239 

280 

202 

187 

236 

94] 

800 

tao 

200 

264 

255 

290 

215 

197 

266 

aei 

(00 

102 

213 

263 

266 

295 

222 

205 

272 

371 

1,000 

114 

227 

267 

278 

307 

240 

213 

276 

28- 

i;aoo 

m 

244 

276 

302 

312 

254 

240 

289 

KM 

1,«0 

160 

262 

288 

308 

317 

276 

282 

299 

S14 

1,000 

182 

278 

293 

817 

320 

289 

285 

304 

82i 

3,000 

227 

299 

303 

823 

327 

303 

1^8 

310 

SSI 

2,800 

284 

314 

315 

831 

337 

320 

315 

831 

8,000 

341 

326 

321 

841 

343 

330 

330 

323 

S« 

8,500 

398 

334 

325 

845 

346 

334 

340 

323 

841 

4,000 

456 

339 

329 

347 

349 

343 

346 

331 

35! 

C,000 

568 

343 

333 

355 

357 

352 

356 

344 

S51 

6,000 

«82 

346 

335 

357 

362 

357 

359 

851 

351 

7,000 

796 

350 

337 

359 

364 

361 

360 

357 

3S- 

8,000 

909 

354 

338 

360 

364 

362 

362 

358 

85i 

9,000 

1,020 

355 

340 

381 

365 

364 

362 

359 

3fl( 

10,000 

1,140 

355 

Stt 

363 

364 

362 

359 

8« 

16,000 

1,700 

357 

342 

364 

360 

364 

364 

364 

30,000 

2,270 

358 

343 

365 

365 

866 

3ft( 

36,000 

2,840 

344 

SW 

a  Period  Oct.  1  to  Sept.  22. 


»  Period  Oct.  22  to  Sept.  30. 


NoTB.— The  above  table  gives  the  tbeoratlcal  horsepower  per  foot  fall  that  may  be  dsvaloped  at  dUteeni 
rates  of  dischane.  and  shows  the  number  of  days  on  whldi  the  discharge  and  oorrespondnig  bonepowa 
were  respectively  less  than  the  amounts  given  in  the  colnmns  for  discharge  and  hoimpower.  inosingtlii! 
taUs  allowance  should  be  made  for  the  varloos  losses,  the  principal  ones  bataig  the  •wimL  km,  irtiiob  maj 
be  as  iaif*  as  20  per  cent,  and  the  head  loss,  whldi  may  be  as  large  as  5  par  cent. 

DEERFIELD  RIVXB  NEAB  DEERFIELD,  MASS. 

LooATiON. — At  Buspensioii  highway  bridge,  one-fourth  mile  south  of  West  Deerfield 

railroad  station  and  about  2  miles  from  Deerfield. 
Dbainaoe  absa. — 650  square  miles. 
Rbcobdb  atailabIiE.— March  29, 1904,  to  December  15, 1905;  also  a  discharge  mea» 

urement  made  September  21, 1906. 
Oaox. — Chain  attached  to  bridge. 

DiscHAROE  MEASUBBMENTB.— Made  from  bridge  or  by  wading. 
Channel  and  control. — Bed  composed  of  rock,  gravel,  and  sand;  one  channel  at  all 

stages;  control  practically  permanent. 
EzTREHEs  OF  DI8CHAB0E. — MayJmTim  stage  recorded:  7.2  feet  at  1.15  p.  m.,  January 

7,  1905;  approximate  discharge,  17,300  second-feet.    Minimum  stage  recorded: 

1.68  feet  September  21, 1906;  discharge,  85  second-feet. 
WiNTXB  FLOW. — Discharge  relation  aSected  by  ice. 

RsoinATioN. — ^Flow  regulated  by  operation  of  several  power  plants  above  station. 
AocuBACT. — On  account  of  the  unknown  range  of  diurnal  fluctuation  the  estimates 

of  dischaige,  which  are  based  on  two  gage  readings  a  day,  can  be  conaideted  onlj 

approximate. 
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er  near  Deerfidd,  Man.,  during  1904^1906. 


Date. 

H^leby- 

b«SEt. 

Dis. 
obai*. 

» 

1M6. 
Apr.     4 
Au«.  10 
10 
10 
17 
17 
17 
31 

itoe. 

Sept.  21 

T.  W.Noreroas 

Fat. 
3.97 
3.29 
3.M 

3.09 
3.08 
3.  SI 
3.42 
3.12 

1.38 

3ee.-ft. 
3,710 

Toso 

3,290 
2,320 
2,380 
2,000 
1,840 
1,310 

3 

do 

do 

» 

do 

) 

do 

) 

do 

1 

do 

■> 

do 

0 

1 
1 

F.  E.  PrwMy . . , . 

ion  allected  by  ice. 

kid  River  near  Deerfield,  Mom.,  far  190i-S. 


»y. 

June. 

Inly. 

Aug. 

Sept. 

Oct. 

Not. 

,170 

700 

020 

380 

330 

1,760 

400 

,510 

830 

910 

380 

180 

995 

556 

,330 

<80 

555 

325 

380 

690 

370 

,000 

835 

555 

370 

380 

630 

370 

,080 

910 

490 

380 

380 

490 

370 

,080 

700 

430 

380 

280 

490 

280 

,970 

1,170 

430 

250 

330 

430 

370 

,750 

3,080 

490 

220 

220 

370 

380 

,2b0 

11,300 

430 

380 

280 

370 

220 

,860 

3,470 

370 

370 

370 

336 

330 

,080 

2,080 

370 

760 

490 

780 

330 

,(U0 

1,170 

370 

490 

336 

760 

330 

,460 

910 

370 

430 

260 

600 

330 

,3«U 

910 

370 

370 

230 

835 

380 

,080 

700 

325 

490 

9,130 

760 

S3S 

,000 

760 

335 

370 

3,430 

«30 

380 

,330 

020 

335 

280 

1,260 

556 

330 

,060 

820 

430 

370 

995 

490 

330 

,340 

820 

370 

370 

835 

430 

380 

>,830 

555 

430 

555 

665 

370 

335 

i,550 

490 

280 

3,300 

370 

3,900 

490 

1,080 

430 

380 

1,080 

325 

5,880 

760 

,660 

430 

280 

555 

335 

3,430 

020 

,4.W 

490 

380 

430 

430 

1,080 

490 

1,360 

490 

335 

370 

490 

760 

370 

1,460 

760 

430 

370 

400 

780 

280 

i,4S0 

430 

490 

325 

490 

760 

220 

i,at» 

370 

490 

280 

400 

630 

260 

810 

260 

370 

280 

760 

630 

280 

620 

490 

280 

330 

4,300 

490 

330 

835 

280 

220 



370 
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Daily  duduarge,  in  teeond-fea,  of  Demfield  River  near  Deerfield,  itatt.,  for  1904^-5— 

Continued. 


Day. 


Jan. 


Mar. 


Apr. 


Ms;. 


June. 


July. 


Aug. 


Sq>t. 


Oct. 


Not. 


Dm. 


1. 
a. 

3. 
4. 

6. 

«. 
7. 
8. 
». 
10. 

11. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 

ao. 

31. 
32. 
23. 
24. 
2S. 

at. 

27. 
28. 
2». 
30. 
31. 


1905. 


17,300 
4,830 
2,680 
1,760 

1,760 
3,470 
3,200 


14,000 
8,460 
8,680 
10,600 
12,700 


9,340 
4,360 
3,470 
3,200 
3,900 

8,250 
4,510 
2,800 
3,200 
3,800 

7,830 
7,830 
4,830 
3,760 
3,200 

2,430 
1,860 
1,650 
1,860 
1,260 

3,080 
3,900 
.3,200 
1,760 
1,450 

1,550 
1,860 
1,650 
1,650 
1,450 


1,260 

1,080 

760 

760 

995 

952 
910 
835 
760 
690 

690 
370 
620 
620 
620 

1,170 
1,450 
1,260 
1,080 
555 


620 
490 
490 
370 


325 
370 
280 
370 
370 

370 
370 
620 
490 
490 

430 
370 
370 
370 
325 

280 
280 
280 
230 
430 

910 
4,200 
2,080 
1,080 

760 


370 

690 

325 

1,260 

8V0 

835 

370 

620 

370 

620 

370 

490 
430 
370 
370 
490 

555 
555 
370 
325 
280 

325 
325 
325 
280 
250 

220 
230 
180 
280 
280 

280 
250 
220 
180 
220 

250 
250 
250 
280 
1,860 
2,080 


1,170 
500 
430 
370 
280 

250 
370 
280 
280 
280 

280 
1,170 
910 
690 
370 

2,080 

2,310 

910 

555 

220 

180 
325 
370 
280 
280 

335 
335 
280 
250 
370 
1,360 


995 

760 

8,680 

6,820 

4,830 

2,430 
1,760 
1,450 
1,260 
1,080 

620 
3,610 
2,080 
1,450 
1,080 

910 
1,080 
3,060 
5,700 
3,060 

2,560 

1,860 

1,360 

995 

760 

760 
690 
620 
555 

490 


370 
370 
370 
430 
490 

370 
370 
430 
430 
370 

870 

1,550 

1,170 

910 

835 

555 

370 

430 

555 

1,170 

1,800 
910 
835 
760 
690 

620 
490 
430 
370 
325 
325 


335 
370 
370 
490 
370 


1,970 
1,5G0 
13,000 
5,170 
3,430 


835 

1,4S0 

1,360 

l,a8C 

1,080 

1,080 

910 

910 

620 

1,080 

490 

1,170 

430 

1,080 

430 

910 

370 

S35 

370 

760 

555 

620 

556 

370 

325 

490 

370 

490 

280 

325 

370 

325 

280 

1,170 

6,520 

Mon^— Discbarge  determined  bam  a  rating  carve  fairly  well  defined  between  370  and  7,000  seoand-teet. 

Monthly  discharge  of  Deerfield  River  near  Deerfield,  Maes.,  for  1904-6. 
[Drainage  area,  560  square  mOes.) 


Uonth. 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 

Per 

square 
mile. 

MaxiD3uxn. 

Minimum. 

Mean. 

drainage 
area). 

10,700 

1,550 

4,050 

7.36 

8.21 

5,340 

620 

2,270 

4.13 

4.76 

11,200 

250 

1,200 

2.18 

2.  4.': 

910 

280 

411 

.747 

.8f 

3,200 

220 

476 

.865 

1.0( 

9,120 

180 

915 

1.66 

1.S5 

5,880 

325 

ges 

1.79 

2.06 

760 

220 

336 

.611 

.68 

17,300 

1,760 

5,000 

9.09 

2.31 

14,000 

8,460 

10,900 

19.80 

3.6E 

9,340 

1,260 

3,380 

6.15 

6.8< 

1,4.50 

325 

716 

1.30 

1.5C 

4,200 

220 

682 

1.24 

l.S« 

2,080 

180 

421 

.765 

.8i 

2,310 

180 

588 

1.07 

l.Z 

8,680 

490 

2,110 

3.84 

4.2S 

1,860 

325 

630 

1.15 

1.33 

5,520 

280 

606 

1.27 

1.4: 

12,000 

760 

2,240 

4.07 

2.2; 

1904. 

April 

May 

June 

July 

August 

September 

October 

November 

1905. 

January  7-13 

March  27-31 

AprU 

May 

June 

July 

August 

September 

October 

November 

December  1-15 
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aiVBB  BASIN. 

L  FSATURB8. 

tributary  of  the  Connecticut  with 
ed  near  Three  Rivers,  Mass.,  by  the 
5  rivers,  the  third  river,  from  which 
ig  the  Swift,  which  is  tributary  to 
I  the  mouth  of  the  Quaboag. 

larger  area  and  is  therefore  consid- 
lin  stream,  is  formed  at  Barre  Falls 
The  eastern  or  main  branch  rises  in 
>rcester  County,  about  a  mile  east  of 

flows  southwesterly  10  miles  to  New 
f  and  flows  northwestward  to  Barre 
em  branch  is  also  southwesterly  to 
larre  Falls  the  general  course  of  the 
e  Rivers,  where  it  receives  the  Qua- 
i  Quaboag  the  Chicopee  flows  south 
56,  where  it  enters  the  Connecticut, 
of  the  Chicopee  to  the  head  of  the 

is  60  miles,  and  the  drainage  area 
ided  as  follows: 

Sqoan  milts. 

luaive  of  Swift  River 221 

213 

210 

rere 77 

1  branches,  but  the  river  b  formed 
es,  and  the  middle  branch  is  consid- 
stream.  This  branch  rises  in  North 
e,  and  flows  southward.  The  east 
Enfield,  and  the  west  branch  comes 
.  The  distance  from  North  Pond  to 
he  Ware  is  about  30  miles.  The  gag- 
miles  above  the  mouth  of  the  river, 
point  comprises  186  square  miles. 
jutherly  of  the  three  principal  tribu- 
m  Quaboag  Pond  in  the  town  of  Brook- 
if  Quaboag  Pond  b  East  Brookfield 
n  the  town  of  Rutland.'  The  general 
iwesterly,  and  the  dbtance  from  Qua- 
23  miles.  The  gaging  station  at  West 
mouth,  and  the  drainage  area  at  that 
U  West  Warren,  12  miles  above  the 
14  square  miles. 

tgaiMt««r,p.332.    ■ 


l) 
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SURFACE  WATERS  OF  MASSACHUSETTS. 


The  country  drained  by  the  Chicopee  is  hilly,  and  the  slope  of  the 
river  averages  15  feet  or  more  to  the  mile.  -  Many  lakes  and  ponds 
drain  to  the  stream  through  its  numerous  tributaries,  and  the  slim- 
mer flow  is  well  sustained. 

The  Chicopee  is  one  of  the  most  completely  controlled  streams  in 
Massachusetts,  as  the  natural  pond  area  is  large  and  is  supplemented 
by  artificial  ponds  formed  at  the  numerous  power  plants.  (See  PI. 
IX,  B.)  These  ponds  and  reservoirs  materially  retard  floods  and 
equalize  the  flow  throughout  the  year. 

«  WABE  RIVER  NEAR  WARE,  UASS. 

Location. — At  the  steel  highway  bridge  about  2  miles  above  the  village  of  Ware. 

Dbainaob  abba. — 162  square  miles. 

Reoobds  available. — Discharge  measurements  September  15,  1904,  to  March  8> 
1911. 

Gaoe. — Chain  attached  to  the  bridge. 

Dibchaboe  measurements. — ^Made  from  the  bridge  or  by  wading. 

Channel  and  control. — Channel  is  subject  to  growth  of  grass  and  weeds  during  the 
summer,  and  on  account  of  this  the  control  is  not  permanent.  At  high  stages 
the  control  is  at  the  dam  of  the  Otis  Co.,  2^  miles  below  station. 

Winter  flow. — Stream  seldom  freezes  at  the  gage,  but  the  discharge  relation  is 
affected  by  backwater  from  ice  farther  downstream. 

Regulation. — Flow  regulated  by  the  operation  of  mills  above  the  station,  the  nearest 
one  being  at  Gilbertville,  a  little  over  a  nule  distant. 

Accuracy. — On  account  of  the  large  diurnal  fluctuation  and  the  shifting  control  below 
the  station,  the  gage-height  record  obtained  at  this  station  is  not  considered  a 
true  index  to  the  discharge.  This  record  and  estimates  of  diachaige  are  withheld 
from  publication  here,  and  figures  for  this  station  published  in  previous  reports 
should  be  used  with  caution. 

Dueharge  meaturemenU  of  Ware  River  near  Ware,- Most.,  during  1904^1911. 


Dote. 


19(M. 

Sept.  IS 
20 

Oct.  6 
19 
2» 

Not.  14 

1905. 
Mar.  28 

28 

Apr.    1 

7 

13 

29 
May  17 
July  29 
Aug.  11 

11 
Sept.  7 

26 

1906. 
Mar.  21 
Apr.    7 
Oct.  18 


Hade  by— 


H.  E.  BaiTOws.. 

T.  W.  Noreross.. 

do 

do 

do 

do 


T.  W.  Noreross. . 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

....do 


T.  W.  Noreross. 
do.. 


F.  E.  Pressey. 


Gage 
bel^t. 


Feet. 
4.44 
2.S9 
2.63 
2.70 
2.80 
2.46 


6.92 
6.96 
S.7S 
5.06 
4.00 
2.74 
2.89 
2.46 
2.37 
1.94 
5.20 
2.77 


a3.40 
4.17 
3.05 


Dis- 
charge. 


8ee.-ft. 

m 

169 
166 
205 
193 
133 


2,5S0 

2,600 

1,690 

1,240 

758 

214 

272 

136 

122 

43 

1,100 

225 


301 
741 
237 


Date. 


1907. 
Apr.  26 
May  18 
Sept.  24 

1908. 
Mar.    2 
Apr.  26 
Sept.  26 

1909. 
Jan.  2 
July  14 
Aug.  5 
21 
Oct.  9 
Deo.  20 

1910. 
Mar.    2 
2 

1911. 
Har.    8 

8 


Made  by- 


Wood  and  Mention. 

D.M.Wood 

do 


D.M.Wood, 
do.. 


Wood  and  Frencli. 


D.M.Wood.... 

do 

....do 

....do 

....do 

F.  F.  Hensliaw.. 


T.  W.  Noreross.. 
....do 


F.  I.  Sliuttleworth. 
C.  S.DeOolyer.... 


Oace 
height. 


Feet. 
3.43 
3.36 
S.55 


3.38 
3.14 
2.56 


e2.83 
2.47 
2.50 
2.51 
2.60 


6.80 
6.76 


2.56 
2.60 


Dis- 
charge. 


See.- 


-# 


408 
*1,150 


243 
310 
9&9 


160 
115 

111 
123 
130 
67.1 


2,240 
2,230 


140 
163 


a  Dlsdiarge  relation  may  have  been  affected  by  Ice. 

i  Results  nnoeitain;  floating  grass  Interfered  with  meter. 

e  Discharge  relation  aSected  by  ice. 
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V-.-w'tf 


CROSSING,   MASS..   FEBRUARY   27,    1914. 
oking  upstream. 


.tv 


IT  WEST  WARE,   MAbS,,   OCTOBER    14,    i'^iO. 


Pgitij-'ed  h„l(.  tO( 


U.  S.  OEOLOOICAL  tURVEY 


WATeH-SUPPLY    PAPER  415      PLATE    IX 


JL.    QUABOAG  RIVER  AT  WEST  BRIMFIELD,  MASS.,  FEBRUARY  38,   1914. 


B.    DAM  ON  CHICOPEE  RIVER  AT  RED  BRIDGE,  MASS.,  AUGUST  30,  1914. 
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IBB8  CR088INO.  MASS. 

idge  at  the  point  known  u  Gibbs  Croflsing 
Van. 

to  September  30, 1915. 
ige  recorder  on  the  right  bank  referred  to  gage 
inclined  Bta£F  gage  used  ict  auxiliary  readings, 
a  th.e  highway  bridge  or  an  electric  railway 

:h  and  subject  to  a  growth  of  aquatic  plants 
ee  from  weeds  and  practically  permanent, 
ipen-water  stage  recorded:  5.0  feet,  March  2, 
Minimum  stage  recorded:  1.20  feet,  October 

cted  by  ice. 

ition  of  mills  above  station. 


at  Oibb$  Crottmg,  Ma**.,  during  1911-1915. 


Date. 

Hade  by— 

be^. 

Dto- 
ebarc*. 

fo 

1S14. 

Jan.  IS 
M 
2S 

Feb.  11 
27 
28 

Apr.    1 

8 
Ang.  18 

18 
Dec.    4 

30 

191S. 

Jan.     4 

S 

6 

21 

Feb.    S 

liar.    1 

R.S.BanMe 

Ad. 

•  3.63 

•  3. 48 

•  3.70 

•  2. 12 

•  3.(16 

•  Z88 
3.62 
3.03 
3. 57 
1.42 
1.42 
1.82 

•  1.80 

•S.8S 

•  1.80 

•  3.60 
8.68 
2.64 
3.38 

*?if 

8  1 

do 

829 

3 

do 

748 

2 

do 

do 

370 
237 

C.B.Pieroe 

99.0 

IS 

do 

do 

R.8.  Banes 

1,030 

1,390 

(50 

w 

C.H.  Fierce 

22.0 

do 

R.  8.  Barnes 

19.7 
37.3 

m 

do 

40.0 

m 

IK  it 

R.S.Baniei 

174 

14  9 

do 

42.5 

n,i 

do 

147 

do 

1,120 

60 
68 

dO; 

do 

233 
774 

L 


ralation  aSaetad  by  ka. 
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SUBFACE   WAIBB8  OF  HA8SACHT78ETTS. 


Daily  ditcharge,  in  leeond-feet,  of  Ware  River  at  Gibbs  Crouing,  Mau.,/or  the  yean  mdmji 

Sept.  SO,  1911-1916. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1913-13. 
1 

16 
12 
27 
36 
37 

41 
36 
26 
43 
43 

61 
73 
80 
45 
16 

67 
49 
39 
39 
40 

40 
13 
79 
70 
49 

45 

46 
33 
13 
64 

69 
39 
44 
46 
34 

16 
28 
43 
45 
45 

51 
26 
16 
31 
46 

46 
44 

47 
38 
19 

46 
45 
62 
109 
96 

74 
20 
71 
61 
69 
77 

76 
49 
22 
87 
56 

43 
54 
134 

185 
133 

186 
81 
102 
113 
147 

133 
134 
145 
145 
150 

105 
80 
54 
19 

106 

134 

148 
58 

156 
80 

23 

97 
175 
195 
169 

180 
187 
194 
182 
189 

155 
149 
133 
76 
28 

121 
121 
99 
125 
154 

152 
145 
160 
136 
62 

172 
162 
167 
176 
302 
817 

690 
439 
406 
468 
373 

346 
292 
381 
471 
345 

300 
333 
489 
388 
326 

303 
338 
429 
407 
408 

375 
370 
326 
363 
358 

283 
328 
275 
273 
262 
238 

300 
270 
295 
280 
210 

225 
195 
169 
150 
244 

240 
176 
172 
116 
106 

95 
112 
172 
112 

90 

98 
142 
278 
285 
210 

188 
170 
310 

672 
671 
460 
358 
303 

303 
207 
218 
214 
360 

449 
518 
489 
668 
1,260 

1,300 

1,050 

785 

642 

615 

744 
752 
613 
619 
653 

954 
1,700 
2,370 
1,930 
1,540 
1,330 

1,340 
,160 
935 
768 
770 

730 
693 
629 
563 
503 

412 
1,400 
1,520 
1,500 
1,400 

,400 
1,200 
900 
620 
605 

575 
498 
498 
461 
412 

372 
320 
386 
422 
446 

380 
337 
292 
238 
393 

300 
289 
226 
236 
162 

160 
219 
248 
187 
189 

186 
136 
133 
209 
239 

164 
171 
204 
636 
706 

569 

325 
326 
278 
226 
31S 

188 
147 
129 
214 
200 

194 
119 
93 
90 
40 

166 
133 
128 
112 
115 

106 
34 
152 
144 
130 

103 

97 
138 
116 
24 
21 

19 
88 
96 
112 
86 

82 
52 
30 
79 
90 

99 
93 
53 
38 
20 

52 
67 
69 
71 
63 

56 
15 
54 

61 
77 
60 

81 
46 
24 
74 
90 

62 
68 
88 
63 
19 

68 
79 
56 
66 
61 

61 
23 
103 
76 
46 

49 
48 
44 
17 
31 

42 
46 
42 
68 
128 
130 

8, 

lis 

s 

136 

4 

136 

5 

112 

g  .,.      

« 

72 

7 

29 

8 

114 

0 

109 

10 

89 

U 

S8 

la 

43 

IS 

37 

14 

17 

16    

SI 

It 

72 

17 

42 

18 

46 

U 

ao 

94 

86 
78 
79 
64 
26 

139 

96 
S6 
3« 
36 
38 

58 

Jl 

21 

22 

99 

23 

118 

24  

121 

2S 

128 

36 

110 

27 

404  1   96 

74 

28 

365 
551 
613 
468 

76 
25 
106 

23 

29    

S9 

30 

41 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1913-14. 
1 

70 
74 
62 
S9 
15 

84 
76 
76 
73 
46 

42 

36 
97 
90 
86 

123 
113 
60 
43 
145 

171 
156 
85 
88 
168 

749 
676 
671 
430 
328 
267 

182 
178 
173 
213 
178 

160 
153 
84 
134 
310 

348 
283 
249 
224 
180 

186 
200 
216 
221 
194 

211 
140 
136 
197 
234 

200 
88 
181 
110 
190 

163 
163 
163 
163 
163 

163 
174 
639 
537 
350 

325 
283 
242 
202 
267 

264 
209 
176 
186 
134 

131 
177 
236 
192 
261 

383 
315 
226 
262 
299 
217 

140 
128 
116 
116 
153 

128 
161 
105 
105 
"6 

76 
95 
76 
85 
85 

85 
76 
95 
53 

85 
85 
76 
85 
727 

593 
393 
258 
368 
448 
626 

764 
692 
.M2 
448 
420 

368 
320 
256 
256 
256 

218 
153 
140 
168 
200 

276 
236 
153 
183 
183 

105 
236 
320 
256 
116 

95 
76 
168 

1,700 
2,610 
2,1.30 
1,820 
1,530 

1,320 

1,040 

837 

720 

607 

S25 
438 
418 
368 
337 

505 
647 
698 
596 
513 

414 
358 
369 
353 
382 

524 
898 
1,480 
1,740 
1,360 
1,060 

986 
1,220 
1,350 
1,120 

929 

837 

766 

862 

1,360 

1,430 

1,160 
986 
877 
768 
692 

766 
836 
797 
745 
764 

896 
863 
763 
671 
595 

636 
1,040 
970 
914 
884 

818 
668 
566 
565 
671 

1,030 

1,000 

838 

768 

684 

653 
641 
925 
1,010 
856 

710 
610 
614 
499 
397 

353 

356 
293 
224 
288 

274 
236 
260 
249 
156 
128 

174 
188 
149 
144 
129 

161 
100 
158 
176 
123 

122 
90 
76 
53 

113 

118 
110 
114 

85 
77 

42 
107 
115 
115 
121 

04 
S6 
44 

129 
118 

115 
121 
93 
55 
43 

122 
197 
147 
149 
127 

166 
160 
176 
127 
124 

91 
68 
34 
23 
63 

82 
122 

99 
101 

42 

28 
106 

91 

90 
101 

46 

26 
16 
40 
55 
58 

59 
59 
60 
60 
60 

60 
60 
60 
60 
68 

37 
70 
64 
69 
64 

106 
136 
109 
120 
126 

119 
76 
27 
28 
61 

III 

92 

3 

8fi 

8 

3« 

4 

37 

S 

53 

g 

28 

7 

38 

8 

74 

S  

60 

10 

72 

11 

40 

12 

18 

13 

15 

14 

52 

18 

58 

16 

63 

17 

19 

18 

17 

M 

10 

30 

14 

21 

60 

22 

53 

23 

56 

34 

18 

35 

20 

36 

28 

27 

8  1 

28 

50 

29 

33 

30 

37 

31 

1 

1 
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r  at  Gibh$  Orotting,  Jfau.,/or  tht  yean  ending 
9  IS — Continued . 


>. 

Var. 

Apr. 

»Uy. 

Junt. 

JnJy. 

Aog. 

8.pt. 

90 

ooe 

138 

196 

141 

108 

187 

160 

18 

511 

131 

198 

148 

137 

364 

ISO 

M 

«34 

72 

239 

118 

804 

360 

160 

58 

343 

108 

336 

88 

338 

633 

60 

23 

308 

149 

300 

24 

339 

1,360 

SO 

00 

383 

188 

217 

17 

338 

1,370 

140 

20 

341 

232 

176 

66 

233 

1,340 

136 

38 

381 

235 

191 

60 

179 

975 

130 

3S 

284 

252 

219 

76 

555 

750 

119 

48 

336 

373 

336 

90 

714 

671 

106 

68 

337 

363 

323 

89 

443 

480 

26 

40 

230 

637 

192 

21 

398 

378 

21 

174 

157 

698 

165 

11 

358 

377 

78 

143 

134 

4«6 

165 

68 

273 

386 

78 

393 

209 

379 

110 

63 

360 

306 

79 

240 

238 

324 

lOB 

72 

300 

«3 

80 

BM 

i«e 

290 

207 

68 

118 

314 

81 

(WO 

1«9 

313 

121 

«3 

lU 

267 

24 

629 

1S3 

333 

UO 

31 

149 

317 

19 

420 

99 

3e» 

115 

16 

340 

310 

81 

343 

9S 

3S3 

103 

67 

301 

148 

114 

3«8 

178 

189 

82 

70 

338 

129 

190 

343 

193 

304 

133 

68 

343 

212 

183 

420 

1S3 

163 

191 

70 

176 

308 

133 

800 

14S 

133 

193 

73 

116 

348 

76 

330 

138 

186 

Ul 

61 

140 

182 

20 

180 

89 

304 

127 

30 

163 

177 

105 

788 

118 

182 

121 

66 

144 

114 

96 

194 

173 

29 

80 

171 

139 

100 

.... 

196 

160 

60 

n 

343 

207 

93 



136 

53 

148 

182 

/ 


iflned  ratine  eurv*  by  STfragbic  the  dbcharm  for  (hart 
[ods  Tarks  Iram  1  to  6  hours.  Dbcharge  relation  Bllected 
>ec.  16, 1914,  to  Jan.  18. 1915,  and  Feb.  f-^  1916;  estimates 
Hants,  and  climatic  dm. 


I;  1 
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STTEPACE  WATEES  OF   MASSACHUSETTS. 


Monthly  ditdiarge  of  Ware  River  at  Oibbs  Crossing,  Mass.,  for  tlte  years  ending  Sept.  SC 

1911-1915. 

[Drainage  area,  301  square  mflw.] 


Month. 


Discharge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Hun-ofl 
(depth  in 
inches  on 
drainage 
area). 


1912. 

August  20-31 

September 

1913-13. 

October 

November 

December 

January 

February 

March 

Anrfl 

May « 

June 

July 

August 

September 

The  year 

1913-14. 

October 

November 

December 

January 

February 

March 

Apra 

May 

June 

July 

August 

September .' 

The  year 

1914-15. 

October 

November 

December 

January 

February 

March 

April 

Miy—. /. 

Jtine 

July 

August 

September 

The  year 


139 
80 


109 
im 
817 
690 
310 
2,370 
1,520 
705 
326 
138 
130 
136 


2,370 


749 

348 

539 

727 

764 

2,610 

1,430 

1,030 

188 

197 

136 

92 


2,610 


82 

85 

174 

2,370 

2,230 

6C9 

598 

239 

148 

714 

1,370 

190 


2,370 


26 
15 


42 


0.343 
.209 


15 

19 

23 

238 

90 

207 

320 

133 

25 

15 

17 

17 


104 

168 

367 

193 

792 

780 

307 

147 
66.4 
60.3 
74.9 


.239 
.517 
.836 
1.83 
.960 
3.94 
3.88 
1.53 
.731 
.330 
.300 
.373 


259 


15 

81 
131 

53 

76 
337 
595 
128 

42 

23 

16 
8.1 


166 

192 

244 

185 

271 

913 

916 

559 

113 

100 
67.9 
41.8 


8.1 


315 


6.0 
6.6 

20 

25 
123 

89 

72 

29 

11 
108 
114 

19 


30.0 
34.3 
60.7 

413 

625 

226 

240 

156 
65.0 

244 

416 
96.1 


6.0 


207 


1.29 


.955 
1.21 
.920 
1.35 
4.54 
4.S« 
2.78 
.562 
.498 
.338 
.208 


1.57 


.149 
.171 
.302 
2.05 
2.61 
1.12 
1.19 
.776 
.323 
1.21 
2.07 
.478 


1.03 


0.1S 
.23 


.28 

.58 

.96 

2.11 

l.OO 

4.54 

4.33 

1.76 

.82 

.38 

.35 

.42 


17.53 


.95 

1.07 

1.40 

1.06 

1.41 

6.23 

5.09 

3.20 

.63 

.67 

.39 

.23 


21.23 


.17 

.19 

.35 

2.36 

2.72 

1.29 

1.33 

.89 

.36 

1.40 

2.39 

.53 


A. 

A. 
B. 
C. 
C. 
A. 
A. 
A. 
A. 
A. 
B. 
A. 


13.  tS 
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'1o5gS5s2^'^'  ^'^•'  <^-^'^y-» 


Days  of  deficiency  In 

aucbarge 

Bia-13 

1913-14 

1S14-16 

0 

10 

26 

83 

as 

63 

70 

64 

91 

106 

87 

131 

136 

116 

161 

1<2 

161 

175 

ISl 

173 

300 

213 

1«6 

221 

230 

216 

347 

306 

266 

302 

307 

378 

32S 

317 

384 

836 

S41 

317 

848 

849 

343 

864 

3M 

3«3 

863 

365 

366 

366 

r^'^T^^v,'"?^  '^  ""'  "^y  •*  developed  at  dlOennt 
1  on  wMcB  the  discharge  and  corn»pondIn«  honenower 
he  oolumns  for  discharge  and  horsepbi»Brin^5SuS 
eaes,  the  principal  onee  being  the  w^  loo,  whlSi  nS* 
1  may  be  as  large  as  6  per  cent.  ' 

NEAR  TEMPLETON,  MASS. 

m,  3  miles  south  of  the  -village  of  Templeton, 

oaber  31, 1909. 
)n  of  spillway  and  tailrace. 
wading. 

im  composed  of  rocks  and  coarse  gravel.    Con- 
stage  recorded:  1.4  feet,  December  2,  1909; 
lum  stage  recorded:  0.35  foot  at  various  times 
er;  dischaige  0.85  second-foot, 
cted  by  ice. 

5  in  reservoir  above  station. 
ly  once  a  day  and  the  amount  of  r^ulation 
ered  only  apfwoximate. 

River  near  Templeton,  Mat*.,  during  1909. 


s- 

Date. 

Made  by- 

Gaga 

Dis- 
charge. 

41.' 

4 

1.8 

Dm.    1 
16 
17 
18 

F.  F.Hensbaw 

W.  Henshaw 

Fat 
•.M 
•.92 
1.91 
1.14 

'"to 

C9 

4.3 

«.3 

F.  F.Hensbaw 

do 

30 
U.1 

i 


m  probably  Afliot«d  by  Ion. 


t 
I 


]itized  by 
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124  SUEFACE  WATEB8  OF   MASSACHUSETTS. 

DitAarge,  in  tteond-feet,  o/Bumahvrt  River  near  TempUton,  Mast.,  for  1909. 


Day. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

D«L 

* 
1 

13.0 
11.9 
11.9 

las 

9.8 

9.8 

8.7 
7.8 
7.8 
7.2 

7.8 
7.8 
4.8 
6.8 

«.o 

S.2 
4.6 
6.0 
6.2 
6.2 

4.9 
4.5 
3.8 
3.8 
Z9 

3.2 
3.2 
2.7 
2.2 
2.2 

2.2 
L8 
1.1 
I.l 
LI 

1.8 
Z2 
1.8 
1.8 
1.1 

.86 
.86 
.86 
.86 
.85 

.85 
2.7 
2.7 
2.2 
1.8 

1.8 
1.4 
1.1 

.85 
.85 

.85 
.85 

1.1 

Z2 

1.1 

1.1 

1.1 
1.1 
LI 

3.8 
2.7 

L8 
L4 
LI 
LI 
LI 

LI 

.85 
.85 

LI 

LI 

LI 
LI 
LI 
LI 

.85 

.85 
.85 
.85 
LO 
.86 

.86 
LO 
.86 
.86 
.85 
.85 

ass 

.85 
.85 
.85 
.85 

.85 
LI 

.85 
.86 
.86 

.86 
.85 
.85 
.85 
.85 

L2 
.85 
.86 
.86 
.86 

.86 
L7 
.86 
.85 
.86 

LI 
2.2 
3.8 
7.8 
1L9 

7.8 
6.8 
6.0 
6.2 
4.6 

3.8 
3.2 
2.7 
Z2 
2.2 

3.8 
3.2 
2.7 
2.7 
Z2 

2.2 
2.2 
L8 
Z2 
2.2 

2L2 
2.7 
3.2 
3.8 
3.8 

3.2 
3.2 
3.2 
3.2 
2.7 
L8 

2.2 
Z2 
2.7 
Z7 
2.7 

Z7 
Z7 
Z2 
L8 
L4 

L8 
L8 
L8 
L8 
L8 

L8 
Z2 

Z2 
2L7 
2.7 

2.7 
2.2 
Z7 
2L7 
3.8 

3.2 

3.8 
4.6 
ft.8 
6.8 

0.S 

3                                                 

17.  S 

3 

4.6 

4 

4.6 

5 

4.5 

6 

3.8 

7                                                

3.8 

8 

4.5 

9 

4.5 

10 

4.5 

11 

4.5 

12                                         

3.8 

13 

2.7 

14    .  .                          

3.8 

15 

5.3 

1« 

6.8 

7.8 

18 

ILS 

3.8 

20 

4.5 

21 

3.8 

3.8 

23 

2.7 

24 

2,3 

2S 

3l3 

2S 

8.7 
11.9 
14.2 

4.S 
15.4 
14.2 

ZO 

1.8 

28 

L8 

L8 

30 

1.4 

1.4 

Note.— Discharge  based  on  a  rating  curve  which  Is  well  defined  below  discharge  30  aecaai-teet,  aa> 
represents  the  flow  at  time  gage  was  reall.    No  correction  made  for  possible  Ice  effect  during  Deoemba 

Monthly  dieeharge  o/Bumshirt  River  near  Templetan,  Mass.,  during  1909. 
[Drainage  area,  8.4  square  miles.] 


Runoff 

(depth  in 

inches  on 

drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

■Uftj  2IUs>l 

16.4 

13.0 
2.7 
3.8 

1L9 
7.8 
6.8 

17.8 

4.6 
2.2 

.85 
.85 
.85 

L8 

L4 
.86 

1L5 
&45 
L41 
H7 
L65 
3.31 
277 
4.29 

1.37 
.768 
.168 

L39 
.196 
.394 
.330 
.511 

aa 

June 

July 

August 

October 

.3 

.5 

NOTS.— Monthly  records  considered  only  approximate. 

SWIFT  RIVBR  AT  WB8T  WARE,  MASS. 

Location. — Just  below  the  timber  dam  (PI.  VTII,  B)  opposite  the  West  Ware  statio) 

of  the  Boston  &  Albany  Railroad,  about  6  miles  downstream  from  Enfield. 
Drainage  abba. — ^186'  square  miles. 
Becordb  available.— July  15,  1910,  to  September  30,  1915. 

'  Rameasuied  since  published  in  previous  reports. 
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istream  side  of  footbridge  about  400  feet  below 
ugust  25,  1912;  Barrett  &  Lawrence  water-stage 
feet  below  dam,  August  25,  1912,  to  September 
Tred  to  gage  datum  by  a  hook  gage  inside  the 
I  for  auxiliary  readings, 
rom  cable  about  50  feet  above  automatic  gage 

fe\  and  alluvial  deposits,  some  aquatic  vegeta- 
itrol  at  ordinary  stages  is  practically  permanent; 
the  dam  at  Bondsville. 

n  stage  recorded:  9.1  feet,  February  26,  1915; 
sd  from  an  extension  of  the  rating  curve,  2,240 
>rded:  1.36  feet,  September  22, 1914;  discharge, 

t  seriously  affected  by  ice. 
i^nfield  6  miles  above  station  affects  distribution 
«,  but  has  only  a  slight  effect  when  the  mean 
ad-feet.  The  diurnal  fluctuation  is  somewhat 
age  above  the  dam  at  West  Ware,  which  has 
1  years.  (See  Water-Supply  Paper  375,  p.  132.) 
led  and  records  of  discharge  as  published  con- 
3  marked  diurnal  fluctuation,  mean  daily  and 
omputed  for  period  prior  to  installation  of  auto- 
fig.  2.) 

iver  at  Wat  Ware,  Mat*.,  during  1910-1916. 


)1»- 
ttgt. 

Date. 

Made  by— 

be^t. 

Die- 
chargs. 

7a  4 

1913. 

Feb.  12 

Uar.  13 

U 

37 

37 

Aug.  11 

1914. 
Jan.     3 

15 

34 
Feb.  11 

37 
Aag.  17 

17 
Dte.    4 

30 

1915. 
Jan.     5 
Feb.    5 
Apr.  14 
14 
Sept.  30 

C.  8.  De  Oolyer 

J.  O.  Mathers 

Feet. 
2.58 
3.66 
3.66 
5.53 
6.63 
1.47 

&40 

•  2.10 

a3.10 

a&9» 

0  2.57 

1.78 

1.80 

1.80 

1.83 

«1.90 

as.  53 

4.W 

4.68 

3.01 

465 

45 

465 

O.W.HartweU 

do 

987 
1,010 
33.8 

131 

C.H.Pierce 

138 

ISO 

176 

do 

82.8 

31.8 

do 

.  61.1 

31X9 

8&3 

do 

30» 

152 

;a3 

135 

do 

..do 

63.0 
65.0 

121 

66.0 

172 
151 
145 
133 

do 

£0.6 
59.0 

(20 
394 

do 

do 

do 

Hardin  Thweatt 

145 
791 
788 
106 

relation  affected  by  Ice. 

r  1 8, 1912,  somewhat  uncertain  on  account  of  defectlv*  hook 
r  to  the  book  gage. 
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126  SUBFACE   WATERS  OF  MASSACHUSETTS. 

Diteharge,  in  seeemd-feet,  ofSruift  River  at  Wat  Ware,  Mat*.,  for  1910-19Ji. 


Inly. 

Aacmt. 

Day. 

A.U. 

P.M. 

A.  If. 

P.M. 

Time. 

Dis- 
cbarge. 

Time. 

Dls- 
cbarge. 

Time. 

Dla- 
cbarge. 

Time. 

Dis- 

UlO. 
1 

7.00 
6.46 
7.0O 
S.45 
.    7.00 

7.00 
11.65 
8.46 
6.45 
6.45 

6.46 
6.30 
7.30 
11.46 
S.46 

6.56 

6.45 
6.35 
7.16 
6.66 

11.45 

7.00 
7.00 
6.35 
6.46 

7.00 
6.46 
11.55 
6.55 
6.36 
6.30 

44 

48 
48 
48 
57 

57 
105 
108 
83 
69 

78 
69 
57 
67 
78 

5« 

60 
60 
61 
67 

44 

67 
60 
69 
60 

48 
46 
42 
43 
43 
41 

8.15 
7.36 
6.15 
6.15 
7.00 

7.30 

101 

a 

lie 

3 

99 

t 

95 

{ 

122 

« 

82 

7 

8 

5.46 
6.46 
6.00 

6.46 
7.30 
7.16 

142 

9 

IS7 

10 

111 

11 

122 

12 

131 

13 

ua 

14 

13 

6.36 
6.16 

96 
82 

6.00 

6.46 
6.36 
6.30 
6.45 
6.00 

131 

U „ 

17 

6.S5 
11.15 
7.00 
7.00 
7.00 

6.45 
7.00 
6.45 

44 
48 

35 

48 
44 

41 
41 
42 

131 

134 

18 

8.16 
7.30 
7.30 

7.45 
6.40 

7.00 
1.15 
6.46 

6.30 
6.45 
6.30 
6.45 
7.10 

88 
96 
83 

80 
80 

48 
43 
105 

90 
74 
71 
60 
61 

133 

1» 

147 

ao 

lOS 

n 

6.40 
7.00 
6.46 
6.45 

6.30 
5.30 

131 

23 

123 

105 

25 

6.30 
6.65 
7.00 
7.00 
7.00 
6.55 
11.45 

38 

42 
42 
44 
42 
41 
44 

109 

90 

27 

67 

2B 

6.15 
7.00 
7.10 

laa 

30 

116 

81 

105 

Septembw. 

Ootobw. 

6.35 
7.00 
6.45 

41 
38 

35 

6.00 
6.16 
6.15 
13.15 
5.30 
6.00 
6.00 
6.46 
6.00 
5.65 

1.30 
7.00 
8.10 
6.00 
6.30 

6.10 
6.30 
1.30 
6.00 
6.30 

5.30 
6.00 
6.10 
6.00 
13.10 

6.15 
6.05 
6.00 
6.00 
6.16 

95 
105 
67 
46 
74 

166 
137 
143 
159 
134 

86 
137 
137 
160 
126 

131 
SO 
46 
184 
116 

100 
116 

s 

88 

138 
S3 
60 
92 
80 

7.00 

42 

6.00 
13.00 
6.00 
5.30 
6.00 

5.30 
5.30 
5.30 
1.30 
6.00 

6.30 
6.56 
5.30 
6.30 
5.30 

74 

2 

SO 

7.30 
7.00 
7.30 

7.30 
7.30 
7.15 

42 

38 
41 

44 
44 

so 

4    

103 

7.00 

7.00 
7.00 
6.46 
7.00 
7.00 

54 

74 
71 
61 
78 
78 

80 

8...;. 

82 

7 

83 

8 

30 

10 

7.30 

7.80 

7.30 
7.30 
7.16 
7.16 

11.00 
7.30 
7.15 
7.16 

7.30 

7.15 
7.15 

67 

59 
35 
36 
36 
35 

38 

36 
36 

86 

36 

36 
85 

11 

108 

7.00 
6.45 
6.60 
7.00 

7.00 
7.00 

03 
69 
67 
64 

50 
46 

74 
105 

13 

103 

16 

S4 

17 

5.50 
6.45 
t.45 

6.80 

6.80 
6.80 
1.15 
8.30 
6.80 

S.40 
S.S0 
5.00 
8.00 
U.80 
5.00 

108 

18 

105 

7.00 
7.00 

7.00 
7.00 
7.00 
7.00 

46 

50 

41 
41 
38 
38 

98 

JO 

105 

21 

105 

101 
3S 

23 

7.16 
7.16 

7.0O 
7.15 
7.15 
7.16 

86 
44 

48 
42 
42 
88 

105 

23 

106 

7.15 
7.15 
7.16 
7.00 
7.16 

43 

46 
18 
48 
42 

lU 
SB 

27 

28 

86 
74 

S:;v:;:::::::::::::::::::::::::::::: 

30 

3S 

74 

7.30 
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RIVEB  BASIir.  127 

i(  We*t  Ware,  Matt ,  far  1910-1911— Caa\A. 


owmbar. 

Dtoamber. 

P.M. 

A.  If. 

P.M. 

is- 
irge. 

Ttaia. 

Dto- 
cbarge. 

Ttme. 

Dis- 
cbarge. 

Time. 

Dis- 
charge. 

43 
43 

S3 
48 

6.00 
5.30 
5.00 
6.30 
6.30 

1.30 
6.00 

5.00 
5.00 
5.00 

6.00 
6.00 

74 
80 
133 
150 
131 

113 
U8 

168 
ISO 
ISO 

154 
ISO 

7.30 
7.80 
7.30 
11.30 
7.45 

7.45 
7.45 
7.45 
7.46 
7.45 

SO 
61 
SB 
64 
6B 

<e 
<e 

54 
SO 
54 

4.30 
4.30 
4.30 

ISO 
126 
103 

80 

iao' 

133 
105 
113 

105 

4.80 

4.30 
4.30 
4.30 
4.30 
4.30 

1.15 
4.30 
4.30 
4.30 
4.30 

6.00 
6.00 
1.30 
6.00 
4.30 

4.30 
5.00 
5.00 
5.00 

143 
116 
116 
123 
133 
133 

48 

lOS 
106 

7.46 
7.46 
7.45 
7.45 

7.46 
7.46 

64 
64 
46 
44 

SO 

57 

105 
132 

03 

«1 

SB 
50 
SO 

6.00 
6.00 

5.00 
5.00 
5.00 
5.00 
1.30 

5.00 
4.45 
4.00 
4.30 
4.30 

4.30 

iii 

105 

ISO 
116 
126 
S3 
B3 

131 
116 
108 
53 
66 

87 

92 
96 

92 
74 
44 

S3 

«7 
SB 
86 
52 
87 

7.45 
7.45 

7.45 
7.45 
7.45 
7.45 
11.30 

7.46 
7.46 
7.45 
7.45 
7.45 
7.30 

SO 
46 

46 
SO 
SO 
71 
ISO 

154 
206 
206 

187 
IBS 
173 

136 
98 

108 
102 
102 
303 

SO 
52 

4.45 

4.30 
4.30 
4.30 
4.30 
4.30 

172 
313 

59 
SB 
SB 

4.00 
4.30 
4.30 

137 
134 
ISO 

198 
187 
187 
187 



January. 

February. 

178 

7.45 
7.45 
7.45 
7.45 

230 
230 
154 
123 

5.00 
5.00 
5.00 
6.00 
1.30 

5.00 
5.00 
5.00 
6.00 
6.00 

6.00 
1.30 
6.00 
6.00 
6.00 

600 
5.00 
5.00 
1.30 
5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

308 

178 

va 

344 
427 

4.30 
4.30 
4.30 
4.30 

4.30 
4.30 

277 
873 
S73 

336 
358 

143 
ISO 
168 
168 

420 
277 
308 

7.45 
7.45 
7.45 
7.45 
7.45 

7.45 

137 
137 
134 
126 
116 

133 

•    164 
154 
159 

308 

173 

173 
178 
173 

Its 

154 

gs 

159 
134 
105 
80 

W 
105 

te 
n 

M 

tt 

5S 
\        181 
)        230 
S        34S 
S        IK 

4.30 
4.30 

4.30 
4.30 
4.30 
4.30 

IBS 
206 
IBS 
ITS 
178 
134 

183 
168 

168 
116 

7.45          116 
7.45           92 
7.45           as 

168 
168 
ISO 

4.30 
5.00 
5.00 
5.00 
5.00 

5.00 

159 
168 
173 
ISO 
123 

as 

7.45 
7.45 
7.46 

95 
Bg 
82 

168 
168 
137 
105 

7.45 

7.45 
7.45 
7.45 
7.45 
7.45 

11.45 

7.30 
7.30 

95 

92 
150 
86 
80 
102 

105 
122 
208 

108 

143 
136 

5.00 
5.00 
5.00 

5.00 
5.0O 
5.0O 

142 
123 
143 

123 
134 
31B 

134 
80 
102 

4.30 
4.30 

326 
IBS 

5.00 
5.00 

330 
230 

I 
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128  SUBFAOB  WATEBS  OF   BCASSAOHUSEITS. 

Disdiarge,  in  tecond-feet,  of  Svrift  River  at  Wat  Ware,  Ma*».,/ar  1910-19je—OaD.td. 


Uanb. 

AprO. 

Day. 

A.  If. 

F.lf. 

A.M. 

P.M. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Mil. 
I 

7.30 
7.30 
7.30 
7.30 
11.45 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 

187 
191 
168 
ISO 
137 

105 
80 
80 
80 
86 

113 

4.30 
4.30 
4.30 
4.30 

187 
191 
168 
168 

7.30 
11.45 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 

1,040 
682 
509 
420 
344 

358 
628 
915 

6.00 

877 

2 

3 

6.00 

6.00 
5.00 

5.00 
5.00 
5.00 
1.15 
6.00 

5.00 
6.00 
6.00 
6.00 
6.00 

M5 

6.00 
6.0O 
6.0O 
5.30 

6.00 
6.00 
L30 
5.00 
5.00 

6.00 
6.00 
6.00 
6.00 

445 

4 

358 

S 

33S 

g 



4.30 
5.00 
5.00 
5.00 
5.00 

5.00 
1.30 
5.00 
5.00 

R  (M 

116 
168 
ISO 
154 
116 

164 

134 
191 
187 
628 

733 
587 
388 

538 

7 

777 

g 

808 

B 

78S 

10 

7.30 

7.30 
7.30 
7.30 
7.00 
7.30 

640 

607 
528 
490 
420 
490 

607 

11 

S87 

12 

497 

13 

7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
11.45 
7.00 

7.30 
7.30 
7.30 
7.30 
7.30 

11.15 
7.30 
7.30 
7.30 
7.30 
7.30 

108 
122 
420 

454 

14 

420 

15 .. 

528 

18 

082       K  on 

547 

17 

538 
400 
507 
358 

377 
303 
3S8 

344 
32S 

303 

390 

«38 

1,3S0 

1,260 

1,380 

5.  CO 
6.00 

7.30 
7.30 
7.30 
7.30 

7.30 
7.30 

509 
509 
394 
388 

344 
358 

609 

18 

454 

19 

373 

30 

5.00 

5.00 
5.00 

5.00 
6.00 
5.00 

388 

335 
317 
364 
358 
336 

373 

21 

330 

22 

344 

28 

835 

7.00 
7.30 

7.30 
7.30 
7.30 
7.30 
11.30 

303 
316 

282 
303 
277 
277 
277 

3IS 

2S 

31S 

2t 

390 

27 

5.00 
6.00 
5.  GO 
6.00 
5.00 

430 
1,350 
1,240 
1,270 
1,290 

sm 

28 

382 

21 

366 

30 

31 

May. 

Jane. 

1 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
11.00 
7.30 
7.00 
7.30 

7.30 
7.30 
7.00 
11.00 
7.30 

7.00 
7.00 
7.00 
7.00 
7.00 

ILOO 
7.00 
7.30 
7.30 
7.00 

7.00 
7.00 

353 
377 
290 
377 
365 

230 
335 
308 
31B 
21B 

IBl 

308 
187 
191 
164 

168 
150 
150 
150 
198 

365 
253 
253 
219 
306 

308 
198 

6.00 
6.00 
5.00 
6.00 
6.00 

&00 

265 
283 
»0 
365 
365 

330 

7.00 
7.00 
7.00 
ILOO 
7.00 

7.00 
7.00 
7.00 
7.00 
7.30 

11.00 
7.00 
7.30 
7.00 
7.00 

7.00 
7.00 
11.45 

7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
ILOO 

7.00 
7.00 
7.00 
7.00 
7.00 

187 
126 
126 
150 
134 

ISO 
112 
105 
93 
136 

160 
150 
93 
106 
105 

113 
116 
122 
108 
83 

83 
74 
74 
74 
74 

60 
69 
S9 
64 
64 

6.00 
6.00 
6.0O 

108 

134 

8 

123 

S 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

177 

S 

187 

7...«. 

187 

8 

6.0O 
6.00 
6.00 

6.00 
6.00 
6.00 

308 
230 
312 

198 
208 
187 

106 

106 

113 

11 

6.00 
6.0O 
6.00 
6.00 

6.00 
6.00 

188 

13 

108 

191 

15 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

168 

168 

168 
160 
172 
243 

191 

168 

17 

ISO 

18 

U 

6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

1S4 

20 

168 

21 

134 

6.00 
6.00 
6.00 
6.  DO 

6.0O 
6.00 
1.30 
6.00 
6.00 
6.00 

253 
230 
226 
213 

198 
187 
183 
187 
142 
187 

147 

23 

143 

24 

106 

25 

6.00 
6.00 
&00 
0.00 
6.00 

134 

37 

134 

28. 

123 

7.00 
7.00 
7.00 

160 
134 
U2 

128 

30 

128 
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BIVER   BASIN.  129 

at  Wat  Ware,  Mau.,  for  1910-1911— C<Mtd. 


Joly. 

Angust. 

P.M. 

A.M. 

P.  M 

>is- 
argr. 

Time. 

• 

Pis- 
Charge. 

Time. 

Dis- 
charge. 

Time. 

Dls- 
chnrge. 

61 
61 

&00 

123 

6.30 
7.30 
7.30 
7.30 
7.30 

11.00 
7.30 

7.30 
7.30 
7.30 

7.30 
7.30 
11.00 
7.30 
7.30 

7.30 
7.00 
7.30 
7.30 

74 
68 
61 
54 
SO 

SO 
86 
54 
54 

SO 

SO 

a 

M 
54 
53 

93 
69 
71 
98 

6.30 
6.30 
S.30 
6.00 
6.00 

80 
80 

£6 
SO 
M 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

122 
67 
122 

122 
136 
122 

134 

80 
80 

50 
61 
5S 

6.30 
630 
6.00 
6.30 

630 
6.30 

134 
105 
116 

SO 

M 
54 

50 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

1.30 
6.30 
6.30 
6.30 
6.30 

6.30 
6.30 

60 

80 
80 
80 
74 
60 

48 
6« 
92 
92. 
»5 

93 

n 

105 

92 
92 

SO 
SO 

SO 
SO 
46 

630 
6.30 

6.00 
6.30 
630 
6.00 
1.30 

6.30 
6.00 
6.30 
6.30 
6.30 

6.00 

126 
134 

ISO 

147 
126 
80 
86 

SO 
48 
SO 

7.30 
7.30 
7.00 
7.30 
7.30 

7.30 
11.45 
7.30 
7.30 
7.30 
7.30 

86 
69 
SO 
SO 
59 

SO 
71 
86 
105 
134 
218 

134 
150 
134 

48 
69 

64 
64 

6.30 
6.30 

6.30 
6.30 
6.30 
5.30 

122 
142 

143 
142 

103 
112 

143 
142 

69 

64 
116 
112 

6.30 
600 
6.30 
6.30 

92 
198 

218 

116 

6.30 

92 

365 

Septambcr. 

Octobw. 

277 

6.00 
6.00 

277 
248 

1.30 
6.00 
5.30 
5.30 
5.30 

5.00 
5.00 

116 

263 
230 

7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
1030 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
11.00 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
11.00 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
11.00 
7.30 
7.30 

134 
143 
143 
187 

198 
208 
219 
219 
.     219 

172 
168 
137 
137 
134 

126 

9K 

92 

699 

1,260 

1,110 
1,  l.'iU 
1,240 
1,240 
1,010 

786 
669 
548 
iTA 
388 
358 

• 

168 

Its 

154 

ISO 
116 
105 

6.00 
6.00 

630 
6.30 
6.00 
6.00 

154 

142 

172 
126 
178 
178 

244 
230 

198 
219 

K 
137 

5.00 
5.00 

5.00 
5.00 
5.00 
5.00 

244 

208 

132 
93 
93 

88 
92 

6.00 
6.00 
6.30 
6.00 
6.00 

6.00 

187 
187 
136 
168 
123 

95 

208 
187 
142 
142 

112 

6.00 
5. 00 

.s.no 

5.00 
5.00 

178 

l.*i7 

93 

86 
92 

92 
80 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

116 
137 
168 

142 
122 
134 

230 

822 

1,260 

1,010 

82 
92 
90 

74 
(9 
86 
89 
71 

.1.00 
5.00 
5.00 

5.00 
5.00 
5.00 

1,320 
1,210 
1,010 

733 
607 

548 

6.00 

6.00 
6.00 
8.  CO 
8.00 
6.00 

142 

142 

ISO 
134 
150 
ISO 

KdO 
5.00 

373 
358 

1 

' 

Mil 
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Ditcharge,  in  Mcond-fut,  of  Swift  River  at  Wal  Ware,  M(us.,farl910-191t—C(atXA. 


Hovember. 

December. 

D«y. 

A.1I. 

P.U. 

A.IC. 

P.U. 

Time. 

Dls- 
rbarge. 

• 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

cliari 

19U. 
1 

7.30 
7.30 
7.30 
7.30 
11.00 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 

344 
344 
325 
336 
290 

265 

325 
388 
358 
358 

344 

■5.00 
5.00 
5.00 
6.  CO 

368 
368 
344 
344 

7.30 
7.30 
11.00 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
ILOO 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
11.30 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 

laso 

7.30 

7.30 
7.30 
7.30 
7.30 
7.30 
11.30 

454 
454 

388 
368 
358 

358 
316 
290 
290 
290 

265 
303 
303 
303 
303 

344 
454 

528 
567 
454 

420 
373 
548 
712 
733 

712 
648 
615 
528 
548 
420 

5.00 
5.00 

4 

2 

4 

3 

4 

6.00 
6.00 

5.00 
5.00 
6.00 
6.00 

•  3 

5 

3 

S 

5.00 
5.00 
5.00 
5.00 
5.00 

5.00 
1.30 
5.00 
5.00 
5.00 

5.00. 

5.00 

5.00 

303 
344 

388 
388 
358 

358 
344 
358 
358 
437 

461 

472 
628 

J 

7 

3 

8 

21 

9 

2 

10 

H 

4.00 
4.00 
4.00 

too 

4.00 
4.00 

2* 

12 

31 

13 

7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
11.00 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

11.00 
7.30 
7.30 
7.30 
7.30 

358 
364 
420 

454 

472 
498 
648 
712 

712 
648 
567 
509 
628 

607 
607 
587 
667 
490 

30 

14 

3C 

15 

33 

16 

3: 

17 

18 

4.00 
4.00 
4.00 

4.00 
4.00 
4.00 

54 

19 

5< 

20 

5.00 

5.00 
&00 
5.00 
5.00 
5.00 

712 

712 
682 
548 
667 
628 

4> 

42 

22 

3" 

u 

24 

4.00 

4.00 
4.00 
4.00 
4.  CO 
4.00 

73 

73 

27 

5.00 
5.00 
5.00 
5.00 

607 
587 
667 
490 

6S 

28 

62 

29 

5a 

30 

54 

31 

1912. 

March. 

April. 

1 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 

1,690 
1,430 
1,600 
1,930 
1,620 
1,390 

5.00 
5.00 
5.00 
5.00 
5.00 

5.00 
1.30 
5.00 
5.00 
5.00 

5.00 
5.00 
5.00 

1,57 
1  51 

3 

1  81 

1,81 

5 

6 

1,39 

7 

8 

7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
11.00 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

11.00 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
11.00 
7.30 
7.30 

1,170 
1,330 
1,220 

1,020 

924 
986 
699 
656 

699 
786 
813 
924 
877 

786 
•  724 
724 
699 
607 

575 
496 
447 
427 
461 

1.33 
1,31 

1  la 

10 

11 

1,01 
S3 

12 

14 

IS 

5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

16 

69) 

17 

5.00 
6.00 
5.00 

5.00 
5.00 
6.00 

2,390 
1,690 
i;390 
1,170 
953 
742 

83 

19 

7.30 
7.30 

7.30 
7.30 
7.30 

11.00 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 

11.00 

1,880 
1,510 

1,270 
972 
813 
656 
607 

498 
498 
498 
628 
1,390 
2,000 

97* 

87" 

21 

6.00 

5.00 
5.00 
5.00 
5.00 
5.00 

€H 

23 

65^ 

25 

5.00 

5.00 
5.00 
5.00 
6.00 
5.00 

536 

536 

536 

675 

1,200 

1,750 

26 

572 

27 

28 

5.00 
5.00 

42! 
461 

30 , 
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at  Weat  Ware,  Jfau.,  for  1910-1911— Coald. 


May. 

June. 

P.U. 

A.H. 

P.U. 

is- 
rge. 

Time. 

Db- 
cbarge. 

Time. 

Dte- 
charge. 

Time. 

Dis- 
charge. 

498 
481 

s.oo 

8.00 
8.00 
6.00 

472 
461 
461 
3»4 

6.00 
11.00 
600 
600 
6.00 

6.00 
6.00 
6.00 
11.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

11.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
11.00 

483 

498 
461 
382 
352 

298 
298 
268 
226 
212 

212 
191 
172 
1C8 
164 

154 
147 
102 
102 
108 

46 
116 
IIA 

6.00 

498 

481 
414 
330 

600 
6.00 
6.00 

6.00 
600 
6.00 

427 
364 
325 

336 
3M 
427 

481 

6.00 
6.00 
6.00 
6.  CO 
8.00 

6.00 

336 
394 
447 
675 
675 

575 

308 
298 
248 

807 

S7S 
S59 

600  I          212 

6.00            191 
600  1          191 

SS9 
&38 
538 

575 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

536 
536 
536 

607 
786 
972 

6  0O  1           172 
6.00              168 
6.U0             164 

1 

742 

,070 

877 

6.00 
6.00 
6.00 
600 

6.00 
6.00 

154 
164 
154 

786 

640 
666 
51)9 

6.00 

6.00 
6.00 
6.00 
6  00 
6.00 

699 

640 
599 
575 
640 
575 

78 

32 
112 

648 
609 

483 

6.00          108 
6.00            90 

600  1          78 
6.00            75 
6.00  ;         71 
6.00  '         69 
11.00           61 

6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

102 
82 

78 

427 
394 
352 
336 

6.00 
600 
6  00 
6.00 
6.00 

427 
364 
344 
364 
461 

137 
131 
90 

437 

July. 

August. 

71 
67 
67 
62 

6.00          126 
6.00  1        122 
6.00          116 
600          lOH 

6.00 
6.00 
600 
11.00 
6.00 

6.00 
6.00 
6  00 
6.00 
6.00 

11.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 

36 
38 
41 
36 
52 

41 
41 

38 
36 
.36 

41 
44 
44 
36 

36 

34 

28 

6.00 
6.00 
6.00 

92 
116 
48 

48 

61 
67 

6.00 
6.00 

98 
82 

6.00 

6.00 
600 
6.00 
6.00 
6.00 

52 
108 
102 

62 
52 
48 

46 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

108 
98 
92 

82 
90 
82 

92 
108 
108 

48 
41 
44 

6.66 
6.00 
6.00 
6.00 

6.00 
6.00 
1.30 

6.00 
6  00 

6.00 
6.00 
6  00 
6.00 

122 
108 
92 

48 

61 
46 
41 

6.00 

600 
6.0O 
60O 
600 
600 

137 

98 
108 
122 
82 
71 

71 

71 
71 
41 

44 

41 

71 

7.00 
7.00 

7.00 
6.00 
».00 
6.00 
11.00 

6.00 
7.00 
7.00 
7.00 
7.00 
7.00 

36 

48 

41 

36 
32 
34 
41 

35 
36 
26 
26 
26 
28 

137 
122 

102 

74 
64 

67 
64 

6.66 
600 
600 
600 

600 
600 

122 
98 
92 

137 

137 
108 

122 

108 
80 

52 
46 
71 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

105 
116 
74 

52 
48 
38 

600 
600 
600 

116 
147 
122 

74 
71 
74 

well  defined  rating  curve,  referred  to  the  chain  gage. 

17,  UU 
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SUEPACE   WATEB8  OF   MASSACHUSETTS. 


DaUy  diteharge,  in  tecond-fiet,  of  Siv^t  River  at  Wut  Wenre,  Mau.,  for  the  yeari  endii 

Sept.  SO,  1911-1915. 


Day. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug 

Sep 

1912-13. 
1 

64 
61 
56 
54 
48 

24 
58 
54 

36 

48 

47 
46 
24 
45 
77 

CO 
52 
51 
44 
24 

58 
55 
48 
04 
69 

(•3 
41 
84 
71 
53 
59 

58 
59 
38 
80 
64 

60 
64 
101 
1S4 

188 

153 
149 
131 
130 
135 

140 
145 
140 
131 
112 

106 
97 
84 
82 

105 

IM 
113 
83 
95 
93 

79 
104 
110 
117 
120 

142 

162 
163 
159 
135 

132 
122 
105 
93 

79 

105 
87 
88 
103 
139 

146 
126 
133 
119 
124 

115 
110 
143 
147 

224 
378 

459 
440 
417 
435 
411 

359 
323 
373 
456 
409 

407 
401 
422 
408 
368 

330 
318 
309 
414 

422 

417 
395 
371 
372 
377 

340 
332 
311 

279 

258 
241 

260 

278 
256 
268 
237 

239 
239 
214 
183 
165 

176 
160 
184 
162 
153 

142 
138 
119 
131 
143 

150 
190 
284 
309 
315 

273 
239 
358 

477 
SOS 
4M 
435 
379 

321 
300 
301 
271 
295 

384 
440 
453 
516 
656 

863 
888 
765 
634 
554 

579 
634 
626 
591 
599 

700 
1,030 
1,660 
1,830 
1,470 
1,150 

990 
913 
799 
698 
651 

642 
607 
572 
529 
487 

508 
800 
,040 
,090 
,010 

875 
756 
643 
572 
520 

475 
454 
425 
398 
394 

361 
323 
335 
399 
396 

380 
357 
330 
305 
269 

267 
295 
252 
232 
218 

207 
181 
186 
185 
181 

199 
199 
172 
ICO 
161 

159 
173 
250 
645 

5SS 

580 
496 
416 
502 
455 
445 

512 
406 
342 
291 
263 

228 
197 
182 
158 
155 

152 
149 
137 
126 
104 

122 
107 
104 
97 
107 

102 
83 
105 
103 
104 

97 
95 
80 
65 
97 

86 

t» 

2 

84    46 
81     40 

3 

4  

67 

35 
50 

GO 
80 
74 

66 
60 

59 
50 
43 
CO 
62 

52 
55 
57 
47 
35 

55 
59 
55 
58 
57 

56 
50 
56 
54 
53 
51 

45 
43 

44 

45 

49 
40 
31 

43 
43 

40 
38 
38 

3S 
29 
41 
42 
49 

42 
40 
41 
24 
46 

42 
33 
37 
44 
79 
81 

5 

f, 

7 

8 

9 

i5:::::::::::: 

n 

12 

13 

. 

14 

IS 

26 

55 

61 
66 
63 

63 

51 
32 
68 
62 
57 

55 
54 
35 
55 
67 

IG 

17 

, 

18 

. 

19 

20 

21 

22 

( 

23 

24 

( 

2S 

37 

73 
68 
57 
83 
83 
44 

26 

. 

27  ..  . 

28 

29 

4 

30 

I 

31 

Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1913-14. 
1 

45 
55 

60 
55 
45 

95 
95 
85 
76 
82 

82 
28 
47 
63 
64 

58 
51 
41 
23 

82 

119 
114 
111 
112 
193 

328 
431 
436 
365 
285 
218 

176 
ISO 
127 
116 
109 

102 
100 
88 
117 
152 

176 
186 
172 
156 
146 

140 
133 
131 
126 
134 

138 
126 
lf2 
133 
117 

109 
93 
97 
124 
142 

156 
164 
168 
164 
154 

144 

150 
255 
328 
325 

287 
240 
209 
193 
172 

164 
168 
160 
152 
131 

129 
133 
127 
188 
260 

300 
292 
235 
223 
186 
174 

152 
133 
152 
152 
133 

124 
124 
121 
124 
124 

108 
100 
93 
93 
03 

86 
86 
79 
73 
73 

67 
67 
61 
61 
228 

193 
204 
252 
252 
302 
441 

605 
620 
519 
441 
402 

340 
315 
265 
265 
228 

193 
162 
132 
116 
142 

142 
142 
142 
133 
142 

142 
142 
142 
l.W 
152 

152 
152 
152 

385 

893 

1,190 

1,340 

1,280 

1,100 
864 
667 
531 
450 

396 
359 
333 
302 
310 

359 
464 
531 
544 
490 

412 
377 
330 
333 
333 

418 
626 
1,040 
1,490 
1,460 
1,190 

980 
1,010 
1,100 
1,100 

951 

807 

751 

779 

1,040 

1,310 

1,190 

1,010 

864 

751 

681 

695 
723 
723 
751 
723 

779 
864 
779 
695 
612 

626 
807 
835 
807 
751 

695 
639 
558 
518 
558 

723 
807 
779 
695 
639 

572 
558 
695 
807 
807 

723 
612 
544 
490 
450 

.  418 
391 
361 
335 
310 

294 
284 
297 
280 
253 
230 

210 
202 
196 
196 
206 

202 
202 
198 
182 
164 

145 
139 
137 
127 
120 

117 
113 
110 
120 
143 

132 
123 
107 
115 
118 

104 
81 
100 
100 
100 

107 
127 
125 
113 
107 

lis 

125 
125 
125 
121 

113 
145 
147 

149 
143 

143 
182 
154 
137 
104 

89 
85 
81 
79 
77 

76 
80 
80 
80 
80 
80 

45 
45 

40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

45 

68 
64 
67 
78 

112 

158 
184 
188 
166 

145 

125 
109 
104 
104 
94 

s 

2 

S 

3 

7 

4 

« 

5 

10 

6 

7 

7 

6 

8 

s 

9 

8 

10 

8 

11 

8 

12 

41 

13 

3. 

14 

4 

18 

41 

16 

6( 

17 

5 

18 

S' 

19 

5 

20 

41 

21 

4, 

22 

3; 

23 

3- 

24 

3t 

28 

41 

26 

41 

27 

3: 

28 

3 

29 

3j 

to 

3( 

31 

1 

1 
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liver  at  Wat  Waie,  Ma**., /or  the  yeart  ending 
-1915 — Cantmued. 


)b. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

143 

896 

156 

389 

101 

136 

376 

180 

52 

655 

145 

461 

109 

172 

475 

166 

50 

520 

132 

420 

.  109 

280 

640 

154 

3» 

368 

134 

389 

102 

355 

728 

145 

136 

343 

150 

342 

95 

360 

1,610 

141 

158 

S04 

200 

312 

88 

323 

1,800 

130 

141 

292 

239 

282 

74 

335 

1,760 

121 

m 

267 

245 

275 

72 

270 

1.360 

121 

170 

267 

255 

275 

78 

565 

1,020 

121 

so 

255 

262 

270 

76 

925 

796 

lU 

m 

243 

317 

267 

68 

848 

610 

loe 

76 

23« 

665 

228 

66 

672 

490 

103 

4& 

217 

865 

208 

62 

535 

444 

98 

34 

304 

795 

188 

59 

397 

447 

95 

JIO 

184 

655 

172 

56 

320 

417 

too 

MO 

196 

605 

152 

&« 

■zn 

391 

98 

>ss 

187 

404 

149 

71 

215 

347 

113 

ws 

1T7 

368 

164 

74 

194 

307 

94 

«» 

168 

335 

164 

72 

188 

267 

88 

104 

180 

320 

156 

78 

221 

241 

84 

U6 

143 

297 

145 

78 

207 

215 

121 

130 

147 

277 

166 

81 

280- 

213 

150 

125 

166 

260 

174 

86 

272 

241 

139 

I9« 

164 

245 

176 

86 

2f.7 

343 

139 

NO 

162 

234 

184 

77 

272 

260 

136 

200 

174 

221 

172 

81 

248 

234 

130 

WO 

162 

230 

162 

79 

248 

213 

125 

270 

ISO 

230 

147 

72 

2S2 

198 

117 

.  •• 

143 

225 

128 

71 

.168 

188 

loa 

•  •• 

163 

239 

118 

71 

391 

186 

95 

... 

160 

106 

.A 

391 

188 



led  rating  eurre.  DiMbarge  relation  affected  by  Ice  as 
ran.  20,  1915,  and  Jan.  30  to  Feb.  24,  1915.  DbcbarKe 
915,  and  Jan.  30  to  Feb.  24, 1915  based  on  gaKO-height 
a.  DlschargeFeb.  1,19,  and  28,  May  23,24,  &nd  29-31, 
>ct.  8  1913;  Jone  28-30,  and  July  il  to  Aug.  16, 1914, 
in  adjacent  drainage  basins. 

!  Ware,  Ma*s.,for  the  yean  ending  Sept.  30, 
li-1915. 

i,  186  square  mUes.l 


Discharge  in  seoond-feet. 

■ 

(depth  In 

inches  on 

drainage 

area). 

un. 

Uinimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

84 

24 

53.0 

a28S 

a33 

B. 

88 

38 

107 

.575 

.64 

B. 

ITS 

79 

133 

.715 

.82 

A. 

159 

241 

375 

2.02 

133 

A. 

L« 

119 

313 

1.15 

1.20 

A. 

420 

271 

670 

3.60 

4.15 

B. 

MO 

323 

622 

8.34 

S.73 

B. 

>45 

159 

305 

1.64 

1.89 

A. 

112 

65 

162 

.871 

.97 

A. 

86 

35 

58.1 

.312 

.36 

B. 

79 

24 

42.3 

.227 

.26 

B. 

84 

28 

67.7 

.310 

.35 

A. 

S20 

M 

233 

1.25 

17.03 

y.GoO^ 
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SUBPAOG  WATERS  OP  MASSACHTTSBTTS. 


Monthly  discharge  of  Srn/l  Biver  at  Wett  Ware,  Matt.,  for  the  years  ending  Sept.  SO, 

1912-1915— Contmned. 


Discharge  In  second-feet. 

Run-off 
(depth  in 
inches  on 

drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
iguara 
mile. 

Aoca 
racy. 

1913-U. 
October 

436 
186 
338 
441 
620 
1,490 
1,310 
807 
310 
154 
188 
100 

23 

88 

127 

61 

116 

302 

613 

230 

81 

76 

40 

32 

125 

131 

198 

140 

238 

671 

852 

627 

144 

113 
78.0 
53.0 

0,672 
.704 
1.06 
.753 
1.28 
3.61 
4.58 
2.83 
.774 
.602 
.419 
.385 

a77 

.78 

1.22 

.87 

1.33 

4.16 

6.11 

8.20 

.86 

.69 

.48 

.33 

B. 

A 

Deoembflr 

A. 

r. 

February 

c. 

March 

B. 

April 

B 

mSv  :::;: :     :        :::::::;::.: 

B. 

B 

July 

B. 

C 

8^Umb«r 

B. 

Tho  year 

1,490 

33 

272 

1.46 

19.86 

1914-15. 
October 

59 

81 

76 

1.180 

3,200 

805 

865 

461 

109 

925 

1,800 

180 

30 
38 
43 
36 
134 
143 
132 
106 
66 
136 
186 
84 

40.8 
57.0 
58.1 

326 

488 

254 

817 

224 
78.5 

351 

645 

121 

.219 
.306 
.312 
1.75 
2.63 
1.37 
1.70 
L20 
.432 
1.89 
2.93 
.651 

.25 

.34 

.36 

2.02 

2.73 

1.58 

1.90 

1.38 

.47 

X18 

3.38 

.73 

B, 

B. 

December        

C. 

C. 

Febnitfy 

C. 

Harcb 

B. 

ADril 

B. 

M^::;:;::::;:::::::::::::::::::::::::: 

B. 

June 

B. 

July 

B. 

August 

B. 

B^fptemNv .                    ^                .... 

B. 

2,200 

30 

237 

1.27 

17.33 

Daysofd^cieney  in  discharge  of  Swift  River  at  West  Ware,  Mass.,  during  the  yean  endinii 

Sept.  SO,  191S-1915. 


Dis- 
charge 
inseoond- 
teet. 

Theoret- 
ical 
horse- 
power 
per  toot 
ollaU. 

Days  of  deficiency  In  dis- 
charge. 

1912-13 

1913-14 

1914-15 

40 
60 
80 
100 
125 

ISO 
175 
200 
300 
400 

5C0 

750 

1,000 

1,500 

2,500 

4.6 
6.8 
9.1 
11.4 
14.2 

17.0 
19.9 
22.7 
34.1 
45.  S 

56.8 
85.2 

114 

170 

284 

19 
93 
125 
148 
177 

200 
217 
231 
250 
394 

322 
348 
357 
363 
365 

10 
51 
73 
98 
143 

189 
220 
235 
263 

286 

399 
329 
350 
365 

18 

70 

117 

131 

148 

173 
301 
320 
286 
317 

330 
347 
365 

360 
365 

Note.— The  above  table  gives  the  theoretical  horsepower  per  foot  (all  that  may  be  developed  at  diflennt 
rates  of  disdiarge,  and  shows  the  number  of  days  on  which  the  discharge  and  corresponding  hoisapover 
were  reepectively  less  than  the  amounts  given  In  the  columns  for  discharge  and  horsepower.  In  usii^  this 
table,  allowance  should  be  made  for  the  various  losses,  the  principal  ones  being  the  wheel  kss,  wUcb  may 
be  u  large  as  30  per  cent,  and  the  liead  loss,  which  may  be  as  large  as  6  per  cent. 
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r  18, 1903;  October  25, 1904,  to  April  30, 1907. 
k1  by  the  Maasachusetta  State  Board  of  Health 
Vertical  ataff  on  left  bank  near  head^tes  of 
r  25,  1904,  to  April  30,  1907. 
Burement  yna  made  by  wading  below  dam. 
9  crest  of  the  timber  crib  dam;  length,  102.7 

stage  recorded:  52.2  feet,  March  28,  1905; 
Dum  stage  recorded:  60.15  feet,  July  21, 1905: 

affected  by  ice. 

ration  of  mills  above  station.    The  diurnal 
that  it  is  considered  impossible  to  compute 
om  one  gage  reading  a  day. 
neans  of  a  weir  formula;  record  only  fair. 
1  to  October  18,  1903,  furnished  by  Maasa- 


,  was  made  by  F.  E.  Presaey: 
set;  discharge,  173  second-feet. 

boag  Rivtr  at  Wut  Warren,  Mom.,  for  190S. 


■ 

Day. 

July. 

Auf. 

Sept. 

Oct. 

n 

16 

<il«7 

161 
233 
208 

178 
164 

ISl 
12S 
133 
123 
lU 

110 

129 

•  158 

101 

R) 

17 

IM 

78 

18 

303 

(W 

18 

W) 

ao 

«188 

219 
23S 
228 
209 

182 

173 
1«0 
ISO 
14i 
136 
ISO 

•  100 

111 

106 
101 
IX 

113 
116 
U» 
136 
146 
136 

87 

21 

W> 

JJ 

W 

23 

44 

24 

41) 

2S 

40 

2S 

58 

27 

48 

28 

18 

29 

08 

30 

31 

1 

I  than  24  hourly  readings. 

S,  obtained  (ram  antomatic  gage  records  and  famished  by 


t      " 
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Discharge,  in  second-feet,  ofQvahoag  River  at  West  Warren,  Mass.,  for  1904^1907. 


Day. 


I9(M-S. 
1  

2 

3 

4 

s 

t 

7 

g 

9 

10 

11 

la 

13 

14 

16 

18 

17 

18 

19 

JO  

21   

22 

23 

24 

2S 

106 

2S 

141 

27 

161 

28 

161 

29 

141 

30 

a  182 

31 

182 

1906-6. 
1 

a  106 

2 

100 

3 

106 

4 

106 

5 

80 

6 

72 

7 

89 

8 

a89 

t 

89 

10 

89 

11 

89 

12 

89 

13 

89 

14 

89 

15 

a89 

16 

89 

17 

18 

89 
89 

19 

72 

20 

89 

21 

72 

22 

«89 

23 

80 

24 

80 

25 

106 

26 

89 

27 

88 

28 

72 

29 

a89 

30 

89 

31 

80 

Oct. 


Kov. 


182 
161 
141 
141 
183 

•  106 

106 

72 

30 

41 


72 

a30 

30 

41 

55 

89 

106 


106 
106 


72 


72 
155 
30 
30 
30 


>88 
89 


72 
a89 


72 
72 
65 

o72 
72 
72 
72 


D««. 


141 


•  72 
72 


72 
89 

<>55 
55 
41 
30 


30 
20 
a  10 
20 
30 

30 
20 
30 
41 

•  30 

30 


229 
141 
141 


<306 
306 


254 
229 
205 

•  161 

161 
161 
141 
123 
141 

123 

<iI23 

123 

106 
123 

123 
161 
229 

•  254 
254 

254 
229 
229 
205 
182 

•  161 


Jan. 


«123 
123 
205 
123 
123 

161 
254 

•  STl 
605 
539 

507 
446 
416 
387 


332 
306 
306 
254 
254 

254 
«205 
105 
182 
161 

161 
141 
141 
•  141 
141 
141 


106 
106 
89 
106 
123 

106 
a  106 
106 
106 
106 

123 
141 
141 
a  161 
161 

161 
254 

280 
306 
306 

•  332 
358 
358 
416 
358 

332 
306 

•  280 
280 
354 
329 


Feb.  Mar. 


123  ' 
123 
106 
106 

•  123 

123 
123 
141 
141 
161 

141 

•  123 
123 
106 
106 


106 

106 

•  106 

106 

106 
123 
141 
141 
123 

a  123 
133 
106 


205 

182 
161 

•  141 
141 

123 
123 
141 
133 
123 

•  123 
123 
123 
106 
106 

123 
123 

•  141 
141 
161 

183 
607 

476 
35,S 

•  332 

333 
306 
306 


123 
123 

106 
106 

•  106 

106 
123 
141 
183 
380 

380 

•  354 
354 
280 
280 

306 
332 
358 

•  711 

ni 

747 
783 
820 
894 
1,000 

•1,120 
1,160 
1,210 
1,160 
1,120 
1,080 


280 
254 
280 

•  783 
747 

711 
675 
640 
605 
571 

•  478 
476 
446 
416 
358 

387 
476 

•  254 
254 
254 

229 
229 

229 
205 

•  206 

229 
229 
60S 
640 
640 
606 


Apr. 


931 

•  857 
820 
820 
783 

783 
747- 
711 

•  711 
711 

675 
040 
605 
571 
630 

•  539 

639 
539 

507 
476 

446 
416 

•  358 
332 
306 

306 
280 
254 
254 

•  229 


•  605 
606 
606 
571 
671 

639 
539 

•  507 
607 
571 

605 
640 
640 
640 

•  675 

675 
675 
640 
605 
60S 

571 

•  639 
639 
639 
607 

476 
476 
416 

•  416 
358 


MS7. 


329 
212 
195 

178 
161 

161 

•  161 
161 
161 
141 

141 
141 
123 

•  123 
123 

123 
141 
141 
161 

161 

•  161 
161 
141 
141 
141 

123 
123 

•  123 
123 
106 
106 


358 
358 
358 

306 

•  306 
306 
306 
306 
280 


•  254 
354 
354 


305 
305 
182 

•  161 

161 
161 

141 
141 
123 

133 

•  123 

358 
675 
676 
606 


June. 


106 
106 

89 
•  89 

89 


72 
•  80 


72 
72 
•  72 
72 
72 

55 

72 

89 

106 

•  106 

106 
106 
80 
106 
106 


571 
539 

•  444 
446 
44« 

416 

416 
358 
358 

•  306 

306 
380 
280 
254 
364 

254 

•  306 
306 
306 

280 

280 
254 
229 

•  306 
182 

182 
161 
161 
161 
161 


July. 


106 

•  106 

89 

73 

73 

55 
55 

73 

•  72 
72 

55 

73 
89 
72 
55 

•  72 
72 
66 
65 
41 

20 
SO 

•  41 

«t 
30 

41 
41 
30 
41 

•  41 
55 


•  206 
229 

387 
418 
368 

368 
332 

•  306 
306 


254 
254 
229 
205 

•  161 

161 
182 

182 
182 
205 

229 

•  254 
254 
280 
254 

229 
205 
183 

•  161 
161 
182 
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y  River  at  West  Wanm,  Mau.Jw  1904-1907- 
Continued. 


1- 

Not. 

Dec. 

Ju. 

Feb. 

Uv. 

Apr. 

'    Si 

2M 

141 

639 

141 

106 

478 

u 

229 

•  141 

539 

161 

133 

478 

41 

306 

141 

476 

•  161 

•  133 

478 

S5 

■  305 

123 

476 

123 

123 

446 

M 

182 

123 

476 

123 

123 

446 

'    S5 

183 

123 

•  416 

141 

123 

446 

a89 

161 

123 

416 

141 

89 

•  416 

89 

141 

106 

306 

123 

89 

416 

72 

123 

•  133 

254 

106 

89 

416 

141 

123 

123 

254 

•  106 

•  72 

416 

161 

•  106 

141 

254 

106 

73 

446 

161 

23» 

133 

280 

133 

123 

416 

141 

306 

106 

•  306 

133 

306 

446 

.!  "141 

305 

123 

123 

123 

306 

•  446 

141 

183 

123 

123 

106 

358 

675 

123 

205 

•  141 

478 

106 

476 

571 

m 

205 

141 

539 

•  123 

•  476 

478 

106 

«22« 

141 

476 

123 

476 

478 

106 

220 

123 

476 

123 

476 

416 

106 

206 

133 

.416 

141 

416 

416 

<i416 

161 

123 

416 

141 

416 

•  416 

416 

205 

141 

358 

161 

476 

416 

J   387 

205 

•  141 

306 

161 

476 

358 

J    36S 

182 

141 

306 

•  205 

•  476 

333 

332 

•  182 

123 

254 

305 

476 

306 

306 

182 

123 

354 

305 

476 

380 

, 

306 

161 

123 

•  329 

133 

476 

380 

. 

<280 

161 

123 

339 

106 

476 

•  2S4 

, 

380 

161 

123 

161 

416 
416 

254 

. 

,254 

161 

•  123 

141 

254 

•254 

476 

Ml 

•  476 

Oage  reed  about  4  p.  m. 

maan  (or  the  day  but  are  obtained  by  means  o(a  weir  formula 
a.  m.,  except  as  noted  on  Sundays.  The  readings  were  taken 
ration  and  were  not  an  index  to  the  mean  daily  discharge. 

;  AT  WEST  BRDIPIELD,  MASS. 

\y  bridge  just  west  of  the  West  Brimfield  station 
i,  about  3  miles  below  West  Wanen. 
I. 

909,  to  September  30,  1915. 
ertical  staff  on  upstream  side  of  right  abutment  of 
ibsequently,  a  water-stage  recorder  at  the  down- 
ed to  gage  datum  by  a  hook  gage  inside  the  well; 

I  from  the  bridge  or  by  wading, 
owldeia,  gravel,  and  alluvial  deposits;  two  chan- 
tically  permanent. 

im  open-water  stage  recorded:  4.9  feet,  March  1, 
et  Minimum  stage  recorded:  1.4  feet,  September 
>nd-feet. 

affected  by  ice.    (See  PI.  IX,  A,  p.  119.) 
Ills  at  West  Warren  causes  diurnal  fluctuation  in 
this  reason  it  has  not  been  possible  to  compute 
rge  prior  to  the  installation  of  the  automatic  gage. 

ifined;  discharge  record  since  the  installation  of 
Igood. 
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138  SUBFACE  WATERS  OF   MASSACHUSETTS. 

Ditcharge  meaturemenU  of  Quahoag  River  at  Wett  Bnmfield,  Mass.,  during  1909-1915. 


Date. 

Made  by- 

Gage 
height. 

Dis- 
charge. 

Date. 

Hade  by- 

Gage 
height. 

Dl"*- 

charge. 

1909.' 

Aug.  23 

23 

Oct.    12 

D  U  Wood     

Feel. 
2.26 
2.15 
2.28 

0  2.8I 
<>3.02 
4.71 
4.68 
4.17 
4.17 
4.00 
2.85 
3.18 
3.11 
2.30 
1.70 
2.35 
1.97 

2.45 

03.69 
1.63 
1.92 
2.39 

95.0 
117 

316 

3,W 
1,480 
1,470 
1,110 
1,100 

908 

222 

406 

389 

125 
H6.0 

136 
64.6 

191 

97.4 
11.8 
42.3 
142 

Nov.  15 
16 

1913. 
Jan.     9 
Feb.  13 
Mar.  28 
Aug.    9 

1914. 
Jan.     5 

16 

26 
Feb.  12 

28 
Mar.     1 
Apr.     2 
Aug.  18 

19 
Dec.     3 

21 

1915. 
Jan.     4 
6 
Feb.    6 
Mar.    5 
Aug.   14 

C.  S.  De  Golyer 

do 

C.  S.  De  Golyer 

U.  8.  Barnes 

Feet. 
2.40 
2.53 

2.88 

"3.43 

3.73 

1.64 

0  2.51 

0  2.56 

03.95 

0  2.84 

03.20 

03.05 

3.73 

2.25 

1.87 

1.80 

0  2.27 

02. 83 

0  2.06 

3.00 

3.12 

2.55 

See.-fl. 
1.57 

do 

.....do 

177 

1910. 
Feb    17 

D  M  Wood 

S27 
183 

17 
Mar     2 

do 

T.  W.  Norcross 

do 

do 

do 

D  M.  Wood 

0.  W.  Hartwell 

C  II.  Pierce 

M7 
15.  • 

2 
6 
g 

R  S  Dames 

180 

10 

do 

do 

do 

153 

23 
23 

do 

do  

287 
193 

23 

July   11 

16 

do 

R  C  Kice     

Pierce  and  Barnes 

do 

C  11  Pierce 

155 

182 

H  B  Alvord 

839 

16 
Sept.  11 

do 

W.  G  Iloyt 

do 

do 

R  S  Barnes 

95.0 
28.S 

C.  8.  De  Golyer 

CanfieldandMcMUlan. 
0  H  f^anflold 

W.» 

1911. 
Mar.    7 

1912. 

Feb.    9 

Aug.  19 

26 

26 

do 

R.  8.  Barnes 

do 

do 

do 

Hardin  Thweatt 

82.0 

39.4 
31.0 
341 

do 

do     

464 

194 

o  Discharge  relation  affected  by  ice. 
t  Partly  estimated. 

NoTB.— Since  Aug.  2t,  1013,  gage  Iielgbts  refer  to  the  hook  gage. 

• 

Discharge,  in  second-feet,  ofQuaboag  River  at  West  BrimJUld,  Mass.,  for  1909-1911. 


August. 

Day. 

August. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

1909. 
23 

4.00 
5.00 
5.10 

5.30 
8.10 

75 
127 
120 

.    127 
131 

1909. 
28 

8.00 

8.00 
8.00 
8.15 

12 

11 
39 
18 

5.10 

5.45 
5.10 
5.00 

50 

24 

8.00 
8.00 

8.00 
8.00 

11 

11 

11 
11 

29 

25 

51 

30 

127 

26 

31 

89 

27 
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Iverat  Wett  Brimfield,  Matt.,  for  1909-1911— Con. 


06pteiiib6r. 

October. 

.M. 

P.M. 

A.M. 

P.M. 

Dis- 
clmrgr. 

Time 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Dls- 
charge. 

1 
» 

) 
) 

30 
23 
33 
33 
14 

33 
39 
11 
11 
11 

« 
18 
31 
11 

« 

e 
11 
11 

33 
M 

s 
11 

6 
6 
U 

33 

80 

71 

234 

m 

8.10 
5.00 
5.  OS 
6.00 
6.00 

5.20 
4.50 
S.10 
6.10 
6.16 

6.10 

5.00 
5.10 
5.20 
6.00 

6.10 
5.00 
6.10 
5.15 
5.00 

6.30 

6.00 
6.10 
4.55 
6.00 

6.00 
6.00 
5.16 
6.10 
5.00 

71 
8Q 
54 
105 
71 

317 
130 
100 
71 
64 

18 
30 

130 
71 

131 

09 
131 
89 
30 
131 

131 

89 
89 
120 
89 

33 

109 

ise 

252 
156 

8.00 
8.00 
8.00 
8.20 
8.16 

8.10 
8.16 
8.10 
8.25 
8.00 

8.00 
8.30 
8.00 
8.80 
8.00 

8.00 
8.00 
8.20 
8.10 
8.00 

8.00 

7.55 
8.20 
8.00 
8.00 

8.10 

7.45 
8.00 
8.30 
8.00 
8.00 

6 

6 

39 

Ul 

e 

6 
18 
U 
18 
33 

61 
13 

17 
20 

7 

10 
11 
23 
8 
7 

6 
12 
11 
20 
80 

8 
U 
11 

« 
7 
7 

5.00 
6.10 
6.00 
6.00 
4.45 

4.46 
6.00 
6.10 
6.06 
6.00 

6.20 
6.10 
6.00 
4.46 

6.10 

5.00 
6.00 
5.10 
6.10 
6.10 

6.00 
5.00 
6.20 
5.00 
6.10 

4.45 

6.00 
5.10 
6.00 
6.00 
6.00 

109 
22 
71 

138 
71 

165 
131 
109 
30 
156 

156 

18« 
137 
113 
130 

30 
39 
127 
120 
113 

130 

130 
54 

71 
127 

151 
127 
109 
120 
39 
12 

Noyember. 

December. 

) 

) 
3 
3 
I 

9 
D 
5 
5 

0 

0 
i 
0 

n 

7 

n 
« 

7 

11 

7 
S 

u« 

6 
« 

54 

« 

7 

11 

Ui 

18 
7 
7 
6 
S 

< 

18 
7 

e 

2.5 

62 
18 
•      11 
80 
22 

6.30 

6.10 
5.05 
6.00 
6.10 

4.45 
6.00 
6.00 
6.10 
5.05 

5.16 
5.10 
4.40 
6.00 
6.00 

6.00 
6.00 
5.00 
4.50 
4.60 

5.00 

5.00 
5.00 
4.45 
5.00 

5.00 
6.00 
5.00 
6.00 
4.45 

ISO 
120 
137 
UO 
113 

18 

39 
131 
109 
156 

109 
64 
18 
18 

Ul 

109 
64 

89 
80 
67 

18 
89 
89 
80 
71 

89 
89 
IB 
131 
09 

7.66 
7.80 
8.00 
7.80 
8.00 

8.16 

8.00 
8.10 
8.20 
8.30 

8.15 
8.00 
8.00 

11 
33 
11 
8 
11 

64 

11 
8 
14 

18 

V 
27 
89 

4.46 
4.40 
4.45 
6.06 
6.00 

5.00 
5.10 
4.45 
5.00 
4.45 

4.45 

5.00 
5.00 

57 
93 
109 
51 
18 

99 
109 
120 
156 
15« 

64 
71 
15« 

0 

n 

1) 

0 

n 

...  . 

0 

n 

n 

n 

10 

n 

a 

m 

n 

n 

fl 

1 11 
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140  SURFACE   WATERS  OF   MASSACHUSETTS. 

Discharge, in  $eeond-feet,  of  Quaboag  River  at  West  Brimfield,  Mats.  Jot  1909-1911 — Con. 


March. 

April. 

Day. 

A. 

M. 

P.M. 

A. 

M. 

P.M. 

Time. 

Dis- 
cbarge. 

Time. 

Vis- 
chargB. 

Time. 

Dis- 
cbarge. 

Time. 

Dis- 
cbatge. 

1910. 
1                                                     .  ... 

8.15 

1,660 

9.00 
8.30 
8.00 
9.10 
8.30 

8.30 
8.15 
7.25 
8.30 
8.00 

8.50 
9.00 
0.00 
8.15 
8.00 

8.00 
8.00 
8.45 
9.00 
9.00 

6.15 
9.00 
9.00 

871 
348 
252 
313 
380 

380 
380 
179 
252 
131 

245 
335 
353 
335 
283 

245 
156 
291 
272 
430 

245 
326 
335 

6.00 
6.30 
5.00 
5.15 
6.00 

6.00 
6.00 
4.00 
6.00 
5.30 

6.00 
6.00 
6.16 
4.45 
6.00 

6.15 
5.00 
3.40 
6.00 
5.15 

5.30 
5.30 
5.45 
S.OO 
4.45 

6.00 
6.00 
6.10 
6.00 
5.30 

33S 

2 

5.00 
5.15 
5.30 
5.00 

"'s.'oo' 

5.30 
5.00 
5.30 

5.15 
4.45 
4.50 
5.10 
5.15 

5.15 
5.20 
5.10 
5.20 
4.30 

5.00 
5.10 
4.30 
6.00 
5.15 

4.45 
4.30 
5.15 
5.35 
5.00 
6.10 

1,410 
1,340 
1,260 
1,140 

1,040 
1,180 
1,080 

i.oao 

896 

726 
770 
645 
574 
520 

530 
585 
480 
395 
380 

430 

371 
380 
353 
335 

291 
317 
326 
291 
335 
313 

253 

3 

8.15 
9.15 
8.30 

9.20 

8.30 
8.00 
8.30 
9.00 

9.00 
8.00 
8.00 
8.30 
8.10 

8.45 
8.40 
8.45 
8.30 
8.00 

9.15 
9.15 
8.00 
9.00 
8.46 

9.00 

8.00 
8.00 
8.45 
9.00 
9.00 

1,320 
1,260 
1,180 

1,060 
1,200 
1,140 
1,000 
945 

875 
805 
645 
705 
585 

S30 
480 
530 
480 
380 

455 
470 
335 
400 
390 

390 

417 
380 
390 
371 
380 

353 

4 

245 

5 

217 

6                                       

217 

7 

185 

8 

231 

0 

185 

10 ^ 

11 

131 
185 

12 

272 

13 

217 

14 

201 

15 

185 

16                                    

156 

17 

232 

18 

191 

19 

201 

20 

368 

245 

22 

317 

23 ; 

311 

24 

191 

9.00 

8.45 
9.00 
9.00 
9.00 
8.46 

335 

335 
430 
390 
480 
380 

185 

326 

27 

380 

291 

29 

.  185 

30       

217 

31 

1' 

May. 

June. 

1 

9.00 
S.15 
8.45 
8.45 
9.00 

9.  IS 
6.45 
8.30 
9.15 
8.45 

9.00 
8.30 
8.30 
9.00 
8.45 

&45 
8.45 
8.50 

380 
430 
348 
335 
335 

380 
217 
185 
283 
291 

272 
291 
335 
283 
170 

291 
326 
291 

4.00 
5.30 
6.00 
6.45 
6.30 
8.45 
6.00 
6.45 
6.00 
6.00 

6.20 
6.30 
6.17 
6.30 
4.30 

5.00 
5.00 
2.35 
4.45 
7.30 

6.45 
7.55 
4.25 
7.45 
4.36 

4.30 
4.25 
4.00 
4.15 
6.30 
6.06 

272 
217 
231 
217 
245 
228 
185 
185 
252 
201 

207 
217 
201 
156 
185 

185 
211 
89 

179 
156 

170 
201 
162 
201 
162 

162 
170 
156 
162 
89 
136 

8.30 
8.30 
8.45 
&30 
8.15 

8.20 
S.20 
8.00 
7.45 
8.00 

8.20 
8.00 
9.00 
8.40 
8.35 

8.46 
8.00 
&10 

8.00 
8.10 

8.20 
8.30 
8.x 
a  15 
8.15 

8.00 
8.00 
8.10 
7.40 
7. 46 

335 

291 
252 
335 
89 
136 
291 
120 
113 
120 

201 
185 
848 
211 
211 

430 
211 
201 
131 

162 

272 
291 
283 
283 
200 

89 
120 

U 
7 

10 

4.30 

5.10 
5.15 
5.00 
4.15 

4.45 
4.46 
4.45 
4.00 
4.15 

4.00 
4.30 
4.15 
4.30 
4.00 
4.30 
6.00 
4.30 
6.00 
6.30 

6.30 
5.16 
4.30 
4.40 
4.30 
4.00 
6.30 
4.20 
4.16 
4.30 

IM 

163 

3 

131 

14 

S 

108 

S 

162 

1S« 

g 

US 

162 

10 

162 

185 

12 

201 

13 

185 

14 

179 

201 

16 

217 

17 

3n 

127 

19       

144 

9.00 

laso 

9.00 
9.00 
9.15 
9.00 

8.00 
7.45 
7.40 
9.00 
9.15 
8.40 

301 

201 
18S 
245 
264 
262 

166 
136 
131 
162 
99 
89 

144 

21 

131 

179 

23 

ISO 

ISt 

25 

u 

26 

105 

27 

131 

28 

120 

120 

30 

109 
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River  at  Wat  Brimfield,  Ma**., /orl909-191t— Con. 


Jal7. 

■ 

Ancnst. 

A. 

It. 

P.H. 

A. 

u. 

P.H. 

t. 

Dto- 
cbaise. 

Time. 

Dis- 
cbarfT. 

Time. 

Dis- 
cbarge. 

Time. 

DIs- 
cbarge. 

H 

» 

4.30 

113 

&30 

130 

a30 

311 

i 

280 

&30 

14 

9.00 

131 

a40 

185 

5 

54 

4.15 

64 

9.00 

17 

5.30 

113 

IS 

n 

64 

0.16 
9.00 

0 
14 

aso 

5.16 

99 

0 

■■"iM 

»" 

109 

» 

29 

5.30 

89 

S.15 

17 

4.30 

37 

i 

21 

fi.00 

89 

8.00 

33 

4.30 

39 

5 

2> 

4.30 

89 

aoo 

51 

4.40 

137 

» 

22 

4.00 

144 

8.00 

U 

4.50 

ISA 

» 

18 

4.30 

18 

8.00 

11 

6.30 

373 

» 

37 

109 

8.25 

37 

a30 

109 

S 

27 

""s^x 

71 

8.20 

43 

a  45 

109 

n 

ISt 

&40 

15« 

&30 

30 

aoo 

109 

» 

U 

5.30 

150 

8.00 

64 

4.30 

64 

n 

14 

4.30 

22 

9.30 

217 

aoo 

109 

a 

17 

4.00 

14 

8.30 

18 

a3o 

109 

» 

18 

8.00 

39 

8.16 

14 

4.30 

100 

» 

39 

S.20 

109 

a  16 

13 

aoo 

109 

0 

U 

4.40 

105 

&15 

14 

a  10 

109 

to 

14 

4.15 

109 

9.30 

131 

a  10 

14 

i 

14 

4.30 

120 

aoo 

14 

4.00 

18 

s 

17 

4.30 

105 

9.00 

100 

a30 

89 

n 

14 

4.30 

14 

a30 

14 

a  15 

99 

5 

27 

4.00 

33 

a20 

12 

aoo 

89 

n 

SO 

4.30 

120 

a3o 

14 

aso 

64 

» 

18 

5.00 

106 

a  15 

11 

aso 

54 

» 

3 

4.40 

109 

a2o 

11 

aoo 

S 

K) 

17 

4.30 

106 

aoo 

14 

aoo 

4« 

K) 

14 

4.40 

99 

a40 

170 

aoo 

11 

» 

10 

4.30 

27 

a  45 

IS« 

a35 

4« 

» 

54 

MM 

75 

a  15 

11 

aoo 

64 

S«pt«mb«r. 

OctobW. 

SO 

4« 

8.00 

99 

a40 

7.0 

aoo 

a6 

0 

22 

5.30 

64 

aao 

a5 

4.30 

u 

a 

22 

5.30 

22 

9:10 

131 

aoo 

64 

» 

39 

3.00 

64 

a36 

7.0 

a25 

54 

» 

71 

4.00 

71 

aso 

12 

aso 

64 

s 

54 

5.30 

109 

a3o 

11 

a20 

64 

5 

25 

5.30 

131 

a30 

11 

a  40 

64 

» 

14 

it  30 

109 

a30 

11 

aoo 

11 

so 

25 

5.30 

109 

a  45 

11 

4.30 

11 

25 

18 

■5.00 

18 

&30 

11 

4.45 

54 

w 

54 

5.00 

54 

9.00 

20 

aoo 

89 

15 

54 

XSO 

109 

a  45 

7.0 

aso 

109 

90 

0.0 

6.15 

89 

9:00 

as 

aso 

89 

15 

7.0 

5.30 

80 

a40 

7.0 

aso 

80 

10 

8.0 

5.  CO 

89 

a30 

a6 

aoo 

33 

30 

a 

5.30 

99 

aao 

27 

4.00 

37 

» 

11 

6.00 

2.6 

aso 

27 

a  16 

71 

DO 

2.5 

5.00 

2.6 

a20 

14 

aso 

23 

90 

75 

5.10 

89 

aao 

17 

a20 

71 

30 

11 

5.30 

109 

a23 

14 

aoo 

39 

30 

11 

5.30 

109 

aso 

17 

aso 

71 

DO 

11 

5.  CO 

75 

a2s 

14 

aoo 

12 

W 

12 

6.30 

109 

aao 

14 

aoo 

14 

«5 

11 

5.40 

18 

a30 

17 

aso 

71 

30 

27 

5.  CO 

27 

aso 

as 

a46 

03 

30 

27 

6.30 

109 

azs 

as 

a  45 

<3 

40 

18 

5.30 

89 

a25 

7.0 

a  45 

OS 

30 

U 

6.30 

89 

a  46 

11 

4.40 

37 

25 

7.0 

6.40 

80 

9.00 

12 

aoo 

33 

30 

7.0 

6.25 

64 

9.00 

22 

4.40 

22 

a35 

25 

4.40 

27 

... 

l.l 


k 


':   I 
•I 
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142  SUBFACE  WATEBS  OF   MASSACHUSETTS. 

Ditcharge,  m  teeond-feet,  o/Quaboag  River  at  Wett  Brimfitld,  Ma$$.,for  1909-J91t—C<m. 


• 

November. 

December. 

Day. 

A. 

M. 

P. 

U. 

A. 

V. 

r. 

M. 

Time. 

DLs- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
charge. 

Time. 

Dis- 
cliarge. 

1910. 
1                                              

9.10 
8.50 
8.50 
8.30 
8.50 

8.00 
8.40 
8.50 
8.30 
8.30 

a30 
8.40 
8.00 
8.40 
8.30 

8.30 
8.30 
8.30 
8.45 
9.00 

9.15 
8.40 
8.30 
R30 
9.15 

9.00 
8.20 
8.30 
8.20 
8.40 

14 
14 
17 
14 
14 

39 
51 
22 
7.5 
10 

25 
22 
39 
46 
25 
14 
11 
10 
14 
17 

156 

17 

14 

10 
156 

39 
11 
14 
14 
14 

5.00 
5.00 
4.40 
5.00 
4.00 

4.00 
4.60 
4.40 
4.  .30 
5.00 

4.30 
4.00 
4.00 
4.45 
4.40 

4.25 
4.40 
4.35 
4.40 
4.00 

4.20 
4.30 
4.0O 
4.10 
4.30 

4.10 
4.15 
4.20 
4.25 
4.25 

51 
54 

71 
71 
39 
46 
109 
120 
127 
120 

120 
37 
39 
109 
120 

109 
109 
105 

IJ 

89 

89 

62 

99 

89 

14 

11 

71, 

75 

75 

8.30 
8.20 
a  30 
aoo 
a  40 

&30 

a  40 
a  30 
a  45 
a30 

8  20 

a30 

14 

12 
U 
22 
27 

17 
14 
18 
17 
14 

17 
22 

3.00 
4.30 
5.00 
4.20 
4.30 

3.30 
4.30 
4.40 
4.00 
4.00 

4.30 
3.30 

61 

3 

54 

3                                         

22 

4     

22 

S::::::::::;:?::::::::::::: 

39 

s 

89 

7      

54 

8 

46 

9          

10                                     

14 

U       

18 

12 

71 

13 

14 

15 

16 

17 

18 

19         

ao 

21 

22 

24 

28 

28 

, 

30 

March. 

AprU. 

I 

9.00 

a4s 

9.00 
9.00 
9.00 

a  40 

9.00 
9.10 
9.00 

a  45 
aoo 

9.00 

a  45 

9.00 

g.oo 
a  45 

9.00 

aso 
a  45 

9.00 

9.00 
8  30 
9.30 
9.00 
9.10 
9.00 

a  30 
a40 

9.00 

aoo 

480 
272 
430 
530 
597 
574 
685 

5*'; 

272 
390 

366 
430 
480 
480 
480 

33.5 
380 
380 
358 
480 

585 
470 
291 
480 
480 
390 
234 
234 
234 
234 

5.00 
4.00 
4.40 
4.50 
5.00 

5.00 
5.10 
4.30 
5.00 
5.00 

5.00 
4.40 
4.30 
5.00 
5.00 

4.45 
5.50 
4.00 
5.35 
5.15 

5.30 
6.00 
4.00 
4.00 
4.50 

5.00 
5.00 
4.50 
5.00 
3.30 

2T2 

2B1 

3 

455 

5 

480 

t 

490 

470 

g 

272 

10 

11 

453 

455 

13 

470 

455 

IS 

335 

16       

344 

335 

IS                

380 

20 

335 

21        

3S0 

291 

23        

313 

380 

25          

335 

26 

335 

28 

217 

30 
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iverat  West Brimfield,Mau., for  1909-1911— Con. 


M«y. 

Jum. 

H. 

P. 

If. 

.*. 

U. 

P. 

H. 

Dis- 
charge. 

Time. 

Dis- 
rtaarge. 

Time. 

DL«- 
cbarge. 

Time. 

Din- 
charge. 

253 

4.50 

334 

9.00 

27 

4.00 

54 

345 

5.00 

324 

8.45 

32 

4.30 

46 

252 

4.45 

217 

8.40 

18 

6.30 

39 

253 

S.00 

234 

9.00 

17 

5.00 

46 

217 

5.30 

1S3 

8.55 

18 

4.00 

75 

»1 

5.00 

156 

8. 45 

27 

J.  00 

109 

ISO 

4.50 

170 

8.40 

V, 

5.00 

105 

170 

5.00 

ISO 

8.45 

27 

5.40 

109 

XI 

5.00 

151 

8.35 

27 

5.00 

105 

211 

6.00 

131 

8.30 

39 

6.00 

131 

217 

«.00 

111 

9.30 

156 

6.30 

54 

211 

5.15 

131 

9.00 

33 

5.0O 

109 

301 

4.50 

89 

9.1.^ 

25 

4..',0 

99 

IWi 

4.00 

100 

9.00 

22 

6.00 

109 

185 

4.40 

99 

8.30 

22 

5.50 

109 

1«5 

4.50 

105 

9.00 

20 

5.00 

99 

US 

4.00 

105 

8.50 

20 

4.00 

1« 

179 

5.00 

100 

8.30 

18 

6.00 

46 

201 

4.40 

109 

9.00 

54 

5.15 

89 

217 

4.00 

37 

8.40 

20 

5.00 

109 

42 

4.5.5 

1V> 

8.,V) 

IS 

4.50 

105 

217 

5.00 

lol 

8.:o 

18 

4.10 

109 

345 

4.40 

144 

9.00 

17 

5.1.> 

99 

217 

4.45 

131 

S-.W 

20 

4.10 

22 

211 

4.50 

131 

9.10 

23 

4.00 

29 

234 

5.00 

136 

8.40 

20 

4.40 

27 

217 

5.00 

a-. 

8.43 

22 

4.10 

109 

8« 

4.50 

10.-) 

9.00 

22 

4. 1.) 

109 

39 

4.30 

80 

9.10 

IS 

4.r. 

lai 

42 

4.00 

89 

9.00 

17 

4.30 

109 

37 

4.40 

80 

1 

Ju 

ly. 

Auf 

"USt. 

18 

12.40 

25 

6.00 

27 

4.40 

27 

5.00 

25 

4.40 

25 

5.10 

27 

5.00 

25 

4.50 

6.0 

3.00 

11 

5.00 

14 

6.00 

11 

6.00 

10 

4.00 

11 

6.00 

8.5 

6.00 

7.5 

4.00 

8.5 

5.00 

10 

5.00 

54 

4.45 

S.S 

6.00 

8.5 

4.50 

6.0 

4.00 

a 

4.40 

17 

6.00 

20 

5.00 

18 

4.45 

18 

5.00 

14 

5.10 

8.5 

4.00 

17 

6.10 

14 

6.00 

99 

27 
109 

27 
105 

103 
109 
22 
6.0 
131 

131 
131 
127 
131 
6.0 

8.5 
33 
27 
27 
33 

33 
11 
14 
33 
39 

51 
46 
54 
11 


9.00 

11 

5.00 

8.45 

14 

5.00 

8.4.'i 

11 

4.50 

Kun 

12 

5.10 

8.45 

11 

5.30 

9.00 

14 

4.00 

0.00 

39 

5.00 

9.00 

11 

4.40 

9.00 

10 

4.00 

8.45 

8.5 

5.00 

8,.'i0 

6.0 

5.10 

9,00 

7.0 

5.00 

9.00 

8.5 

4.00 

9.10 

10 

6.30 

9  00 

6  0 

9.00 

7.0 

6.30 

8.45 

6.0 

5.00 

8.30 

6.0 

4.40 

9.00 

8.5 

4.00 

9.15 

8.5 

4.00 

9.00 

10 

4.00 

9.00 

6.0 

5.00 

8.45 

7.0 

4.50 

8.50 

6.0 

5.00 

8.45 

8.5 

5.15 

9.00 

7.0 

4.00 

9.00 

8.5 

4.10 

8.40 

11 

5.00 

8.40 

.37 

.1.00 

9.00 

39 

4.45 

8.45 

54 

5.00 

51 

46 
46 
54 
14 

18 

99 

99 
109 
109 

105 
6.0 

8.6 


99 
105 
6.0 
10 

54 
62 
54 
51 
54 

10 

10 

54 
109 
109 

99 


r 


I 


i( 


ninitivnd  by  VjOO^ 


f 


144  SURFACE   WATEBS   OP    MASSACHUSETTS. 

Diteharge,  in  teeond-feet,  of  Quaboag  River  at  Wett  Brimfield,  Mass.,  for  1909-191t — Con. 


Day. 


Saptember. 


A.U. 


Time. 


Dis- 
charge. 


P.M. 


Time. 


Dls- 
cliarge. 


October. 


A.  U. 


P.M. 


Time. 


Dis- 
charge. 


Time. 


11. 
12. 
13. 
14.. 
15. 
16., 
17. 
18., 
19. 
20. 

21. 
22. 
23. 
24. 
28. 

26. 
27. 
28. 
39. 
30. 
31. 


1.. 
2.. 
3. 
4.. 
5. 

«., 

7., 
8., 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

18. 
17., 
18., 
19. , 
20., 

21.. 
22., 
23. 
24. 
25. 

26. 
27. 
20. 
29. 
30. 
31., 


1911. 


9.00 
8.35 
9.30 
8.30 
9.00 

8.40 
9.10 
9.00 
9.00 
8.35 

8.  SO 
9.00 
9.00 
9.00 
9.00 

8.43 
8.50 
9.00 
9.10 
9.15 
9.00 
8.40 
8.30 
9.30 
9.10 
8.40 
8.45 
9.00 
9.00 
8.50 


46 
51 
54 
39 
46 

54 
39 
131 
185 
185 

185 
156 
183 
131 
131 

109 
22 
20 
37 

1.M 

29 
27 
33 
37 
39 


4.00 
5.10 
5;  00 
4.50 
5.30 

5.00 
8.00 
5.10 
4.30 
5.40 

6.00 
5.00 
5.10 
5.00 
4.50 

5.10 
4.00 
4.00 
4.30 
4.50 

4.30 

5.00 
5.00 
4.50 
5.30 

5.00 
5.00 
5.10 
5.00 
4.40 


113 

71 
75 
131 
131 

13« 
144 
109 
39 
51 

99 
109 
113 
109 
109 

156 
170 
156 
109 
99 

109 
113 
27 
39 
Ul 

127 
109 
113 
131 
43 


10.00 
9.00 
9.10 
9.00 
9.00 

8.55 
9.00 
9.30 
9.00 
9.10 

8.40 
9.00 
9.30 
9.00 
9.00 

8.  .50 
9.00 
9.10 
8.50 
&45 
9.00 
8.V> 
9.00 
9.00 
8.50 

8.45 
9.00 
9.00 
10.00 
9.00 
9.00 


120 
144 
185 
179 
170 

170 
185 
109 
120 
185 

170 
165 
185 
179 
137 

328 
335 
348 
335 
380 

358 
217 
253 
358 
335 

335 
344 
313 
234 
234 
217 


4.50 
5.00 
S.00 
4.40 
5.30 

6.00 
4.30 
6.00 
5.00 
5.00 

4.50 
4.35 
4.00 
4.00 
4.00 

4.10 
4.00 
S.00 
i.M 
5.10 

5.00 

4.00 
4.10 
5.10 
5.00 

4.30 
4.30 
5.00 
4.10 
5.30 
5.15 


November. 


December. 


9.00 

311 

4.60 

8.50 

201 

4.45 

9.00 

-185 

5.00 

8.50 

185 

4.30 

10.00 

185 

5.00 

9.00 

211 

4.50 

8.55 

195 

3.30 

8.10 

185 

5.30 

8.45 

191 

5.00 

&30 

185 

4.50 

9.00 

179 

5.00 

10.00 

120 

3.00 

10.00 

179 

5.00 

8.10 

185 

4.50 

9.00 

201 

4.35 

KSO 

185 

5.00 

8.40 

311 

5.00 

8.U 

324 

4.30 

9.00 

211 

4.25 

8.50 

217 

4.40 

9.00 

217 

4.00 

10.00 

3,35 

4.00 

9.45 

371 

4.40 

9.00 

291 

4.10 

9.00 

313 

4.00 

10.00 

335 

3.30 

9.00 

335 

5.00 

8.  SO 

326 

4.50 

8.50 

.113 

5.00 

8.55 

3o5 

5.10 

170 
163 
166 
109 
301 

185 
311 
201 
307 
301 

109 
127 
191 
311 
301 

301 
317 
311 
311 
317 

234 
252 
245 
260 
335 

3.58 
335 
390 
358 
380 


9.00 
9.00 
9.00 
8.45 
9.00 

e.oo 

8.45 
8.50 
9.00 
P.  00 

8.50 
9.00 
9.00 
8.40 
8.50 

8.50 
9.00 
8.45 
8.30 
9.10 

9.00 
9.00 
8.50 
10.00 
9.00 

a  45 

8.45 
9.10 
9.00 
9.00 
9.10 


335 
335 
127 
313 
313 

313 
291 
291 
291 
185 

391 
383 
391 
313 
336 

335 
335 
335 
291 
300 

313 
335 
313 
335 
358 
335 
336 
313 
336 
291 
291 


4.10 
3.55 
4.00 
4.50 
&.00 

4.00 
4.10 
4.15 
4.30 
5.00 

4.40 
4.50 
6.00 
4.35 
4.40 

4.30 
4.00 
4.30 
5.00 
5.10 

4.30 
4.30 
4.00 
4.20 
5.00 

4.00 

4.10 

4.00 

4.35  I 

4.00 

4.10 
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iver  at  West  BrimJUld,  Mau.,/or  1909-1912— Con. 


January. 

March. 

U. 

P.  U. 

A.  M.                    P. 

U. 

Dis- 
charge. 

Time. 

Dl»- 
clurge. 

T'°»-'c£r%.    Tin«-. 

Dto- 
ctaorge. 

380 
380 
885 

S85 
770 

010 

4.30 
4.10 
4.  IS 
5.00 
5.00 

4.00 

390 
430 
430 
455 
520 

530 

1 

j 

1         _    1 

April. 


910 

4.50 

910 

5.00 

910 

4.10 

910 

4.30 

910 

5.00 

910 

4.50 

875 

5.00 

854 

4.40 

840 

5.00 

840 

4.10 

854 

5.00 

826 

5.30 

770 

6.00 

757 

5.00 

705 

4.35 

«75 

4.50 

■mi 

4.10 

738 

5.10 

770 

6.40 

805 

4.50 

770 

4.00 

770 

4.10 

738 

5.50 

738 

«.00 

«e3 

5.00 

W5 

5.10 

.VS8 

5.00 

SO,S 

5.50 

.ICi 

5.10  1 

490 

5.30 

480 

6.00  ! 

1 

9.10 
0.00 

8.00 
9.00 
9.30 
9.00 
8.30 

9.15 
9.00 
8.55 
9.00 
9.45 

9.00 
9.30 
KM 
9.00 
8.50 
10.00 


1,180 
1,140 
1,100 
1,060 
910 


4.20  I 
3.50 


4.00 
4.30 
4.00 
3.45 
4.00  i 

4.30  j 
5.00  ' 
4.00 
4.10 
4.30 

5.00 
5.10 
4.45 
5.50 
5.00 
4.30 


May. 


420 
455  I 
430  I 
430  I 
440 


6.30 
6.00 
5.00 
6.10 
6.00 

6.30 
5.50 
5.30 
6.15 
6.30 

5.30 
5.30 
5.00 
6.00 
6.10 

6.00 
5.00 
4.50 
6.00 
5.55 

6.00 
6.10 
5.00 


6.00 

5.30 
5.50 
6.00 
5.30 
4.50 
5.00 


2,090 


1,140 

1,120 

1,060 

980 

840 

770 
705 
657 
645 
645 

585 
.W5 
603 
1,060 
910 
910 


455 
440 
430 
430 
430 

430 
430 
420 
405 
420 

380 
405 
430 
430 
430 

420 
440 
430 
4:jO 
430 
405 
430 
440 


380 

40.i 
430 
405 
380 
380 
3W 
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146  StTEPACE   WATERS  OF   MASSACHUSETTS. 

Discharge,  in  second-feet,  of  Quaboag  River  at  West  Brimfield,  Mass.,  for  1909-191i — Coi 


June. 

July. 

D«y. 

A.U. 

A.U. 

A.U. 

A.M. 

Time. 

DIs- 

Tim*. 

Di»- 
charge. 

TIma. 

Dis- 
charge. 

Time. 

DIs- 
chargi 

1912. 
1  

9.00 
9.00 
9.30 
8.00 
7.45 

8.30 
8.15 
10.00 
10.15 
9.00 

9.00 
8.45 
9.00 
9.15 
9.00 

10.00 
8.30 
8.25 
9.00 
8.45 

9.00 
9.20 

laoo 
laoo 

8.30 
8.45 
8.30 
9.00 
10.00 
9.00 

380 
405 

430 
380 
283 

430 
252 
291 
185 
358 

358 
335 
272 
272 
283 

109 
179 
27 
25 
37 

27 
33 
71 
156 
27 

33 
27 
29 
27 
39 

6.30 
5.00 
4.  .TO 
4.40 
6.30 

6. 48 
6.20 
6.45 
6.45 
6.30 

4.15 
4.00 
6.00 
6.00 
6.00 

6.00 
5.30 
7.35 
6.00 
7.10 

6.00 
6.30 
4.00 
6.30 
7.10 

6.00 
5.50 
6.20 
7.00 
3.30 

380 
371 
335 
335 
291 

217 
245 
185 
217 
185 

156 
234 

185 
131 
89 

127 
185 
179 
131 
156 

156 
54 
89 
131 
131 

131 
131 
131 
39 

37 

7.00 
7.00 
7.05 
7.30 
7.00 

7.05 
9.00 
7.05 
9.05 
8.00 

8.30 
9.00 
8.30 
8.20 
9.00 

7.00 
7.05 
7.00 
7.15 
9.00 

9.00 
9.10 
8.45 
8.55 
9.10 

8.50 
9.15 
10.00 
9.00 
9.25 
9.35 

39 
27 
27 
27 
39 

18 
22 
18 
22 
18 

18 
18 
6 
27 
27 

27 
18 
14 
18 
14 

18 
14 
14 
14 

11 

12 
14 
136 
11 
12 
12 

6.30 
5.30 
6.25 
7.15 
6.35 

6.00 
7.30 
7.20 
6.20 
6.00 

5.30 
6.55 
4.10 
7.00 
6.45 

6.30 
6.00 
6.15 
5.30 
6.10 

6.30 
6.00 
6.15 
6.30 
6.10 

5.50 
6.0O 
6.10 
6.20 
7.00 
6.55 

2 

2              

V 

3 

V 

4  

1- 

5 

u 

6 

] 

7  

8 

u 

9 

: 

10 

! 

11  

U 

12 

13 

14 

IS 

t 

16 

u 

17 

li 

18 

i: 

19 

j 

20 

21 

22 

i: 

23 

i: 

li 

25 

12 

26 

u 

IS 

28      

li 

30 

11 

31 

ic 

1 

1 

August. 

9.00 
8.45 
9.10 
9.15 
9.15 

9.00 
9.00 
8.45 
9.20 
9.00 

10.30 
9.30 
9.00 
9.00 

11.10 

9.00 
9.30 
10.00 
9.00 
9.00 

9.00 
8.50 
9.20 
9.45 

11 
12 
11 
71 
109 

12 
14 
11 
17 
17 

39 
62 
17 
17 
105 

12 
12 
46 
69 
12 

12 
12 
11 
18 

6.00 
6.10 
6.30 
6.40 
6.30 

6.00 
6.10 
6.55 
6.10 
6.00 

6.30 
6.15 
6.00 
6.30 
6.45 

6.00 
6.16 
4.30 
6.00 
6.10 

5.50 
6.00 
6.00 
5.50 
6.00 

4.00 
6.00 
6.10 
5.35 
6.40 
4.00 

IC 

IC 

3  

s 

10 

6 

11 

6 

IC 

7 

10 

8 

11 

0 

10 

2 

11 

6 

12 

10 

10 

14 

10 

IS 

10 

16 

10 

17 

3 

c 

19 

10 

20 

10 

11 

22 

13 

11 

24 

1 

i 

as 

7.45 
8.00 
8.00 
8.00 
8.00 
8.50 

40 
18 
21 
18 
19 
20 

5 

27 

13 

28 

7 

29 

10 

7 

81 ■. 

2 
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bcmg  River  at  Wat  Brimfield,  Matt.,  for  the  yean 
iept.  30,  1911-1915. 


• 

Jan. 

Feb. 

Uw. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

374 

270 

414 

855 

412 

330 

56 

50 

37 

k 

350 

230 

415 

729 

389 

307 

56 

32 

69 

9 

379 

300 

291 

779 

369 

272 

58 

28 

62 

1 

3S1 

280 

352 

732 

342 

252 

24 

62 

48 

1 

333 

220 

334 

704 

309 

223 

31 

39 

43 

9 

at8 

180 

311 

664 

290 

196 

37 

41 

40 

2 

2as 

IflO 

209 

603 

241 

179 

68 

44 

31 

» 

336 

148 

275 

558 

226 

180 

59 

34 

68 

7 

3M 

138 

301 

523 

306 

173 

47 

29 

63 

B 

S16 

132 

288 

601 

174 

152 

59 

26 

43 

« 

201 

126 

334 

629 

154 

145 

61 

49 

43 

0 

333 

120 

347 

737 

158 

131 

39 

40 

41 

0 

299 

117 

317 

783 

ISO 

132 

40 

34 

29 

0 

3M 

116 

407 

823 

148 

110 

77 

36 

24 

0 

337 

116 

465 

823 

144 

99 

55 

35 

S6 

0 

379 

117 

468 

962 

138 

111 

61 

23 

38 

7 

370 

118 

431 

1,010 

146 

91 

57 

17 

39 

3 

281 

122 

439 

941 

140 

85 

60 

61 

38 

6 

269 

126 

414 

856 

143 

80 

41 

62 

45 

9 

281 

132 

438 

756 

120 

85 

35 

46 

30 

8 

281 

138 

451 

741 

116 

77 

71 

44 

33 

4 

271 

148 

411 

704 

138 

79 

SO 

44 

76 

3 

268 

156 

419 

651 

199 

lOS 

61 

46 

64 

9 

28» 

170 

416 

599 

364 

74 

59 

11 

60 

a 

284 

18S 

413 

544 

333 

64 

66 

49 

69 

M 

251 

250 

515 

602 

310 

71 

41 

37 

63 

0 

274 

325 

782 

471 

296 

61 

28 

34 

38 

(5 

248 

375 

863 

467 

302 

45 

62 

35 

48 

15 

234 



904 

470 

393 

53 

59 

40 

71 

16 

248 

910 

450 

366 

82 

59 

63 

50 

>1 

241 

920 

347 

53 

70 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

3 

270 

m 

733 

675 

163 

91 

• 
68 

61 

1 

270 

1,110 

777 

637 

157 

157 

69 

67 

3 

293 

1,040 

756 

513 

151 

169 

81 

69 

7 

293 

1,080 

723 

613 

160 

118 

86 

37 

0 

293 

1,030 

709 

5»S 

154 

113 

73 

44 

5 

2B3 

1,010 

664 

682 

160 

136 

C5 

43 

0 

270 

914 

675 

640 

146 

148 

47 

44 

8 

330 

831 

682 

614 

133 

136 

69 

47 

8 

17B 

760 

770 

607 

118 

118 

53 

34 

6 

176 

633 

743 

688 

98 

166 

73 

28 

6 

176 

594 

736 

S49 

98 

160 

63 

25 

6 

160 

531 

682 

662 

87 

160 

69 

32 

15 

180 

477 

633 

716 

75 

160 

S6 

14 

IS 

IM 

433 

637 

668 

89 

128 

43 

49 

8 

145 

407 

601 

627 

89 

113 

61 

44 

S 

145 

423 

682 

607 

85 

113 

61 

49 

6 

145 

460 

627 

568 

101 

115 

61 

38 

0 

130 

456 

607 

549 

87 

108 

61 

37 

0 

130 

407 

588 

607 

73 

61 

87 

40 

s 

130 

376 

575 

477 

75 

87 

60 

31 

e 

US 

366 

678 

444 

68 

81 

94 

66 

6 

118 

370 

649 

423 

118 

87 

91 

35 

3 

118 

340 

607 

380 

73 

81 

77 

49 

4 

106 

320 

601 

340 

101 

83 

103 

46 

1 

106 

275 

495 

340 

81 

89 

85 

16 

8 

94 

360 

562 

330 

85 

58 

73 

38 

« 

94 

423 

614 

297 

89 

75 

65 

18 

« 

94 

627 

594 

262 

55 

73 

63 

79 

« 

668 

601 

242 

135 

67 

58 

101 

« 

682 

620 

214 

85 

73 

68 

91 

'6 

68!) 

183 

73 

73 

\ 
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SUEPACE   WATEBS  OF  MASSACHUSETTS. 


Daily  discharge,  in  second-fut,  o/Quaboag  River  at  Wett  Brimfield,  Matt., /or  the  y< 
ending  Sept.  30,  1912-1915— Coatinnea. 


Day. 


1914-15. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

36 

27 

2S 

29 

30 

31 


Oct. 

Nov. 

D«c. 

Ian. 

65 

13 

52 

33 

21 

41 

55 

28 

44 

37 

49 

18 

25 

40 

58 

50 

49 

31 

55 

63 

44 

28 

34 

101 

37 

25 

71 

1,000 

31 

18 

40 

936 

27 

43 

4« 

763 

24 

40 

46 

729 

16 

38 

37 

661 

40 

16 

38 

797 

SO 

14 

50 

-  970 

37 

28 

59 

722 

34 

25 

73 

581 

28 

59 

125 

562 

29 

56 

142 

525 

21 

49 

113 

1,020 

67 

41 

79 

709 

41 

52 

40 

647 

38 

47 

197 

581 

31 

33 

94 

501 

32 

67 

58 

662 

34 

68 

44 

661 

19 

68 

40 

614 

30 

68 

35 

555 

41 

69 

33 

507 

40 

61 

31 

4«1 

36 

47 

33 

407 

26 

67 

30 

302 

21 

33 

293 

Feb. 


2»t 

193 
262 
401 

562 

401 
39K 
375 
375 
311 

320 

28ti 
2*! 
270 


63.') 
562 
507  I 

48:1 

439 

412 

391  i 
370  1 
401 
790 

756 
640 
661 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

630 

128 

136 

113 

75 

94 

568 

130 

148 

77 

136 

115 

477 

125 

148 

85 

133 

143 

3.35 

120 

136 

79 

136 

250 

455 

161 

133 

58 

118 

423 

417 

163 

130 

73 

120 

330 

380 

176 

123 

98 

94 

302 

345 

176 

136 

59 

118 

284 

306 

190 

145 

63 

354 

388 

284 

193 

136 

63 

311 

379 

258 

207 

120 

52 

190 

254 

246 

346 

120 

40 

183 

334 

218 

342 

113 

32 

166 

350 

211 

238 

108 

79 

167 

307 

204 

236 

85 

58 

151 

193 

186 

311 

96 

56 

139 

176 

186 

307 

120 

56 

110 

157 

169 

190 

98 

65 

103 

139 

163 

183 

87 

55 

113 

123 

160 

160 

81 

56 

110 

128 

151 

166 

89 

85 

105 

101 

166 

163 

113 

55 

Vfi 

123 

145 

160 

123 

59 

115 

125 

136 

151 

125 

52 

91 

113 

133 

167 

113^ 

53 

91 

110 

128 

160 

110 

44 

103 

110 

77 

142 

105 

40 

75 

94 

120 

148 

89 

77 

71 

81 

123 

139 

87 

52 

96 

96 

115 

142 

103 

49 

98 

103 

110 

94 

77 

85 

s« 


Note.— Discbarge  determined  from  a  well-defined  rating  curve.  Discbarge  relation  affected  by 
Feb.  6-28,  I9I3;  Jan.  0  to  Mar.  1, 1914;  Dec.  11, 1914,  to  Jan.  20, 1915;  and  Jan.  31  to  Feb.  17. 1915.  1 
diarge  (or  these  periods  based  on  gage-height  record,  discharge  measurements,  and  climatic  data. 
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Monthly  ditcharge  o/Quaboag  River  at  Wetl  Brimfield,  Mats., /or  the  yeart  ending  Se, 

•   30,  1911-1916. 

(Drainage  area,  150  square  miles.] 


Discharge  in  second-feet. 

Per 

square 
mile. 

Run-off 

(depth  in 

laches  on 

drainage 

area). 

Month. 

1 
Uaxlmum.  Mhiimum. 

Mean. 

Ao 
rac 

1912. 
August  19-31 

74                 25 
81  1                15 

52 
44 

0.347 
.393 

0.17 
.33 

A 

A 

1912-13. 

78  1                18 

140  1               38 

304                  44 

354                226 

375                116 

930                209 

1,010                450 

412                116 

330                 45 

77                  24 

70                  11 

76                 24 

37 
70 

113 

276 

170 

450 

682 

244 

135 
53.3 
40.0 
47.3 

.247 
.467 
.753 
1.84 
1.19 
3.06 
4.55 
1.63 
.900 
.349 
.367 
.315 

.28 

.52 

.87 

2.12 

1.24 

3.53 

6.08 

1.88 

1.00 

.40 

.31 

.35 

h 

A 

A 

A 

r 

March... 

A 

April 

A 

May  

A 

A 

July 

A 

A 

September 

A 

The  year 

1,010  1                11 

194 

1.29 

17.58 

Digitized  by 


Google 


fE   filVEB  fiASIN. 


149 


Wett  Brimfitld,  Matt.,  for  the  yean  ending  Sept. 
-1915 — Continued. 


Discharge  In  seoond-fMt. 

(depth  in 

Incnes  on 

drainage 

area). 

myilp^ 

Ifijilnmm. 

Uetm. 

Per 
square 
mile. 

Aoco- 
racy. 

365 

33 

90.8 

0.605 

0.70 

A. 

aoo 

80 

143 

.953 

1.06 

A. 

280 

119 

191 

1.27 

1.4« 

A. 

3»1 

73 

147 

.980 

1.13 

C. 

2» 

94 

175 

1.17 

1.22 

n. 

1,110 

275 

588 

3.87 

4.46 

A. 

777 

405 

640 

4.27 

4.76 

A. 

(82 

183 

488 

3.25 

3.75 

A. 

163 

55 

108 

.707 

.79 

A. 

IN 

58 

no 

.733 

.85 

A. 

103 

43 

88.8 

.459 

.53 

A. 

101 

" 

45.0 

.300 

.33 

A. 

1,110 

14 

233 

1.55 

21.04 

87 

16 

34.5 

.230 

.27 

A. 

0> 

13 

42.8 

.284 

.32 

A. 

197 

30 

81.0 

.407 

.47 

C. 

1,020 

18 

528 

3.52 

4.06 

C. 

790 

1B3 

433 

2.89 

3.01 

i\ 

820 

Tl 

245 

1.63 

1.88 

A. 

246 

120 

173 

1.15 

1.28 

A. 

149 

81 

115 

.767 

.88 

A. 

113 

32 

834 

.423 

.47 

A. 

254 

71 

124 

.827 

.95 

A. 

423 

81 

178 

1.19 

1.37 

A. 

JOl 

37 

72.3 

.482 

.54 

A. 

1,020 

13 

171 

1.14 

15.50 

hoag  River  at  Wett  Brimfield,  Matt.,  during  the 
g  Sept.  SO,  191S-1915. 


cal 

DsjrsordaHclencyindlscbargo. 

rer 

ot 

1913-13 

1913-14 

1914-15 

3 

8 

3 

7 

6 

53 

19 

47 

8 

125 

51 

102 

1 

157 

88 

145 

4 

184 

120 

175 

2 

200 

158 

216 

0 

223 

196 

216 

7 

241 

245 

278 

4 

253 

264 

293 

1 

286 

279 

307 

6 

314 

290 

322 

2 

341 

323 

340 

9 

354 

3S8 

361 

364 

360 

363 

365 

365 

365 

il  hor^power  per  foot  fall  that  may  be  developed  at  dilTMvnt 
lays  on  which  the  disohoree  and  corresponding  horsepower 
m  in  the  columns  for  discharge  and  horsepower.  In  using 
-arioiu  losses,  the  principal  ones  Iteing  the  wheel  loss,  which 
IS3,  which  may  be  as  large  as  5  per  cent. 


I 
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156  StTBFACfi  WATEftS  69  MASSACSUSEIT8. 

westheld  bivbb  basin. 

GENERAL  FEATURES. 

Westfield  River  rises  near  Savoy  Center,  in  the  town  of  Savoy 
at  an  elevation  of  2,300  feet  above  sea  level,  flows  southeasterly 
through  the  towns  of  Windsor,  Plainfield,  and  Cummington  to  thi 
village  of  Swift  River,  then  southerly  through  Worthington,  Chester 
field,  and  Huntington  to  the  city  of  Himtington,  whence  its  cours< 
is  southeasterly  through  Montgomery,  Blandford,  Russell,  aii< 
Westfield  to  its  confluence  with  the  Connecticut  at  Springfield 
From  its  source  to  the  gaging  station  at  Knightville  the  distance  h 
30  miles.  At  Knightville  the  river  is  600  feet  above  sea  level 
and  the  drainage  area  comprises  162  square  miles.  At  Russell  th* 
elevation  is  280  feet  and  the  drainage  area  is  332  square  miles.  Ai 
the  gaging  station  near  Westfield  the  elevation  is  110  feet  and  th< 
drainage  area  496  square  miles.  The  length  of  the  river  from  Savoj 
to  its  junction  with  the  Connecticut  is  55  miles,  and  the  total  drainag* 
area  is  515  square  miles. 

The  principal  tributaries  of  the  Westfield  are  its  Middle  and  Wesi 
branches  and  Westfield  Little  River. 

The  Middle  Branch  of  the  Westfield  heads  among  the  hUls  of  Peru 
about  2,200  feet  above  sea  level,  and  flows  southeasterly  through 
the  towns  of  Middlefield,  Worthington,  and  Chester  to  its  junctior 
with  the  main  stream,  about  half  a  mile  below  the  gaging  station  at 
Goss  Heights.  The  distance  from  the  source  of  this  branch  to  the 
gaging  station  is  about  17  miles,  and  the  drainage  area  comprises  52 
square  miles.  At  Goss  Heights  the  river  is  415  feet  above  sea  level 
where  it  joins  the  main  stream  the  elevation  is  410  feet. 

The  West  Branch  of  the  Westfield  rises  in  the  town  of  Washington, 
1,900  feet  above  sea  level,  and  flows  southeasterly  22  miles  through 
Becket  and  Chester  to  Huntington,  where  it  joins  the  main  river. 
The  drainage  area  at  this  point  is  96  square  miles.  At  the  gaging 
station  in  Chester  the  river  is  600  feet  above  sea  level,  and  the  drainage 
area  comprises  73  square  miles. 

Westfield  Little  River  is  formed  in  the  town  of  Russell  by  the 
union  of  Borden  and  Pebble  brooks.  Pebble  Brook,  the  continua- 
tion of  the  main  stream,  rises  in  Blandford  about  1,560  feet  above 
sea  level.  The  stream  flows  southeasterly  to  a  point  a  mile  south- 
east of  Cobble  Mountain,  then  northeastward  2  miles,  then  ^ain 
southeastward  to  Westfield,  where  it  imites  with  Westfield  River. 
West  of  West  Parish  the  basin  of  this  tributary  is  hilly.  Eastward 
the  valley  is  more  open.  At  the  gaging  station  in  the  town  of  Rus- 
sell, 3  miles  below  the  confluence  of  Pebble  and  Borden  brooks,  the 
drainage  area  comprises  48  square  miles.  The  water  of  this  stream 
is  used  by  the  city  of  Springfield  for  mxinicipal  supply. 
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Westfield  is  very  hiHy  and  toward  the 
Small  tributaries  are  innumerable, 
cy,  and  as  there  is  but  little  storage 
«ray  into  the  main  watercourses  and 
olume.  Low  water  usually  lasts  from 
af  September.  The  spring  rise  comes 
time  a  large  proportion  of  the  yearly 


Et  AT  KNIOHTVILLE,  KASS. 

highway  bridge  known  locally  aa  the  Pitcher 
rth  of  outlet  of  Norwich  Lake  and  about  3  milee 
anch  of  Westfield  River. 


)9,  to  September  30,  1915. 
a  eide  of  bridge, 
rom  bridge  or  by  wading, 
covered  with  bowlders  and  ledge  rock;  control 

a  open-water  stage  recorded:  8.9  feet,  Ifarch  27, 
.00  second-feet.  A  gage  height  of  9.4  feet  was 
';  1910,  but  the  channel  was  probably  obstructed 
stage  recorded:  0.60  foot,  August  10,  1913;  dis- 

fiected  by  ice. 

ected  by  regulation. 

I  defined;  open-water  records  good. 

River  at  Knightvilk,  Mdit.,  during  1909-1915. 


Dto- 
harge. 

Date. 

Made  by- 

be^t. 

Dis- 
charge. 

37.7 
87.3 

1913. 
Feb.    7 
Nov.  19 
19 

1913. 
Feb.  14 
Aug.    8 

1914. 
Aug.  14 

1915. 
Mar.    3 

Apr.  13 

Alexander  McUnian.... 

C.  8.  DeOolyer 

do 

Fat. 

aL95 
2.13 
3.13 

'2.30 

.84 

.99 

Z(I3 
4.70 

350 
347 

,330 
,120 
(3.3 

ei4 

28,7 

0.8.  DeOoIytr 

C.H.  Ptaroe.. 

137 
17.3 

33.9 

101 

R.S.  Barnes 

447 

873 
848 

do 

1,790 

ge  relation  affected  by  Ice. 


/ 
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SURFACE   WATEBS  OF   MASdAOfitTSEtTa 


Daily  duehargt,  in  second-feet,  of  Westfield  River  at  Krnghtvitte,  Mass.,  for  the  years  mdin 

Sept.  SO,  1909-1915. 


Day. 

Aug. 

8«pt. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

S«pt. 

1.. 

1909. 

25 
23 
23 
21 
26 

22 
23 
26 
29  , 
26 

U. 
12. 
13. 
14. 
IS. 

16. 

r. 

18. 
19. 
20. 

1909. 

32 
61 
30 
38 
39 

33 
42 
39 
30 
25 

21. 
32. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 

1909. 

2 

2 

2 

3 

3 

4 

a 

S 

16 

6 

28 
28 
26 
29 
30 
37 

9. 

7 

g 

37 

9 

10... 

10( 

Day. 


1909-10. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 

17. 
IR. 
19. 
20. 

21. 

22. 
23. 
21. 
25. 

16. 
27. 
28. 
29. 
30. 
31. 


Oct.     Nov.     Dec.      Jan.      Feb.     Mar.  !  Apr. 


48 
48 
67 
74 
60 

60 
48 
48 

48 
48 


74 

60 

82 

60 

74 

tJO 

60 

60 

59 

60 

47 

60 

48 

82 

56 

82 

54 

74 

54 

74 

55 
55 
53  ; 
S3 
55 

53 
74 
77 
71 
7« 


238 
272 


5,130 
2,880 
2,280 
1,500 

1,180 
I.ISO 
855 
670 
470 
,130 


255 
238 
238 
255 
207 

176 
153 
148 


2,130 


1,920 
1,440 
1,310 
1,3S0 
1,990 

1,780 
1,570 
1,860 
1,1S0 
1,440 

1,240 

1,050 

920 

730 

670 

640 
550 
373 
350 
373 

1,180 
1,050 
985 
1,050 
1,710 

1,920 
1,310 
1,440 
1,310 
1,240 
1,120 


1,120 
9S5 
920 
730 
495 

420 
395 
395 
350 
350 

291 
272 
272 
238 
238 

238 
238 
350 
070 
373 

310 
272 
255 
238 
238 

2,280 

1,640 

1,380 

790 

445 


May. 


310 
238 
201 
•183 
201 

174 
141 
2.38 
415 
350 

255 
291 
255 
272 
610 

310 
222 
201 
179 
192 

174 
207 
183 
174 
183 

207 

189 
19S 
174 
207 
445 


June. 


445 
373 
272 
238 
201 

920 
550 
420 
350 
470 

1,310 
790 
420 
350 
272 

291 
445 
495 
373 
291 

238 
183 
148 
129 
125 

108 
110 
108 
108 
104 


July.  Aug. 


101 

84 
71 
63 
60 

61 
63 
46 
37 
37 

39 
46 
41 
38 
37 

37 
34 
32 
32 
33 

33 
32 
41 
37 
33 

32 

32 
K 
30 
38 
49 


63 
42 
33 
39 

35 

37 
35 
25 
23 
21 

19 
20 
16 
16 
35 

44 

37 
35 
39 
39 
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eld  River  at  KnightvilU,  Mat*.  ,for  the  yean  ending 
909-/975— Continued. 


Apr. 


44« 
330 
5X0 
640 
730 

1,180 

i,«ao 

1,240 
7«0 
640 

550 
470 
550 
730 
985 

670 
670 
580 
5S0 
640 

580 
523 
470 
373 
350 

291 
495 
550 
445 
445 


Kay. 

June. 

July. 

AUR. 
35 

430 

84 

S3 

730 

70 

48 

28 

533 

C8 

44 

25 

470 

80 

39 

23 

445 

lit 

28 

20 

395 

m 

25 

19 

222 

855 

33 

19 

223 

790 

30 

18 

193 

445 

28 

17 

238 

174 

28 

17 

207 

179 

27 

16 

109 

189 

27 

16 

204 

1,640 

35 

15 

183 

920 

23 

14 

158 

395 

25 

14 

153 

272 

33 

108 

131 

.134 

33 

83 

104 

108 

58 

63 

94 

99 

55 

58 

207 

90 

63 

52 

160 

85 

60 

41 

143 

79 

30 

36 

137 

70 

28 

32 

104 

68 

40 

20 

106 

71 

53 

33 

131 

84 

58 

S3 

131 

88 

53 

77 

108 

87 

55 

114 

94 

8.5 

60 

420 

74 

<0 

53 

291 

-  67 

46 

129 

Sept. 


112 
94 
77 
74 
63 

88 
68 
73 
95 
106 

141 
116 
94 
66 
56 

84 
74 
68 
64 
50 

53 
55 
50 
143 
134 

143 
S3 
66 
84 

U4 


f 


Apr. 


1,180 

1,500 

1,120 

735 

920 

985 
1,050 
1,640 
1,310 
1,310 

1,050 

855 
855 
675 
855 

1,600 
1,710 
1,780 
1,050 
735 

7.15 
920 
8.55 
795 
1,120 

855 

675 
675 

548 
592 


May. 

June. 

510 

410 

410 

342 

300 

460 

262 

365 

262 

300 

365 

245 

620 

460 

510 

320 

460 

245 

410 

186 

510 

180 

342 

175 

510 

169 

282 

148 

228 

129 

300 

127 

300 

112 

262 

101 

228 

90 

210 

84 

192 

80 

855 

79 

795 

77 

460 

74 

795 

71 

228 

68 

198 

56 

175 

48 

164 

44 

985 

41 

985 

July.     Aug.      Sept. 


38  I 
28  I 
28  ' 


20 
20  1 
21 
25 
25 


28 

27 

2S 

22 

28 

19 

28 

13 

25 

22 

25 

77 

25 

116 

Zi 

71 

32 

60 

28 

29 

25 

23 

24 

30 

25 

88 

2.1 

84 

32 

84 

25 

68 

28 

84 

32 

30 

26 

25 

25 

25 

24 

39 

20 

58 

20 

38 

19 

33 

16 

26 

17 

33 

46 
73 
35 
27 
.28 

29 
28 
37 
33 
35 

32 
35 
35 
37 
40 

60 
74 
63 
56 
53 

52 
53 
60 
50 
50 

46 
40 
35 
35 
40 


'     'I 


fl 


'<  /. 


f 
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StJMACE  WATERS  OP  MASSACatJSETM. 


Daily  discharge,  in  seeond-feet,  of  Westfield  River  at  Knightville,  Ma*».  ,fw  the  yeart  ending 
Sept.  SO,  7909-/9i5— Continued. 


Day. 


Oct. 


Nov. 


D«e. 


Jan. 


Feb. 


Har. 


Apr. 


Hay. 


Jons. 


July. 


Aug.  Sept. 


1912-13. 

1 

2 

3 

4 

S 

6 

7 

8 

S 

10 

11 

12 

13 

U 

15 

1« 

17 

18 

19 

20 

21 

22 

23 

21 

25 

26 

27 

28 

29 

30 

31 


148 
692 
435 
238 
180 

134 
166 
1,570 
920 
965 

280 
280 
61  245 
SO   795 


87 
42 
42 
42 

33 
28 
28 
28 
28 

32  , 
58  ' 


48 

35 
37 
26 
30 
32 

28 

35 

90 

2,130 

1,120 

675 
388 
210 
210 
195 
141 


648 

460 
365 
300 
245 


210 
201 
195 
565 

365 
380 

228 

175 
198 


164 
198 
1,180 
565 
320 

855 

675 
410 
280 
300 

320 
280 
153 
198 
176 

228 
238 
20« 
485 
460 

320 
192 
201 
201 
204 

210 
410 
410 
365 
365 
1,240 


735 
1,060 

856 
1,120 

460 

320 
830 
1,440 
856 
485 


1,440 
675 
460 
410 


920 

1,180 

920 

485 

920 
638 
410 
5:18 
388 

320 
342 
300 
245 
300 
280 


795 
245 
263 
262 
210 

195 
177 
165 
158 
151 

146 
142 
138 
137 
135 

135 
134 
134 
135 
135 

137 
140 
143 
145 
148 

153 
160 
930 


735 
510 
343 
263 
245 

310 
204 
175 
410 
565 

410 

388 

610 

1,380 

1,920 

1,130 
630 
638 
435 

1,130 

985 
795 
630 
675 
735 

1,920 
3,440 
1,900 
1,240 
855 
1,440 


1,050 
675 
538 
610 

1,180 

7M 
603 
460 
435 
365 

460 
1,850 
1,310 
1,180 

920 

675 
566 

460 
460 


343 
366 
343 
380 


262 
246 
300 
538 


210 
198 
192 
180 

169 
164 
139 
139 
135 

113 

108 
103 

101 


139 

180 
134 
121 
108 

94 

101 

345 

1,120 

485 

280 
210 
280 
1,050 
460 
280 


186 
180 
143 
143 
138 

07 
103 
«5 
82 
85 

87 
77 
74 
67 
56 

48 
48 
39 
39 
80 

90 
71 
60 
SO 
41 

41 
43 
41 
36 
25 


Day. 


1913-14. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct.   Nov.   Dee.   Jan.  Feb.  Har. 


74 
121 

87 
70 

52 
48 
38 
33 
74 

280 
101 
71 
71 
330 

1,310 
1,310 
538 
365 
380 
210 


164 
156 
141 
131 
125 

125 

121 

125 

1,570 

i,no 

855 

510 
410 
888 
320 

320 
300 
280 
280 
565 

410 
320 
280 
346 
346 


343 
330 


280 

342 
365 
435 


300 
920 
795 
610 
365 

343 
300 
280 
320 
343 

280 

262 
245 
198 
180 

210 
210 
207 
280 
300 

280 
204 
153 
300 
180 
170 


150 
150 
300 
275 
2^0 

200 
250 
200 
200 
200 

100 
150 
100 
150 
200 

200 
200 

175 
ISO 
135 

150 
135 
100 
125 
600 

1,000 
1,200 
1,200 
1,200 
1,200 
1500 


1,500 

1,000 
600 
600 
600 

600 
400 
250 
300 
150 

126 
75 
60 
100 
150 

200 
200 
200 
250 
250 

250 
250 
200 
300 
150 

ISO 
135 
150 


340 

1,710 

1,240 

920 

675 

665 

435 
388 
365 
330 

300 
380 
300 
330 
380 

365 
863 
735 
485 
435 

365 
320 
330 
320 
330 

648 
2,130 
3,840 
1,780 
1,240 
1,050 


Apr. 


1,240 
3,350 
1,440 
1,120 
930 

930 

1,120 
1,310 
3,280 
1,440 

1,310 
1,440 
1,380 
1,180 
1,0S0 

1,060 
920 
1,310 
1,710 
1,710 

1,570 

1,180 
920 
735 
675 

1,240 
1,440 
1,130 
985 
1,120 


May. 


930 
675 
630 
SIO 
795 

1,310 
735 
648 
638 
485 

410 

460 

1,780 

930 

675 


460 
410 
365 
300 

24S 
345 
238 
207 
166 

180 
172 
151 
125 

118 
108 


June. 


96 
87 
84 
134 
226 

139 
94 
84 

77 
71 

68 
60 
65 

45 
87 

66 
60 
S3 
48 


July.  Aug.  Sept, 


106 

lie 

»7 


80 
108 

m 

113 


33 
30 
16 
19 
34 

30 
23 
20 
17 
13 

13 
41 
39 
38 
2S 

17 
14 
17 
30 
53 

58 

300 
94 
58 
53 

25 
26 
25 
228 
245 
84 
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idd  River  at  Kni^htvilU,  if  as*. ,  for  the  yean  ending 
909-1915 — Continued . 


Feb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Au-. 

S«pt. 

130 

373 

166 

395 

68 

07 

116 

223 

2S0 

373 

19S 

330 

73 

291 

121 

1« 

200 

330 

222 

272 

63 

395 

256 

161 

180 

310 

350 

207 

66 

TA 

3,0  0 

141 

UO 

2»1 

183 

207 

63 

160 

1,930 

129 

250 

sn 

172 

222 

55 

207 

9SS 

118 

WO 

272 

623 

207 

61 

139 

920 

118 

495 

395 

623 

207 

61 

1,6«0 

495 

116 

350 

291 

610 

223 

61 

1,920 

395 

108 

373 

291 

•40 

183 

46 

730 

610 

101 

3S5 

255 

1,780 

158 

44 

350 

373 

93 

223 

238 

1,920 

146 

37 

445 

381 

80 

255 

195 

1,060 

134 

35 

395 

395 

83 

255 

232 

640 

134 

34 

272 

291 

172 

222 

233 

550 

131 

40 

181 

207 

151 

1,500 

195 

445 

104 

63 

148 

222 

99 

790 

192 

395 

116 

84 

136 

207 

90 

430 

183 

350 

139 

87 

12» 

166 

85 

330 

164 

330 

131 

73 

129 

146 

74 

272 

198 

310 

no 

93 

1,240 

139 

68 

272 

222 

272 

103 

104 

373 

116 

179 

272 

195 

265 

253 

73 

550 

445 

445 

281 

238 

238 

201 

66 

350 

1,180 

1S3 

670 

272 

238 

156 

61 

238 

470 

127 

3,020 

310 

222 

125 

46 

179 

445 

108 

1,850 

470 

201 

131 

68 

168 

330 

108 

985 

272 

201 

139 

63 

174 

222 

23,H 

680 

272 

183 

113 

67 

174 

192 

146 

223 

301 

94 

55 

192 

207 

113 

156 

372 

88 

48 

179 

238 

101 

164 

74 

139 

291 

ly  well  deOned  rating  curve.  Dlscharfn  relation  affected  by 
910;  Dec.  3,  1910  to  Mar.  23, 1911;  Jan.  9  to  Mar.  14,  1912;  Feb. 
.  21  to  Dec.  2, 1914;  Dec.  14, 1914  to  Jan.  7, 1915;  and  Jan.  30  to 
c.  29, 1913,  to  Mar.  1,  1914;  Not.  31  t3  Dec.  3.  1914;  Dec.  14, 
915,  based  on  oomparison  with  records  at  other  stations  in 


at  KnightvnU,  Man.,  for  the  yean  ending  Sept.  SO, 
1909-1915. 


Se  area,  163  square  miles.) 


Dbeharge  in  second-ftf t. 

(depth  in 

tncneson 

drainage 

area). 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

7 

26 

29.7 

a  183 

0.04 

C. 

610 

31 

76.1 

.464 

.52 

B. 

88 

45 

66.9 

.407 

.47 

B. 

82 

48 

59.8 

.389 

.41 

B. 

372 

53 

"107 

.660 

.76 

C. 

5,130 
2,130 
1,990 

«573 
•  258 
1,200 

3.54 
1.50 
7.41 

4.08 
1.66 
8.64 

C. 

D. 

350 

B. 

2,280 

238 

573 

3.54 

3.95 

B. 

610 

141 

245 

1.51 

1.74 

B. 

1,310 

104 

355 

2.19 

2.44 

B. 

101 

38 

44.4 

.274 

.32 

(!. 

74 

13 

85.7 

.230 

.25 

C. 

610 

8 

oa3 

.557 

.62 

B. 

5,130 

8 

301 

L86 

2&24 

ii  m  '■ 


'V. 


' 


h   " 
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STTBFACi:  WATERS  Ot  MASSACHtTSETTS. 


Monthly  diiehargeof  Weslfield  River  at  KnightvilU,  Mass.,  for  the  yean  ending  Sept. 
SO,  1909-1915— ContrnwA. 


Discharge  in  second-reet. 

Kun-oa 

Accu- 
racy. 

Month. 

Ua.xlmuin. 

Minimum 

1.") 
19 

Mean. 

Per 

square 
mile. 

Inches  on 

drainage 

area). 

1910-11. 
October 

33 

856 

24.1 
141 
085.7 
o201 
0  74.1 
0  2,59 
648 
216 
256 
39.6 
IK).  8 
84.6 

0.149 
.871 
.529 
1.24 
.  457 
1.60 
4.00 
1.33 
1.58 
.245 
.375 
.522 

0.17 
.97 
.61 

1.43 

.48 
1.84 
4.16 
1.33 
1.70 
.28 
.43 
..58 

C. 

B. 

DecemlXT 

D. 

Jan  liar  V 

D. 

D. 

March 

920 
1,920 

730 
1,640 

m 

420 
143 

C. 

April 

291 
67 
60 
23 
11 
50 

B. 

mSv.       :: 

B. 

B. 

July 

C. 

August , 

B. 

B. 

The  vear 

1,920 

14 

174 

1.07 

14.54 

1911-12. 
October 

2,720 

790 

1,310 

90 
207 
134 

462 
412 
390 
0  261 
0  272 
11,020 
1,020 
422 
176 
26.4 
42.0 
43.5 

2.85 
2.54 
2.41 
1.61 
l.liS 
&30 
6.30 
2.60 
1.09 
.163 
.259 
.269 

3.29 
2.83 
2.78 
1.S6 

B. 

November 

B. 

B. 

C. 

675 

4,860 

1,780 

985 

460 

41 

116 

73 

245 

.592 
164 
41 
16 
13 
26 

C. 

March . ." 

7  ^6     C. 

April 

May 

3  00  ■  B. 

July 

.19 
.30 
.30 

C. 

B. 

September     

B. 

The  year 

4,860 

13 

379 

2.34 

31.87 

1912-13. 
October 

2,130 
1,570 
1,240 
1,440 

920 
3,  t40 
1,8."0 
1,120 

186 
49 
44 

320 

26 

134 

1.53 

245 

134 

175 

245 

94 

25 

12 

4 

9 

193 

395 

381 

643 

212 

S64 

607 

245 
78.0 
20.7 
15.7 
47.4 

1.19 
2.44 
2.35 
3.97 
1.31 
5.33 
3.75 
1.51 
.482 
.128 
.097 
.293 

1.37 
2.72 
2.71 
4.58 
1.30 
6.14 
4.18 
1.74 
.54 
.16 
.11 
.33 

B. 

B. 

December 

B. 

n. 

u 

March 

r. 

B. 

May 

B. 

B 

July 

C. 

C. 

September 

B. 

3,440 

4 

310 

1.91 

25.93 

1913-14. 
October 

1,310 

1,710 

920 

1,.100 

1,500 

3,840 

2,350 

1,780 

228 

121 

300 

55 

30 

121 
153 
100 
60 
240 
675 
108 
32 
22 
12 
11 

194 
,     381 

317 

391 

317 

750 
1,270 

500 
70.5 
57.1 
53.6 
19.1 

1.20 

2.35 

1.98 

2.41 

1.96 

4.63 

7.  .84 

3.09 

.  4:!5 

..352 

.331 

.118 

1.38 

2.62 

2.26 

2.78 

2.04 

5.34 

8.75 

3.56 

.49 

.41 

.38 

.13 

B. 

November         

B 

B. 

D. 

D. 

March 

c 

April 

C. 

May 

B 

June 

B. 

July            

B 

Aupusl 

B. 

C. 

The  year     ... 

3.840 

11 

360 

2.22 

30.14 

1914-15. 
October 

74 

169 

192 

1,990 

3,920 

470 

1.920 

395 

104 

1,920 

3,0(0 

445 

12 
17 
15 
50 
130 
156 
166 
74 
34 
97 
116 
68 

23.3 
54.4 
68.5 

365 

5S2 

260 

455 

167 
60.9 

386 

498 

138 

.144 
.336 
.423 
2.25 
3.59 
1.60 
2.81 
1.03 
.376 
2.38 
3.07 
.852 

.17 

.37 

.49 

2.69 

3.74 

1.84 

3.14 

1.19 

42 

c 

B. 

December       

B 

B. 

B. 

March 

A. 

April 

A. 

May.....::: :.. 

A. 

R 

July ., 

2.74     A. 
3. 54      A . 

September     

.95  1  A 

The  year . 


3,920  I 


12 


253 


'I 


a  Mean  discharge  estimated,  on  account  o(  Ice,  by  comparison  with  records  o(  other  stations. 
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tfi«ld  River  at  KnighlvilU,  Ma**.,  during  tht  year* 
Sept.  SO,  1910-1915. 


Days  of  deflciency  In  discharge. 

1914-15  ■ 

BlO-11 

1911-12    {    191»-13 

1913-14 

5 
29 

3 

20 

15 

in 

S                58 

30 

2S 

56 

47     1             84 

53 

44 

76 

64    1          101 

77 

M 

K4 

74 

114 

W 

63 

215 

105 

137 

134 

138 

263 

123 

173 

161 

177 

2S3 

1S» 

201 

184 

218 

305 

211 

244 

235 

291 

315 

248 

272 

273 

319 

341 

298 

310 

393 

33S 

355 

321 

327 

311 

348 

3«l 

335 

339 

331 

353 

363 

353 

356 

351 

355 

365 

363 

364 

364 

363 

'          365 

365 

365 

365 

3B6 

1                  1 

cal  horsepower  prr  foot  fall  that  may  be  developed  at  different 
>f  davs  on  which  the  diacharge  and  corresponding  horsepower 
len  In  the  columns  for  discharge  and  horsepower.  In  using 
>  various  losses,  the  prhiclpal  ones  being  the  wheel  loss,  which 
loss  which  may  be  as  large  as  5  per  cent. 

RIVER  AT  RUSSELL,  MASS. 

e  just  west  of  the  railroad  station  at  Ruseell. 

9. 

4,  to  December  16,  1905. 

1  side  of  bridge. 

e  from  the  bridge  or  by  wading. 

iposed  of  gravel  and  small  bowlders;  section  rough; 

ol  uncertain. 

tage  recorded :  9.3  feet,  6  p.m.,  September  4,  1905. 

)  toot,  7  a.  m.,  July  24, 1905. 

1  affected  by  ice;  gage  not  read  during  winter 


'I  I 


N 


loped  and  discharge  not  determined .    Gage  heights 

y- 

ilJUld  River  at  Russell,  Matt.,  duririg  1904-5. 


Dis- 
charge. 


8te.-ft. 
4,990 
1,330 
531 
353 
374 
210 
2-.'4 

i.oau 

249 
540 
I*i 


Date. 


Made  by— 


1905. 
Apr.    5     T.  W.  Norcross. 

IS   do 

25  ! do 

May   19  , do 

July  15      Barrows  and  Norcross. 


(•age       Dls- 
beight.  charge. 


uge  relation  aflected  by  ioe. 


Feet. 
2.81 
3.12 
1.32 
1.20 
.75 


See.-ft. 

2,6m 

1,590 

735 

480 

167 
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SUBFACE   WATERS  OF   MASSACHUSETTS. 


Daily  gage  height,  in  feet,  of  Wutfield  River  at  Russell,  Matt.,  for  the  years  ending  Sept.  SO, 

1904-1906. 


Day. 

Apr. 

May. 

Jime. 

July. 

Aag. 

Sept 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1904. 
1 

2.8 

3.65 

2.75 

2.2 

2.2 

2.45 

2.65 

2.7 

3.2 

3.3 

2.65 

2.4 

2.2 

1.95 

1.8 

2.15 

1.9 

1.8 

1.7 

1.6 

1.55 

1.5 

1.4 

1.5 

1.7 

1.6 

1.45 

1.3 

1.25 

1.2 

l.l 

1.1 

1.1 

1.05 

1.2 

1.6 

3.6 

2.15 

4.15 

2.45 

1.9 

1.65 

1.45 

1.35 

1.3 

2.2 

1.75 

1.4 

1.2 

1.1 

1.4 

1.13 
1.0 

.95 

.9 

.95 
.95 
1.05 
1.05 
.95 

0.8 
.9 
.85 
.8 
.8 

.8 
.7 
.7 
.8 

.8 

2.55 

1.4 

1.1 

1.0 

1.1 

0.9 
.9 
.85 
.8 
.8 

.8 
.7 
.8 
.8 
.8 

.85 
.8 
.8 
.8 
4.2 

1904. 
16 

1.8 

1.75 

1.9 

2.0 

1.8 

1.7 

1.65 

1.65 

1.66 

1.8 

1.8 

1.85 

3.3 

3.S 

2.55 

1.9 

1.6S 

1.5 

1.85 

2.3 

1.75 

1.45 

1.35 

1.3 

1.2 

1.7 

1.5 

1.3 

1.2 

1.15 

1.15 

1.2 

1.15 
1.1 
1.05 
1.05 

1.0 
1.0 
1.0 
1.0 

.95 

1.0 
.95 
.95 

1.0 

1.35 

a9 

.9 
1.2 
1.05 

.9 

.9 
.7 
.8 
.9 
1.0 

1.0 

1.0 

1.0 
.95 
.9 
.8 

1.0 
.9 

.9 
.85 
1.2 

2.0 
1.3 
1.1 
1.0 
.95 

.9 
.9 
.8 
.8 
.8 
.8 

2.0 

2 

17 

1.4 

3 

18 

1.2 

4     

19 

1.1 

5 

20 

1.05 

G 

21           

1.0 

7 

22 

1.0 

g 

23 

.95 

9 

24 

1.0 

10 

25 

1.0 

11 

26 

1.05 

12 

27 

1.0 

13 

28 

1.0 

M 

15 

29 

30 

31 

1.0 
1.55 

Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1904-5. 
1 

1.3 
1.1 
1.0 
.95 
.9 

.9 
.9 

.85 

.8 

.85 

,      .9 
1.0 
1.15 
1.2 
1.1 

1.0 
.95 
.9 
.9 
.9 

3.4 

2.45 

1.7 

1.4 

1.3 

1.2 

1.2 

1.2 

1.15 

1.1 

1.1 

1.1 

1.05 

1.05 

1.1 

1.1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 
1.0 
.95 
1.0 
1.05 

1.1 

1.05 
.95 
1.0 

1.1 

1.25 

1.3 

1.2 

1.2 

1.15 

1.05 
.95 

"a.o" 

3.25 

2.25 

2.1 

2.0 

1.8 

3.1 

3.5 

4.4 

3.95 

4.1 

4.45 

4.5 

3.9 

2.9 

2.3 

2.25 

2.85 

4.3 

2.7 
2.3 
2.2 
2.3 

2.9 

3.05 

2.3 

2.15 

2.1 

1.9 

I.S 
1.65 
1.6 
1.55 

1.8 

1.75 

1.5 

1.4 

1.35 

1.3 

1.3 

1.35 

1.3 

1.3 

1.3 

1.25 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.05 

1.1 

1.0 

1.1 

1.1 

1.15 

1.25 

1.45 

1.4 

1.3 

1.2 

1.1 

1.0 
1.0 
1.0 

.95 

.9 

.9 

.9 

.85 

.8 

.85 

.8 

0.8 

.8 
.85 
.8 
.8 

.85 
1.1 
1.05 

.9 

.85 

.8 
.8 
.9 
.9 
.9 

.9 

.8 
.75 
.7 
.95 

.95 
1.85 
l.M 
1.15 

.95 

.9 
1.0 
.9 

.8 
.8 

0.8 
.75 
.7 
.7 
.6 

.7 
.7 
.7 
.6 
.6 

.7 

.95 

.8 

.8 

.6 

.6 
.6 
.6 
.6 
.7 

.6 
.6 
.6 
.5 
.55 

.7 

.65 

.6 

.6 
2.2 
1.85 

1.3 
1.0 

.9 

.8 

.8 

.6 
.7 
.85 

.8 

.7 
1.1 
1.05 

.9 

.9 

1.4 

1.5 
1.1 
.9 

.8 

.8 

.85 

.8 

.85 

.8 

1.0 
.85 
.85 
.9 
.9 

1.3 

1.2 

2 

1.0 

3 

4.4 

4 

6.5 

6        

3.05 

6  

2.0 

7 

1.55 

g      

1.4 

9 

1.2 

10          

1.1 

11     

1.1 

12 

2.3 

13 

2.35 

14 

1.55 

U 

1.35 

16     

1.3 

17 

1.3 

18      

1.4 

19 

1.75 

30 

1.4 

21        

1.6 

22  

1.4 

23       

1.2 

S::::::::::::::::::::::::::: 

1.1 

25 

1.1 

28 

1.0 

27 

.9 

28 

.95 

2S 

.9 

SO 

.85 

31 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

1905. 
1  

0.85 

.9 

.9 
1.0 

.95 

.9 

.8 
.85 
.8 
.8 

0.95 
1.0 
.95 

1.05 

1.1 

1.1 

1.65 

1.4 

1.25 

1.1 

1.5 
1.3 

"i.'s' 

1.55 

1.4 

1.4 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

1905. 

.8 
1.9 
1.5 
1.2 
1.1 

1.1 
1.0 
.95 
1.1 
1.8 

1.1 
1.05 
1.0 
1.0 
.9 

1.0 

1.05 

1.0 

1.0 

1.4 

1.6 
1.9 
1.3 
1.1 
1.05 

1.25 

1905. 
21 

1.7 
1.3 
1.2 
1.1 
1.0 

1.0 
1.0 
1.0 

.95 
1.0 

.95 

1.4 
1.4 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.3 
2.95 

2 

22 

8 

23 

4 

24 

5 

25 

0 

26 

7 

27 

8 

28 

B 

29 

10 

SO 

31 

. 

Nan.— Discharge  relation  affected  by  loe  Nor.  28,  1904,  to  Mar.  30,  1005,  and  Dee.  17-31, 1006. 
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CR  KEAR  WESTFIELD,  MASS. 

'  as  Trap  Rock  Croaaing,  about  3  miles  east  of 
louth  of  Weetfield  Little  River.    Great  Brook 


l!l 


i,  to  September  30,  1915. 

r  on  right  bank;  referred  to  gage  datum  by  a  hook 
aS  used  for  auxiliary  readings. 
from  cable  or  by  wading. 

ivel.  Control  at  low  and  medium  stages  is  about 
permanent;  at  high  stages  probably  the  crest  of 
below  station. 

m  stage  recorded:  17.4  feet  at  11.30  p.  m.  August 
,  determined  from  an  extension  of  the  rating 
imum  stage  recorded:  3.02  feet,  September  24, 

iflected  by  ice. 

n  Westfield  Little  River  for  municipal  supply  of 

ersion  ia  added  in  the  table  of  monthly  discharge 

iver. 

I  above  station  cause  some  diurnal  fluctuation  of 

(Id. 

Id  River  near  Wettfield,  Man.,  dtiring  19H-15. 


DU- 
barge. 

Data. 

ICadeby- 

Qtm 
heii^t. 

Dls- 
cbarge. 

Sn.-lt. 

1915. 

J.tn.  20 
20 
21 
22 

Feb.     4 

Apr.  11 
13 
IS 

Aug.  16 

R.  8.  Barnes 

Fut. 
7.34 
7.12 
5.59 
4.99 

«4.46 
7.W 
6.94 
5.54 
4.28 

See.-ft. 
2,950 

165 
117 
122 
67 
182 

do 

da 

do 

do 

do 

do 

2,670 
1,360 
1,040 
566 
3,620 
2,540 

do 

1.270 

3S3 

6,810 

Hardin  Thweatt 

573 

;e  relation  affected  by  ice. 

YtsljUld  River  near  Weelfield,  Matt.,  for  the  yeart 
J  Sept.  30, 19H-15. 


8«)t. 

Day. 

June. 

July. 

Aug. 

Sept. 

300 

1914. 
16 

164 
152 
208 
136 
126 

122 
140 

160 
284 
192 

160 
178 
193 
192 
156 
129 

232 
144 
119 
133 
204 

300 
300 
1,000 
500 
300 

200 
150 
125 
100 
500 

eoo 

GO 

200 

17 

80 

175 

18 

75 

125 

19 

75 

115 

20 

70 

112 

21 

70 

84 

22 

65 

80 

23 

70 

SO 

24 

77 

75 

25 

77 

70 

28 

70 

75 

1  27 

212 

180 
216 
228 

77 

80 

.  28 

77 

75 

»::::::::::::.:: 

64 

70 

1  30 

84 

;  81 

1 

f^l 


li.     I' 
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SURFACE  WATERS  OF  MASSACHUSETTS. 


Daily  disdutrge,  in  second-feel,  of  Westfield  River  near  Westfield,  Mom.,  for  the  year 
ending  Sept.  30,  1914~1S — Clontinued. 


Day. 

Oct. 

61 
61 
64 

80 
84 

67 
67 
84 
70 
70 

80 
70 
87 
98 

87 

101 
148 
140 
212 
260 

248 
248 
133 
119 
112 

129 
94 
91 
108 
115 
126 

Nov. 

I>«c. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1914-15. 

1 

2 

3 

4 

5 

188 
94 
81 

108 
.101 

160 
140 
152 

84 
70 

70 
70 
80 
136 

77 

340 
550 
385 
348 
224 

129 
184 
208 
208 
160 

220 
200 
224 
284 
336 



352 
216 
336 
296 
320 

228 
244 
304 
192 
212 

200 
208 
204 
3M 
276 

240 
180 
180 
184 
108 
■ 
144 
200 
108 
88 
49 

46 
43 
40 
40 
430 
405 

340 

260 
220 
180 
160 

140 
1,790 
990 
430 
212 

188 

336 

2,030 

1,080 

690 

480 

455 

2,300 

6,000 

3.100 

1.510 

960 

720 

1.550 

1,220 

960 
780 
720 
590 
455 
360 

372 
690 
605 
530 
475 

630 

1.550 

1.220 

840 

660 

510 
520 
545 
505 
720 

4,140 
2.160 
1.380 
1.020 
930 

900 

930 

1,020 

1.710 

14,500 

5,040 
2.210 
1,590 

4,260 

1,080 
960 
750 
810 

840 

780 
840 
810 
750 

720 

690 
605 
636 
648 

600 
607 
614 
621 
628 

634 

640 
647 
654 
750 

930 

648 
580 
615 
500 
475 

505 
510 
535 
530 
610 

840 
1,220 
1.190 
1,300 
1,470 

3.660 
5.440 
2,500 
1.670 
1,330 

1,190 

1,080 

990 

930 

900 

810 
750 
720 
684 
654 

642 
600 
570 
565 
810 

1.300 

1,020 
900 
780 
690 

690 
600 
630 
750 
636 

560 
510 
420 
410 
390 

348 
415 
415 
425 
415 

332 
540 

750 
620 
520 

485 
445 
445 
405 
292 
188 

353 

376 
252 
228 
200 

105 
168 
248 

208 
184 

176 
108 
144 
136 
204 

204 
200 
348 
368 
308 

364 
405 
272 
248 
129 

140 
196 
208 
228 
192 



328 
280 

780 
660 
515 

610 

490 

870 

8.200 

2,030 

1,120 

1,080 

1,160 

810 

625 

520 
440 
364 
405 
900 

750 
750 
810 
540 
420 

435 
372 
376 
440 
385 
356 

268 

29« 

475 

4,500 

7,550 

2,500 
1,910 
1,400 
1.020 
1,120 

900 
720 
810 
840 
666 

605 
595 
525 
465 
420 

368 

520 

1.870 

1,050 

900 

900 
654 
5)5 
485 
636 
900 

64! 
52 
47 
42 
32 

6 

32 

7 

38. 

8 

321 

9 

324 

10 

31  • 

11 

da 

12 

2!« 

13 

2t: 

11 

31< 

15 

29( 

16 

32! 

17 

3U 

18 

3I( 

19    .... 

301 

20 

29: 

21 

2s: 

22 

27; 

23 

26: 

24 

2S. 

25 

24, 

26 

23( 

27 

33J 

28 

37« 

29 

32( 

30 

2Sj 

31 

Note.— Discharge  determined  from  a  well-defined  rating  curve.  Discharge  relation  affected  by  Ire  Dec 
16, 1914,  to  Jan.  18, 1915,  and  Feb.  1-14, 1915;  estimates  based  on  gage  heights,  discharge  measurements 
and  climatic  records.  Discharge  estimated  Aug.  22  to  Sept.  5,  Sept.  8-23,  1914;  Uar.  17-23  and  Sept 
17-25, 1915;  by  comparison  with  records  at  other  stations  in  Westfield  River  basin. 

Monthly  discharge  of  Westfield  River  near  Westfield,  Mass.,  for  the  years  ending  Sept.  30, 

1914-15. 
[Drainage  area,  496  square  miles.] 


Observed  discharge  in  second-feet. 

Diver-      Total  discharge  In  sec- 
slon  from              ond-feet. 
Wpstfield' 

Rim-off 
(depth  in 
inches  on 
drainage 
area). 

Ac- 

Month. 

Maximiui. 

Minimum. 

Mean. 

Little 
River,  in 
million 
gallons. 

Mean. 

Per  square 
mile. 

cu- 
racy. 

1914. 
July 

495 

1,000 

300 

122 
100 
60 

209 
229 
92.9 

368.4 
345.3 
359.9 

227 
246 
111 

0.4.i8 
.496 
.224 

0.53 
.57 
.35 

B. 

August 

September 

B. 
C. 

1914-15. 

October 

November 

December 

January 

February 

March 

260 

550 

352 

6,000 

14,500 

1,260 

5,440 

1,300 

405 

8,200 

7,550 

660 

61 
70 
40 
140 
372 
475 
505 
188 
105 
280 
268 
236 

113 
187 
206 

1,010 

1,710 
720 

1,170 
559 
232 
807 

1,170 
332 

341.0 
3n.8 
341.7 
327.4 
282.9 
325.2 
319.6 
324.6 
337.1 
344.9 
324.6 
328.7 

130 
203 
223 

1,030 

1,730 
736 

1,190 
579 
250 
914 

1,190 
349 

.263 
.409 
.449 
2.08 
3.49 
1.48 
2.40 

Lie 

.504 
1.84 
2.40 

.704 

.30 

.46 

.53 

3.40 

3.63 

L71 

3.68 

1.34 

.56 

3.13 

2.77 

.79 

B. 
B. 
C. 
0. 
C. 
A. 

Anrli 

X 

^y'.:;::::;.; 

A. 

June 

B 

July 

A. 

August 

A 

September 

A. 

The  year. 

14,500 

40         687      1    3,910 

704 

1.43 

19.38 

Note.— Tbe  oSwt  Pf  storage  In  Borden  Brook  reservoir  not  taken  Into  aooount  in  computing  the  total 
discharge, 
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'lELD   RIVER  AT  QOS3  HEIGHTS,  MASS. 

'  bridge  in  Goes  Heights,  about  1}  miles  above  the 
lalf  mile  above  the  mouth  of  the  Middle  Branch. 

,  to  September  30,  1916. 

r  7,  1912,  chain  attached  to  upstream  aide  of  the 
September  30,  1915,  Barrett  &  Lawrence  water- 
utment  on  right  bank;  water-stage  recorder  is 
3  of  a  hook  gage  inside  the  well;  an  outside  staff 
^. 

from  the  bridge  or  by  wading. 
:oarse  gravel  and  bowlders;  control  practically 

im  stage  recorded:  7.33  feet,  July  8, 1915;  approxi- 
st.     Minimum  stage  recorded:  0.70  foot,  6.  p.  m. 
r  27,  1914;  discharge  practically  zero. 
aSected  by  ice. 
<;ted  by  operation  of  a  small  power  plant  about 

ter-stage  recorder  was  installed. 

Branch  of  Westjield  River  at  Gost  Height*,  Mat*., 
xring  1910-1915. 


c^.        ^f- 


Sec.-ft. 
8.6 
3.7 
114 
57.7 
5.1 
4. 4 

27.2 
265 


35.3  I 
256 
13.1 
12.7 
6.8 

63.1  I 
59.4 

74.2  I 
66.2 

213     I 

208     I 
55 


19U. 
Feb.  14 
Mar.  26 
Aug.  8 
Sept.  6 
il  « 

1914. 

I  Jan.    2 

12 

23 

I   Feb.  10 

26 


Apr. 

3 
3 

7 

May 

25 

Auk. 

13 

Dtc. 

16 

1915. 

Jan. 

8 

Feb. 

1 

Mar. 

2 

Apr. 

13 

Made  by- 


R.  S.  Barnes 

O.  W.  llartwell. 

C.  H.  Ptoroe 

....do 

do 


R.S.  Barnes.. 

....do 

....do 

....do 

.do. 


C.H.  Pierce.. 

....do 

R.S.  Damas.. 

....do 

C.  H.  Pierce.. 
R.  S.  Barnes. 


R.  8.  Barnes. 

....do 

do 


.do. 


Oan 
Might. 


Fea. 

a  1.84 

3.64 

.92 

1.09 

1.09 

<>1.«2 

'1.58 

•1.99 

•2.66 

•2.53 

2.52 

2.52 

2.00 

1.37 

.98 

•1.40 

•3.86 

•1.79 

•1.94 

3.93 


Dis- 
charge. 


See.-ft. 
M.7 

1,140 
3.4 
13.4 
11.2 

45.1 

45.3 

33.8 

58 

36.1 
440 
438 
321 

53 
8.S 

51.1 

US 
«3 
IM 
657 


urge  relation  affected  by  ice. 

iddle  Branch  of  WeitfUld  River  at  Gou  Heights,  Most., 
«  ending  Sept.  SO,  1910-1915. 


5»y. 

July.  ]  Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

910. 

23 
23 
12 
11 
14 

10 

7  A 

13 
11 

7.8 

1910. 
21 

8.6 
10 
7.8 
6.9 

7.8 

5.2 
&9 
8.6 

13 

10 

7.8 
5.3 
&3 
8L0 
6.9 

4.4 

7.8 
8L6 
7.8 
7.8 
7.8 

22 

23 

5.2 

6.9 

&< 
6  9 

6.9 
&9 

&9 
4.4 
5.2 
4.4 
4.4 

34 



35 

36 

7.8 

27 

6.B 

7.8  1    7.8 
5.2    26 

7.8  1  29 

1  28 

13 

39 

a« 

IS:::. I 

i.4 

1  31 



-11 


III 


I   1 


I 
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StJKFACE  WATEBS  OF   MASSACHUSETTS. 


DttUy  discharge,  in  second-feet,  of  Middle  Branch  of  Westfield  River  at  Gou  Heights,  Ma*:, 
for  the  years  ending  Sept.  SO,  1910-191S — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Iiine. 

July. 

Aug. 

Sept. 

1910-11. 
1 

6.9 
4.4 

6.9 
8.6 
48 

138 

322 

212 
68 
48 
42 
26 

59 
42 
40 
30 
30 

22 
24 
23 
32 

55 

68 
36 
30 
35 
26 

35 
29 
35 
46 
30 

21 
24 
29 

152 
132 
110 
96 
110 

1,030 
860 
535 
300 
255 

338 

196 
221 
300 

685 

323 
221 

177 
177 
216 

189 
221 
212 
170 
142 

142 
132 
142 

177 
170 

435 
435 
750 
560 
4S5 

535 
585 
560 
535 
390 

345 
300 
255 
246 
238 

234 
585 
535 
635 
390 

221 
196 
177 
156 
138 

126 
113 
142 
135 
181 

135 
212 
170 
138 
113 

102 
83 
62 
71 
71 

68 
59 
66 
62 
69 

66 
42 
40 
91 
126 

102 
66 
55 
53 
53 

68 
49 
40 
42 
35 
30 

181 
166 
138 
135 
107 

181 
212 
204 
212 
192 

177 
135 
122 
113 
221 

204 
192 
322 
300 
234 

173 
345 
300 
212 
145 

122 
107 
83 
71 
67 
53 

66 
49 
30 
24 
21 

66 
336 
192 

91 
110 

75 
96 
435 
234 
135 

71 
66 
48 
40 
40 

36 
24 
30 
24 
24 

29 
42 
40 
36 
22 

48 

23 

300 

192 

48 

48 
42 
38 
62 
57 

53 
46 
40 
36 
35 

30 
38 
29 
24 
23 

21 
21 
18 
14 
14 

12 
12 
11 
11 
7.8 

14 
12 

10 
7.8 
6.9 

13 
12 
11 

7.8 
6.9 

5.2 
3.5 

11 
7.8 

13 

8.6 
10 
30 
14 
16 

12 
19 
10 
23 
21 

19 
16 
13 
21 
18 
13 

6.9 
5.2 
4.4 
4.4 
3.5 

3.2 
3.2 
3.2 
3.6 
3.2 

2.9 
3.5 

10 

16 

14 

11 
.5 
.5 

12 

10 

3.5 
12 
7.8 
6.2 
3.5 

3.5 

2.9 

.6 

.3 

.0 

3.S 

11 
12 
13 
11 
10 

8.6 
7.8 
10 

8.6 
7.8 

5.3 
3.5 

48 
16 
13 
11 
5.2 

6.9 
11 
13 
12 
12 

26 
46 
62 
85 
94 
75 

7.S 
5.2 

12 

14 

12 

5.2 

5.2 

.5 

.6 

.4 

16 
7.8 
7.8 
7.8 
4.4 

3.5 
3.2 
2.9 

18 

16 

46 
23 
12 
23 
12 

12 
10 
12 

e.B 

12 
11 

43 

2 

S3 

3 

29 

4 

34 

5 

16 

G 

4.4 

10 
6.9 

7.8 
8.6 

6.9 
4.4 
6.9 
4.4 

6.9 

5.2 
6.9 
3.5 

, 

34 

7 

18 

g 

13 

g 

IS 

10 

86 

11 

91 

12 

78 

13  :::::::: 

75 

14 

57 

15     ... 

46 

16 

5S 

17 

48 

18 

26 

19 

23 

20  

19 

21  

IS 

22 

11 
14 
12 
13 

10 
6.9 
5.2 

11 

12 

13 

53 
196 
181 
142 
135 

119 
166 
173 
110 
83 

71 
59 
49 
36 
29 

24 
24 

59 

1,760 

660 

485 
980 
1,090 
920 
695 

189 
145 

75 

83 

75 

83 

13 

23 

34 

34 

23 

25 

14 

26 

30 

27 

1,270 

1,210 

585 

668 

255 

30 

28 

35 

29 

30 

30 

48 

31  

1911-12. 
1 

119 
110 
96 
59 
55 

48 
278 
196 
173 
145 

110 
83 
152 
138 
177 

177 
177 
159 
300 
216 

156 
142 
110 
126 
208 

145 
138 
113 
102 
96 

104 
96 

102 
83 
83 

91 
104 
101 

138 
107 
94 

7.8 

2 

196 

3 

132 

4 

7S 

5 

30 

6 

33 

7 

31 

g 

30 

9 

110 

30 

10 

96 

83 
80 
78 
78 
102 

156 
.•US 
204 
142 
96 

113 
107 

560 
322 
196 

142 
212 
208 
177 
152 

m 

8.9 

11 

7.8 

12 

8.4 

13 

7.5 

14 

300 
1,150 

1,690 
920 
668 
640 
585 

585 
SfiO 
535 
435 
322 

216 
278 
159 
668 
640 
485 

7.5 

15 

6.9 

16 

13 

17  . 

15 

18 

10 

19 

8.9 

20 

8.6 

21 

8.2 

22 

6.9 

23 

8.0 

24 

7.9 

25 

7.9 

26 

8.0 

37 

7.0 

28 

7.2 

39 

8.0 

30 

8.0 

3J 
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e  Branch  of  Watfitld  River  at  Oou  Heights,  Mat*., 
Jept.  30,  i9/0-/9/5— Continued. 


Feb. 

Uu. 

Apr. 

lUy. 

June. 

July. 

Aug. 

Bept 

138 

220 

830 

a» 

77 

8.9 

7.9 

7.9 

70 

175 

204 

47 

67 

8.9 

6.9 

7.4 

67 

125 

176 

38 

67 

9.4 

6.0 

6.9 

64 

85 

161 

39 

66 

7.4 

6.3 

6.4 

63 

75 

290 

36 

49 

7.9 

4.8 

U 

M 

70 

231 

33 

36 

6.4 

4.0 

11 

57 

70 

173 

30 

16 

6.4 

3.6 

8.9 

64 

60 

143 

34 

38 

6.4 

3.2 

7.9 

S2 

125 

137 

30 

39 

6.6 

3.3 

6.4 

49 

175 

109 

30 

33 

6.6 

3.9 

6.0 

47 

140 

361 

33 

23 

6.2 

3.6 

6.6 

44 

120 

893 

30 

31 

6.6 

2.1 

6.0 

42 

130 

436 

39 

19 

4.8 

1.6 

6.3 

>    39 

456 

384 

39 

18 

4.8 

3.2 

3.9 

r   38 

599 

360 

36 

16 

4.4 

4.8 

3.2 

)    38 

388 

406 

36 

16 

4.4 

3.6 

3.2 

i          38 

176 

1S7 

41 

13 

4.4 

2.9 

3.0 

i          39 

ir 

149 

39 

12 

4.4 

3.6 

4.0 

4    40 

112 

135 

36 

13 

4.0 

3.0 

4.0 

B    43 

304 

122 

37 

17 

4.0 

30 

4.4 

4    44 

260 

107 

36 

34 

3.6 

30 

6 

0     48 

473 

103 

30 

It 

3.6 

i.0 

75 

4     52 

134 

97 

73 

16 

8.6 

3.6 

59 

0    57 

194 

92 

386 

13 

3.6 

2.9 

37 

17    05 

301 

83 

310 

11 

3.3 

3.2 

17 

14    80 

606 

77 

87 

U 

3.9 

3.0 

13 

n    100 

1,470 

77 

67 

11 

2.9 

2.6 

8.9 

)7    485 

673 

80 

104 

13 

5.6 

2.3 

8.9 

ro  

333 

let 

390 

7.9 

It 

5.6 

8.9 

n 

253 

83 

149 

7.9 

12 

7.4 

8.4 

J5  

r4 

103 

11 

7.9 

51   530 

80 

436 

256 

23 

6.4 

2.9 

6.6 

38   314 

1,040 

905 

304 

31 

12 

4.4 

4.8 

99   231 

667 

451 

183 

31 

16 

4.4 

3.3 

87   211 

394 

314 

164 

26 

11 

4.4 

3.3 

80   201 

301 

356 

314 

40 

8.4 

4.4 

3.3 

57   114 

135 

331 

476 

30 

6.4 

4.0 

3.0 

80   119 

131 

256 

2M 

21 

11 

3.0 

3.6 

S3    to 

137 

999 

228 

22 

23 

3.3 

1.0 

57    55 

117 

1,220 

204 

21 

11 

3.9 

1.4 

57    49 

97 

503 

173 

20 

7.4 

3.2 

1.4 

27    39 

133 

426 

165 

14 

6.4 

3.6 

1.3 

45    X 

107 

530 

204 

12 

6.4 

4.4 

1.2 

38    19 

92 

436 

678 

11 

6.4 

4.8 

.8 

47    36 

80 

314 

335 

11 

6.4 

4.0 

.6 

61    55 

«7 

314 

238 

11 

6.4 

3.6 

.6 

63    so 

94 

294 

304 

14 

6.4 

2.9 

.6 

63    61 

140 

357 

173 

12 

6.4 

2.6 

.6 

M    63 

206 

530 

165 

12 

5.6 

2.9 

•8 

;4 

49    75 

149 

647 

141 

11 

4.8 

39 

36    80 

112 

775 

137 

11 

4.0 

4.4 

«    76 

121 

617 

113 

11 

3.2 

38 

.6 

36    75 

130 

357 

104 

8.9 

6.9 

47 

.6 

30    99 

130 

275 

87 

4.8 

6.0 

20 

.6 

38    SS 

112 

221 

78 

4.8 

2.9 

11 

.6 

231    51 

87 

195 

57 

4.4 

3.3 

7.4 

.6 

335    45 

117 

426 

43 

3.6 

2.9 

6.6 

1.3 

436    38 

736 

503 

38 

3.9 

2.7 

2.9 

1.4 

403   m 

695 

370 

40 

4.4 

2.6 

3.6 

1.4 

335  

653 

310 

30 

6.9 

2.6 

4.0 

1.4 

iia 

339 

336 

28 

8.9 

2.6 

8.9 

XO 

m 

ate 

38 

2.9 

8.4 

i!. 


: 


'I 

rti 


I . 


f! 

i: 


Digitized  by 


'! 

Google  I ' 


164 


SURFACE   WATERS   OF    MASSACHUSETTS. 


Daily  ducharge,  in  second-feet,  of  Middle  Branch  of  Westfield  River  at  Goss  lleighu,  Mom., 
for  the  years  ending  Sept.  SO,  ;9iO-J9I5— Continued. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914-18. 
1 

2.3 
2.3 
2J) 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.3 

2.6 
2.6 
2.6 
2.6 
2.6 

3.6 
12 
17 
17 
17 

11 

7.4 
6.9 
6.9 
5.2 

1.4 
.4 
.6 
1.4 
2.0 
2.6 

2.0 
4.0 
2.6 
2.3 
2.6 

2.9 
3.6 
2.0 
4.4 
3.6 

2.0 
3.6 
2.6 
2.9 
2.C 

41 
35 
19 
14 
11 

7.9 
7.4 
6.9 
7.4 
10 

17 
36 
51 
41 
29 

14 

16 

18 

IS 

11 
8.9 
9.4 

11 

10 
8.4 

5.6 
7.4 
7.9 

51 

55 

29 
23 
15 
12 
12 

23 
33 
35 
20 
12 

12 
11 
12 
23 
23 
14 

13 
13 
13 

13 
13 

17 
65 
114 
38 
23 

12 

41 

338 

238 

231 

238 
335 
879 
840 
416 

256 
218 
221 
286 
218 

182 
158 
135 
107 
80 
67 

45 
61 
53 
67 

77 

143 
260 
173 

117 

77 

57 
63 
67 
57 
221 

576 
294 
304 
161 
143 

135 
130 
143 
388 
1,810 

530 
238 
158 

138 
124 
99 
84 
97 

83 
72 
84 
75 
61 

59 
53 
50 
45 
47 
41 
38 
33 
30 
33 

36 
32 
35 
45 
65 

102 
61 
47 
38 
30 
38 

35 
30 
36 
38 
38 

61 
127 
130 
158 
179 

570 
710 
256 
173 
135 

117 
107 
102 
92 
82 

75 
59 
47 
43 
39 

38 
36 
35 
35 
75 

102 
87 
82 
75 
65 

61 
53 
61 
70 
51 

38 
33 
32 
30 
24 

23 
24 
27 
23 
19 

14 
53 
49 
36 
26 

24 

35 

23 

12 
9.4 
8.9 

7.4 
5.6 
5.2 
4.8 
4.0 

2.6 
3.6 
3.6 
3.2 
2.6 

2.3 
2.0 
1.2 
1.3 
1.4 

2.9 
4.8 
6.0 
4.0 
5.6 
6.4 
3.2 
2.9 
2.6 
2.3 

2.0 

2.0 
9.4 
6.9 
6.0 

23 
51 
65 
38 
30 

38 

19 

919 

886 

176 

80 
135 
117 
61 
41 

35 
32 
30 
26 
112 

35 
67 
38 
30 
33 

24 
23 
23 
26 
26 
18 

18 

13 

26 

1,180 

646 

256 
208 
149 

87 
84 

57 
39 
61 
47 
38 

85 
32 
24 
23 
19 

19 
127 
173 
80 
72 

53 
38 
35 
35 
80 
77 

43 

3 

30 

3 

27 

4 

24 

{ 

23 

« 

IS 

7 

12 

8 

13 

9 

13 

10 

13 

11 

12 

12 

9.4 

13 

11 

14 

6.4 

15 

3.6 

16 

3.6 

17 

4.4 

18 

4.4 

19 

4.0 

20 

6.0 

21 

33 

22 

38 

23 

12 

24 

7.4 

25 

S.2 

36 

6  0 

27 

7.4 

38 

7  9 

39 

6.0 

30 

6.4 

31 

Note.— Discharge  determined  from  two  fairly  well  defined  rating  curves — one  applicable  to  tbe  chain 
gage  readings  and  the  other  to  the  hook  gage. 

Discharge  relation  affected  by  Ice  Dec.  4, 1910,  to  Har.  26, 1911:  Jan.  4  to  Mar.  13, 1912;  Feb.  3  to  Uar.  13, 
1913;  Dec.  27, 1913,  to  Mar.  1,1914;  Nov.  19-27, 1914;  Dec.  16, 1914,  to  Jan.  17, 1915;  Jan.  30  to  Feb.  15, 191S. 
and  Feb.  27  to  Mar.  12, 1915.  Daily  dlscOiarge  Feb.  3  to  Mar.  12, 1913;  Dec.  27, 1913,  to  Mar.  1, 1914;  Nov. 
19-27,  1914;  Dec.  16,  1914,  to  Jan.  17, 1915;  Jan.  30  to  Feb.  15, 1915;  and  Feb.  27  to  Mar.  12, 1915,  estimated 
Irom  discharge  measurementi,  climatic  records,  and  information  furnished  by  the  observer.  No  reoord 
obtained  Sept.  4-20,  Sept.  22-24,  and  Nov.  7-14, 1912;  discbarge  estilnated  by  comparison  with  records  at 
KnlghtvUle. 

Monthly  discharge  of  Middle  Branch  of  Westfield  River  at  Gost  Heights,  Mass. ,  for  the  years 
ending  Sept.  SO,  1910-1915. 
(Drainage  area,  53.  square  mUes.] 


Discharge  in  second-feet 

BuiHlfr 
(depth  in 
Inches  on 
drainage 
area). 

Honth. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Acoa- 
r»oy. 

1910. 
July  14-31 

12 
29 
196 

S.2 
4.4 

.0 

7.82 
11.3 
26.9 

a  148 
.213 
.506 

0.10 
.25 
.67 

B. 

August 

B 

September 

B. 

1910-11. 

14 

323 

.0 
0.9 

6.71 
54.9 

»3ao 

«70.0 
•25.0 
0  178 
264 

7a  4 

84.4 
13.3 
20.9 
SS.7 

.127 
1.04 
.567 
1.32 
.472 
3.33 
4.98 
1.48 
1.59 
.251 
.394 
.692 

.15 

1.16 

.65 

1.52 

.49 

3.84 

5.56 

1.71 

1.77 

.29 

.45 

.77 

B. 

November. 

A 

D. 

January 

D. 

D. 

March... 

1,270 
1,030 
212 
436 
30 
94 
91 

D 

April 

96 
30 
21 
3.5 
.8 
13 

B. 

i&i:::................................:. 

A 

June 

A 

July 

B 

August  . 

B 

B 

1,270 

.0 

ri.7 

1.35 

18.36 

a  Estimates  based  on  comparisons  with  records  at  other  statloDS  In  Westfield  Btver  bwln. 
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WestJUld  River  at  Got*  HeighU,  Mat*.,  for  the  year* 
to,  J910-1915— Continued. 


I>iaofaarg«  in  aeoond-feet. 

RlUK>ff 

(depth  in 
Incinaon 

Per 
aqoara 
mUe. 

Aoca- 

MInlnmm. 

Mean. 

diuinage 
am). 

racy. 

1,780 

34 

385 

S.3S 

6.30 

D. 

300 

48 

144 

X73 

S.04 

D. 

fiflO 

78 

151 

3185 

8.29 

D. 

•  86.7 

•  86.3 
•  413 

351 

1.64 
1.63 
7.79 
6.63 

1.89 

1.76 
8198 
7.39 

D. 

D. 

'i.'wo"" 

C. 

7S0 

ii3" 

B. 

345 

53 

175 

8.30 

3.80 

B. 

300 

7.8 

45.1 

.851 

.95 

B. 

1« 

.0 

5.28 

.100 

.13 

B. 

40 

.4 

106 

.300 

.23 

B. 

IM 

&9 

23.5 

.443 

.49 

B. 

1,690 

.0 

148 

Z79 

38.14 

soo 

7.0 

51.6 

.974 

1.13 

D. 

eoo 

43 

129 

3.43 

Z71 

C. 

418 

69 

154 

Z91 

8.36 

B. 

619 

66 

183 

3.45 

8.98 

B. 

4S5 

38 

7Z0 

1.36 

1.42 

C. 

1.470 

eo 

364 

4.98 

5.74 

C. 

893 

77 

305 

3.87 

4.32 

A. 

310 

30 

71.1 

1.34 

1.54 

A. 

77 

7.9 

35.5 

.481 

.54 

B. 

19 

Z9 

&13 

.116 

.13 

C. 

7.9 

1.6 

3.77 

.071 

.08 

C. 

75 

2.9 

11.8 

.223 

.25 

B. 

1,470 

1.6 

98.3 

1.86 

35.19 

783 

7.9 

74.5 

1.41 

1.63 

B. 

984 

39 

179 

3.38 

8.77 

A. 

339 

56 

139 

Z62 

3,03 

A. 

630 

27 

137 

Z40 

Z77 

B. 

530 

19 

103 

1.93 

ZOO 

B. 

1,040 

67 

341 

4.55 

6.25 

B. 

1230 

195 

446 

&43 

9.39 

A. 

678 

36 

179 

3.38 

3.90 

A. 

40 

ZS 

14.1 

.266 

.30 

B. 

23 

Z6 

&81 

.129 

.15 

B. 

47 

X6 

7.43 

.140 

.16 

B. 

5.6 

.4 

1.51 

.028 

.03 

C. 

1,230 

.4 

136 

Z38 

3Z37 

17 

.4 

4.73 

.089 

.10 

B. 

51 

ZO 

IZ3 

.230 

.26 

C. 

65 

5.6 

18.0 

.340 

.39 

C. 

879 

13 

188 

3. 55 

4.09 

C. 

1,810 

45 

230 

4.34 

4.52 

C. 

138 

30 

«a5 

1.14 

1.31 

C. 

710 

30 

123 

Z30 

Z57 

A. 

102 

8.9 

41.0 

.774 

.89 

A. 

9.4 

1.3 

3.93 

.074 

.08 

B. 

919 

18 

105 

1.98 

Z2S 

A. 

1,180 

13 

134 

Z34 

Z70 

A. 

43 

3.6 

U.6 

.257 

.29 

A. 

1,810 

.4 

7M 

1.44 

19.48 

a  with  records  at  otlier  statiana  in  Westfleld  River  basin. 
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SUBPACE  WATEBS  OP  MASSACHtTSBTTS. 


Dayt  of  defiamey  in  duchar^e  of  Middle  Branch  of  Westfield  Riv«r  at  Oo$$  HdffUa, 
Mats.,  dtinng  the  years  ending  Sept.  30, 1911-1915. 


Discharge 

insecona- 

leet. 

Theont- 

icalliorse- 

power  per 

foot  of 

laU. 

1910-11 

1911-12 

1913-13 

1913-14 

1914-15 

LO 
2.0 

.23 

4 

6 

8 
8 

13 
22 

2 
7 

i' 

3.0 

.34 

» 

11 

17 

41 

44 

4.0 

.40 

U 

24 

32 

83 

64 

6.0 

.67 

16 

27 

46 

60 

63 

10 

Lt 

43 

59 

88 

93 

98 

U 

1.7 

88 

83 

115 

117 

129 

ao 

Z3 

lOS 

88 

126 

122 

147 

30 

3.4' 

163 

104 

141 

142 

176 

40 

4.6 

206 

112 

162 

164 

226 

SO 

8.7 

238 

123 

177 

177 

344 

75 

8.8 

m 

158 

214 

301 

379 

100 

11.4 

304 

195 

242 

226 

300 

ISO 

17.1 

255 

295 

266 

324 

200 

22.7 

338 

294 

316 

291 

334 

2S0 

28.4 

347 

314 

326 

109 

344 

300 

34.1 

350 

319 

341 

318 

850 

350 

30.8 

356 

331 

345 

330 

361 

400 

45.8 

356 

333 

351 

334 

362 

450 

SI.  2 

357 

336 

355 

341 

364 

EOO 

66.8 

367 

339 

857 

344 

364 

600 

68.2 

3«0 

353 

360 

351 

367 

700 

79.6 

361 

358 

363 

357 

368 

800 

90.9 

361 

359 

363 

361 

358 

800 

102 

362 

359 

364 

361 

362 

1,000 

114 

362 

362 

364 

363 

363 

1,500 

170 

365 

364 

365 

365 

364 

2,000 

227 

366 

365 



Nora.— The  above  table  gives  the  theoretical  horsepower  per  foot  foil  that  may  be  developed  at  dUerent 
rates  of  discharge,  and  shows  the  number  of  days  on  which  the  discharge  and  correspondmg  horsepower 
were  respectively  lees  than  the  amounts  given  In  the  columns  for  dlschar^  and  horsepower.  In  using  this 
table,  aUowanoe  should  be  made  for  the  various  losses,  the  principal  ones  being  the  wheel  loss,  which  may 
be  as  large  as  20  per  cent,  and  the  head  loss,  which  may  be  as  large  as  5  per  cent. 

WEST  BRANCH  OF  WESTFIELD  RIVER  AT  CHESTER,  MASS. 

Location. — ^At  steel  highway  bridge  about  500  feet  above  the  Boston  4  Albany 

Railroad  bridge  in  the  town  of  Chester  and  about  400  feet  below  mouth  of  Walker 

Brook. 
Drainaob  arka. — ^73  equaie  milee. 
Rkoobdb  available. — Station  established  September  30,  1915;  several  dischaige 

measurements  in  period  1910  to  1915. 
Gaqs. — Chain  gage  attached  to  upstream  side  of  bridge;  read  twice  daily. 
DiscHAROB  MBASCBEMENTS. — Made  by  wading  juBt  below  mouth  of  Walker  Brook 

or  from  upstream  side  of  bridge. 
Channel  and  control. — Channel  covered  with  coarse  gravel  and  bowlders.    Riffle 

about  300  feet  below  the  station  forms  the  control. 
Winter  flow. — Discharge  relation  affected  by  ice. 
Rbodlation. — Several  small  power  plants  on  the  main  stream  and  Walker  Brook 

above  the  station  affect  distribution  of  flow  at  low  stages. 
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Br<mA  of  WutfiM  IHver  during  1910-1916, 


eby— 

Otra 

Dtf- 

eharn. 

Tut. 

'"■t^ 

•  4.48 
Z44 

AM 

3S.3 

in  bridge  and  later  reduced  to  datum  o(  present  gaga. 
IIVER  NEAR  WESTnELD,  MASS.' 

[>f  the  Springfield  waterworks,  in  the  town  of 
lence  of  Pebble  and  Borden  brooks  and  about  3 
ally  (July,  1905,  to  December,  1909)  a  short  di»- 
Cobble  Mountain. 

it  original  site;  48  square  milee  at  present  site, 
to  December  31,  1909,  at  original  site;  March  1, 
>Tesent  site. 

t  the  original  site  below  Borden  Brook  (used 
3tennined  by  methods  commonly  employed  at 
i>om  August,  1906,  to  September,  1907,  a  30-foot 
tance  below  the  gage.' 

ter  flow  determined  from  continuous  record  of 
(crest  length,  155.4  feet),  for  which  coefiSdenta 
inents  at  Cornell  University;  low  water  flow,  lees 
from  continuous  record  of  head  on  a  12-foot  sharp- 
:tion8,  the  crest  being  2.55  feet  below  that  of  the 
f  Springfield  is  measured  by  a  54-inch  Venturi 
chart.  Daily  record  corrected  for  storage  in  a 
it  5  miles  above  station,  but  owing  to  the  time 
dam  and  the  natural  storage  along  the  stream 
represent  exactly  the  natural  flow  of  the  stream 

um  discharge   for  24   hours,    1909-1915:1,490 

linimum  discharge  apparently  zero  at  various 

brom  the  reservoir  was  equal  to  or  greater  than 

im. 

ed  at  station  for  municipal  supply  of  Springfield 

I. 

ompiled  under  the  direction  of  E.  E.  Lochridge, 

ommissioneTS,  Springfield,  Mass. 


I 


'         I 


eter  methods  are  compared  in  U.  8.  Oeol.  Survey  Water- 
1<4-1<S. 


168  subface  waters  of  Massachusetts. 

Diteharge  nuaturemerUs  of  WeslJUld  Little  River  near  WettJUld,  Mas*.,  during  190S-19O9. 


Sate. 

Mmle  by- 

Oage 

height. 

Dis- 
charge. 

Date. 

Made  by— 

Mlg?t. 

DI*.. 
charg*. 

1905. 

Fert. 

23.8 

1906. 

Ftet. 

aee.-fL 

July  14 
Aug.  10 

Barrows  and  Norcross.. 
Norcrossand  Lochrldge 

2.32 
2.30 

Oct.  24 
24 

F.  E.  Pressey 

2.59 
Z58 

41.8 

do 

4a4 

B«pt.   8 

do 

2.98 

82 

24 

do 

2.56 

S9.8 

27 

T.  W.Norcroas 

do 

2.40 
2.39 
2.94 

26.5 
25.7 
85 

24 
24 
25 

do 

X56 
X5S 
3.28 

8B.S 

28 

do 

4a8 

Oct.    13 

do 

do 

ISO 

14 

do 

2.76 
2.57 

59 
40.1 

25 
25 

do 

3.28 
3.26 

138 

Nov.    9 

Norcross  and  Lochrldge 

do 

140 

T.  W.Norcross 

•■2. 61 

38 

Nov.  23 
24 

3.02 
2.84 

3S 

1906. 

do 

72 

Har.  23 

Apr.    6 

do 

4.21 

449 

1907. 

6 

do 

4.64 

594 

Apr.  24 

Wood  and  Mention 

4.30 

473 

6 

do 

4.  S3 

587 

27 

do 

3.12 

113 

6 

do 

4.% 

666 

27 

do 

S.10 

114 

6 

do 

do 

do 

4.44 
3.31 
3.21 

555 
162 
135 

27 

May  17 

17 

do 

3.09 
3.76 
3.71 

IIS 

23 

D.M.Wood. 

309 

34 

Barrows  and  Norcross. . 

278 

F.  E.  Pressey 

2.48 
2.58 

26.5 
45.2 

Jnly   19 
Aug.  22 

do 

T.  W.Norcross 

3.03 
1.78 

11.5 

Aug.    9 

do 

4.80 

10 

do 

2.34 

23.4 

22 

do 

1.78 

4.8» 

10 

do 

2.32 

26lO 

22 

do 

1.78 

S.0O 

10 

do 

2.34 
2.34 
2.34 
2.33 

22.8 
21.4 
22.4 
24.2 

22 
22 
22 
23 

do 

1.78 
1.73 
LTD 
1.73 

4.85 

10 

O.M.Brett 

:::::do::::::::::::::;:: 

do 

4.00 

10 

F.  E.  Pressey 

4.  OS 

10 

g.  M.Brett 

Barrows  and  Pressey... 

do 

4.70 

10 

2.33 

22.3 

23 

do 

1.73 

4.81 

Sept.  18 
18 

F.  E.  Pressey 

1.68 
1.08 

3.4 
3.2 

23 
23 

do 

do 

L73 
1.74 

4.57 

do t. 

4.37 

19 

do 

1.68 

3.3 

23 

do 

1.73 

4.3S 

19 

do 

1.68 

3.1 

23 

do 

1.73 

4.41 

19 

do 

1.68 

3.1 

23 

do 

1.72 

4.48 

19 

do 

1.68 

3.1 

23 

.....do 

1.71 

4.40 

19 

.....do 

1.68 

2.8 

23 

::::;^8::::::::;::::::;: 

1.71 

4.21 

19 

do 

1.68 

3.2 

33 

1.71 

S.5B 

19 

do 

1.68 

2.9 

19 

do 

1.68 

3.3 

1908. 

34 

do... 

do 

2.09 
2.04 

11.8 
10.6 

Apr.  34 
24 

D.M.Wood 

X85 
X85 

09.4 

25 

do 

76.7 

25 

do 

2.02 

11.2 

Sept.  25 

Wood  and  French 

1.68 

3.9 

25 

do 

2.02 

10.6 

Oct.   19 

do 

L88 

9.0 

Oct.   21 

do 

3.28 

154 

19 

do 

1.87 

4.4 

22 

do 

3.00 

96 

Dec.  21 

do 

>2.30 

18.1 

22 

do 

3.00 
2.99 

94 
89 

1909. 

22 

do 

22 

do 

do 

2.99 
2.98 

87 
88 

Jan.     1 

7 

D.M.Wood 

1X40 
<i3.54 

21.8 

22 

do 

221 

22 

do 

Z93 
2.92 

81 

77 

21 
Feb.  10 

do 

a  2. 61 
«3.63 

22:7 

22 

do 

do 

86.9 

23 

do 

2.76 

63 

24 

do 

4.61 

618 

33 

do 

2.75 

61 

Mar.    9 

do 

2.71 

53.8 

23 

do 

2.72 

56 

Apr.    2 

do 

3.52 

226 

23 

do 

2.71 

50 

June    2 

do 

2.60 

4S.1 

23 

do 

2.72 

59 

Aug.  25 

do 

1.96 

0.3 

34 

do 

2.60 

43.6 

Oct.     9 

T.  W.Norcross 

1.93 

5.3 

a  Discbarge  relation  aflected  by  Ice. 

Daily  discharge,  insecond-/eet,ofWestfield  Little Rivernear  WeslJUld,  Mass.,  for  the  year* 

ending  Sept.  30,  1905-1915. 


Day. 

Aug. 

Sept 

Day. 

Aug. 

Sept 

Day. 

Aug. 

Sq>t 

1905. 

220 

100 
69.8 
51.0 
30.7 

21.7 
30.7 
27.1 
26.4 
20.6 

31.5 
33.8 

423 

832 

518 

255 

141 
92.4 
69.8 
51.0 

1905. 
11 

25.1 
23.9 
17.8 
13.6 
29.2 

85.0 
64.7 
36.4 
22.8 
18.7 

42.8 
276 
272 
155 

85.0 

67.3 
64.7 
92L4 
93.9 
77.9 

1906. 
31 

15.6 
14.4 
12.2 
11.6 
64.7 

40.9 

37.8 

at.  5 

33.0 
51.0 
39.0 

80.4 

12 

22 

09.8 

13 

23 

61.0 

14 

24 

40.0 

15 

25 

35.6 

16 

26 

29  2 

17 

27 

39.3 

18 

28 

27.8 

19 

29 

33.9 

10 

20 

30 

33.9 

31 

Digitized  by 
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Little  River  near  WettfieU,  Uatt.,forti»eyeaT* 
>05-iP75— Continued. 


>v. 

Apr. 

May. 

June. 

July. 

Au,. 

Sept. 

5.1 

339 

76.5 

85.0 

92.4 

27.8 

5.8 

&1 

203 

60.8 

61.1 

48.9 

2L7 

4.8 

3.3 

U7 

90.9 

49.9 

85.5 

16.0 

8.0 

«.7 

Itt 

79.3 

40.0 

93.9 

26.8 

8.7 

o.e 

3» 

71.1 

41.9 

46.8 

19.6 

7.S 

1.0 

563 

68.5 

88.0 

29.9 

16.0 

S.8 

i3.3 

272 

79.3 

73.8 

23.9 

14.4 

4.8 

1.0 

180 

68.8 

58.7 

19.6 

69.8 

4.4 

1.9 

198 

97.0 

46.8 

16.9 

42.8 

4.1 

8.1 

S38 

121 

57.6 

17.8 

23.9 

8.9 

2.2 

745 

92.4 

68.7 

17.8 

3X8 

3.6 

0.7 

545 

76.5 

36.4 

15.6 

17.8 

4.6 

"9.2 

3G4 

61.1 

27.1 

12.6 

15.3 

6.3 

•9.2 

300 

48.9 

20.6 

10.9 

11.6 

4.4 

15.5 

1,060 

29.2 

16.4 

9.8 

ia6 

3.7 

3.0 

706 

19.6 

33.0 

8.7 

9.8 

3.1 

11.  S 

322 

17.8 

83.6 

16.9 

8.0 

3.1 

■9.9 

244- 

14.8 

108 

25.1 

8.2 

2.8 

6.4 

183 

U.3 

93.9 

16.9 

6.9 

X8 

13.8 

1<4 

14.0 

66.0 

14.0 

60 

4.6 

12.8 

134 

1S.S 

49.9 

14.0 

3a7 

22.8 

12.8 

116 

1X2 

38.1 

12.2 

16.0 

27.8 

12.8 

141 

11.2 

28.5 

13.6 

lao 

88.1 

a.  8 

141 

12.3 

38.1 

15.2 

14.0 

13.6 

13.8 

117 

18.7 

29.3 

12.9 

9.8 

10.1 

12.3 

102 

16.4 

23.9 

9.3 

8.7 

8.7 

S2.2 

88.0 

38.1 

19.2 

9.2 

8.0 

10.8 

51 

76.5 

210 

16.0 

20.6 

18.7 

9.0 

27 

•7.2 

426 

13.3 

32.2 

11.9 

9.8 

30 

88.0 

213 
123 

12.9 

86.0 
39.0 

9.0 
7.8 

26.1 

b. 

Uar.     Apr. 

May. 

June.    July. 

Am. 

Sept. 

.8 

37.1 

173 

66.0 

66.0 

34.7 

6.8 

3.0 

.8 

87.1 

125 

63.3 

266 

25.1 

6.4 

2.8 

).8 

61. « 

107 

56.5 

412 

21.1 

6.7 

7.6 

.7 

50.7 

97.0 

90.9 

248 

14.4 

8.7 

38.1 

.6 

40.4 

105 

83.6 

244 

12.9 

6.8 

32.3 

.2 

37.1 

97.0 

69.8 

300 

12.6 

9.8 

23.9 

i.O 

35.0 

89.4 

8S.0 

203 

11.6 

8.2 

14.8 

!.» 

83.0 

75.3 

76.5 

117 

11.2 

5.3 

10.6 

L3 

31.0 

75.2 

77.9 

83.6 

10.6 

6.6 

9.5 

).S 

30.0 

60.8 

79.3 

68.6 

10.0 

5.3 

10.0 

1.8 

28.0 

79.3 

85.0 

66.0 

19.2 

6.3 

33.0 

».3 

28.0 

79.3 

72.5 

56.5 

35.6 

4.0 

42.8 

?.2 

35.0 

98.5 

57.6 

52.0 

32.3 

4.9 

16.4 

t.8 

48.3 

117 

48.9 

48.9 

16.0 

6.0 

1X9 

S.3 

U6 

193 

43.8 

47.8 

11.9 

6.0 

10.8 

8.0 

110 

149 

149 

41.9 

11.3 

4.1 

a.6 

J.  7 

136 

170 

336 

36.4 

10.6 

9.3 

10.0 

1.5 

173 

129 

170 

35.5 

12.2 

7.6 

9.0 

9.3 

180 

119 

lis 

89.4 

9.8 

4.7 

10.3 

1.5 

218 

100 

97.0 

43.8 

9.8 

6.3 

9.0 

3.7 

177 

89.4 

68.5 

36.5 

19.2 

6.7 

8.3 

1.5 

224 

85. 0 

57.6 

29.2 

13.3 

3.8 

8.7 

7.1 

545 

98.5 

62.0 

26.8 

T. 

4.0 

230 

7.1 

493 

380 

44.8 

23.3 

7.6 

468 

7.1 

251 

200 

43.8 

31.1 

8.0 

S.3 

168 

7.1 

255 

119 

41.9 

19.6 

10.0 

3.8 

79.3 

7.1 

248 

95.4 

170 

15.6 

8.5 

3.0 

66.5 

7.1 

437 

85.0 

170 

14.8 

6.7 

4.9 

41.9 

.... 

482 

73.8 

85.0 

14.0 

6.3 

4.7 

762 

390 

71.1 

71.1 

62.8 

6.2 

4.6 

8U 

... 

276 

5 

3.1 

5. 

3 

3.1 
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SURFACE   WATERS  OF   MASSACHUSETTS. 


Daily  discharge,  in  second-feet,  of  Weslfield  Little  River  near  Wettfield,  Matt. ,  for  the  ye* 
ending  Sept.  30,  J905-J9i5— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bej 

1907-8. 
1 

152 
90.9 
71.1 
141 
85.0 

62.3 
61.1 

696 

328 

1C4 

111 

119 
85.0 
71.1 
61.1 

51.0 
43.8 
36.4 
33.0 
75.2 

68.7 
47.8 
39.9 
36.4 
32.2 

29.2 
948 
1,590 
1,150 

336 

las 

9.2 
8.2 
7.6 
6.2 

5.8 
5.7 
6.5 
6.3 
5.0 

ia9 

8.6 
6.4 
5.8 
5.7 

5.0 
4.9 
6.0 
6.0 
6.0 

6.8 
6.7 
5.2 
5.2 
6.6 

31.5 
39.9 
23.3 
19.6 
17.3 
16.0 

217 
213 

885 
552 
266 

717 
1,040 
493 
308 
224 

217 
149 
119 

100 
89.4 

75.2 
71.1 
63.5 
89.4 
76.2 

62.3 
89.4 
75.2 
68.5 
79.3 

71.1 
58.7 
65.3 
71.1 
55.3 

14.8 
13.3 

11.9 
10.9 
10.6 

ia3 
lao 
lao 

9.5 
9.0 

a7 
a6 

8.2 
8.2 
10.8 

13.3 
12.6 
13.3 
13.3 
U.0 

14.0 
13.3 
13.3 
12.9 
14.0 

16.4 
15.6 
13.3 
10.6 
9.6 

54.4 
56.5 
62.3 
66.0 
68.5 

60.0 
75.2 
93.9 

552 

570 

266 
170 
158 
147 
139 

136 
134 
127 
125 
119 

115 
113 
119 
647 
300 

176 
149 
149 
152 
370 
437 

9.0 
9.0 

8.5 
8.2 
8.0 

7.6 
69.8 
69.8 
83.6 
82.2 

76.5 
58.7 
62.0 
49.9 
98.5 

73.8 
6S.7 
49.9 
40.0 
30.0 

2ai 

18.7 
16.4 
14.0 
13.3 

12.6 
12.2 
11.2 
10.0 
9.2 
22.2 

269 
139 
111 

85 

100 
107 
83.6 

58.7 
48.9 

41.9 
43.8 
39.9 
43.8 
39.9 

43.8 
47.8 

245 

269 

338 

384 
402 
364 
374 
269 

189 
158 
167 
563 
647 

668 
808 
885 
850 
458 
308 

149 
137 
125 
113 
101 

90 
78 
66 
54.4 
220 

149 

109 
85.0 
77.9 
67.3 

92.4 
55.3 
64.7 
44.8 
55.3 

67.3 
65.3 
64.7 
68.7 
1,380 

668 
378 
360 
290 
278 
266 

268 
213 
168 
131 

127 

147 
152 
245 
430 

258 

183 
147 
119 
107 
98.5 

93.9 

104 

93.9 
105 

98.6 

97.0 
90.9 
73.8 
73.8 
68.5 

66.0 
66.0 
60.8 
66.0 
69.8 

254 
242 

230 
ISO 
196 

300 
406 
318 
248 
149 

105 
97.0 
89.4 

956 
1,380 

406 
283 
180 
105 
93.9 

100 

180 
266 
170 
131 

97.0 
75.2 

189 

115 

189 

612 
234 
224 
168 
89.4 

79.3 
108 
668 
314 

227 

164 

123 
93.9 
93.9 

107 

79.3 

69.8 
66.5 
61.0 
46.8 

162 
448 
286 
170 
105 

55.3 
46.8 
39.9 
32.2 
29.0 
605 

440 
340 

238 
138     - 
115 

111 

100 
90.9 
68.6 
63.5 

68.7 
62.0 
61.0 
45.8 
38.1 

36.4 
34.7 
66.0 
66.5 
49.9 

43.8 
76.2 
66.0 
62.0 
43.8 

40.9 
164 
136 
196 
131 

75.2 

189 
76.5 
47.8 
38.1 
29.9 

29.9 
28.6 
26.4 
22.2 
18.2 

15.6 
14.8 
13.3 
11.6 
12.9 

22.2 
16.4 
13.3 
12.2 
11.9 

9.0 
9.5 
34.7 
45.8 
22.2 

14.0 
11.2 
9.0 
7.6 
7.0 

51.0 
4a  0 
29.9 
25.8 
36.4 

31.6 
29.9 
27.1 
23.3 
62.0 

43.8 
31.6 
28.6 
25.8 
22.2 

21.1 
23.3 

88.0 
68.7 
38.4 

25.1 
22.3 
20.1 
17.8 
15.6 

1Z6 
10.6 
9.6 
8.6 
&0 

6.7 
19.2 
127 
63.6 
37.3 

25.1 
20.1 
17.8 
16.2 
11.6 

9.0 
9.6 
9.6 
9.6 
10.6 

0.5 
8.7 
9.6 
10.0 
9.6 

9.0 

lao 

11.6 
8.5 
24.5 

25.1 
13.6 
12.2 
11.6 

las 
9.0 

7.« 
7.3 
6.4 
6.7 
6.7 

6.7 
6l0 
6.7 
7.6 
6.0 

6.4 
6.8 
6.0 
8.0 
6l4 

7.3 
14.0 
16.4 

ia< 

8.5 

7.6 
7.6 
13.3 
1&4 

ia< 

9.3 
8.0 
7.2 
6.7 
4.4 
S.< 

7.8 

e.6 

6.8 
7.2 
0.6 

36.5 
68.7 
36.4 
21.1 
19.2 

19.3 
15.6 
13.6 
11.6 
10.3 

10.3 
14.8 
14.8 
11.6 
9.0 

7.6 
11.2 
8.5 
7.6 
16.0 

9.3 

8.7 
8.2 
7.8 
7.0 
6.8 

Z6 
2.4 
2.3 
Z2 
17.3 

ia3 

15l2 
11.9 
86 
6.7 

6.0 
3.8 
3.3 
5.7 
4.7 

8.5 
22.2 
88.0 
43.8 
88.1 

27.1 
15.2 
10.6 
8.5 
7.2 

t.6 
6.0 
6.7 
6.7 
6.3 
4.9 

2 

< 

3 

4 

4 

4 

5 

i 

6 

7 

I 

8 

'567"" 
780 
570 
402 

213 

117 
90.9 
93.5 

107    ■ 

111 
107 
117 

61.1 
42.8 
37.3 

34.7 
34.7 
39.9 
58.7 
808 

605 
234 
147 
139 
153 

139 
123 
117 
HI 
105 

104 
98.5 
95.4 
95.4 

I 

9 

4 

10 

4 

11 

4 

12 

4 

13 

4 

14 

4 

16 

3 

16 

3 

17 

3 

18  

3 

19 

3 

20 

3 

21 

22 

23 

24 

25 

3 
3 
3 
3 

2 

26 

3 

27 

3 

28 

3 

29 

37 

30 

13 

31 

1908-9. 
1 

19.3 
17.1 
U.8 
13.3 
340 

721 
218 

80.8 
61.5 
66.2 

52.5 
33.7 
28.4 
25.1 
74.0 

48  5 
30.5 
4,S.O 
63.0 
40.5 

18  5 
17.2 
55.6 
60.5 
73.0 

62.0 
60.4 
43.4 
35.8 
30.9 
23.9 

19.7 
24.3 
1&4 
14.2 
27.2 

198 

113 
77.3 
55.0 
77.1 

204 
145 
119 
165 
147 

123 
162 
150 
92.6 
1,020 

500 
536 
574 
609 
552 

342 
227 
161 

4. 

2 

4. 

3 

4. 

4 

4. 

5 

4. 

6 

4. 

7 

3. 

8 

3. 

9 

3. 

10 

4. 

U 

10. 

12 

6. 

13 

4. 

14 

4. 

15 

4. 

16 

4. 

17 

6. 

18 

81 

19 

6, 

20 

4. 

a 

3. 

22 

3.J 

23 

3. 

34 

6.< 

25 

17.! 

26 

38. 

27 

33.( 

28 

28.1 

29 

25.] 

80 

21.3 

31 
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Id  Little  River  near  WutJUld,  Man.,  for  th* 
»05-i9i5— Continued . 


b. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«*. 

98 
70 

59 

8L1 

"yi" 

16 
20 

8.3 
22 

"a" 

16 

16 
34 
18 
17 
20 

21 
30 
15 

4.7 
4.6 

4.6 
.9 

""&.'» 
11 
30 

13 
13 

3.9 

5.8 

7.2 

2 
37 
17 
18 
.14 

6.9  ■ 
31 
4.3 

8.0 
11 
32 
17 
17 

2.1 
9.0 
9.6 
64 

68 

20 
37 
19 
19 
14 
7.9 

14 
18 
13 
9.4 
18 

22 

■■■■-■ 

&1 
24 

61 
23 
18 
16 
25 

9.  J 

13 
&6 
9.6 

11 

.8 
Z6 
6.6 
4.7 
3.4 

1 

1 

13 

1    .    .. 

51 
32 

161 

161 

6.1 

25 

1 

37 

1 

30 

94 
05 
122 

33 

1 

16 



13 

321 
380 
246 

28 

14 

25 

72 
59 

28 

48 
53 

78 

127 
99 

85 
112 
111 

93 

63 

51 
35 
29 
27 
27 

24 
24 

26 

is  "" 

39 
39 
25 
25 

38 

116 
357 
214 
123 
76 

29 

89 
365 
245 
128 

84 
67 
44 
46 
27 

22 
19 
18 
18 
30 

20 
20 
20 

.82 
38 

1 

1 

5< 

64 
61 
67 
52 
46 

46 
45 
38 
32 
32 
138 

109 
137 
121 

96 

82 

74 
65 
66 
63 

56 

43 
41 
58 
38 
44 

S4 
33 
21 
117 
141 

84 
36 
60 
33 
43 

76 
57 
37 
20 
29 
17 

2.0 

6.7 



""i'.'i 

15 
3.1 
16 

16 
1.5 
5.3 

18 

16 

14 

...... 

11 

9.3 
10 
9.8 

1^ 

71 
35 
14 
16 
16 

16 
13 
4.8 

s.e 

8.3 

8.1 

33 

31 
137 
110 

lis 

1.7 

24 

X9 

.2 
i.6 

18 
26 
20 
22 
28 

21 
21 
2S 
20 
20 

28 
23 
31 
40 
55 

32 
31 
32 
31 
32 

47 
140 
03 
9S 
9S 

148 
650 
405 
260 
223 
16S 

131 
112 
65 

89 
177 

663 
605 
268 
184 
170 

186 
164 
158 
221 
289 

210 
148 
124 
117 
161 

220 
195 
146 
134 
121 

103 
99 
133 
lit 
115 

135 
78 
44 
40 
20 

28 
33 

82 
237 
163 

160 
128 
83 
62 
46 

60 
43 
42 
35 
31 

30 
37 
36 
30 
30 

56 

33 
33 
65 
S3 

'ml 


il 

..I '  ,1' 


Digitized  by 


GoJ 


li 


172 


SURFACE   WATERS  OF   MASSACHUSETTS. 


Daily  dMtarge,  tn  tecond-fett,  of  Westfield  Little  River  near  WetlfieU,  Mai*.,  for  \ 
year»  ending  Sept.  SO,  /905-/9i5— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sep 

1911-12. 
1 

104 
270 
168 
160 

139 

94 
144 
128 

8S 

67 

69 
43 
48 
33 
42 

30 

38 

665 

1,280 

663 

710 
SOS 
636 
325 
341 

176 
155 
128 
107 
101 
80 

6.9 
8.6 
9.7 
8.9 
3.1 

3.7 
7.0 

103 
118 
79 
76 

93 

66 
195 
139 
113 

85 

73 
80 
93 
92 
167 

136 
116 
188 
310 
200 

169 

129 
124 
183 
185 

il4 
91 
92 
113 
128 

50 
83 
63 
35 
33 

40 
193 
364 
188 
133 

76 
78 
72 
143 
137 

100 
75 
64 
62 
65 

42 

40 
48 
99 
188 

130 
102 
66 
50 
40 

101 
83 

79 
78 
68 

64 

66 
45 
55 
47 

S3 
75 
64 

69 
67 

174 
226 
165 
123 
76 

74 
140 
352 
209 
171 

115 
175 
138 
106 
102 
110 

62 

83 

190 

123 

84 

160 
165 
110 
70 
72 

66 

59 
40 
42 

48 

102 
59 
45 
122 
110 

80 
47 
52 
44 
35 

45 
191 
183 
120 
461 
621 

96 
66 

88 
51 
97 

52 
61 
52 
70 
73 

60 
46 
45 
SO 
72 

73 
70 
46 
81 
258 

119 

99 
79 
67 
31 

41 

40 
98 
96 
122 
96 

316 
170 
265 
315 
181 

139 
167 
604  . 
368 
203 

164 
243 
192 
136 
116 

102 
119 
154 
136 
112 

142 
122 
111 
135 
125 

104 
96 
76 
47 
61 
67 

106 
94 

97 
104 
92 

110 
96 
96 

101 
91 

93 

78 
96 
69 
47 

66 
49 
44 
46 
99 

226 
325 
266 
216 
208 

205 
355 
280 
216 

90 
68 
44 
49 
39 

36 
39 
43 
38 
34 

31 
33 
27 
27 
32 

32 
29 
24 
23 
23 

61 
76 
170 
86 
47 

40 
50 
120 

162 

1S7 
134 
123 
120 

121 
119 
122 
156 
154 

136 
140 
S2S 
397 
693 

1,310 
923 
855 

913 
763 

401 
194 
134 
121 
118 

98 
101 
130 
657 
555 
388 

155 

118 

80 
65 
51 

43 
40 
40 
48 
101 

112 
154 
111 
273 
367 

314 
200 
137 
121 
187 

224 
190 
145 
172 
204 

466 
1,120 
524 
279 
226 
208 

392 

538 
626 
305 
251 

377 
SOS 
4»9 
278 
211 

215 
182 
180 
140 
133 

250 
240 
276 

288 
207 

158 
139 
165 
143 
141 

112 
98 
95 
94 

168 

176 
141 
115 

no 

130 

119 
108 
95 
69 
63 

225 
469 
306 
235 
189 

166 
134 
102 
94 

78 

66 
64 
66 
62 
55 

41 

37 
156 
167 
120 

164 

119 
96 
84 
81 

187 
193 
152 
159 
155 

130 
110 
113 
104 
105 

277 
353 
217 
127 
102 

93 

98 
80 
81 
115 

87 
68 
49 
54 
463 
486 

95 
65 
63 
65 
51 

49 
47 
32 
26 
26 

24 
25 
24 
24 
22 

25 
29 

26 
29 
23 

29 
33 

138 
389 
206 

107 
64 
217 
485 
241 
112 

286 

143 
114 

85 

67 

60 
62 
55 
43 
35 

30 
27 
26 
25 

22 

20 
30 
19 
19 
17 

19 
21 
14 
4.2 
14 

8.7 
&9 
9.2 

13 

11 

12 

9.6 
10 

3.9 

"s.'s" 

3.0 

3.4 
2.9 
10 
7.6 

2.0 

2.9 
3.0 
4.8 
9.7 
8.3 

16 
25 
16 
IS 
13 

5.4 

5.6 

8.2 
8.6 
10 
7.3 

8.7 

7.0 
5.5 
6.1 
8.1 
6.1 

20 

ao 

4.7 
3.9 

1 

2 

4 

8.... 

A 

4 

X 

5 

z 

6 

w 

7 

71 

g 

1( 

9 

II 

10 

1 

11 

1 

12 

IJ 

71 

14 

« 

16 

IS 

6.6 
7.2 

20 

26 

37 

22 

1  6 
17 
17 
12 

84 

12 
86 
83 

15 

14 

2.3 
7.9 
15 

1.1 
2.4 
2.1 
5.4 
.5 

1.4 
3.0 
1.2 
1.4 
4.5 

Z3 
.3 

16 
.8 
.6 

.5 
3.4 
3.2 
1.8 
4.2 

L4 
1.6 
1.0 
37 
7.0 
4.1 

r 

17 

1* 

18 

■K 

M 

f 

30 

V 

21 

; 

aa 

1« 

2S 

; 

24 

If 

26 

ir 

28 

11 

27 

{ 

28 

11 

29 

If 

30 

( 

81 

1912-13. 
1 

65 
47 
49 
39 
32 

29 
32 
38 
30 
23 

21 
19 
18 
17 
16 

17 
2.4 

5.8 
6.3 
22 

19 

16 
5.9 
84 
4.6 

9.5 
.1 
20 
14 

3.2 
3.7 
4.0 
2.7 
2.0 

.7 

....... 

i.i" 
....... 

1.5 
1.3 
16 
....... 

1.8 
1.4 
1.8 
1.4 
2.4 

1.8 
2.3 
12 
6.1 
4.0 
8.4 

( 

2 

' 

8 

; 

4 

4 

6 

17 

6 

13 

7 

8 

9 

1.4 

3.0 

3.0 
.9 
.8 
1.0 
1.1 

8.2 
6.5 
6.9 
t.8 
1.6 

1.1 
2.1 

123 

303 

192 

146 
94 
72 
44 
45 
41 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

14 

20 

14 

21 

29 

22 

49 

23 

31 

24 

25 

26 

IS 

26... 

8 

27 

3 

28 

1 

29 

7 

80 

8 

81 
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eld  LiUle  River  near  Wa^field,  Man.,  for  the 
1, 1905-1915 — Continued. 


eb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

M7 

129 

306 

163 

15 

15 

2.8 

1.7 

1« 

736 

530 

129 

17 

19 

IS 

3.6 

107 

360 

316 

117 

18 

41 

11 

123 

274 

265 

102 

19 

19 

10 

■  "ii"' 

12D 

1S2 

212 

299 

26 

IS 

12 

89 

165 

173 

229 

10 

14 

u 

80 

147 
122 

85 

194 
441 

747 

215 
155 
136 

14 

23 
20 

16 
53 
S3 

W 

50 

■j."»' 

44 

89 

78 
59 

340 

271 
330 

113 
84 
146 

19 
23 

33 

33 

17 

42 

32 

■■.'«■ 

....... 

54 

65 

S23 

373 

S.0 

.3 

48 

63 

214 

224 

3.8 

.4 

65 

62 

195 

152 

"i.'s 

7.1 

18 

.'» 

49 

73 

242 

113 

2S 

.4 

U 

3.5 

go 

143 

370 

99 

20 

6.7 

xo 

go 

177 

411 

79 

19 

10 

X3 

55 

128 

369 

70 

20 

17 

"i"6" 

3.S 

43 

98 

453 

60 

20 

13 

3.0 

1.3 

38 

81 

450 

67 

10 

17 

X3 

34 

66 

292 

43 

4.2 

■"i.'s' 

IS 

2.3 

33 

69 

214 

42 

3.4 

7.6 

14 

2.2 

29 

63 

147 

35 

.3 

8.1 

2.8 

27 

66 

134 

34 

8.4 

2.0 

27 

217 

385 

31 

30 

3.3 

X4 

27 

720 

427 

29 

13 

.8 

27 

1,490 

257 

25 

'■5.0' 

.6 

598 

206 

22 

18 

....... 

19 

317 

171 

20 

16 

It 

274 
IH 

38 

16 
228 

24 

2.7 

88 

14« 

19 

43 

126 

80 

28 

145 

19 

135 

20 

3S 

9« 

70 

37 

115 

16 

114 

26 

35 

74 

55 

31 

126 

IS 

96 

697 

25 

62 

68 

SO 

119 

13 

77  _ 

622 

21 

283 

55 

70 

103 

13 

62 

218 

It 

KB 

53 

123 

101 

15 

47 

160 

20 

153 

55 

140 

131 

17 

382 

103 

17 

120 

55 

136 

123 

15 

962 

77 

14 

89 

52 

162 

101 

IS 

514 

54 

14 

73 

52 

608 

85 

IS 

116 

49 

13 

81 

50 

767 

70 

4.S 

104 

43 

IS 

76 

49 

339 

63 

3.6 

111 

78 

11 

49 

52 

177 

57 

U 

73 

56 

300 

42 

133 

50 

16 

57 

42 

■■"i't 

552 

41 

118 

42 

73 

48 

36 

7 

258 

39 

110 

49 

125 

41 

41 

23 

138 

41 

101 

51 

113 

33 

33 

23 

111 

36 

94 

41 

62 

25 

34 

13 

98 

21 

93 

36 

120 

25 

22 

13 

95 

31 

64 

48 

117 

28 

28 

38 

83 

32 

77 

128 

42 

51 

134 

78 

103 

58 

77 

102 

38 

S3 

236 

23 

358 

49 

78 

80 

31 

41 

129 

26 

350 

70 

70 

61 

25 

28 

96 

12 

>4« 

66 

70 

59 

21 

X 

59 

It 

347 

62 

62 

57 

23 

X 

49 

It 

148 

38 

59 

50 

19 

25 

38 

15 

35 

58 

42 

14 

40 

38 

13 

39 

222 

35 

16 

33 

58 

10 

41 

26 

23 

56 

;,  and  Har.  26. 1907,  to  Dec.  31, 1909,  determined  from  a 
:.  1, 1906,  to  Mar.  25, 1907,  determined  from  readings  at 
to  May  13, 1910,  as  published  In  Water-Supply  Paper 
low  of  Borden  Brook  and  is  not  considered  reliable, 
ed  by  subtmcting  from  the  total  flow  at  the  diveiaioii 
m  the  Borden  Broolc  reservoir  or  by  adding  the  amount 
llcated  by  the  elevation  of  the  water  surface  In  the  reaer- 
tion  and  seepage  from  the  reservoir,  the  results  show  the 
lately.  For  <fiiys  when  no  discharge  records  are  given, 
er  than  the  total  flow  at  the  diwraicn  dam.  Pinttaiga 
oenofSjirlngfiaU. 
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SURFACE   WATERS   OF   MASSACHUSETTS, 


MonMy  ducharge  of  Westfidd  Little  River  near  WettjUld,  Mau.,  for  the  year*  endiru, 

Sept.  SO,  190S-1909. 

[Original  site,  drainage  area,  43  square  miles.] 


Month. 


1905. 

August 

September 

1905-fl. 

October 

November 

April 

May 

June 

July 

August 

September 

1906-7. 

October 

November 

December 

January 

February 

March 

AprU 

May 

Juno 

July 

August 

September 

The  year 

1907-8. 

October 

November 

December 

January 

Febniary 

March 

April 

May 

June 

July 

August 

September 

The  year 

I90S-9. 

October 

November 

December 

January 

February 

March 

April 

May •.... 

June 

July 

August 

September 

The  year 

1909. 
October. . ... .  t  =  i . .,..-. . . 

November 

December 


Discharge  in  second-(eet. 


Maximum. 


220 
«2 


203 

227 
l.CXiO 

42« 

105 
93.9 
69.8 
38.1 


297 
3fi7 
162 
448 

89.6 
645 
360 
,336 
412 

35.5 
9.8 
752 


762 


1,590 
1,040 

647 

780 

808 

885 

430 

668 

189 

127 
58.7 
37.3 


1,590 


39.9 
16.4 
98.5 

721 

020 

.380 

,380 

440 
88. 0 
16.4 
88.0 


1,380 


21.1 
23.3 
266 


Minimum. 


11.6 
23.9 


17.8 
2:1.3 
67.2 
11.2 
12.9 
8.7 
6.0 
2.8 


7.3 

11.6 

27.0 

42.0 

37.1 

28.0 

69.8 

41.9 

14.0 

5.3 

3.0 

2.8 


Mean. 


41.0 
13« 


43.8 
51.9 
288 
74.3 
47.1 
27.0 
17.4 
9.0 


Per 
square 
mile. 


0.953 
3.16 


1.02 
1.21 
6.70 
1.73 
1.10 
.628 
.406 
.209 


42.9 
67.6 
81.9 

111 
52.0 

170 

117 
89.7 
92.9 
13.9 
6.65 
80.9 


2.8 


78.9 


29.2 

£5.3 

54.4 

34.7 

39.9 

fifi.O 

2<».9 

7.0 

.5.7 

5.S 

2.9 

242 

222 

191 

165 

141 

292 

134 

180 
27.4 
18.  8 
14.1 
5.71 


136 


4.9 
8.2 
7.6 
13.3 
14.2 
44.8 
75.2 
34.7 
8.0 
3.8 
2.2 
3.3 


2.2 


«.4 
7.0 
13.3 


10.0 
11.8 
35.6 
79.6 

230 

187 

258 

104 

29.2 

7.92 

13.3 

9.  .36 


10.1 
11.6 
46.8 


.998 
1.34 
1.90 
3.28 
1.21 
3.95 
2.72 
2.09 
2.16 

.323 
■.131 
1.88 


1.83 


Bun-olT 
(depth  in 
Inches  on 

drainage 
area). 


5.63 
5.16 
4.44 

3.84 
3.28 
6.79 
3.12 
4.19 
.637 
.437 
.328 
.133 


3.16 


.233 

.274 

.828 

1.85 

6.35 

4.35 

6.00 

2.42 

.679 

.184 

.,309 

.218 


l.f 


.235 
.288 
1.09 


r 
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iver  near  Westfield,  Mau.,  for  the  ytars  ending 
ro,  1910-1915. 

inage  ares,  48  square  mfles.) 


Discharge  Id  aecond-feet. 

Run.o<T 
(depth  In 
inches  on 
drainage 
area). 

suixn. 

Mean. 

Per 

square 
mile. 

-Accu- 
racy. 

138 

38 

55.8 

1.16 

0.73 

J89 

^ 

92.9 

1.94 

-    2.16 

43 

12.3 

.256 

.29 

SI 

& 

12.3 

.2VI 

.29 

28 

8.  IS 

.170 

.19 

8.1 

(•) 

1.71 

.035 

.04 

167 

(") 

39.1 

.S15 

.88 

54 

(•) 

15.3 

.319 

.36 

IS8 

5.5 

50.1 

l.M 

1.21 

33 

3.2 

21.1 

.440 

.46 

i50 

18 

93.3 

1.94 

2.24 

663 

89 

184 

3.83 

4.27 

141 

17 

62.3 

1.30 

1..10 

J65 

.8 

79.1 

1.65 

i.m 

68 

(•) 

15.9 

.331 

.38 

37 

2 

23.8 

.496 

.57 

»7 

20 

62.8 

1.31 

1.46 

m 

(•) 

5.1.9 

1.12 

15.21 

!S0 

30 

24S 

5.17 

S.96 

no 

6« 

133 

2.77 

3.09 

«2 

45 

113 

2.  .35 

2.71 

JJS 

31 

75.6 

1.58 

1.82 

)5.5 

44 

137 

2.X5 

3.07 

no 

98 

353 

7.35 

8.47 

«6 

94 

250 

.5.21 

5.81 

l,S6 

49 

152 

3.17 

3. 66 

!S8 

4.2 

4.3.2 

.000 

1.00 

25 

C) 

6.24 

.130 

.15 

37 

(<■) 

11.5 

.240 

.28 

52 

(<■) 

17.2 

.358 

.40 

10 

("1 

128 

2.67 

36.42 

303 

(") 

37.1 

.752 

.87 

3G4 

33 

94.9 

1.98 

2.21 

521 

35 

115 

2.40 

2.77 

504 

47 

167 

3.48 

4.01 

170 

23 

49.7 

1.03 

1.07 

,120 

40 

209 

4.34 

5.00 

469 

37 

1.32 

2.75 

3.07 

485 

22 

89.7 

1.87 

2.16 

65 

") 

20.8 

.435 

.49 

15 

a) 

2.4 

.am 

.06 

27 

"l 

3.5 

.074 

.09 

49 

°) 

8.2 

.170 

.19 

,120 

(») 

77.8 

1.62 

21.99 

872 

5.2 

100 

2.08 

2.40 

C49 

28 

115 

2.39 

2.07 

252 

,33 

78.7 

1.64 

1.89 

259 

19 

57.0 

1.19 

1.37 

247 

27 

6.1.9 

1.37 

1.43 

,490 

59 

232 

4.83 

5.57 

747 

134 

313 

6.52 

7.28 

373 

16 

110 

2.29 

2.64 

26 

(") 

13.1 

.273 

.30 

S3 

(") 

13.2 

.275 

.32 

19 

li 

.V3!) 

.112 

.13 

15 

2.30 

.049 

.05 

,4!X) 

(") 

92.1 

1.92 

26.05 

was  equal  to  or  greater  than  the  total  flow  at  the  dlTerslon 
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8UEFACE   WATEBS  OP   MASSACHUSETTS. 


MotUhli/  discharge  of  Watfield  Little  River  near  WestJUld,  Mom.,  for  the  year*  endi 
Sept.  SO,  JWa-JW5— Continued. 

[Present  site;  drainage  area,  48  square  miles.] 


Honth. 


U14-1S. 

October 

November 

December 

January 

FebnuiT 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum. 


18 
131 

40 
925 
1,850 
114 
767 
228 
125 
962 
697 

78 


1,850 


Minimum. 


n. 


1.6 
.6 
49 
21 
28 
26 

3.6 
20 
19 


(<■) 


(") 


Mean. 


6.2 
41.7 
17.3 

178 

251 
61.3 

140 
81.3 
35.0 

112 

104 
20.4 


Per 
square 
mile. 


0.108 
.860 
.360 
3.71 
6.23 
1.07 
2.92 
1.69 
.729 
2.33 
2.17 
.425 


Run-off 
(depth  in 
Inches  on 
drainage 
area). 


Ao 


0.13 

.07 

.42 

4.28 

6.45 

1.23 

3.26 

L95 

.81 

2.60 

2.  SO 

.47 


24.25 


a  On  certain  days  the  apparent  storage  release  was  equal  to  or  greater  than  the  total  flow  at  t 
diversion  dam. 

BORDEN  BROOK  NEAR  WESTFIELD,  MASS.> 

Location. — At  outlet  of  Borden  Brook  reaervoir  in  the  town  of  Granville,  2  miles  abo- 
confluence  of  Borden  and  Pebble  brooks  and  about  8  miles  west  of  Westfield. 

Bbainaoe  area.— 8  square  miles. 

Records  available. — January  1,  1910,  to  September  30,  1915. 

Determination  of  discharge. — Flow  determined  from  a  continuous  record  of  t] 
head  on  a  5-foot  sharp-crested  weir  without  end  contractions;  results  are  thi 
corrected  for  apparent  gain  or  loss  in  stored  water  in  the  reservoir,  but  : 
allowance  is  made  for  evaporation. 

Extremes  of  discharge. — ^Maximum  24-hour  flow  recorded :  294  second-feet,  Octob 
21, 1911.  Minimum  flow:  Zero  at  various  times  when  the  water  apparent 
released  from  storage  was  equal  to,  or  greater  than,  the  flow  measured  at  the  -w* 

Cooperation. — Records  furnished  by  the  board  of  water  commissioners  of  Springfiel 
through  E.  E.  Lochridge,  chief  engineer. 

I  Formerly  described  as  near  Blandford,  Mass. 
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1  Brooh  near  Wettfield,  Mat*.,  for  the  year*  ending 
30, 1910-1915. 


Feb. 

Har. 

Apr. 

May. 

Jane. 

Joly. 

Aug. 

Sept. 

»3 
132 
57 
41 
59 

85 
96 
82 
71 
45 

9.1 

27 
27 
18 
18 

18 
46 
9.1 
37 
27 

27 
55 

56 
8.5 
135 

108 
40 
40 
60 
97 
49 

15 

"Vi" 
20 
10 

20 
10 
21 
10 

10 
10 
10 
10 
10 

11 
11 
21 
21 
21 

11 

U 
5.4 
5.4 

76 

239 

108 
5.0 
5.0 
15 

20 
16 
9.0 
18 
27 

119 
64 
46 
28 
28 

28 
28 
28 
47 
48 

38 
19 
20 
20 
20 

39 
30 
20 
20 
20 

20 
10 
20 
10 
20 

23 
23 
20 
17 
16 

13 

10 
8.8 
9.0 

13 

14 
13 
12 
11 
10 

9.4 

7.5 
8.3 
7.8 
8.8 

9.5 
11 
10 
10 
10 

10 
9.8 
5.6 
3.1 
3.3 
6.8 

20 
20 
10 
10 
10 

10 
10 
10 
10 
10 

8.1 
7.6 
7.6 
7.8 
10 

14 
17 
20 
23 

27 

32 
32 
32 
31 
24 

17 
18 
19 
17 
15 

12 
8.3 
5.4 
3.3 
2.3 

1.5 
1.1 
13 
7.3 
7.3 

7.3 
7.3 

18 
7.8 

U 

1.8 
18 
18 

7.3 

3.2 

6.4 
8.4 
A.  4 



U 

4.7 

«.4 

(1  5 

119 

(1.5 

<l.5 

..••... 

ft.5 

>,• 

8.5 

8.5 

:::::::  :::;::: 

14 

13 

35 

8.5 

8.5 

13 

87 

....... 

9.S 


8.7 

13 
13 

4.7 

47 

34 

20 

2:6 

""i'6 

14 

1 ■ 

8.7 

14 

14 



85 

1.7 

152 

7.8 
15 

3.1 
18 

...... 

2.S 

10 

20 

7.8 

7.8 

Z4 

9.1 

7.8 

"'Y.k' 

i 

13 

10 

42 
74 
43 
33 
11 

7.8 



7.8 

7.8 

7.8 

31 

51 

31 

78 

7.8 

43 

...... 

...... 

43 
43 
33 
11 

11 

22 

7.8 
16 
31 

7.8 
7.8 
7.8 
7.8 
7.8 

7.8 
23 
16 
16 
16 

25 
108 

51 
121 

97 

38 

11 

7.8 

11 

11 

7.8 

0.3 

11 

40 
30 

20 

11 

7.8 

11 

10 

i 

7.8 

11 

10 

10 
10 
10 

11 

7.8 

11 

7.8 

7.8 

i 

IX 

10 

11 

;::::;:l::;:::: 

24 

178 


SURFACE   WATEBS  OF   MASSACHUSETTS. 


DctUy  ditcharge,  in  ieeond-/ut,  of  Borden  Brook  ntar  WettJUld,  Ma**., /or  the  year*  eruHn 
Sept.  SO,  1910-1916— Coniinnod. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jam. 

July. 

Aug. 

Sept 

1911-12. 
1 

43 
33 
33 
33 
22 

11 
22 
22 
11 
11 

11 

9.3 
31 
.6 

1.1 
33 

22 
30 
18 
14 

22 

a 

9.3 
11 
11 

....... 

22 

11 
.4 
.4 

33 

22 
22 

11 
....... 

11 

9.0 
R6 
6.8 
5.0 
4.6 

3.9 
3.5 
3.5 
3.9 
3.9 

2.8 
20 
34 
34 
101 

120 

68 
58 
68 
58 

43 

26 
21 
17 
16 

11 
4.4 
24 

44 
64 

64 

18 
19 
13 

10 
3.4 

3.4 
3.9 
3.5 

14.6 

19 

17 
32 
30 
47 
98 

65 
45 
25 
26 
46 

64 
46 
24 
19 
162 

123 
164 
110 

64 

44 

48 

B2 
97 
105 
73 
54 

51 
86 
68 
60 
60 

14 
31 
12 
31 
46 

49 
29 
34 
62 
54 

24 
42 
14 
14 
16 

8.0 
8.0 

14 

14 

17 

2S 
11 
17 
28 
13 

19 
16 
14 
.3 
8.5 

113  . 
121 

81 

45 

31 

18 
20 
17 
14 
11 

■"■6."4' 

6.7 
6.7 
5.8 

5.0 
6.3 

35 

25 

11 

18 
18 
13 
13 
13 

13 
13 
18 
23 
23 

18 
19 
19 
13 
14 

48 

59 

30 
8.0 
3.6 

3.9 
2.8 
2.5 
5.4 
7.6 

.5.1 
2.8 
1.3 
21 

69 

77 

16 
2.4 
8.1 
6.2 
5.4 

5.0 
4.3 

62 

14 
7.8 
3.6 
1.3 

.4 
.4 
.4 

.3 
.2 

.1 
.1 
.1 
.1 

3.2 

10 

a 

11 

3 

11 

4 

6 

S 

9.; 

7 

8 

( 

11 

11 
11 

11 

XO 

11 

8.7 
IS 
15 
19 
41 

30 
30 
63 
41 
41 

41 
30 
41 
19 
19 

8.6 

"i'.9 
8.6 
13 

11 
23 

a3 

12 

13 

11 

11 

1 

14 

u ::.:::. 

22 

11 

43 
.TO 
33 
22 
40 

11 
55 
65 
17 
33 

33 
22 
11 
22 
33 
33 

11 
22 
11 

11 
11 

11 
11 

n 

"ii"" 
....... 

11 

....... 

11 
11 

i 

15 

n 

11 

11 

16 

11 

17 

9.3 
146 
128 
75 

294 
281 
255 
198 
83 

9.3 

19 
9.3 
9.3 

19 

6.7 

18 



10 

It 

4.4 
2.2 

....... 

11 

11 

45 
9.3 

.S 

SO 

10 

a 

.8 

.9 

12 

10 

as 

14 

17 

36 

11 

11 

11 

....... 

19 

9.3 
5.8 
11 
9.5 

6.4 

8.3 

36 

8.7 

9.1 

8.2 
6.7 

18 

37 

1.8 

8S 

10 

2B 

10 

80 

7.4 

9.5 
10 

.9 

81 :... 

1912-13. 
1 

6.7 
6.7 
8.2 
S.2 

20 
11 
9.3 

58 
3S 
28 
28 
12 

IS 
47 
25 
33 
15 

15 
15 
15 
15 
19 

19 
22 
38 
15 
18 

18 
17 
29 
12 
19 

16 
13 
11 

11 

10 

"'5.'6' 
6.0 

4.3 
3.1 
2.S 
2.2 
1.7 

1.7 

9.5 
17 
13 
11 



3.8 
17 
13 

11 
3.1 
7.2 
4.6 
2.8 

2.3 
2.6 
4.3 
3.6 

3 

&6 

S 

4 

5 

6 

11 
90 
101 
40 
42 

9.3 
22 
20 
42 
11 

11 
11 
11 
11 
9.3 

1.4 

.....  . 

7 

7.0 

8 

9 

2.9 

10 

11 

12 

1.4 

3.9 

13 

15 

14 

IS 

2.9 

2.2 

1« 

14 

17 

4.4 

18 

1.4 

18 

10 
5.7 
90 
78 
41 

25 
12 
103 
62 
44 
21 

1.1 
18 

90 

.1 

21 

14 

22 

L9 

9.3 

33 

78 
59 
29 

39 
31 
31 

9.3 
11 

9.3 

11 
22 
11 

11 
11 
11 
11 

11 
11 

11 

23 

22 
11 

67 
46 

31 

2.7 

9.3 

35 

3.9 

2S 

6.6 

3.8 

37 

38 

5.3 

99 

23 
8.3 
4.S 

80 

5.2 

17 

81 

i.4 
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Brook  near  Watfield,  ll(ut.,  forth*  years  ending 
to— 1915 — Continued. 


F.b. 

Mar. 

Apr. 

May. 

June. 

Jnlr- 

Aug. 

8q>t. 

34 

94 
82 
S« 

64 
48 

30 
33 
29 
15 
22 

19 

6.9 
14 
13 
16 

24 
37 
26 
26 
21 

13 

19 
17 
16 
16 

65 
255 
218 
117 

66 

68 

21.7 

102 
99 
64 
60 
38 

40 
44 

172 
132 
85 

66 
65 
62 
39 
44 

44 

78 
76 
73 

lie 

82 
45 
42 
23 
43 

76 
76 
53 
39 
20 

30 
16 
30 
18 
85 

75 
39 
30 
35 
37 

17 
64 
55 
40 
28 

19 
21 
16 
14 
12 

11 
8.2 
4.3 
4.6 
3.9 

3.9 
3.9 
3.1 

48 

29 

22 

30 

as 

2* 

11 

10 

11 
11 

11 

3.5 

9.7 

«.7 

21 

3.0 

14 

9.5 

"5.5" 
7.2 
6.7 
8.7 

6.2 
5.4 
5.0 
5.0 
5.4 

8.8 
5.8 
5l4 

27.9 

18.6 

18.6 

!       9.3 

)       9.3 

.     48.0 

5  38.7 
i      20.0 
D      20.1 
7      18.6 

..     10.8 

6  9.3 
1      20.1 

0  

3      n.4 

0  60.4 

1  40.2 
20.1 

ao.1 

2  9.3 

9      10.8 

3  93 

2  20.1 

3  243 
.9    249 

.3     54.2 
.3     21.7 
.6     21.7 
.3  

7.1 

.4 

8.7 

5.0 
.4 

9.3 

29.0 
25.8 
9.4 
15.6 
122 

6.8 
6.7 
8.1 
6.8 
5.4 

4.0 
2.9 
127 

78.2 
37.5 

21.2 
10.0 
13.4 

iie"" 

76.3 

37.3 
34.5 
13.2 
14.5 

3.8 
3.2 

10.8 

10.8 

2.3 

10.8 

18.6 
11.2 
11.2 
11.2 
11.2 

11.2 
11.2 
11.2 
22.1 
11.2 

11.2 
11.2 
22.1 
12.8 
.4 

11.2 
128 
11.5 
9.3 
.21.7 

"io.'s' 

10.8 

10.8 
21.7 
32.5 
21.7 
325 

163 
88.2 
37.2 
24.9 
13.9 

15.0 
15.0 
IS.O 
15.0 
14.5 

.6 
5.8 
6.2 
5.9 
4.6 

3.5 
2.8 
2.8 
2.8 
42.1 

4.7 
S.8 
5.8 
5.8 

5.8 
4.7 
3.5 
2.3 

8.4 
9.1 
10.0 
7.3 
4.2 

3.1 

■■■4.0 

"'7.'i" 

8.2 

17.5 
12.9 

9.3 
18.6 

9.9 

11.0 
2.2 
2.2 

'.'.'.'.'.'.'. 

4.4 

1.9 
1.1 

2.1 

12.9 

12.4 

9.5 
22.7 
20.4 
20.4 
16.9 

■"37.'2 
"9.3 

4.6 
2.8 
3.2 
5.5 
5.8 

6.6 
5.0 
5.0 

.3  

.3  

10.8 
10.8 

acting  from  the  quantity  of  water  passing  over  the  weir  th« 
irroir,  or  by  adding  the  amount  apiwrently  stored  in  the  r«ser- 
[ace  in  ttie  reservoir.  As  no  allowance  has  been  made  for  evBpo- 
resulta  show  the  natural  flow  at  the  outlet  of  the  reservoir  only 
large  is  not  given,  the  amount  apparently  released  from  storage 
Basing  over  the  weir. 
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STJBPACE   WATERS   OF   MASSACHUSETTS. 


Monthly  discharge  of  Borden  Brooh  near  Wettfield;  Mast.,  for  the  years  ending'  Sept.  30, 

1910-1915. 


[Draiziage 

area,  8  aqnare  miles.] 

Discharge  hi  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

IBIO. 
January .           

210 

152 

135 

239 

22 

32 

18 

16 

25 

24.8 
18.8 
65.7 
24.7 
10.9 
14.7 

3.52 
.    1.89 

3.76 

3.10 
2.35 
6.96 
"09 
X.36 
1.84 
.440 
.236 
.470 

3  57 

2.45 

March 

9.1 

8  03 

A  pril 

3.45 

May 

3.1 
l.i 

1.57 

June 

2.05 

July                  

.51 

:27 

.52 

1910-12. 

8.1 
43 

1.71 
4.59 
.00 
7.94 
3.34 
20.7 
29.3 
9.35 
12.9 
.08 
.80 
11.1 

.214 

.574 

.000 

.992 

.418 

2.59 

3.66 

1.17 

1.61 

.010 

.100 

1.39 

.25 

.64 

December 

.00 

52 

7.8 
121 
119 
40 
74 
2.4 
24 
51 

1.14 

February    

.44 

March 

2.99 

April     .             

9.0 

4  08 

May 

1.35 

1  80 

July 

.01 

.12 

Sentember     .                 .... 

1.55 

Thfl  year 

121 

8.44 

1.06 

14.37 

1911-12. 

294 

63 

65 

33 

45 
120 
105 

77 

62 
7.4 

10 

18 

58.4 
21.8 
21.1 
6.98 
6.41 
30.4 
41.6 
19.2 
3.24 
.58 
1.41 
5.68 

7.30 

2.72 

2.64 

.872 

.801 

3.80 

5.20 

2.40 

.405 

.073 

.176 

.710 

8.43 

3.04 

3.04 

1.01 

.86 

March 

2.8 
8.0 
1.3 

4.38 

5.80 

May 

2.77 

.46 

July                 .    .. 

.08 

August     

.20 

.79 

294 

18.1 

2.26 

30.84 

1912-13. 

78 

101 

57 

58 

17 

164 

121 

103 

18 

IS 

22 

14 

10.8 
18.6 
11.5 
20.7 

4.70 
41.7 
24.4 
17.4 

2.29 
.70 

1.78 

2.03 

1.35 
2.32 
1.44 
2.59 
.588 
5.21 
3.05 
2.18 
.288 
.088 
.222 
.254 

1.58 

2.58 

1.66 

2.99 

Kobniary .             .          ... 

.61 

6.01 

\pril .                              ... 

3.40 

May 

2.  SI 

.33 

July          

.10 

.» 

.28 

The  vear               .  .          

164 

13.1 

1.64 

22. » 

1913-14. 

221 
161 

87 

47 

48 
255 
172 

85 
5.0 

22 

24.0 
22.2 
14.8 
10.1 
13.1 
49.6 
66.9 
23 
.18 
1.97 
.00 
.00 

3.00 
2.78 
1.85 
1.26 
1.64 
6.20 
S.36 
2.88 
.022 
.246 
.000 
.000 

3.4« 

3.10 

2.13 

1.45 

1.71 

March  

6.9 
23 

7.15 

April 

9.33 

May      

3.33 

.02 

July               

.28 

.00 

fifintAmbar                          

.00 

The  veftr                 

255 

18.8 

2.35 

31.95 

— : = 
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xear  WutJUld,  M(u».,for  lh«  years  ending  Sept.  SO, 
9 1 5 — Continued. 


Discharge  tn  seoond-feet. 

RuiHjfl 
(depth  In 
Inches  on 
drainage 
area). 

Uskxlmum. 

Hiniznuxn. 

Mean. 

Per 
■oil  are 
mile. 

0.00 

e.s» 

3.60 
2>.l 
40.1 
10.7 
21.0 

5.56 

3.43 
11.2 
13. « 

2.70 

0.000 
.824 
.450 
3.64 
5.01 
1.34 
2.62 
.695 
.42* 
1.40 
1.74 
.338 

0.00 

2S.2 
9.8 
153 
24S 

22.1 
163 

2».0 

18.6 
127 
146 

37.2 

.93 

.52 

4.20 

(.22 

1.54 

2.92 

.80 

.48 

1.61 

2.01 

.38 

345 

12.1 

1.51 

X  60 

lum  or  mftilmnin  la  given  see  footnote  to  daily-diacbarge  table. 
ffOTON  BIVSK  BASIN. 

ENERAL  FEATURES. 

ned  at  New  Hartford,  Conn.,  oy  the  union 
slies.  The  West  Branch,  the  continuation 
in  the  western  part  of  the  town  of  Becket, 
ows  southerly  and  southeasterly  through 
ind  Tolland  to  the  State  line  at  Colebrook, 
art  of  Litchfield  County,  Conn.,  and  passes 
slow  New  Hartford  the  river  continues  its 
rmington,  where  it  turns  abruptly  and  flows 
le.  From  Tariflfville  its  general  course  is 
idsor,  where  the  river  joins  the  Connecticut, 
he  head  of  the  West  Branch  to  Colebrook 
it.  The  total  drainage  area  of  the  West 
ne  is  103  square  miles,  of  which  92.7  square 
g  station  1  mile  below  New  Boston.     (See 

itains  numerous  small  lakes  and  ponds,  and 
tributaries  from  both  east  and  west.  The 
irook,  enters  near  New  Boston. 
ell  wooded,  and  lumbering  operations  are 
ough  the  manufacturing  of  timber  products 
wing  to  lack  of  transportation  facilities.  A 
sites  have  been  partly  developed,  but  most 
ring  small  head  and  little  storage  capacity, 
rage  has  been  developed  in  Otis  reservoir, 
1  reservoir  site  and  is  fed  by  tributaries  from 
le  operation  of  this  reservoir  greatly  affects 
especially  at  low-water  periods. 
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SURFACE   WATESS   OF   MASSACHUSETTS. 


FARMINGTON  RIVER  NEAR  NEW  BOSTON,  HASS.i 

Location. — At  a  highway  bridge  a  quarter  of  a  mile  below  Clam  River  and  about  1 

mile  Bouth  of  New  Boston. 
Drainage  area. — ^92.7  square  miles. 

Becobds  available.— May  27, 1913,  to  September  30, 1915. 
Gaoes. — Barrett  &  Lawrence  water-stage  recorder  installed  June  11,  1913,  on  left 

bank  on  downstream  side  of  bridge;  referred  to  gage  datum  by  a  hook  gage  inside 

the  well;  vertical  stafi  installed  May  27,  1913,  on  bridge  abutment  is  used  for 

auxiliary  readings. 
DiacHABQE  measurements. — ^Made  from  a  cable  or  by  wading. 
Channel  and  control. — Channel  rocky  and  filled  with  bowlders;  a  slight  shift  in 

control  has  been  caused  by  removal  of  rocks  from  channel. 
Extremes  op  disceuboe. — Maximum  stage  recorded:  7.64  feet,  October  26,  1913; 

approximate  dischaige,  3,200  second-feet.    Minimum  stage  recorded:  2.22  feet, 

August  27, 1913;  discharge,  4.4  second -feet. 
Winter  flow. — Discharge  relation  affected  by  ice.    (See  PI.  X,  B.) 
Regulation. — Flow  affected  by  storage  in  Otis  reservoir  about  5  miles  above  New 

Boston  and  by  operation  of  a  woodworking  shop  just  above  the  station. 
Accuracy. — Open-water  records  good. 

Ditcharge  meaturemenU  of  Farmington  liiver  near  New  Botton,  Mast.,  during  191S- 

1915. 


Date. 

Made  by- 

he^t. 

Di». 
Charge. 

Date. 

Made  by— 

Oaae 
height. 

Db- 
cbarge. 

1913. 
June    9 

R.  S.  Barnes 

Fnt. 
3.11 
3.68 
2.30 
Z70 
2.96 
2.95 
2.98 

a3.38 
0  3.56 
05.31 
0  4.34 
O7.60 
4.76 

157 
6.6 
28.6 
42.4 
41.8 
43.9 

76.1 
87.4 

128 

162 

3«5 

620 

1914. 

Mar.  31 

Apr.    9 

9 

9 

May  24 

24 

Aug.  15 

Sept.  10 

Dec.  18 

1916. 
Feb.    3 
Uar.    4 
June  21 

C.H.Pierce   

Fat. 
4.98 
6.16 
6.60 
6.00 
3.36 
3.38 
3.38 
S.45 

03.08 

03. 82 
3.65 
3.48 

aec-tu 
630 

13 

do 

do 

do 

R.8.  Bamee 

1,540 

1.120 

644 

Oct.    9 
9 

do 

do 

15 

do 

do 

do 

100 

16 

do 

103 

15 

do 

C.H.Pierce 

104 

R.  8.  Bamea 

141 

1914. 
Jan.     6 

do 

R.  6.  Bamee 

40.8 

13 
28 

do 

do 

do 

do 

C.H.Pierce    

151 

Feb.  13 
Mar.    4 

do 

C.H.  Pierce 

151 
122 

31 

o  Discharge  relation  affected  by  ioe. 

I 

Daily  diecharge,  m  lecond-feet,  of  Farmington  River  near  New  Botton,  Mat*.,  for  the 

years  ending  Sept.  SO,  1913-1916. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

Joly. 

Aug. 

Sept. 

1913. 
1 

149 
138 
108 

100 
58 
19 
84 
92 

95 

go 

92 
128 
118 

132 
128 
128 
126 
126 

118 
117 
117 
112 
113 

113 
116 
112 
117 
112 

108 
102 
99 
102 
110 

93 
26 
12 
14 
63 

80 
79 
70 
62 
60 

56 
67 
64 
52 
40 

19U. 
16 

lis 

108 
112 
113 
112 

96 
36 
63 
102 
100 

102 
106 
105 
102 
99 

124 
128 
124 
128 
126 

120 
118 
117 
130 
118 

lis 

117 
136 
39 
115 
118 

128 
132 
130 
130 
115 

113 
117 
95 
16 
40 

96 
48 
106 
lU 
113 
108 

33 

2 1 

17 

35 

3 

18 

33 

4. 

92 

19 

33 

5 

76 

76 
89 
103 
65 
62 

60 
158 
147 

53 

74 

20 

as 

6 

21 

36 

7 

22 

14S 

8 

23 

8S 

9    .  . 

24 

40 

10 

25 

36 

11 

26 

36 

12 

27 

28 

29 

30 

31 

106 
186 
660 
300 
184 

33 

13 '. 

31 

14 

3D 

16 

33 

>  Called  West  Branch  of  FamUngton  River  in  Water-SQpply  Paper  851. 
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^*  **^*nffU>n  River  ntar  New  Bo$Um,  M<u$.,/or  the 
.  .SO,  JW*-/W5— Continued. 


^••l>.  1 

Ifar. 

Apr. 

May. 

Jane. 

July. 

Auj. 

fcpt. 

2SO 

280 

600 

337 

63 

107 

110 

00 

315 

333 

D80 

303 

60 

70 

110 

88 

218 

368 

680 

238 

60 

61 

106 

60 

232 

42S 

478 

324 

84 

47 

106 

13 

218 

«» 

37S 

466 

M 

102 

107 

9.6 

15« 

385 

3X 

806 

71 

107 

107 

9.6 

lev 

368 

366 

660 

68 

107 

106 

30 

l-«5 

368 

770 

416 

62 

76 

103 

60 

15© 

3J0 

1,310 

337 

63 

47 

106 

70 

1«T 

332 

770 

386 

66 

42 

107 

01 

13S 

315 

600 

354 

52 

54 

106 

113 

13& 

3»8 

680 

330 

49 

08 

105 

131 

12S 

3»8 

550 

635 

45 

40 

108 

123 

12S 

280 

416 

478 

46 

08 

103 

114 

lie 

364 

375 

375 

52 

01 

00 

106 

lOT 

347 

375 

303 

08 

S3 

08 

106 

«» 

247 

l?i 

364 

106 

00 

103 

107 

as 

232 

334 

105 

60 

103 

110 

Ol 

218 

600 

162 

105 

04 

102 

107 

84 

238 

600 

141 

118 

112 

102 

107 

TT 

224 

600 

131 

114 

08 

00 

106 

71 

1S8 

478 

113 

106 

102 

08 

106 

OS 

173 

366 

106 

106 

102 

100 

106 

OS 

141 

360 

08 

106 

122 

104 

10« 

eo 

131 

302 

01 

104 

116 

108 

104 

55 

303 

770 

81 

102 

116 

112 

102 

SO 

BSD 

660 

78 

102 

108 

116 

31 

4a 

1,000 

386 

77 

106 

IM 

120 

13 

1,060 

260 

76 

107 

110 

123 

6t 

680 

386 

71 

108 

118 

106 

00 

> 

600 

67 



118 

03 

» 

260 

26» 

77 

107 

67 

116 

56 

06 

I 

173 

310 

84 

173 

61 

163 

54 

80 

I 

151 

163 

87 

,162 

54 

151 

106 

65 

» 

Ml 

151 

83 

141 

62 

151 

674 

63 

»    1 

131 

131 

03 

131 

47 

141 

1,060 

58 

>    1           310 

116 

141 

131 

47 

141 

600 

55 

O    I          »8 

108 

161 

116 

47 

618 

375 

S3 

5    1          lOT 

104 

186 

151 

60 

1,700 

238 

50 

s    1         >?1 

105 

210 

162 

47 

1,310 

186 

48 

S    I          141 

104 

224 

131 

43 

650 

141 

46 

O    \         197 

87 

375 

113 

41 

337 

114 

44 

'•^  1       }S 

87 

080 

106 

40 

260 

08 

43 

iO             1^ 

86 

626 

98 

37 

234 

112 

30 

VB.   \         UJ 

77 

837 

87 

33 

161 

00 

87 

»fi 

1        HI 

77 

264 

81 

34 

110 

84 

37 

•  1 

710 

M 

197 

78 

107 

00 

76 

46 

1.8 

416 

66 

173 

81 

163 

03 

107 

49 

50 

303 

76 

162 

90 

161 

06 

87 

50 

SO 

338 

60 

162 

S3 

98 

99 

66 

58 

oo 

185 

71 

161 

73 

151 

102 

60 

68 

37 

163 

73 

141 

71 

133 

104 

55 

106 

10 

151 

76 

133 

141 

86 

106 

312 

123 

SM 

163 

n 

118 

163 

86 

107 

415 

90 

tve 

337 

84 

118 

141 

90 

96 

185 

66 

MO 

2,000 

91 

106 

114 

74 

84 

151 

40 

SIO 

876 

87 

110 

104 

60 

68 

132 

43 

63 

466 

83 

113 

113 

66 

65 

08 

S3 

41 

S37 

79 

106 

08 

71 

62 

110 

40 

08 

78 

106 

87 

62 

08 

87 

44 

lO 

71 

163 

77 

63 

80 

100 

41 

22 

74 

74 

63 

113 

I 


!l 


ratlxiK  ourren — one  applicable  Oct.  11, 1013,  to  Uar.  10, 1014, 
le  for  tne  rest  of  the  period,  well  defined  ixlow  1.500  seoond-teet. 

to  Mar.  10, 1014.  Dec.  16, 1014,  to  Ian.  5, 1015,  and  Jan.  31  to 
aeana  of  gafie  belghts,  discharfie  messnremeDts,  and  weather 
>1S,  Jan.  e  to  Mar.  10,  1014,  Deo.  16, 1014,  to  Jan.  6, 1015,  and 
lated  Aug.  23-38, 30,  Sept.  7-10,  13, 14,  and  30-24,  1014:  July  7, 
-5.  8,  e,  and  11-13,  1016,  as  the  water-etage  recorder  was  not 
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SUBFACE   WATERS   OP   MASSACHUSETTS. 


MonUily  dUehargt  of  Farmington  River  near  New  Boston,  Most.,  for  the  year*  endim 

Sept.  SO,  191S-1915. 

[Dndnage  area,  92.7  square  mfles.) 


Month. 


Discharge  m  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Eun-oll 
(depth  la 
inches  on 

drainage 
area). 


1913. 

May  27-31 

June 

Jnly 

Augiut 

September 

1913-14. 

October 

November 

December , 

January 

February 

March 

Aprn 

May 

June 

July 

August 

September 

The  year 

1914-15. 

October 

November 

December 

January , 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


650 
158 
132 
132 
149 


050 
744 
250 
300 
315 
1,900 

i,3in 

805 
114 
122 
122 
131 


1,900 


49 

71 

9S0 

2,000 

269 

980 

197 

162 

1,700 

1,060 

122 


2,000 


105 
36 
19 
15 
12 


287 

96.6 
109 
105 

47.2 


3.10 
1.04 
1.18 
1.13 
.509 


18 

56 

63 

34 

46 
131 
269 

67 

45 

42 

93 
9.6 


136 
183 
111 

80.0 
130 
408 
531 
260 

S.3.0 

90.6 
106 

81.6 


1.47 
1.97 
1.20 

.863 
1.40 
4.40 
5.73 
2.80 

.895 

.978 
1.14 

.880 


9.6 


183 


1.97 


7.0 
12 
23 
29 
112 
60 
77 
71 
32 
62 
54 
37 


19.9 
27.0 
41.3 

274 

319 

100 

195 

115 
71.2 

240 

ISS 
57.9 


.215 

.291 

.446 

2.96 

3.44 

1.08 

2.10 

1.24 

.768 

2.59 

2.03 

.625 


7.0 


136 


1.47 


0.58 
1.16 
1.36 
1.30 
.57 


1.70 
2.20 
1.38 
.99 
1.46 
6.07 
6.39 
3.23 
1.00 
1.13 
1.31 


26.84 


.25 

.32 

.51 

3.41 

3.58 

1.24 

2.34 

1.43 

.86 

2.99 

2.34 

.70 


19.97 


C. 
A. 
A. 
A. 
A. 


C. 
C. 

c. 

D. 
D. 
C. 
C. 
B. 
A. 
A. 
C. 

c. 
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nington  River  near  New  Botton,  Uau.,  during 


\g 


■ngton  Kxver  near  A 
■  Sept.  30, 1913-1915 


-  Days  of  dafidency  In  dlKhargt. 

al»13 

UlS-M 

1914-15 

r 

1 

1 
s 

5 
2 
8 

2 
6 
0 

0 

4 

13 

10 

33 

38 

se 

133 
135 
125 

125 
126 

126 
126 
136 

126 
137 

3 
5 
13 
36 
** 

to 

14S 

250 
270 
288 

300 
31S 
327 
333 
338 

344 
353 
357 
358 
363 

364 
365 

3 
33 
54 
84 
115 

163 
214 
273 
313 
335 

333 
339 
343 
346 
348 

354 

357 
358 
359 
361 

363 
364 

365 

2 

t 

0 

7 

4 

ay  27  to  Sept.  30, 1913. 

leal  horsepower  p«r  foot  (all  that  may  be  developed  at  dlfTerent 
>(  days  on  whidi  the  discharge  and  correspondlnz  horsepower 
en  in  the  columns  for  discharge  and  horsepower.  In  using  this 
ious  losses,  the  principal  ones  being  the  wheel  loss,  which  nuy 
,  whkb  may  be  as  large  as  5  per  cent. 

ON  RIVER  BASIN. 

BBAL  FEATUKEB. 

ton  River  rise  in  the  swamps  and  small 

Bristol  coimties,  in  the  eastern  part  of 

river  is  formed  in  the  eastern  part  of 

ter  by  the  union  of  Matfield  and  Town 

■ains  the  larger  area  and  is  considered  the 
stream,  rises  in  the  swamp  northeast  of 
;eneral  southeasterly  to  its  junction  with 

the  Matfield  is  joined  by  Beaver  Brook, 
lips  of  Whitman  and  Abington,  and  near 
iucket  River,  which  drains  several  large 
3t  Bridgewater,  Whitman,  Abington,  Hali- 
River  rises  in  Stoughton  and  Easton,  flows 
of  about  7,000  acres,  known  as  GreatCedar 
natural  reservoir  passes  eastward  through 
m  with  Matfield  River  at  Paper  Mill  village. 
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186  SURFACE    WATERS   OP    MASSACHUSETTS. 

Below  this  point  the  general  course  of  the  Tavinton  is  southeaster!; 
and  southerly  to  the  head  of  Narragansett  Bay,  into  which  it  dis 
chaises.  From  the  head  of  Matfield  River  (called  Salisbury  Plaini 
River  in  its  upper  course)  to  Narragansett  Bay  the  distance  alonj 
the  stream  is  about  50  miles. 

The  principal  tributaries  of  Taimton  River  are  Wenatuxet,  Namas 
ket,  Mill,  and  Threemile  rivers,  the  last  two  entering  below  tidewatei 
Wenatuxet  River  rises  in  several  small  ponds  in  Plympton  and  Carve 
and  flows  in  a  general  westerly  course,  receiving  Raven  Brook  aii( 
Bartletts  Brook  from  the  south.  Namasket  River  enters  the  Taun 
ton  near  Titicut.  In  its  dramage  area  are  Assawompsett  and  Lonj 
ponds.  Mill  River  rises  in  Foxboro,  Mansfield,  and  Easton,  flo-w 
southward  into  Great  Cedar  Swamp,  and  joins  the  Taimton  in  th 
city  of  Taimton.  Threemile  River  rises  in  Foxboro  and  flows  south 
eastward,  joining  the  Tamiton  at  North  Dighton.  The  Taunton  i 
tidal  up  to  East  Taunton,  where  there  is  about  2J  feet  of  rise  an< 
fall,  and  it  is  navigable  to  Weir  Village. 

On  account  of  the  large  number  of  small  ponds  and  swamps  in  tli( 
area  the  run-off  through  the  year  is  fairly  uniform,  except  in  tin 
Matfield  drainage  basin.  There  are  several  power  plante  on  tli( 
main  river  and  on  the  branches. 

The  average  rainfall  in  this  region  is  about  46  inches.  On  accoun 
of  the  proximity  of  this  basin  to  the  ocean  the  winters  are  not  severe 

The  country  as  a  whole  is  very  flat,  swamps  are  numerous,  aii< 
not  much  rock  is  found.  The  western  portion  of  the  drainage  arei 
is  clay  bottom  and  the  eastern  is  sandy  but  fairly  fertile.  Nearly  al 
the  timber  has  been  removed. 

MATFIELD  RIVER  AT  ELMWOOO,  MASS. 

Location. — At  the  Bedford  Street  Bridge  in  the  village  of  Elmwood,  in  the  souther 

part  of  the  town  of  East  Bridgewater. 
Drainage  area. — ^Notmeaaured. 

Records  available. — Discharge  measurements  September  29, 1909,  to  March  5, 191C 
Gage. — ^Temporary  staff;  later  replaced  by  a  chain  gage  attached  to  the  bridge. 
Discharge  heasurehents.— Made  from  the  bridge,  or  by  wading. 
Channel  and  control. — Bed  of  stream  rocky.    One  channel  at  all  stages.    Centre 

not  defined. 
Regulation. — ^Flow  regulated  to  some  extent  by  dams  above  the  station. 

A  gage-height  record  was  obtained  from  September  29,  1909,  to  July  10,  1910,  bu 
on  account  of  the  variable  backwater  at  the  station  from  Taunton  River  it  ia  not  con 
aidered  a  true  index  of  the  discharge  and  is  not  pubhahed. 
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I  River  at  Elmvcood,  Mat*.,  during  1909-10. 


is- 

Date. 

Wade  by— 

beigSt. 

obarte. 

11:2 

6.0 
5.7 
6.1 
6.4 
44.6 
33.4 
33.1 

1909. 
Dec.  17 

1910. 

Jan.  7 
22 

Feb.  15 
15 
19 

Mar.    5 

P.  U.  CharcbOl 

P.  M.  Churchill 

do 

Bartlett  and  Stanford .. 

P.M.  Chiirchlii."!;"!; 
L.W.Bartlett 

Feet. 
XS3 

4.98 
5.90 
2.83 
2.79 
4.90 
4.72 

334 
«42 

70 

66 

328 

236 

kding  and  referred  to  datum  of  chain  gage  by  mea3<  of  curre 
ZB.  NEAR  ELMWOOD,  M.\SS. 

et  below  dam  of  Carver  Cotton  Gin  Co.,  about  1} 


easurements  September  29,  1909,  to  May  7,  1910. 

!  from  the  bridge,  or  by  wading, 
ream  of  gravel  and  sand ;  at  some  seasona  covered 
at  all  stages.    Control  not  defined,  owing  to  the 
other  obstructions. 
a  stages  entire  flow  is  regulated  by  mills  above 

(d  from  September  29,  1909,  to  July  10,  1910,  but 
lilts  and  the  variable  backwater  at  the  station  it  is 
discharge  and  is  not  published. 

■iet  River  near  Elmwood,  Mats.,  during  1909-10. 


^\  ^f- 

Made  by— 

Gage 
heigbt. 

Dis- 
charg*. 

14.9 
12.8 

5.7 

1910. 
1  Feb.     9 
'            15 
15 

1               15 

P.  M.  Churchill 

Feet. 
4.09 
2.01 
2.96 
3.00 
2.90 
4.09 
4.88 
4.63 
2.99 
3.08 
1.67 
1.35 
1.35 

36.0 

W.  8  Stanlord        .     . 

98.9 

L.  W.  Bartlett 

98.1 

9.3  <            15 

W.  8.  Stanford 

105 

6.8 
676 
73.1 
74.4 
74.3 

168 
291 

1            19 

Mar.    S 

8 

16 

17 

26 

iMay     7 

7 

P.  M.  Churchill 

Bartlett  and  Stanford.. 
P.M.Churchill 

°  Bartlett  and  Stanford '. '. 

::;:;do::"::!::::::":: 
do 

155 

220 

191 
93.3 

123 
59.  S 
35.1 
38.0 
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188  SURFACE   WATERS  OF   MASSACHUSETTS. 

CHARLES  RIVER  BASIN. 

OENEBAIj  featxtbbs. 

Charles  River  rises  in  the  town  of  Hopkinton,  Middlesex  Count; 
at  altitude  400  feet  above  sea  level;  flows  southward  about  9  mile 
then  very  irregularly  northeastward  65  miles  to  the  point  at  which. 
enters  Boston  Bay.  Its  drainage  area  comprises  290  square  miles, 
which  156.3  square  miles  is  above  Waban  Lake.  Distributed  aloi 
the  river  are  26  dams,  aggregating  in  height  202  feet,  which  fumi 
water  power  for  numerous  factories  and  mills. 

The  principal  tributaries  of  the  river  are  Mine  and  Sheppax* 
brooks,  Stop  River,  and  Bogastow,  Stony,  and  Beaver  brooks.  Ju 
above  its  entrance  into  Boston  Harbor  it  is  joined  by  Mystic  Riv< 
which  drains  an  area  lying  to  the  north.  The  Mystic  rises  just  -we 
of  Reading,  at  altitude  100  feet  above  sea  level,  and  flows  southwa 
and  southeastward  about  16  miles,  passing  through  Richardsons  ai 
Burbank  ponds  and  Mystic  Lake.  The  fall  from  the  source  of  ti 
river  to  Mystic  Lake  is  80  feet. 

The  area  tributary  to  Mystic  Lake  contains  26.9  square  miles,  I 
eluding  about  3  per  cent  of  water  surface.  It  was  formerly  a  soxir 
of  water  supply  for  the  city  of  Charlestown,  but  was  abandoned  f 
that  purpose  on  January  1,  1898.  The  other  lakes  in  this  basin  a 
Wedge  Pond,  Winter  Pond,  Horn  Pond,  and  Burbank  Pond.  Abe 
jona  River,  flowing  into  Burbank  Pond  in  East  Wobum,  is  the  pri 
cipal  source  of  the  main  stream. 

CHARLES  RIVER  AT  WALTHAU,  UA88. 

Location.— At  the  city  of  Waltham.  From  October  4,  1903,  to  July  9,  1904,  at  t 
plant  of  the  Boston  Manufacturing  Co.,  at  Moody  Street;  July  10,  1904, 
October  2,  1909,  at  the  dam  of  the  Waltham  Bleachery. 

Drainage  area. — October  4,  1903,  to  July  9,  1904, 157  square  milee; '  July  10,  19( 
to  October  2,  1909,  169  square  miles. 

Bbcords  available. — October  4,  1903,  to  October  2, 1909. 

Determination  of  discharge. — Discharge  October  4,  1903,  to  July  9,  1904,  deb 
mined  from  records  of  the  horsepower  of  the  wheels  in  operation  in  the  factory 
the  Boston  Manufacturing  Co.  and  the  quantity  of  water  wasting  over  the  dai 
Records  after  July  10,  1904,  obtained  at  the  Waltham  BIdK:hery;  method  n 
stated. 

Diversions. — ^Mother  Brook  diverts  water  from  Charles  River  at  Dedham  into  N 
ponset  River. 

Cooperation. — Record  furnished  by  Mr.  Hiram  A.  Miller,  former  chief  engineer 
the  Charles  River  Basin  Commiasion. 

I  During  March,  April,  and  May,  1904,  water  ovarOowad  (ram  the  Stony  Brook  buln  ol  tlw  CunfarM 
water  supply. 
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r  tU  WaWutm,  Matt.,  for  the  yean  ending  Sept.  SO,  1904- 
1909. 


Weekmdiag— 

Dls- 
charge 

in 
second- 

leet. 

Weekending— 

Dls- 
ohw 

m 
wcond- 

feet. 

1904-5. 
eb.  11 

145 
117 
128 
121 
174 
474 
585 
655 
577 
585 
426 
315 
223 
151 
110 
183 
78 
97 
98 
139 
192 
137 
81 
40 
37 
S3 
S3 
46 
S3 
49 
207 
292 
188 
113 

1905-6. 
June  18 

304 

18 

23 

U8 

35 

30 

121 

ar.    4 

July  7 

133 

11 

14.:::.:::.:.:.:.:.. 

164 

18 

21 

U7 

as 

28. 

134 

pr.     1 

Aug.  4 

108 

S:::::::; ;:::::; 

11 

108 

IS 

18 

182 

22 

25 

US 

29 

Sept.  1 

114 

sy     6 

s::::::::::::::::: 

88 

13.:::.::;:::;::::: 

15 

83 

ao. 

22 

23 

27 

29. 

70 

The  year. 

10 

314 

17 

1908-7. 
Oct.  6 

24 

nlj     1 

108 

8.;:..:.;:;;;;:;;; 

13 

93 

20 

110 

22. 

37 

153 

29 

Nov.  3 

318 

u»,    5... .. 

10..'. 

168 

il::::;:;::::::::;: 

17 

189 

19 

24 

221 

3t 

Dte.  1 

181 

»pt.   2. 

8 

193 

15 

180 

16 

22 

105 

29 

145 

30 

Jan.  5 

311 

12 

487 

The  year 

179 

19 

421 

26 

408 

1905-8. 

107 
57 
45 
101 
60 
87 
93 
73 
84 
155 
185 
136 
218 
238 
2)3 
248 
323 
306 
174 
169 
253 
406 
587 
581 
372 
440 
600 
518 
514 
372 
287 
302 
238 
153 
225 
338 

Feb.  2 

390 

9 

231 

14 

16 

206 

21 

23 

206 

28 

Mar.  2 

141 

9        

181 

11 

16 

190 

23        .         .         . 

547 

25 

30 

588 

Apr    6 

420 

9 

13 

419 

20 

498 

23 

27 

403 

May  4 

300 

an.  0. 

11  ::::::::.:::::: 

258 

13 

18 

317 

20. 

25      

278 

June  1 

215 

'eb.  3 

8 

292 

10 

15 

255 

17 

22        

164 

29 

122 

tor.  3 

July    6 

83 

10 

13  

41 

17 

20                       .  .. 

44 

27 

43 

31 

Auc    3 

43 

Ipr.  7 

iS::::::::::::::::: 

29 

M. :;.;.;. ;:;;:;;;: 

17                     

34 

24 

22 

28 

31 

19 

Sept.  7 

15 

il::.'.'.:'.:.'.'.'.'.'.'.'.'.' 

14 

30 

19 

21  

49 

28. 

28 

60 

9 

307 
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Weekk/  ditcJuaye  of  Charleg  River  at  Waltham,  Mass.,  for  the  yean  ending  Sept.  SO,  190 

i909— Continued. 


ft  t 


Weekending— 

Dis- 
cliarge 

In 
second- 
feet. 

Weelc  ending— 

Dis- 
charge 

In 
second- 

leet. 

Weekending— 

Dis 

chai] 

111 

secoi 

(eat 

1907-8. 
Oct.  5 

135 
222 
147 
101 
98 
219 
398 
274 
378 
429 
346 
336 
43.1 
590 
475 
520 
371 
322 
291 
201 
429 
447 
478 
438 
450 
505 
379 
392 
324 
242 
225 
188 
217 
197 
158 
202 
160 

1907-S. 
June20 

78 
37 
27 
18 
19 
31 

1908-9. 
Feb.  6 

U 

27 

13 

19 

Julv  4 

20     

J6 

^11.::::::;:;::::.:;: 

27 

Nov.  2 

18 

Mar.  6 

9 

25 

13 

18 

Aug.   1 

66 

20 

23 

^    8 

61 
91 
87 
31 
47 
60 

27 

30 

15 

Aor-  3 

Dec.  7 

22 

^  lo::.:.:::::::::::: 

14 

29 

17  

21 

Sept.  5 

24 

as 

12 

Mav   1          

Jan.  4 

19 

1.1 

8.;;..;.....;;:::.: 

11 

26 9 

15 

18 

The  year 

22 

25 

•«o 

29 

Feb.   1 

8 

1908-9. 
Oct.  3 

,9 

12  

15 

w;::;::::::;::;::: 

22 

10 

31 
24 
33 
56 
68 
43 
48 
61 
39 
70 
81 
80 
74 
93 
129 
102 
128 

26 

29 

17 

July  3 

l£ar.   7 

24 

lo:::::.::. ;:;:::::: 

14 

31 

17 

21 

Nov.  7 

24 

28 

14 

31 

Ant.  4 

21 

Aue.   7 

^  ii::::::::::::::::: 

28 

m::::::::;:::::::: 

18 

Dec.  5 

21 

25 

12 

28 

VsT   2. 

19 

Sent.  4 

^  I::::::::::;:;::::: 

26 

il::::::::::::::::: 

18        

Jan.  2 

18 

23 

9 

25 

30     

18 

Oct.    2 

23        .  . 

The  year  ... 

13 

30 

1 

MTSTIC  LATTR  NEAR  IIEDFOBD,  ICASS. 

Location. — About  IJ  riiilee  west  of  Medford. 

Drainage  area. — 26.9  square  miles,  including  about  3  per  cent  of  water  surface. 

Records  available. — January,  1878,  to  December,  1897. 

Detbbhination  of  discharge. — Mystic  Lake  was  used  as  a  source  of  water  suppl 
for  the  city  of  Cbarlestown  from  1864  to  1897.  The  discharge  was  determined  h 
making  allowance  for  the  storage  in  Mystic  Lake  and  the  water  pumped  for  tt 
city  supply.  The  accuracy  of  the  records  is  doubtful,  as  no  allowance  was  ma<i 
for  storage  in  other  reservoirs  in  the  basin,  the  slip  of  the  pumps,  nor  the  flow  in 
fish  way. 

Cooperation. — Entire  record  furnished  by  the  Metropolitan  Water  and  Sewerag 
Board  of  Boston  in  the  calendar-year  form  and  changed  to  the  climatic  year  b 
engineers  of  the  Geological  Survey. 
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■tyatie  Lake  basin  near  Med/ord,  Mat*.,  for  the 
■  ept.  SO,  1878-1897. 

a,  36.9  squju«  miles.] 


'eb.  '  Mar. 

Apr. 

May. 

June. 
0.70 

July. 

Aug. 

Sept. 

Heui. 

3-81    '    4.26 

1.98 

1.87 

0.42 

0.96 

0.50 

2.24       2.87 

3.66 

1.69 

.87 

.47 

.61 

.43 

1.59 

2.3G       1.69 

1.34 

.83 

.46 

.58 

.47 

.40 

.91 

2.06      5.89 

1.95 

1.31 

1.84 

.75 

.30 

.28 

1.36 

2.91    '   3.63 

1.04 

1.60 

.73 

.30 

.19 

.48 

1.13 

1.37       1.63 

1.46 

1.04 

.47 

.26 

.19 

.16 

.71 

3.61      4.71 

3.46 

1.28 

.76 

.60 

.62 

.31 

1.45 

1.74       1.78 

1.82 

1.89 

.77 

.41 

.47 

.30 

l.OI 

7.39      3.39 

2.60 

1.10 

.49 

.36 

.22 

.29 

1.91 

3.47   1  3.12 

3.36 

1.64 

1.14 

.75 

1.17 

.43 

1.68 

3.08      3.71 

2.93 

2.  SO 

.76 

.34 

.47 

1.17 

1.51 

1  1.76  1   1.39 

2.03 

1.89 

1.69 

1.16 

1.78 

.95 

2.33 

,  2.14      4.66 

2.63 

3.60 

1.72 

.37 

.40 

.53 

1.90 

,  5.73      6.25 

3.07 

1.21 

.91 

.36 

.38 

.38 

2.49 

1  1.63      2.63 

1.19 

1.82 

1.05 

.57 

.43 

.50 

1.14 

2.05     3.92 

2.44 

3.83 

.93 

.41 

.60 

.37 

1.44 

1.80  1  2.65 

2.03 

1.14 

.82 

.43 

.33 

.32 

1.08 

.84      2.74 

2.64 

.98 

.48 

.62 

.69 

.32 

1.05 

)     3.15     3.90 

2.92 

.67 

.67 

.34 

.29 

.95 

1.64 

I      1.34     3.00 

1.92 

1.69 

1.96 

.43 

.82 

.37 

1.29 

1            1 

tlic  Lake  basin  near  Med/ord,  Mat».,  for  the  year* 
Sept.  SO,  1879-1897. 

g«  area,  26.9  square  miles.] 


AveraRB 

yield  per 

square 

mile. 


Stc.-ft. 

0.71 

1.16 

1.40 

1.75 

2.67 

3.35 

2.36 

1.61 

.97 

.49 

.64 

.46 


1.45 


Run^off. 


Depth  In 

inches  on 

drainage 

area. 


0.82 

1.29 

1.61 

2.02 

2.80 

3. 86 

2.62 

1.80 

1.08 

.56 

.62 

.51 


Per  cent  of 
rainfall. 


20.6 
34.0 
46.4 
48.0 
69.3 
103.8 
86.8 
51.1 
33.8 
16.6 
16.6 
16.1 


19.66 


44.8 


Rainfall.' 


Ineha. 
3.98 
3.79 
3.47 
4.21 
4.04 
3.73 
3.02 
3.64 
3.20 
3.58 
4.00 
3.17 


43.83 


Average  (or  20  years,  1878-1897. 


r 


m 
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192  SUBFACE   WAIEBS  OF   MASSACHUSETTS. 

MERRIMACK  RIVER  BASIK. 
OENESAIi  FEATUKES. 

Merrimack  River  is  formed  near  Franklin,  N.  H.,  by  the  union  of 
Pemigewasset  and  Winnepesaukee  rivers.  The  Winnepesaukeo  is 
a  short  stream  flowing  southwestward  from  Lake  Winnepesaiikee; 
the  Pemigewasset,  generally  considered  the  head  of  the  main  stream, 
is  the  outlet  of  Profile  Lake  in  Franconia,  N.  H.,  50  to  60  miles  north 
of  Franklin  and  less  than  10  miles  from  Moimt  Washington.  From 
Franklin  the  Merrimack  flows  southward  about  60  miles,  crosses  into 
Massachusetts,  and  a  few  miles  below  the  State  line,  as  it  approaches 
the  city  of  Lowell,  turns  abruptly  to  the  east  and  flows  easterly 
and  northeasterly  to  the  ocean  at  Newburyport.  Its  total  length, 
including  the  Pemigewasset,  is  about  165  miles,  of  which  47.5  miles 
is  in  Massachusetts.  Of  its  5,015  square  miles  of  drainage  area,  about 
1,200  square  miles  is  in  Massachusetts,  211  square  miles  lying  in  the 
Nashua,  Sudbury,  and  Lake  Cochituate  drainage  areas,  from  which 
water  is  permanently  diverted  for  the  supply  of  the  metropolitan 
district  adjacent  to  Boston.  A  view  of  the  Wachusett  reservoir  of 
i  this  system  is  given  in  Plate  XI. 

Important  tributaries  of  the  Merrimack,  other  than  the  headwater 
streams,  are  Contoocook,  Simcook,  Piscataquog,  Souh^an,  and 
Nashua  rivers.  Nashua  River  lies  nearly  all  in  Massachusetts  but 
enters  the  Merrimack  near  Nashua,  N.  H.  *  The  other  tributaries 
mentioned  are  aU  in  New  Hampshire. 

The  headwaters  of  the  Pemigewasset  reach  an  elevation  approxi- 
mately 2,000  feet  above  the  sea ;  at  Franklin  the  river  is  at  an  eleva- 
tion of  about  270  feet.  The  upper  part  of  the  basin  is  rough  and 
mountainous  and  very  largely  in  forest.  Below  Franklin  the  country 
is  more  uniform  in  topography  and  much  of  it  is  farm  land. 

The  main  river  flows  in  reaches  of  moderate  slope  separated  by 
*  falls  over  rock  ledges.  It  is  navigable  as  far  as  Haverhill,  and  for 
small  boats  as  far  as  Lawrence. 

The  mean  annual  rainfall  in  this  basin  is  about  42  inches,  ranging 
from  about  46  inches  at  Lowell  to  about  38  inches  at  Plymouth,  but 
is  probably  much  greater  in  the  moimtainous  regions  near  the  head 
of  the  Pemigewasset  than  elsewhere  in  the  area.  During  the  winter 
the  streams  are  generally  frozen,  and  especially  in  the  northern  parts 
of  the  region  there  is  usually  a  heavy  fall  of  snow. 

The  basin  of  the  Merrimack  is  well  suppUed  with  natural  facilities 
for  storage,  the  combined  area  of  lakes  and  ponds  amounting  to 
approximately  183  square  miles.  About  105  square  miles  of  this 
is  contained  in  Lake  Winnepesaukee — ^next  to  Moosehead  Lake  the 
largest  body  of  water  in  New  England — ^which  has  about  4  feet  of 
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corresponding  to  somewhat  less  than 

>  1 1 ,  provides  that  between  June  1  and 
aore  tlian  an  average  of  250  second-feet 
om.  the  lake  when  the  level  is  21  inches 
ined  from  1860  to  date  it  appears  that 
led  is  44  inches,  which  occurs  when  the 

l>een.  recorded  during  30  years  since 
st&ge  -w^as— llj  inches  and  occurred  in 
irded  range  thus  being  55}  inches. 
bo  tlae  Pemigewasset  through  Squam 
15  squtire  miles  in  area.  This  lake  can 
^evrfoundland  Lake,  with  half  the  water 

tributary  to  the  Pemigewasset.    It  can 

lakes  and  on  numerous  smaller  ones  is 
power  on  the  river  and  greatly  improves 
>w.  In  a  general  way,  the  most  favorable 
1  the  Merrimack  are  being  utilized,  but  in 
nage  basin  there  are  still  many  tmutihzed 

I  famous  for  Its  developed  water  powers, 
klanchester   are   great   industrial   centers, 

and  woolen  manufactures,  and  owe  their 
?ater  power  available  at  their  sites.    There 

remaining  for  power  development  on  the 

tributaries,  especially  the  Pemigewasset 
s  a  large  amoimt  of  unutilized  fall.  Records 
len  mills  were  running  have  been  kept  at 
Run-oft  records  showing  the  mean  daily  flow 
i  extend  back  to  1879;  the  driest  year  was 
)0-9r,  the  total  flow  during  these  two  years 

1  to  2.72. 

■rimack  River  and  some  of  its  principal  tribu- 
lUowing  table: 

tea  of  Merrimofk  River  and  tributarifn. 


Dniiuge 
am. 

River. 

LocaUty 

Dninage 
ares. 

St.mllei. 

5,015 

4,664 

4,127 

t,m 

n 1,460 

615 

Whmepesaukee 

Cantoocook 

Do 

Janction  with  Pemige- 
wasset. 

West  Uopklntan 

Mouth 

Sj.  mUet. 
«5 

410 
750 

Smcook 

Do 

East  Pembroke 

Uoath 

250 
270 

rimt-        1,085 

1 

18 — ^18 
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SURFACE   WATERS  OP   MASSACHUSETTS. 


KEKBOCACK  BIVEB  AT  LOWELL,  UASS. 


Location. — At  the  Boott  Milk  in  Lowell. 

Drainage  area. — 4,097  '  square  milee  above  Pawtucket  dam.  March  7, 
Metropolitan  Water  Board  '  of  Boston  diverted  the  flow  of  South 
Nashua  River,  which  reduced  the  drainage  area  118  equai^  miles. 

Records  available. — January  1, 1848,  to  May  31, 1861;  March  1, 1866,  to  S 
30,  1915. 

Gage. — Vertical  staff  in  three  sections  on  right  bank.  Low-water  section 
to  rollway  wall,  upper  section  to  foundation  wall  of  Boott  Mills.  Gage 
a  day  at  approximately  10.45  a.  m. 

Determination  of  discharge. — Rating  curves  (PI.  XII)  determined  from 
of  water  flowing  through  the  canals  and  water  wheels,  and  leaking  am 
over  Pawtucket  dam  at  various  stages.  Tables  show  only  the  flow  for  th 
diuing  which  mills  were  operating. 

Channel  AND  control. — Bed  of  stream  smooth  and  regular;  right  bank 
mill  wall  over  half  a  mile  long;  left  bank  high  and  rarely  overflows  ev( 
spring  floods.  Control  probably  at ' '  Hunts  Falls, ' '  a  short  distance  belo' 
Control  has  been  altered  at  various  times  by  removal  of  ledge  jock,  bowl 
other  material.  During  recent  years  zero  flow  occurred  at  gage  height 
38.5  feet,  referred  to  datum  of  gage  owned  by  the  Proprietors  of  Locks  ai 
on  Merrimack  River. 

Extremes  op  discharge. — Maximum  stage  recorded  1848-1915:  64.20  feet, . 
1852;  dischaige,  83,000  second-feet.    Practically  zero  flow  on  nights, 
and  holidays  during  low-water  season,  as  water  is  stored  above  dam  when  i 
not  in  operation. 

Winter  plow. — Discharge  relation  only  slightly  affected  by  ice. 

DrvEBSioNs. — Almost  the  entire  flow  of  South  Branch  of  Nashua  River  is  i 
for  water  supply  of  metropolitan  district  of  Boston. 

Regulation. — Practically  the  entire  low-water  flow  is  r^ulated  by  dams 
above  station.  Tables  of  discharge  show  only  the  10-hour  flow  during 
when  mills  are  in  operation.  In  very  dry  seasons  entire  flow  is  storec 
nights,  Sundays,  and  holidays. 

AccuRAcv. — Record  considered  reliable,  although  rating  for  earlier  years  is 
uncertain. 

Cooperation. — Entire  record  furnished  by  the  Proprietors  of  Locks  and 
Merrimack  lUver,  Lowell,  Mass.,  through  Arthur  T.  Safford,  assistant  e; 


>  Examination  oi  water  supplies:  Mass.  State  Board  of  Health  Rept.,  pt.  1,  p.  442,  18 
I  Hetropolltan  Water  Board  Fourth  Ann.  Rept.,  p.  15,  Jan.  1, 18W. 
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eet,   of  Merrimack  River  at  Lowell,  Maa.,  for  the  yean 
Sept.  SO,  1848-1861;  1866-1915. 


ilMt. 


5,  no 

5,3«0 
4,  MO 

6,oao 


S,380 
4,820 
S,0«0 
i.tSO 
t.OOO 

9,425 


9,«7S 
9,100 
8,27S 

7,820 
7,175 
0,890 


6,500 

7,«00 
11,500 
13,076 
13,020 
11,400 


10,050 
10,850 
12,700 
16,425 
17,280 


Apr. 


16,625 


M»y. 


17,340 
13,625 
12,010 


11,740 
10,500 


8,840 

8,660 
8,600 
8,660 
8,900 
10,270 


6,600 
6,860 
8,720 
17,100 
20,900 

16,850 


13,470 
13,140 
11,740 

11, 175 

19,990 
18,860 


Job*. 


July. 


U,660 
10,730 
9,276 


7,800 

7,700 
8,025 
8,275 
8,780 
8,600 


9,626 
9,150 
8,900 
8,660 

8,900 
8,276 


7,860 
7,860 

7,820 
7,600 
7,075 
6,790 


14,160  I 

14,470  I 
12,900  I 
13,996 
10,390 
9,526 


7,176 
6,790 
6,500 
6,790 

6,960 
6,750 


9,475 
11,300 
11,500 
10.500 

9,900 
9,326 


5,500 
5,000 

6,076 
6,500 
6,125 
5,790 


8,600  I 
8, 175  I 
8,720  I 


5,280 
5,060 
4,900 
4,980 
6,060 


5,140 


6,230 

'6,'280' 

6,600 
6,960 
6,600 


6,060 

4,980 
4,860 
4,820 
6,240 
6,300 


6,140 
4,820 
4,560 
4,480 

4,320 
4,160 


4,400 
4,480 

4,640 
4,600 
4,560 
5,240 


Aug. 


4,800 
4,780 
6,600 
6,200 
4,520 


4,480 
4,400 
4,440 
4,240 

4,140 
4,340 


4,320 
4,340 

4,140 

4,140 
4,100 
4,360 


9,526 
6,976 
6,790 
6,140 
4,900 

4,780 


5,240 


4,640 
4,640 
4,560 
4,600 


Sqit. 


6,030 
4,640 


4,560 
4,400 

4,480 
4,400 
4,360 
4,360 


4,400 
4,280 
4,340 
4,060 
4,060 

4,(00 


4,740 
4,740 
5,870 

5,950 
5,360 
5,320 


4,800 

4,780 
4,780 
4,860 
4,740 
4,600 


Jan.     Feb.     Uar.     Apr.     May.    June.    July.     Aug.     Sept. 


,100 

'».m 

,10C     6,89( 

....     6,650 

),575 

6,790 

,U2& 

6,975 

I.ISU 

6,7IX 

MXKI 

8,420 

5,9S0 

8,025 

6,340 

«,M 

i,46ll 

6,sa 

i.ta: 

6,«5( 

8,275 

6,  DUO 

7,90ol 

7,700 

s,eo( 

i,m 

S,32( 

5,  let 

5,  ON 

6,125 
5,870 
5,500 


4,940 
4,960 
4,980 


5,400 

5,500 
5,3201 
5,8701 
5,240| 
5,790 


4,980 

4,820 
4,900 
4,980 
4,980 
5,060 


5,4001  4,820 

6,125i  4,820 

5,450  4,900 

5,400  5,060 


5,400 
5,400 


5.240 
5,060 

5,060 
4,560 
4,560 
4,560 


5,400 
5,400 


25,100 
17,995 
14.250 
12,800 

12,800 
13, 410 


10,500 
10.270 

9,950 


9.725 
9,100 


5,790 
5,870 

7,175 
a,  740 
14,960 
14,300 


8,275 
7,860 
7,600 
7,600 
8,076 

8,460 


4,900    11,175 


4,860 
4,900 


13,080 
13.080 
16.250 
20.1851 
26,600l 


7,860 
7,700 
7,700 

8,540 
8,075 
7,550 


7,700 


7,700 
7,500 
7,175 
7,175 
6,700 


8.325 
9,825 


7,175 
6,1 
6,700 
6,700 

6,790 
6,700 


7,780 
14,350 

15,220 
11.460 
9,625 
8,900 


7,860 
7,500 
7,600 
7,375 
7,500 

8,275 


7,375 
6,975 
6.700 
7,075 


8,540 
9,000 

10,150 
8,900 

7.1 
7,175 


6,700 
6,340 
6,125 
5,990 
5,090 

5,600 


5,320 
6,140 
4,900 

4,820 
4,820 
4,740 


4,780 

4,700 
4,740 
4,700 
4,740 
4,700 


4,820 
4,740 


4,280 
4,210 


4,240 


4,780 


4,740  4,320 

4,740{  4,280 

4,140 

4,74a  4,140 

4,560|  4,140 


4,560 
4,400i 
4,360 
4,340 


4,340 


4,560 
4,400 
4,400 
4,400 
4,360 

4,330 


14,990 
13,855 
10,790 

8,720 
7,700 
6,900 


4,400 
4,360 

4,360 

4,33o' 
4,320 
4,340 


6,790 

6,600 
5,240 
4,900 
6,490 
6,900 


4.400 
4,320 


5,790 
6.320 
4,980 
4,940 
4,740 


4,700 


6,060 
4,900 
4,740 

4,560 

4,560- 

4,560 


5,060 

4,780 
4,560 
4,480 
4,530 
4,530 


4,480 
4,400 
4,400 
4,400 

4,280 
4,120 


4,400 
4,240 

4.400 
4,440 
4,400 
4,280 


>       I 
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SUBFACB  WATERS  OF   MASSACHUSETTS. 


Tenrhowr  diteharge,  in  tecond-feet,  of  Merrimack  River  at  Lowell,  Mass.,  /or  the  yea 
ending  Sept.  SO,  184S-1861;  iS66-i9i5— Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Uar.     Apr. 


May. 


June. 


July. 


l»t»-£0. 


4,480 
4,480 
4,480 
4,480 
4,S60 

4,640 


10.. 

11.. 
12.. 
13.. 
14.. 
IS.. 

16.. 
17.. 
18.. 
It.. 
30.. 

31.. 
33.. 
33.. 
34.. 
35.. 

36.. 
37. 
38. 
30. 
80.. 
31. 


7,275 
9.20O 
8,276 

7.860 
I0.8S0 
IS.SSO 


10,0S0 

8,660 
7,700 
7,075 
6,700 
6,340 


1. 
3.. 
3.. 
4.. 
S.. 

6.. 
7.. 
8.. 
9.. 
10.. 

U.. 
13.. 
U.. 
14. 
U.. 

18. 
17. 
18. 
19. 

30. 

31. 
23. 


1850-51. 


3« 

3g 

6,060 
4,940 

4,940 

36 

37 

38 

13,525 
12,850 
10,050 
8  540 

31 

30 

81 

5,950 
6,090 
6,340 
6,100 

5,950 
5,790 


5,550 
5,790 
8,600 


5,830 
5,200 
6,790 
6,380 
7,500 


5,0(J0 
4,980 

4,940 
4,900 

4,740 
4,820 


5,320 
5,400 
5,140 


11,300 
10,330 
7,600 


6,600 

6,500 
6,600 
6,600 
6,976 
16,250 


32.700 
23,000 
16,625 
13,525 

11.1 
10,390 


8,780 
9,425 


9,625 
9,275 
8,780 


8,075 


6,380, 
5,950 
5,690 
5,600. 

5,320 
5,240. 


7,550. 
6,975 

6,426' 
6,225, 

6,125| 
5,950 
6,750 
5,600 


6,360 
5,240 
5.240 
5,100 
5.060 

5,060 


5,910 
6,500 
6,340 

6,870 
5,650 
5.400 


5,240 

5,060 
5,060 


6,750 
8,660 


7,700 


7,700 
7,075 
6,600 

7,125 
7,125 
6,340 


6,340     7,075     8,420     8.075 
6,300     7,225    8,3251    8.900 

6.030 1  10.270 

5.910     7,500     8,125   13.525 
5,910     7,550     7,075,23,100 


6,300 

6,340 
6,420 
6,225 
5,910 
5,910 


6,225 
6,600 
5,600 
5,090 

5.830 
5,910 


6,125 
6,380 
6,420 
6,380 


6,t 
6,700 

6,500 
6,225 
6,075 
6,950 


14,350'   6,500 
15,610'    6,790 
12,900.... 
11,125    7,275 


6,500 
6,650 
6,600 
6,420 


5,650 
6,500 
7,550 
7,900 
8,035 

7,860 


6,175 


9,950 
8,500 
7,860 
8,025 

7,900 
7,700 


8,025 
7,900 
8,125 
7,700 


5,910 
5,950 
5,600 
5,790 


6,700 
6,500 

6.030 
5,950 
5.910 
5,9101 


7,450 
6,700 
6,600 
6,125 


40,150 
26.200 
18.780 
15.220 


17,820 


8,600 
8.275 
8,175 


7.075!  22,500 
8,225... 
9,4751  15,100 
8,900  14,470 
14,150 


11,500    8,175.... 
15,610     7,950i  11,620 
16,625     7,700  11,300 

14,250;    8,425 

13,525,  12,010   11,075 


14,150 
13,020 
12,175  10,675 


16,250 
33,300 
32,200 
23.500 
22,900 

24,000 


11,350 
10,500 
0,775 


15,610 
U,995 
12,850 


9,675 

11,950 
14.980 
13,750 
10,<30 
9,525 


12,900  14,500  10,625  13,575 

' 10.160  16,130 

10,675i  13,140  9,625  16,990 

10,270    11.800  9,325.... 

9,625   10,730  9,626  12,380 


9,525 
9,100 
8,730 


7,900 

7,860 
8,275 
8,420 


7,500 


9,325.... 
9,060'    9,900 
0,050,  11,176 

I  13,676 

8,5a0|  14,470 

8,225  13,855 
7,780  14,930 
7,860.... 
7,860,  24,800 
7,780  29,400 


14,150 


5,500 
5.1  " 
6,460 
5,950 
5,500 

5,690 


5,600 
8,770 


5,990 
5,600 
5,690 


5,950 
6,030 


5,750 
5,360 
5,910 
5.550 
6,320; 

5,450 

5,656, 
5,600 
5,550 

I 

5,500 
5,600 
5,790 


5,910!  . 

5,790!  1 
6,500;  • 

5,450 
5,990 
5,830 


13,140 
15.160 
13,855 
13,925 
13,020 


8,175 
7,780 
7,375 
7,375 


0,275 


7,075 
6,500 
6,125 

5,830 
5,600 
5,400 


13,010    6,975 
15,040    6,650 

16,685 

16,340     7,500 
14,410    8,075 


7,740 
7,225 
6,850 
6,890 


17,400 
24,500 
24,500 
22,500 
20,030 


5,500 

5.400 
6,790 

5,910 
5,460 
5,910 


14,980 
10,790 
8,440 
7,375 

6,650 
6,125 


5,090 
6.400 
5,750 


I 


6,090 

6,830 
7,780 
9,275 
10,270 
10,575 


5,750. 


18.5501 
19,400 
16,275 
13,470 


6,600  12,380 
5,450  15,100 

6,400 

5,320  16,625 
5,280,  15,850 


5,550  16,626 
5.6<V   14,890 
5,450 
6,340 
7,125 


17.750  10,550  11,300 
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Memrruick  River  at  Lowell,  lt<M.,Jor  the  yeari 
3—1861;  1566-7975— Continued. 


Feb.       ICar.      Apr.     May.    Jane.    July.    Aug.    Sept. 


5.90O 
J\     5,0 


7,075 

e,4ao 

6,850 
6,S90 

e,03« 
&,oso 


5,830 
5,090 


5,790 

5,  aw 

6,7»0 


5,700  8,500 

7,225  0,625 

root     0,37a  10,330 

2751  11,<--' 

22.s| 14,590 

10,000  16,485 

9,275  16,375 

8,375  15,100 

7,950  13,140 

7,450  11,680 

7,02£ 


6,380 
6,340 
6,340 

O.SQO 
6,790 
6,7S0 


9, 

9,200 
8,950 
9,275 

9.100 
9,100 


8,22.'i| 
7, 


6,950 
5,600 
6,790 
»,34n 
7,075 


11,026 
11,250 
10,450 


10,730 
9,675 
9,6: 
9,276 
8,640 


7,M 
6,8901  14,920 
6,850  32,200 
22,000 
6,880  16,610 


DOl  6,890 
6,975 
6,700 
6,500 
6,460 


12,700 
10,850 


7,450 
7,5.W 


7,600 
7,275l  8,660 
6,460  10,450 
6,340  10,390 
6,87( 


8,276 
8,325 
8,276 
8,840 

0,325 
9,150 


9,000 
8,780 

7,S60 
7,700 
7,700 
9,200 


5,870  8,420 

5,690  7,«60 

8,9fiO 

6,155  17,99.'! 

6,700  19,6« 


7,135 
6,890 
6,340 
5,790 


8,375 
s,""" 
9,050 
10,450 
Ul,8S0l   5,790l. 


18,065 


11,740 


9,725 

i2,mo 

14,590 
15,400 
13,925 

12,225 


10,825 
10,210 
9,825 
10,390 


17, 


960 
390 
S26 


375 


7(10 
800 
800 
500 
980 


220 


010 

,500 
525 

oon 

8-10 
900 


400 

626 
400 
920 

260 
470 
400 


13,8.W 
11,680 


8,720 
8,325 
7,860 
6,340 
6,380 


6,990 
6,790 
6,830 
6,225 

8,325 
6,750 


.5,360 
6,240 
6,320 
6,240 


5,320 
6,240 
5,240 
5,6U0 
6,750 

.5,360 


.5,240 

i.'seo 


10,390 
9,526 
8,840 
8,326 


7,700 
7,325 
6,975 
6,700 
6,700 

6,4«0 


6,225 
5,951) 
5,690 

5,600 
5, 500 
6,  '.00 
6,500 
.5,400 

5,  HO 
5,100 
5,100 
6,100 
4,820 


4,900 
4,900 
4,7)0 
4,820 


4,900 

4,980 
5,790 


6,760 
6,320 
6,140 
4, 860 
4,820 


4,740 
4,740 
4,740 
4,740 

4, .560 
4,  .560 


4,780 
4,740 

4,660 
4,. 520 
4,640 
4,400 


4,620 
4,600 
4,560 

4,4.«n 

4,4(X) 
4,360 


4,700 
4,660 


4,600 

4,640 
4,600 
4,  .560 
4,4.80 


4,560 
4,600 
4,640 
4,640 
4,600 

4,  .560 


4,600 
4,560 
4,600 

4,640 
4,640 
4,640 


4,7SO 

4,600 
4,640 
4,640 
4,H00 
4,400 


820 
900 
780 
320 
560 

240 


450 
360 
320 

140 
080 
940 


930 
340 
600 
120 

120 
980 


550 

790 

6nol 


8,278 
«!6dO 
6,680 
6,360 


6,100 
4,900 
4,640 
4,660 
4,660 

4,440 


4,860 
5,870 
5,750 

5,280 
6,100 
4,900 


4,900 

4,860 
4,740 
4,740 
4,740 
4,560 


4,900 
4,780 
4,740 
4,860 


5,280 
5,120 
4,940 


6,060 

5,200 
5,060 
5,020 
4,820 
4,640 


4,940 
4,900 
4,740 
4,860 

3,340 
7,075 


7,075 
6,975 

6,700 
7,820 
9,426 
8,026 


6,340 
6,960 
6,076 
7,075 
9,425 


\ 


\ 
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SXJRPACE    WATERS   OF    MASSACHUSETTS. 


Tett-hotur  ducharge,  in  second-feet,  of  Merrimad  River  at  Lotcell,  Mas*.,  for  the  yetn 
ending  Sept.  SO,  1848-1861;  7«6«-/975— Continued. 


Day. 


Nov. 


Doc. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


\. 
2.. 
3.. 
4.. 

5.. 

«.. 
7.. 
8.. 
9. 
10.. 

II.. 
12.. 
13.. 
14.. 
IS.. 

16.. 
17.. 
18.. 
18.. 
30. 

31. 
33. 
23. 
24. 
25. 

2S. 
27. 
38. 
30. 
30. 
31. 


18,13-54. 


1. 
2.. 
3.. 
4.. 
S. 

«.. 

7.. 
S.. 
9.. 
10.. 

11.. 
12.. 
13. 
14. 
15. 

16. 
17. 

18. 
19. 
20.. 

21. 
22. 
23. 
24. 
25. 

26. 
37. 
28. 
29. 
SO. 
11. 


1854-65. 


8,325 


6,700 
6,3'IO 
6,125 

6,030 
5,870 
5,600 


5,600 

5,600 
6,550 
5,550 
6,500 
6,400 


5,280 
5,2S0 
5,240 
5,1U0 

5,060 
5,100 


9,325 
12,226 

19,645 
14,350 
11,620 
13,140 


11,125 


4,900 
4,860 
4,820 
4,740 

4,740 
4,660 


4,900 
4,860 

4,820 
4,740 
4,740 
4,740 


5,140 
5,140 
6,400 
5,320 
5,200 

5,100 


9,525 
8,720 
8,275 

7,325 


6,750 
6,700 
6,600 
6,750 

12,960 
10,675 


14, l.W 
24,100 

18,250 
13,855 
12,010 
12,010 


11,500 
12,225 
11,950 


10,150 
9,325 


5,200 

4, 

4,940 

4,900 
4,860 
4,820 


4,9-10 
S,020' 


8,075 
7,700 
7,550 


4,940 
5,200 
5,710 
5,320 


5,240 
6,060 
6,020 
6,240 
4,900 

4,860 


14,030 
15,040 
15,610 

11,3.'OT 
9,275 
8,275 


6,930 

6,500 
6,460 
6,340 
6,700 


19,645 
13,200 
10,450 


7,820 
7,S60 
7,650 


6,600 

C,17.'b 
6,340 
6,125 
5,9.j0 
6,910 


6,030 
5,950 
5,950 
5,830 

5,790 
5,790 


6,990 
5,950 

6,870 
5,500 
6,320 
6,125 


5,450 
5,360 
5,870 
5,320 
5,240 
5,090 


9,325 
8,460 


7,.')00 
6,810 


6,700 
7,4.'iO 
7,900 


6,9.10 
7,075 
6,700 
6,600 

6,500 


6.  aw 

6,975 
6,750 

6,500 
6,340 


6,8.30 
5,830 
5,930 
6,300 
6,460 


5,450 
5,8.10 
6,600 
5,600 

.5,790 
5,950 


5,910 
5,830 
5,790 
6,260 


8,275 
8,125 
7,860 
7,860 


5,910 
5,950 

b,'Ml 
6,400 
6,225 
9,325 


5,790 
5,990 
5,790 
5,830 
6,300 

7,225 


7,700 
7,550 
7,325 
7,700 
8,600 

9,950 


10,625 
8,950 
8,070 
7,560 
7,075 

6,810 


6,700 
6,340 
6,340 

6,600 
6,5,M) 
6,380 


12,6,V) 
13,725 
13,470 

13,140 
20,500 
21,220 


7,550 
7,7(10 
7,500 

7,400 
6,700 
6,250 


6,300 

5,830 
5,950 
6,710 
6,125 
5,790 


6,420 
7,500 


7,075 
6,500 


6,125 
6,125 
5,750 
6,650 
6,710 

6,790 

"h,WO 
6,890 
7,026 

6,930 
6,500 
6,340 


17,760 
14,860 
12,.'i00 


10,730 

9,225 
8,326 
7,820 
7,700 
7,740 


o.e.'io 

5,870 
5.910 
,%790 
6,2,W 
6,420 


7,6<KI 
11,125 
1.1,280 
17,400 

14,860 
12,600 


7,500 
7, 12,1 
6, 7rifl 
7,4,10 

13,815 
15,790 

i-i.'iso 

12,440 

11,025 
in,  1,10 
9,525 
9,67o 


11,740 
14,470 
17,400l 


8,600 
7,4.10 
7,025 


14,  ,130 

12,070 
10,390 

9,7; 

9,6; 

9,100 


8,175 
7,860 
6,930 
9,575 
9,67.- 


6,890 
6,610 
6,610 


6,600 

7,326 
8,600 

8,420 
7,860 


7,225 
6,9' 
6,810 
6,700 

6,7.10 
6,930 

"7,'6ii 
7,075 

7,075 
7,025 
6,97,1 
6,ai0 


6,810 
6,700 
6,600 
6,700 
6,600 
7,275l 


7, 175 


8,325 
8,275 
8,125 


12,440 


34,300 
38,800 
30,900 
25,000 
26,900 

26,200 


16,4a) 

14,920 
14,920 
15,040 
1,1,040 
14,iai 


17,400 
1.1,100 
13,470 

12,700 
13,410 
13,470 


11,500 
11,12." 
10,  .17; 
10,790 

12,175 
13,410 

ii,"35<i 

14,800 

13,995 
14,210 
16,950 
26,400 


12,380 

17,010 
15,670 
12,700 
13,675 
22,500 


10.100 
10,1.10 
10,050 


10,4.10 
16,486 

i 7,220 
16,425 

16,485 
17, ft"* 
17,400 
15,810 


15,730 
17,010 
20,740 
24,800 
27,700 

33,600 


26,400 
22,900 
20,186 

19,715 
19,170 
19,100 


13,410 


13,855 
12,560 
11,2.10 
10,210 

9,775 
10,675 


9,  .125 
8,660 
8,275 


12,900 
12,900 
14,350 
13,410 
12,325 


10,910 
10,500 
lO.OOO 
9,900 

9,525 
9,000 


7,820 
8,075 

8,276 
8,500 
10,150 
9,000 


7,650 
7,500 
7,075 
6,2.10 
6,420 

6,  .150 


6,250 
6,030 
6,910 

6,750 


7,740 
7,075 
7,075 


6,650 

6,340 
5,830 
6,125 
7,325 
8,175 


8,420 
7,325 
6,7.10 
6,600 

6,500 
6,340 


5,9.V) 
6,830 

5,790 
5,60.1 
,1,4,10 
.1,360 


,1,400 
5,280 
5,280 
.1,240 
5,240 


5,650 
5,790 


7,975 
9,150 

9,725 
7,7,SO 
7,075 
10,62.1 


8,560 
13,200 
12,380 
9,576 
8,276 

7,600 


6,860 
6,3<10 
6, 125 

6,125 
6,250 
6,300 


7,075 

7,600 
9,050 
9,325 
8,375 
7,650 


5,210 
5,326 

,i,'i66 

6,060 
6,020 
4,900 


4,980 

4,900 
4,820 
4,780 
4,820 
4,700 


4,900 
4,660 
4,560 
4,520 

4,  .160 
4,520 

4,980 
4,940 

4,940 
4,900 
4,940 
4,900 


4,900 


8,7.10 
6,250 

'5,796 

5,790 
0,500 


6,810 
7,325 

6,700 
6,  .100 
7,075 
6,750 


6,340 
6,910 
6,600 
6,  .WO 
5,100 

5,280 


6,400 
5,240 
4,980 

5,060 
6,550 
6,830 


6,  .140 
6,9.10 
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3£eirrimact  Rtver  at  Lotoell,  Mau.,for  the  years 
-8—186 J;  J866-1915— Continued. 


PBt>.        Mar.      Apr.     Uuy.    June.    July.     Aug.    Sept 


•,900 

s,oao 


4,S00 


e,7so 
e,700 

S.340 
S.840 
•,13s 


6,080 
4,080 
6,000 

6,600 
6,140 
^060 


6,340 
0,030 
0,800 
6.700 
6,460 

6,076 

.420' 
.■M0\  6.600 
.250  6.340 
6,135 


6,060 
5.060 


6.650 
6,500 
6.420 

r..a40 

'j.31(l 

e.iNU 


6,800 

6,340 
6,750 
6,600 


6,3X 


6,2S0 
6,176 
6,071 
6,848 


S.OM 

6,030 
6,860 
5,010 
6,0(0 


t,«0 
6.«60 
$,S70 


6,840 

6,975 
T,8e« 
8,325. 
8,780^ 


6,890 
6,850 
6,810 
6,700 

6,750 
6,700 


6,400 
6,330 
5.340 
5,330 

6,340 
6,340 

'b.ioo 

6,600 

6.600 
5,910 
6,960 
6,960 


6,600 


8,660 
7.600 
7.600 
7,700 

7,830 
7,780 


8,075 
7,600 
7,450 
7,276 


11,300 
14,350 

18.065 
15,100 
11.860 
10,060 


7,450  9,325 
7,780  11.680 
...  ''  16.485 
8,17.',  22.100 
8,780  22,700 


7,7Sn 
7,4.^1 
7,9: 

8.2T.i 


1,325 
M25| 

6.3 
«,0i 


20,325 


13,525 
12.175 
11,740 


6,810 
6,750 

6,420 
6,460 
6.175 
6,175 


6,300 
6.500 
6.975 
8.075 

u.oao 

14,860 


11,400 
10,210 
9,675 


13,140    9,675 

7.''    12,225  g.euo 

7,u~,  11,680  10,050 

«,81M 

6,70« 9,375 

«,810l '  9,275' 


6,600 
5,710 
6,030 

7,175 
9,100 


14,100 
16,765 
18,290 


21,965 
10,160 


14,350 
U,080 

11,600 
10,450 
10,500 
10,730 


13,700 
16.375 
19.100 
18.490 
15,340 

13,410 


10,850 
10,100 
10.150 


9,275 
9,875 
9,225 
8.460 


8,025 
11.400 
2«.90O 
20.110 
14.300 

12.900 


13,855 
13,410 
19,160 


26.100 
18,370 


U,995 

15,610 
17,680 
16,625 
15,160 
14,470 


12,;  50 
13.260 
13,260 
12,800 


9,525 
8,990 

9,100 


9,835 

9,100 
8,375 
7,900 
7, 
10,100 


14,800 
13,685 
11,740 
10,450 

9,425 
9,100 


8,900 
8,660 

9,060 
9.275 
8,225 
7,690 


7,780 
7,700 
7,400 
8,025 
8.660 
8,900 


11,740 
10,970 


19,340 
19,470 

34,800 
30,100 
23,000 
16,695 


13,525 
12,900 
11.560 
10.500 
9,900 

9.900 


11.620 
12.325 
11,350 

13,080 
17,010 
17,280 


13.020 

11.800 
11.025 
13,090 
10,900 
13,650 


7,740 

7,275 
7,075 
7,175 

7,175 
7,275 


7,600 
7,450 

7,275 
7,075 
6,600 
6,420 


6.075 
5,950 
5,790 
5,790 
5,830 

5,790i 


6,5501 
5,500i 
5,400 

5,400' 
5.360, 
5,280 


5,320 


10,270 
9,775 
9.625 
9.625 
8,»tO 

8,325 

'i'.m 

7.075 
7,125 

6.S50 
6,975:, 


6 
5 
8,125{  5 


8,075 
7,975 
9,950 
10.000 

8,275 
7,375 


6,420 
6,790 


7,400  5 
6,890  5. 
6,700  6 
6.7501... 
7,820  6, 


300 


240 
300 

300 
060 
S20 
900 


900 
860 
700 
660 
480 

400 


4,530 
4,480 


4,560 
4,560 

4,860 
11,740 
17,995 
14,470 


12,440 
10,390 
8,600 
7,050 
6,850 

6.500 


6.930 
5,790 
5.870 

6.340 
17.160 
17.2S0 


560 
560 
520 
480 


6001 
450 
4(10 
400 
400 


10.625 

9,525 
8.375 
7.650 
7,075 
8.225 


6,460 


6,175 
S.K30 
5.830 

5.710 
5,600 
5.600 


5,450 


360  5,400 
5.450 
2401  6,500 
—  6.1- 
8,560 


7.450 
6,650 
8.075 
280|    8,175 

240  7.450 
870  11,450 
460.... 

8,375 
9.000 


8,500 
7.323 
6,9:«) 
6,850 


R20 
975 
650 
850 
9301  10,910 


9,325 
8,076 
7,225 
6,700 
6,460 

6,290 


5,910 
5,990 

6,075 

6,030 
5,910 
5,870 

'5,"»s6 

5.870 
5.790 
5.650 
6.710 
6,650 


5.990 
6.250 
6.750 
7,500 

7,275 
6.850 


6,300 
6,030 


9,100 
8,025 
7.125 
6.460 
5,990 


5.600 
6.400 
5,140 
4.900 

4.900 
4.900 


4.S20 

4,780 

4,740 
4,560 
4,740 

5.060 


4,900 
4.820 
4.980 
5.140 
5,360 

5,990 


5,500 
5,140 
5.140 


I 


»■( 


i; 


I 


■ 

I 
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SURFACE    WATERS'  OP   MASSACHtTSETTS. 


Tenrhour  discharge,  in  second-feet,  of  lierrimaek  River  at  Lowell,  Mass.,  for  the  yean 
ending  Sept.  SO,  1848-1861;  i«6«-i9i5— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Time. 

Toly. 

Aug. 

Sept. 

1857-68. 
1 

5,060 
4.780 
4,600 

'ioiooo 

9,225 
8,500 
7,975 

7,740 
8,780 

"9,"375 
9,900 

9,776 
9,775 
8.900 
8,276 

7,550 
7,400 
7,500 
7,660 
7,450 

7,176 

"i',m 

7,276 
7,860 

'  6,"346 
6,600 

"6,' 420 

10,626 
9,626 

7M0 
7;076 

"i^ooo 

9,725 
9,050 

8,375 
7,700 
7,050 

"6,'386 

6,126 
5,870 
6,340 
6,126 
5,790 

"SMO 
6,790 
6,790 

6,850 
8,840 
10,390 
9,226 
8,176 

6,250 
8,650 

7,860 
7,176 

5,400 
6,710 
6,790 
6,600 
6,660 

6,320 

8,660 
8.660 
8,460 

■"i'eoo 

8,500 
8,660 
8,126 
7,700 
7,600 

"7,' 820 
7,700 
8,460 

10,060 
9,275 

'ii,'366 

7,500 

7,700 
8,660 
8,900 
9,100 

10,150 

9,100 
8,660 
8.460 
8,420 

23,6.W 
18,940 

"isiwo 

15,340 

14,160 

'i2,"i25 
11,740 

10,625 
10,850 
11,300 
11,740 
12,800 

13,626 

"li.'m 
13,140 
12,560 

12,275 
12,175 
12,326 

'i4,'3Sa 

13,785 
15,610 
18,250 
16,625 
14,710 

8,460 

■'8.'325 

8,175 
7,860 

7,700 
8,460 
11,860 

"9,' 476 

8,720 
8,840 
9,725 
10,450 
9,150 

"8,025 
8,226 
8,420 

8,660 

8.660 
9,675 

'ioliso 

10,390 

11,740 
9.950 
9,100 
8,460 

■■7;766 

"i3.625 
12,750 
12,700 
11,740 

11,600 
12,225 

'u,m 

12,560 

13,925 
12,960 
11,300 
10,150 

9,525 
8,660 
8,175 
8,075 
9,225 

10,730 

iiiMO 
11,680 
10,150 

9,000 
8,460 
7,976 

"7,' 400 
6,810 

7,600 
7,076 
6,840 
6.700 
6,126 

"6,'i25 
6,12s 
6,700 
6,126 

6,250 
6,500 

'i6,'606 
10,625 

iz 

8.076 

7,600 

....... 

6,700 
6.600 
6.600 
6.420 
6,126 

6,960 

■'e.'sio 

6,960 
6,710 

6,600 
6,400 
6,820 

5,400 
6,320 
6,220 
6,200 
6,140 

"b,'iia 

6,400 
6,500 
6,126 

6,420 
6,710 

■■5,'360 
6,240 

6,240 
6,240 
6.320 
6,600 

6,960 
6,790 
6,660 
6,400 
6,400 

"5,566 

6,400 
6,400 
6,400 

6,830 

6,910 

"i',m 

6,600 

6,400 
5,400 
6,400 
5,790 

6,aoa 

2 

6.400 

s 

6.820 

4 

6,460 
6,500 

8,075 
7,176 

7,176 

6,aoo 

s 

5,400 

5,240 

4,900 
4.820 
4,740 
4,060 

6 

6,900 
6  360 

7 

«,»76 
7,660 
8,0761 
9,225 

11,740 
10,150 

"7,"  976 
8,175 

7,860 
7,660 
7,500 
8,460 

8,175 
7,660 
7,700 
7,780 

6,340 

"6,"  420 
6,790 

"el  076 

5,950 
5,400 
5,400 
6,600 

6,790 
5,600 
6.870 
6,125 
6,126 

6,500 

"'s.'eoo 

5,600 
5,600 

6,600 
7,175 
7,975 

' "5,956 

5,950 
6,950 
6.250 
5,790 

6,126 
6,420 

6,125 
7,780 
11,740 
13,470 
11,860 

10,390 

iiiioo 

10,675 
9,725 

8,276 
8,075 
7,500 

"Y.ioa 

6,800 
8,500 
10,390 
10,160 
9,226 

8 

M60 
6.340 
6,126 

6,030 
6,030 
6,600 

6,063 
6,060 
6,060 

4,900 
4,900 
4,900 

6,400 

9 

6,400 

10 

S,340 

U 

{,340 

12 

4.860 
4,560 
4,560 
4,600 

4,660 
4,280 

13 

14                 .  . 

6,400 

IJ 

6,600 

6,960 
6,260 
6,030 
6,870 
6,140 

6,060 

6,400 
6,600 
9,150 
14,710 
16,100 

16 

6,500 
6.400 
5,360 

b.m 

5,940 

5,000 

■■5,"  400 
5,240 
6,240 

6,240 
5,140 
5,100 

"b,9M 
6,340 

5,060 
4,960 
6.060 
4,960 

6,060 

"iiiw 

4,960 

4,900 
4,900 
4.900 

■5,666 

4,980 
4.940 
4,900 
4,900 
4,900 

■■4,'9M 
4,900 
4,860 
4,900 

6,140 
6,710 

"moo 

6,240 
6,066 

5,Mt 

17 

0,100 

18 

34,300 

19 

6,380 
5,910 

5,870 
6.700 
5.830 
5,200 

20 

10,860 

21 

8.600 

22 

6,200 
6.600 
6.500 
5,060 

6,140 
4,960 

12,440 
11,560 
10.390 
9,275 

8,460 
8,075 

7,27s 

23 

6,700 

24 

0,420 

25 

6,260 

26 

6,700 
15,920 
24.900 
21,545 
16,130 
13,140 

6,400 
5,600 

27 

6,870 
5,600 

28 

29 

7,600 
7,700 
8,275 

6,750 
6,975 
6,560 
6.340 
6,300 

6  600 

30 

6,400 

31 

1858-59. 
1 

5,550 

5,790 
6,125 

6,790 
6,600 
6,870 

"i',m 

8,176 
8.660 
8,460 

'6,"  800 

'6,'346 
6,125 
6,950 
6,125 

5,950 
7,780 

'i6,'626 
10,000 

8,960 
8.276 
7,860 
7,600 

7,075 
6,700 
6,500 
6.340 
6,340 

6,890 
6,890 
6.810 
6,930 

7,700 
7,076 
6,600 
6,420 
6,600 

6,810 

"6,"  TOO 
6.380 
6,300 

6,125 
5,  MO 
6,976 

"9,'325 

9,100 
11,075 
11,250 
10,060 

8,950 

'"8,"8« 
8,075 
7,275 
6,890 

6,700 
6,460 

7,275 
6,700 
6,250 
5,950 

5,790 

6,600 
6,400 
5,600 
5,790 

5,600 

"&,¥» 
6,240i 
6,240 

6,200 
5,140 
6,060 

5,100 
"5,"  280 

"i>',m 

4,980 
5,060 

2 

3 

4  980 

4 

8,275 
7,076 

6,700 
6,125 
5,870 
6,790 

6 

6,000 

4,900 
4100 
4,900 
4  900 

6 

7 

5,950 
6,950 
5.870 
6,300 

7,600 
7,600 

6,500 
7,075 
7,700 
8,075 

7,860 
7.900 

8 

9 

10 

4,820 

11 

5,870 
5,600 
5,500 
6,790 
5,790 

12 

4,940 

4,900 
4,900 
4,900 

4,900 
4,900 

13 

14 

7,275 
6,600 

6,420 
6,340 
6,420 
6,500 

11.950 
14,590 

21,220 
30,600 
28.900 
32,900 

15 

16 

17 

18 

6,600 
6,126 
5,950 

6,950 
6,790 
6,600 

19 

6,060 
4,940 

4,9aB 

sloao 

6  950 

20 

21 

7,175 
8,025 
7.900 
7,900 
7,700 

7,700 

42,400 
31,100 
24.600 
21.140 
19,790 

22,900 

22 

23 

21 

25 

7,700 

8,900 
7,700 
6,810 
6,500 
6,125 

26 

5,950 
5,790 

""s,'796 
6,600 

"s.'iio 

5,870 
6,340 
6,126 
8,175 

6,340 
5.750 

27 

28 

6,890 

18,250 
17,040 
18,610 
25,800 

29 

5,320 
5,240 

30 

31 

7,600 
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Merrimack  River  at  Lowell,  Mat*.,  for  the  yeart 
t-J861;  J*fi6-i9i5— Continued. 


Feb.       Mar.     Apr.     Uay.    June.    July.     Aug.     Sept 


5,910 
S,440 
0,275 
S,OIO 


5,550 
5,050 
5,910 
0,250 
0,075 

0,810 


iO 


9,3(10 
10,730 
14,0» 


10.325 

13,750 
11,770 
10,575 
10,075 
0,450 


0,030 
5,525 
5,750 

5,070 
5,500 
5,560 


5,910 

5,425 
5.220 
5,790 
7,860 
iOl  10,760 


75 

I0|  10,270 
9,625 
0,450 


00. 


7,  goo 

8,4«0 
8,325 
8,025 

8,075 
8.420 


5,690 
7,S75l  5,400 
8,6001  5,525 
8,125  6,500 
5,6801 


6,160 
6,300 


7,780. 
8,420    5,0901 

I    5,990 

7,860^    5,690^ 
8,420    5,600l. 


6,600 
5,990 

5,990 
6,830 
0,770 
0,175 


8,660 
8,420 
7,900 
7,090 


9,025 
9,650 

10,450 
10,300 
0,250 
8,500 


7,800 
7,675 
7,479 
7,32S 
7,250 
7,100 


6,910 
6,676 
6,340 
6,460 
6,340 

6,300 


6,340 
6,420 
6,340 

6,340 
5,990 
6,790 


5,600 


Not. 


25 
OO 
60 
50 
40 

25 

fjo" 

>50 

roo 

?25 
500 

xa 
675' 
rs 

360 
3% 
300 
010 


6,090 
6,125 
6,275 


8,025 

9,260 
8,520 
8,290 
8,029 
7,350 


320 
239 

,480 
,500 

,4«0 
,175 


,440 
,225 
1,970 


13,750 
14,150 
11,740 
10,100 

9,190 
8,275 


7,740 
7,700 

7,860 
7,500 
7,150 
7,250 


19,460 
11,300 
11,650 


10,730 


6,525 
5,429 


6,3601 
6,320| 

6,3«o! 
5,320 
5,040 
6,040 


5,600 
5,240 
5,400 
6,280 
6,200 

6,060 


6,320 
6,400 

5,970 
6,600 
6,400 

6,320 


6,220 

&,om 

5,040 
5,080 


6,690 
6,600 
6,790 

6,950 
6,975 
6,400 


5,500 

5,400 
6,160 

6,060 
5,080 
5,1 — 


5,200 
6,020 


6,100 

5,060 
5,140 


6,080 
5,760 
6,400 
6,280 


6,400 
6,460 

5,050 
6,090 
5,400^ 
5,280 


6,080 
6,040 
4,960 
4,960 
6,060 

5,080 


6,240 
6,100 
9,060 
9,060 
9,060 

6,030 


6,140 
6,100 
6,060 

6,000 
5,010 
9,000 


5,140 
5,790 


6,080 
5,120 
6,450 

7,150 
7,060 
6,910 


5,360 

6,230 
5,626 
6,600 
6,460 
6,960 


6,600 
6,600 
9,600 
5,320l 
6,2001 


6,080 


5,140 
6,040 
5,000 

6,000 
4,900 
6,100 


5,425 

6,770 
6,625 
9,625 
9,260 
7,690 


7,160 
6,650 
6,300 
6,050 

6,500 
8.900 


8,440 
7,275 

7,660 
8,060 

7,700 
7,126 


Deo.       Ian.       Feb.       Mar.       Apr.      Hay. 


10,526 


10,076 
9,126 
8,680 

8,176 
7,625 
7,029 


6,090 

6,340 
8,700 
6,810 
7,079 
7,900 


6,460 
6,225 
6,675 
6,380 

6,870 
7,740 


8,840 


7,450 
7,076 
6,870 
6,830 


6,726 


6,810 
6,340 
6,026 


6,430 
6,300 
6,830 
6,460 

6,870 
6,830 


8,075 
7,000 

6,700 
6,930 
0,675 
6,790 


6,950 
6,790 
7,275 
7,025 
6,676 

0,600 


0,830 
7,075 
0,525 
6,930 


6,676 
6,400 


7,125 
7,325 

7,125 
6,930 
8,076 
7,975 


6,700 
7,190 
8,900 
12,040 
16,130 

16,160 


13,600 
12,860 
11,980 

11,075 
10,600 
9,626 


9,275 

8,350 
8,420 
8,420 


9,350 
11,450 


17,400 
23,900 

22,600 
18,350 
14,225 
12,350 


24,000 
22,500 
17,865 
14,290 
12,679 

11,650 


10,210 
9,425 
9,090 

9,000 
8,190 
8,000 


9,029 

8,900 
9,390 
13,926 
18,280 
18,530 


19,576 
16,566 
14,030 


12,410 
13.876 


14,066 
14,150 
13,625 

13,856 
14,300 
14,800 


28,900 

30,100 
23,900 
34,900 
23,900 
19,909 


14,650 
13,789 
13,925 
14,710 

14,860 
13,855 


12,410 
13,750 


14,530 
13,525 
13,336 
10,730 


9,400 
10,760 
19,960 
30,320 
15,790 

13,635 


11,325 
11,335 
13,676 

14,690 
13,650 
11,360 


9,625 

9,026 
8,690 
8,660 
7,975 
7,820 


8,500 
10,075 
12, 175 
10,700 

9,1.U 


!  f 
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SURFACE   WATERS   OF   MASSACHUSETTS. 


Ten-hour  discharge,  in  seeond-feet,  of  Merrimack  River  at  Lowell,  Mass.,  for  the  years 
ending  Sept.  SO,  1848-1861;  W66-7975— Continued. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1866. 
1 

11,125 
9,100 
8,400 

'ii,'325' 
10,760 
10,760 

9,275 
10,050 

■i6,'526' 
9,275 

8,580 
8,440 
8,050 
8,560 

9,200 
9,225 
8,480 
8,420 
8,325 

9,775 

'ii,'375' 
10,760 
13,785 

14,225 
11,325 
9,275 

■'7,' 766' 

7,200 
7,025 
6,9,50 
6,400 
0,250 

"5,' 936' 
5,750 
5,810 
5,850 

6,125 
6,21)0 

'  '6,'6i6' 
6,030 

6,010 
5,850 
5,830 
6,125 



5,910 
5,830 
5,870 
6,400 
5,910 

5,710 

"e.sio' 

10,600 
11,375 
10,125 

8,500 
7,780 

'■6,'9i6' 
5,120 

6,550 
6,340 
6,460 
6,700 

8,150 
7,300 
6,910 
0,575 
0,460 

6,550 

"h.m 

6,930 
12,225 

9,775 
7,<J,")0 
7,050 

"eiifs' 

6,  .52.5 
5,525 
6,7,50 
5,360 
5,750 

■  's'sm' 

5,300 

'"5,'i46" 

5,0flO 
4,800 

"5,266' 
4,900 

5,000 
4,800 
4,700 
4,840 

4,920 
4,960 
4,500 
4.900 
4,840 

4,360 

"5,616" 
5,060 
5,000 

5.100 
5,100 
5,100 

"eisoo" 

6,050 

5,910 
6,075 
5,5.'» 
5,425 

5,360 
5,100 
5,040 
4,880 
5,180 

5,000 

"5,"2i6" 
5,080 
4,960 

4,960 
5.380 
6,175 

"5,' 246" 

5,260 
5,100 
5,100 
5,210 
5,280 

■  'S,'466' 
5,300 
5,000 
5,000 
4,820 

4,920 

2 

3 

4 

4,780 

5 

7,325 

6,975 
0,700 
6,400 
5,970 
6,010 

4,920 

6 

4,540 

7 

4,860 

g .   .   .   . 

4,840 

9 

10 

4,880 

11 

5,040 

12 

5,890 
5,830 
6,050 
6,420 

6,850 
10,525 

3,000 

13 

4,900 

14 

15 

6,625 
5,650 

16 

17 

5,220 

IS 

K.UOO 

19 

10,700 
8,750 

7,860 
7,475 
6,870 
6,870 

6,360 

» 

5,100 

21 

22 

5,890 
6,810 

23 

7,780 

25 

6,700 

26 

6,600 
5,690 
8,360 
6,675 
10,760 
11,375 

6,ai0 

6,230 

28 

7,675 

29 

8,400 

30 

31 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1866-67. 
1 

6,750 
6,250 
5,990 
6,810 
5,650 

5,220 

16,860 
11,125 
8,560 

"6,' 856 

6,  .'MO 
6,22.'; 
5,970 
5,9.50 
6,810 

"5,"  666 

5,650 
5,930 
5,850 

5,850 
12,850 

"i2,"4i6 
9,900 

9,150 
10,150 
8,950 
7,900 

8,440 

"  "9,"356 
8,100 
7,650 

8,200 
8,500 
7,860 

"  "9,"356 

9,050 
7  780 
6,830 
6,230 
6,050 

""5,"  575 
5,710 
5,525 
5,750 

6,400 
6,010 

""5,"  890 

6,600 
6,300 
6,525 
6,420 
5,950 

"  '6,' 616 

6,910 
6,830 
0,  275 

5,970 

6,250 
6,100 

6,575 

7.925 

9,8.50 
11,830 
16,800 
14, 175 

9,975 
9,375 
8,950 
10,390 
17,160 

15,955 

'ii,"456 
10,700 
11,275 

12,125 

11,860 
10,910 

"9,"  366 

9,22.5 
8,600 
8,6.10 
9,3,50 
9,350 

""8;756 
14,710 
12,150 
10,150 
10,025 

9,250 

""8,"i56 
8,720 
13,110 

10,700 
8,780 
8,025 

""7,"i25 

7,275 
6,910 
6,550 
6,400 
6,100 

"'6,' 275 
7,350 

8,000 
8,480 

8,420 
7,550 

'  6,'36(") 
5,990 

6,930 
6,760 
6,930 
6,770 

5,500 
6,000 
6,080 

5,000 
5,080 
7,700 

2 

0,625   10.  .100 

6,890 

3 

11,740 

6,500 

4 

6,125 
6,030 

6,300 
.5,950 
5,950 
6,050 

6,890 

6,175 

6 

6,790   1.1.766 

5,020 

5,000 

""6,"366 
5,  .140 
5,200 

5,100 
5,000 
4,920 

" "5,626 

4,840 

"4,' 726 
4,720 
4,620 

"5,' 956 

6,890 
6, 670 
5,340 

5,220 
5,340 

"5,"2l56 
5,380 
5,080 

8,840 

7,700 
6,630 
6,340 
6,050 
6,670 

"'5,"  600 
5,400 
5,040 
5,610 

7,075 
16,025 

'i9,"575 
14,860 

11,. 560 
9,575 
8,720 
9,000 

9,025 
8,000 
7,425 
6,S50 
7,350 
7,800 

6,175 

6 

6,600 
6,525 
6,460 
6,360 

14,440 

'i3,'896 
13,625 
13,925 

14,650 
18,640 
18,250 

5,710 

7 

6,790 

8 

6,360 
5,160 
5,320 

5,160 
5,080 
5,010 

g 

5,ft50 

10 

5,650 

11. 

11  Rnn 

6,123 
6,500 
6,625 
6,700 

5,475 

12 

6,i5o'  is^ioo 

1  14,920 

6,340 

6,250   15,400 

6,175   16  400 

6,550 

13.. 

5,400 

14 

5,340 

15 

5,180 

5,160 
5,140 
5,180 
6,140 
5,100 

6,360    13.700 

16 

6,300 

12,800 
15,920 
27,000 
24,700 
17,960 

'i3,'666 
14,590 
18,370 
15,550 

13,170 
11,740 

'i6,'456 
9,950 

5,380 

17 

5,710 

5,400 

18 

6,075 
9,100 

7,150 
6,950 
6,460 
6,360 
7,000 

6,100 

'  '6,'346 
6,500 
6,460 
6,340 

13,410 
11,680 
10,850 

9,650 
8,720 
8,440 

5,750 
6,250 
5,970 

5,9.50 
6,075 
6,100 

5,180 

19 

5,000 

20 

5,120 

21 

5,120 

22 

5,140 
5,100 
5,060 
5,820 

5,000 
4,820 

23 

5,690 

24.... 

5,220 

25 

7,760 

7,, 'MO 
7,4.50 
7,075 

6,100 

7,450 
7,820 
7,800 
7,500 
7,075 

5,120 

26 

7,150 
6,650 
6,500 

"6,"  460 

8,720 
8,560 
8,480 
8,540 

"6,"  910 

5,020 

27 

4,800 

28 

4,800 

29 

6,666 

5,040 
9,150 

30 

4,920 

31 
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Merrimack  River  at  Lcrwell,  Matt.,  for  the  yeart 
-1861:  l«66-/9/5— Continued. 


Feb. 


&.8B0 


6,770 
6,5EO 
5,910 

6,810 
6,790 
6,300 


Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


6,770 
6,670 
6,07S 
6,670 

6,910 
6,060 


6,650 

6,226 
6,810 
6,600 
6,910 
6,400 


5,910 
5,300 
6,730 
5,625 

6,600 
5,575 


5,«30 
6,3«0 

7,S76 

7,  WO 

8,«S0 

10,8(0 


16,375 

14,950 
17,340 
90,190 
20,900 

17,250 


6,010 
5,525 

5,760 
5,280 
5,550 
6,600 


6,360 
8,SO0 
5,6IiO 
5,790 
6,175 

6,175 


KO 

576 
100 

m 

175 

700 

fiio 
3% 
300 

300 
,225 
,460 

im 

,125 
,175 
,340 
,500 
,340 


6,010 
5,600 
5,400 

5,600 
5,425 
5,4E0 


11,375 
10,060 
9,600 

9,076 
8,950 
8,540 


9.150 
9,026 


6,050 


5,810 

6,  NO 

7,475 
7,4SO 
7,125 
8,7S0 


6,360 
6,400 
6.  no 

6,526 


6,075 
5,810 
6,526 

6,850 
7,860 
9,160 


8,325 

9,025 
8,420 

7,660 
7,325 
7,125 


7,160 

6,600 
6,380 
6,440 


e,3««    6,340 
5,8W    7,075 


I  13,320 
I  17,130 
I  23,960'. 


9,060 


10,700 
10,700 


9,100 
8,225 
8,060 
7,860 
8,260 

8,225 


7,990 
7.976 
8,100 

10,180 
15,400 
18,030 


13,750 

12,470 
13,750 
13,020 
11,800 

11,175 


9,100 
8,976 
8,540 
8,440 


24,300 
22,860 
21,780 


6,725 
6,300 
5,800 
5,930 
6,500  22,700 


19,990 
18,160 


18,980 
18,370 


8,440 
8,440 


8,325 
8,035 

7,860 
7,900 
8,400 
9,275 


8,600 
8,075 
7,840 
9,160 
14,920 

16,485 


12,825 
14,275 
16,225 

16,460 
21,930 
24,600 


30,000 

28,300 
22,200 
18,100 
15,260 
14,100 


13,360 


13,700 
14,300 
16,130 

13,440 
12,860 
11,950 


11,260 


10,940 
16,625  11,000 

16,200  10,790 
16,430  12,175 
15,160  11,660 


15,100 
16,450 


22,700 


13,100 
13, 170 
13,020 


25,400  11,830 


27,400 
31,000 
33,600 
26,160 


20,780 
19,100 

17,100 
16,400 
16,310 


13,125 
11,600 


9,275 
8,900 

8,480 
8,520 
8,600 
8,460 


7,900 


6,670 
6,560 
5,500 


6,140 
5,020 
4,900 
4,840 
4,960 

4,900 


5,320 
4,820 
4,840 

4,780 
4,700 
4,820 


6,040 

5,120 

5,ono 

4,8SO 
4,840 
6,000 


5,320 
5, 1*0 
4,940 
5,040 
6.040 


7,490 
6,910 
6,400 


5,770 
6,770 
6,500 
6,360 
6,340 


6,200 
6,710 
5,710 
5,400 

6,690 
6,400 


5,525 
6,400 

5,340 
5,280 
b,\K) 
6,260 


5,140 
5,100 

4,960 
4,760 
5,320 
6,060 


4,740 


4,900 

4,8«0 
4,900 

5,000 
4,860 
4,880 


5,220 

5,080 
5,400 
6,525 
5,240 
5,220 


5.120 
5,060 
4,760 
4,760 

6,100 

4,920 


6,140 
4,800 

4,900 

4,940 
6,020 
4,920 


6,040 


5,020 
4,920 
4,940 
4,980 

4,860 
4,840 


4,800 
4,820 

4,700 
4,620 

4,540 
4,800 


6,060 
5,080 
5,000 
4,960 
4,920 

4,860 


4,960 
4,860 
4,740 

4,940 
4,760 
4,740 


4,640 
4,680 


5,000 
4,760 
4,860 
4,940 
4,860 


8,360 
7,025 
6,960 
6,600 

6,810 
9,025 


12,360 
10,880 

9,62S 

7,800 
7,175 
6,660 


6,300 

6,880 
7,000 
7,400 
8,760 

13,060 


17,925 
15,730 
12,650 


4,880 
4,600 
4,800 
4,520 


4,820 
4,720 
4,780 
4,780 
4,840 

5,360 


5,300 
4,9)0 
4,9e0 

4,800 
4,800 
4,460 


4,040 

4,940 
4,880 
4,460 

4,720 
4,480 


5,220 
6.000 
7,250 
6,880 


*ke( 
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SURFACE  WATERS  OP  MASSACHUSETTS. 


Ten-hour  ditcharge,  in  second-Jut,  of  Merrimack  River  at  Lowell,  Mass.,  for  the  yeart 
ending  Sept.  SO,  1848-1861:  W66-;9;5— Continued. 


Day. 


18fi8-70. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
2:t. 
24. 
25. 

28. 
27. 
2R. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
6. 

6. 

7. 
8. 
9. 
10. 

II. 
12. 

13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 


26.. 
27., 
20.. 
29. 
30. 
31. 


1870-71. 


Oct. 


5,525 
5,200 


5,300 
32,600 

45,900 
25,  SMI 
15,2,'0 
11,400 


9,525 
18,400 
19,415 
17,100 
20,255 

16,696 


14,100 
12,175 
10,700 

9,650 
9,175 
8,275 


11,200 

11,250 
9,700 
9,025 
8,;i00 
8,025 


4,300 


4,  MO 
4,680 
4,740 

4,780 
4,660 
4,600 


4,660 

4,640 
4,720 
4,660 
4,460 
4,4((0 


4,640 
4,600 
4,740 
4,500 

4,640 
4,500 


5,140 
4,940 

4,620 
4,880 
4,640 
4,840 


4,900 


Nov. 


7,660 
7,275 
7,075 
7,075 
6,910 

6,910 


6,870 
6,625 
6,500 

6,360 
6,300 
6,030 


5,850 

6,675 
5,550 


6,950 
6,850 


14,410 
11,960 
9,800 
8,810 

8,000 
7,450 


7,150 
6,890 


4,840 
4,880 
4,800 
4,660 
5,020 


5,3IM) 
5,2fiO 
4,920 
4,980 

4,840 
6,225 


5,180 
5,080 

5,140 
5,100 
5,180 
6,100 


5,180 
4,940 
4,920 


6,400 
8,320 


5,690 
6,300 
6,2S0 


Dec. 


7,125 
9,400 
10,575 
8,400 


6,860 
5,600 
6,810 
6,675 
6,950 

7,820 


6,760 
6,600 
6,850 

6,340 
6,320 
6,725 


7,900 

7,840 
7,650 
7,840 
8,925 


9,776 
12,350 
14,590 
18,800 
17,190 


5,340 
6,260 
5,140 


4,960 

6,040 
4,900 
5,000 
5,000 
6,400 


5,200 
5,300 
6,626 
6,950 

6,275 
6,525 


6,200 
5,280 

5,1.S0 
6,  ISO 
5,340 
5,550 


5,450 
5,100 
4,700 
4,740 

5,  aw 

4,720 


Jan. 


24,600 
34,400 
26,300 

18,400 
15,400 
12,225 


9,' 

9,450 
9,925 
9,S00 
9.325 
9,760 


9,950 
10,675 
12,100 
12,250 

11,125 
9,900 


9,550 
9,900 

10,760 
12,350 
12,225 
11,200 


Feb. 


9,125 
8,780 
8,225 
7,800 
8,620 


8,125 
7,840 
6,760 
7,100 

7,840 
7,325 


7,575 
7,350 

7,860 
8,870 
9,025 
16,275 


29,000 
19,250 
14,960 
12,800 
11,050 

9,575 


9,775 


9,375 


4,880 
4,920 

4,8.80 
4,880 

4,840 
4,810 


4,920 
4,820 
5,020 
4,940 


4,980 
4,960 


5,625 
4,820 
4,720 
4,000 
4,700 

4,700 


4,800 
4,700 

4,600'  6,100 
4,780  4,880 
4,— 


4,700;     4,700 
5,340     4,780 


5,950 
6,340 
6,100 

5,600 


6,400 
5,750 
5,600 

5,690 
5,575 
5,320 


6,180 
4,960 


4,700 


7,375 

7,800 
7,375 
6,825 
5,910 
6,625 


11,250 
10,300 


Mar. 


9,425 
9,100 
8,950 
8,810 
7,900 


7,950 
7,675 
7,675 
7,700 

7,550 
7,1 


6,400 
6,850 

7,475 
6,8.'i0 
6,890 
7,025 


7,050 
7,425 
7,900 
8,325 
8,300 

8,000 


9,625 
13,0.')(l 
16,310 
18,250 


8,950 
8,175 
7,450 
7,626 


8,200 
7,810 
7,600 
7,4(10 
7,050 

7,350 


17,160 
22,900 
15,610 

11,425 
9,700 
8,925 


7,900 

8,025 
12,800 
15,400 
12,560 
10,910 


8,540 
8,175 
7,975 
7,700 
7,650 


Apr. 


19.990 
20,700 


19,645 
17,820 


20,940 
21,660 


May. 


13,200 
12,300 
11,650 
11,125 

11,050 
10,550 


9,200 
9,575 


24,600  10,240 
25,000  10,650 
;W,300  11,590 
32,3riOl  11,710 
28,000 


26,200 


21,140 
26,200 
60,400 

58,400 
44,000 
34,200 


21,790 

23,000 
22,000 
1K,940 
17,040 
16,890 


7,975 


7.450 
7,460 
7,675 


7,526 
7,100 


8,325 

8,440 
»,3.W 
9,750 
9,950 
8,660 


7,426 
7,720 
7,900! 
7,800; 

8,260 
9,276 


9,400 
8,500 

8,025 
7,425 
7,250 
8,600 


« 9,850 
9,350 
9,400, 
8,950 
8,400 

8,176 


7,650 
7,4.10 
7,600 

7,625 
7,350 
7,200 


8,830 
8,525 


8,630 
8,160 
7,960 
7,820 
10,730 

20,325 


21,545 
1S,2.W 
14,300 

12,225 
10,700 
9,825 


8,580 

7,860 
7,500 
7,075 
7,026 
6,890 


6.625 
6,850 
6,975 
6,725 

6,500 
6,910 


6,890 
5,650 
5,550 


6,225 
6,125 
5,990 
5,890 


6,600 
5,750 
6,730 
5,S.'0 
6,250 

6,260 


5,890 
5,850 
6,850 

6,730 
6,675 
5,850 


5,575 

6,550 
6,476 
6,380 
5,260 
6,380 


5,380 
5,320 
5,240 
5,300 


5,600 
5,890 
6,850 


5,425 

5,360 
5,300 
5,100 
5,200 
6,080 


July.     Aug. 


5.  ISO 
5,  LSI) 
6,180 
5,160 

5,180 
5,200 


5,650 
6,726 

6,950 
6,440 
6,010 
5,890 


5,200 
5,240! 


5,000^ 

5,00ol 
4,8S0'. 
6,020 
4,980 


6,360 

5,200 
5, 140 
5,010. 


6,360 
6,000 
5,000 
7,050  . 
4,980 

4,9201 


5,aiO 
4,960 
4,980i 

4,8Fo'. 

4,880 

4,8601 


5,060, 

7,025, 
4,920: 

4,680!. 

4,810 

4,740 


5,000 
8,066 


5,000 

5,020 
4,940 
4,480 


4,840 

5,060 
5,020 
4,900 
4,  .8(0 
4,940 


4,820 
4,420 
4.380 
4,680 

4,580 
4,600 


4,740 
4,600 

4,600 
4,420 
4,320 
4,360 


4,760l 


4,420 


4,700 
4,700 
5,760 
«,160l. 
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of  Marrimact  River  at  Lowell,  Mau.,  for  the  yean 
84S-1861:  ;*66-;975— Continued. 
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SURFACE   WATEHS  OF   MASSACHUSETTS. 


Ten-hour  dudiarge,  in  second-feet,  of  Merrimack  River  at  Lowell,  Matt.,  for  the  yean 
ending  Sept.  SO,  1848-1861;  W6fi-i915— Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


1873-74. 
1 

5,120 
6,040 
6,100 
4,960 

2 

3 

i 

6 

6 

5,120 
5,500 
14,065 
15,700 
10,880 

8,660 

7       

8 

9 

10 

11 

12 

13 

6,790 
6,175 
5,950 

5,810 
5,650 
6,650 

14 

15 

16 

17 

IS 

Ifl 

20 

5,525 

8,400 
26,100 
19,830 
13,0«i0 

9,975 

21     

22 

23 

24 

25 

20 

27 

7,800 
8,150 
13,550 
10,910 
9.275 

5,000 
5,380 
6,600 

28 

29 

80 

31 

1874-75. 
1 

2 

8 

4          

fi 

5,550 

5,400 
5,240 
6,220 
6,160 
6,476 

fl 

7 

8 

9                   .  . 

10. 

11 

12              ...     . 

6,010 
5,670 
5,475 
5,380 

5,360 
6,200 

13 

I( 

lo 

10 

17 

18 

19 

5,320 
5,280 

4,960 
6,000 
6,180 
6,120 

20 

21 

22 

23 

24 

25 

26 

6,220 
5,140 
5,240 
6,080 
5,000 
5.000 

27 

28 

29 

30 

31 

975 


•50 


760 


6,870 
6,060 
6,770 
6,850 
9,900] 


5,890 
6,175 
6,125 


8,225 


12,900   13,925 

14,950 

10,330i  16.375 
8,840  28,760 
8,6S0  30,800 


8,560 
7,740 
8,150 


9,500 

8,900 
7,975 
7,880 
7,476 
7,475 


6,650 
6,340 
5,990 


6,300 
6,950 


6,930 
6,200 
6,700 


5,425 
6,770 
6,400 
5,625 
5,340 


6,450 
5,220 
6,200 
5,160 

5,220 
6,080 


5,160 
5,710 

5,180 
5,160 
6,160 
4,860 


6,060 
5,120 
4,960 
4,900 


4,660 


5,160 
5,100 
6,500 
5,600 


16,060 
12,150 
10,575 
9,100 

7,550 
8,400 


8,050 
8,226 

8,900 
8,500 
8,900 
10,650 


11,200 
10,100 

8,580 
8,400 
8,025 

7,575 


5,000 
4,740 


4,960 
4,840 

4,900 
4,840 
4,640 
4,760 


5,550 
5,360 
5,080 
4,940 
5,380 

5,476 


5,810 
5,576 
5,476 

5,320 
5,380 
6,340 


5,425 

5,400 
6,250 
5,380 
5,240 
5,220 


7,700 
7,375 
6,075 
7,075 

7,225 
6,950 


7,250 
7,475 
9,276 
12,276 

14,410 
13,380 


7,300     9,760 
6,500     8,150 


7,720 
6,930 
6,500 
6,770 


12,250 
11,150 
10,550 
8,075 
7,526 

7,325 


9,875 
11,800 
10,650 

9,100 
8,325 
8,640 


5,240 
5,360 
6,240 
5,100 
5,400 

5,200 


5,710 
5,970 
5,730 

5,526 
5,750 
6,125 


6,460 

6,460 
5,770 
5,790 
5,760 
6,626 


5,600 
5,360 
5,400 
5,760 

7,740 
8,360 


7,300 
6,025 
7,475 
6,760 


6,950 
6,790 
7,126 
8,200 
10,760 

12,650 


10,160 
9,150 
7,900 

7,625 
7,740 
7,840 


7,375 
7,175 


9,526 
9,000 
7,700 
7,325 
6,870 

6,675 


6,175 
6,770 
6,675 

5,526 
6.476 
6,550 


6,950 


6,626 
6,790 


12,470 
11,920 


6,400 
6,400 
6,790 
6,910 
7,700; 


',925!  13,200 
14,950 


11,920 
12,900 

13,200 
13,600 
12,600 
14,440 


9,650 
10,350 
10,150 
9,225 
8,480 

8,000 


7,760 
7,600 
7,900 


9,660  12,350 
11,1251 


13,350 
12,040 
12,676 


9,200 
9,425 
9,200 

8,200 
7,820 
7,700 


10,475 


9,225 

10,450 
11,950 
11,300 
10,850 
10,790 


10,500 
11,3.50 
12,410 
13,320 


14,500 
12,725 
12,350 

11,530 
14,100 
20,325 


7,860 

7,300 

7,000 

>>,300 

17,280' 

16,130i 


13,925 

13,960 
17,400 
14,950 
12,676 
11,475 


9,975 
8,750 
8,226 
8,160 

8,225 
7,375 


6,  .320 
6,320 


7,476   10,300 

8,840 

12,0101  12,226 

12,650 

25,150   11,126 

31,700     9,600 
29,300     9,650 

13,380 

19,470L... 
15,920,  13,650 


;  1,3,750 

17,310|  12,900 
16,695i  12,160 
14,500i  12,3001 
12,620|  10,7301 


6,100 
5,970 
5,890 
5,790 
5,526 


5,650 

6,100 
7,100 
8,175 

8,350'  19,950 
7,760  15,260 


6,225 
6,910i 


13,626 
16,400 


12,530 

7,000:  10,760 
6,750  9,976 
6,575  9,860 
6,060 


6,770  11,200 
5,675  11,476 

I  11,000 

6,050l  10,360 
6,160;  10,300 
6,675 


9,275' 
8,600 
8,250, 
7,800 

7,860 
8,150 


8,900 
8,250 

8,175 
8,350 
7,700 
6,890 


4,900 
5,790 


12,276 
12,100 
7,900 
6,625 
6,460 

6,175 


6,6001 


5,990 
6,870 
7,200 


7,450 

6,790. 

6,500 


12,380' 
11, 6» 
9,550 
8,4(10 
7,525 

7,450 


15,700 
17,925 
15,400 

12,690 
10,625 
9,125 


5,525 
5,400 
5,460 
6,930, 

6,500'. 
6,760 


7,600 

6,975 
7,760 
7,350 
6,870 
6,400 


5,750 
5,650 
5,600 
6,0:« 
6,700 


6,400. 
5,3401 
5,160' 


5,300 
5,340 
5,100 
5,460 
6,6001 


6,300' 
5,0601 
5,200 
5,000. 

5,120 
5,100 


5,240 
5,160 

.5,000 
5,000. 
5,020 
5,100 


6,240! 

5,ioo: 

5,040 


4,940i 
4,9201 
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,    of  Iterrimatk  River  at  Lotcell,  Mai*.,  for  the  ytan 
184S-1861;  i56«-J9i*— Continued. 


Feb.      liar.     Apr.     Hay.    June.  I   July.     Auf.  Sept 


0.5 
si  9661 

lO,075 
9.050: 

7.25o'. 
"oiMO 

s.oiol 

I     7,03S^ 
7,1751. 

\     5^690 


6.910 
S.OOO 
7,32S 
e,  178 
«.300 


5,650 
S.OGO 
5,750 
e,3S0 

7,2Sa 
7,74« 

•.100 


5,«S0 
0,060 
•,760 
0,750 

0,300 
0,340 

"8,"025 
7,«0 

7,SO0 
7,700 
7,575 
7,360 


o,gao 

0,635 
0,300 
7,025 
7,060 

6,300 


6,«sa 

5,810 
5,«7Si    6,680 
5,  Tin    6,625 


e,28a    6,200 

5,475  6,475 
6,670  6,320 
6,6901.... 
6,6001    6,300 


6,670l 

6,3 

(,47J{ 

6,6 

6,S 
6,4i 
6,8 


6,300 
5,340 
6,200 
6,0N0 
6,400 


6,730 
6,7W 
6,fflM  6,M) 
5,3«0l  £460 
6,200;   6y8« 

6,  no. 

5,l»i   6,320 


6,140 


6,310 
6, 280 
5,lMi 
1,0401 


6,120 
6,670 
6,670 
6,300 

6,100 
6,160 


5,670  21,826 

6,625l 

6,7101  14,660 

13,996 

U,776 


6,690 


6,800 
6,260 
12,«Q0 
ie,2S0 
18,610 

16,790 


10,600 
10,160 
10,060 

9,000 
8,236 

7,860 


7,060 


13,260 

13,380 
12,260 
11,680 
11,600 


7,780 
7,476 
6,890 


13,800  11,075 

13,440l 

14,6801  13,470 

15,100 

14,440   17,716 


14,360 
14,410 

i9,'236 
23,300 


28,000 

23,800 
19,960 
16,376 


16,01C 
14,98C 


7,060 
16,100 
16  325 
15,250.  16,280 
13,2601  16,329 


16,6411 
14,470 
13,626 
13,660 


28.650 
27,100 
25,160 
31,750 
38,000 


6,200 
6,120 

6,525 


7,200 

7,300 
7,636 
'.• 
'7,625 
11,880 


5,220 
6.529 

S,1<0 
4,  WO 
6,1<0 


9,340 

9,629    SjlOl 
9,890 


9,60«  9,330 
9,4291  9,280 
....A   6,200 

jImI::: 


16,426 
13,926 
11,660 
10,390 

9,376 
8,630 


7,4501 
7,336 

7,100 
7,300 
8,176 
9,400 


16,730 
15,640 
15,160 
14,300 

14,360 
16,340 


13,230 
12,440 

11,800 


11,426 
10,690 


8,600 
8,376 
8,226 
8,650 
11,800 

15,430 


9,975 
13,600 
29,100 
41,600 
38,000 


14, 710 
12,630 
11,770 

11,630 
11,000 
9,775 


9,226 


18,130 
32,700 
33,300 


14,190 

13,890 

11,530 
11,125 
10,910 
10,650 


8,035     6, 

11,300     5, 
10,500     5, 

9,075 

7,97.S 

7,525 


6,600 


7,57.i! 
6,950 
6,975 
6,810 

6,725 
6,675 


10,390 
11,620 
12,275 
10,600. 

8,525| 
8, 175 


8,400 
8,720 
8,480 


8,425 
8,600 
11,325 
10,700 
8,600 


8,150 
7,900 
7,700 
7,450 

7,780 
7,700 


7,275 
6,910 

7,100 
7,200 
7,075 
7,100 


8^275 
6,676 
6,600 
6,250 
6,810 

7,850 


7,050 
8,850 
6,500 
6,0NI 


6,  l.V) 
6,891) 

6,850 

5,9701 
6,910l. 
6,80Ol 


5,690' 
6,500 
6, 710 
6,990 
5,730. 


6,790. 
6,690 


6,600 
6,5251 


6,400 
6,590 
6,750 
8,380 


6,225 
6,010 

6, 175 
5,970' 
5, 7501 

6, 6501 


6,6 
8,5 
6,100 

5,4.W 
5,450 
6,.^S0 


340 


175 


6)6001 


5,636 
6,910 
6,770 
6,710 
6,460 


6,575 
6,120 
6,300 
6,220 

6,340 
6,100 


8,450 
6,400 

6,30o' 
5,040 
4,960 
5,160 


6,280 
5,060 
4,980 
4,900 
4,840 

4,740 


4,860 
4,880 
4,880 
4,830. 


8,100 
6,790 
6,050 
6,626 


8,550 
8,500 
8,450 
6,320 
8,000 

8,360 


6,260 
5,380 
8,340 

8,400 
8,950 
6,790 


5,850 

6,690 
5,525 
5,380 
6,340 
6,320 


10,850 

11,500 

7,SfiO 
6,  87(1 
6,300l 


4,880 
4,740 


4,860 
4,860 

4,840 
4,900 
4,900 

4,560 


5,000 
4,900 
4,860 
4,860 
4,820 

4,400 


6,040 
4,900 
4,960 

6,000 
5,380 
8,200 


8,380 

6,140 
6,080 
6,130 
6,000 
e,30O 


6,090 


5,880 
5,690 
5,475 

5,180 
5,360 
5,360 


5,400 

5,320 
5,140 
6,100 
5,220 
5,080 


5,140 
6,260 
5,320 
6,280 

5,000 
5,000 


5,120 
4,980 

5,020 
4,880 
4,900 
4,780 


h  '. 
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Ten^hotir  discharge,  in  tecond-feet,  of  ilerrimad:  Rivtr  at  Lovxtt,  ittut,,  for  the  year 
ending  Sept.  SO,  l8iS-lS6i;  1866-1916— Coatinned. 


Dsy. 


1. 
2. 
3. 
*., 
S. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

1«. 

17. 
18. 
19., 
20. 

21. 
22. 
23. 
24. 
2S. 

26. 
27. 
28. 
28. 
30. 
31. 


1877-78. 


1. 
2. 
8. 
*.. 

5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
3».. 
30.. 
31.. 


1878-79. 


Oct. 


4,700 
4,700 
4,6011 
4,600 
4,060 

6,650 


6,300 
6,850 
6,010 

6,6S0 
7,720 
8,600 


7,676 

7,025 
6,770 
6,870 
6,790 
6,625 


7,700 
8,300 
8,900 
8,376 

7,700 
7,840 


6,420 
6,850 
6,550 


4,860 
4,780 
4,520 
4,700 
4,920 


4,800 
4,640 
4,700 
4,600 

4,740 
4,740 


4,940 
4,960 

4,900 
4,920 
4,800 
4,800 


4,840 
4,880 
4,640 
5,320 
6,950 

8,100 


6,400 
5,500 
6,710 
6,710 


Nov. 


6,330 
6,500 

7,720 


11,125 

10,300 
12,675 
11,890 
10,760 
16,325 


12,750 
11,225 
9,775 
9,125 

8,540 
8,225 


8,300 
8,480 

7,800 
7,500 
7,150 
7,075 


8,600 
14,100 
17,855 


12,750 


6,710 
6,790 


6,5W 
6,400 

5,380 
5,320 
6.200 
6,200 


5,240 
6,240 
6,060 
5,080 
5,120 

4,900 


5.380 
6,525 
9,150 

8,680 
5,810 
9,975 


14,440 

11,450 

9,950 


12,990 
12,990 


Deo. 


11,950 


9,525 
8.630 
8,540 

9,200 
13,500 
13,410 


9,850 

9,500 
8,400 
8,300 
8,200 
7,150 


7,840 
7,840 
7,400 
7,075 

7,025 
6,960 


6,676 


6,626 
6,100 
6,050 
6,050 


6,050 


9,975 
12,300 
23.200 
20,150 

15,580 
12,176 


9,300 
8,600 

23,000 
49,600 
36,000 
23,300 


13,960 
11.375 
10,025 
10,025 
8,780 

7,900 


9,725 
9,500 


9,075 
8,660 
8,300 


7.450 
7,840l 


Jan. 


6,100 
6,650 
6,650 
6,550 
6,600 


6,100 
5,750 
6,650 
5,476 

5,970 
7,820 


8,720 
9,175 

9,250 
8,660 
7,600 
7,150 


7,100 
7,840 
9,250 
9,475 
7,760  10,2101  11,100 


7,700 


8,420 
8,540 
8,250 
7,228 


6,550 
6,100 
6,300 
6,830 


7.200 
6,810 
6,200 
6,075 
6,200 

6,480 


6,376 
6,770 
5,960 

6,400 
6,440 
5,850 


6,200 

6,320 
5,850 
5,860 
5,980 
5,675 


7,375 
5,730 
5.810 
5.850 
6,790 


reb. 


6,460 
6,725 


7,000| 
6,380 


Uar. 


'8,600 
8,680 


10,790 
11,425 


6,360  11,450 
6,300  11,050 
6,360!  10,730 
6,460  13,785 


8,750 
8,630 
7,780 
7,625 
7,626 


16,165 
16,920 
14,980 
14,470 
14,160 


6,910  13,6001  13,760 
12, 100 
11,350 
11,050 
10,300 


6,675,  12,960 
7,000{  14,276 
6,320  14,100 


6,0aff  13,080 
6,275  11,980 
7,050     5,930 


9,776 
9,075 
8,810 


6,810     7,700  10,790 
10,025 


6.300 
6,400 
6.500 

5,500 
6.575 
6,650 


6,100 

6,675 
7,125 
10,450 
13,110 
14,500 


9,450 
8,480 
7,820 
7,425 

7,260 
7,650 


6,930 
6.850 

6,326 
6,420 
7,f" 


11,050 
10,625 
10.150 
10.150 
11,375 


7,428 
7,026 
7,060 

7,525 
7,175 
6,950 


6.830 
8,060 
9,200 
9,100 
8,630 


8,440 
7,800 
7,300 
7,200 

7.175 
7,125 


7,275 
7,475 

8,200 
9,100 
8,8<0 
8,975 


11,80QI 


Apr. 


12,275 
11,460 
11,225 
10,760 
10,730 

11,376 


11,250 
10,676 
10,076 


10,450 
18,980 


16,655 


9,728 
10,240 
10,028 

9,676 

9,775 
16,890 


Hay. 


33,700 
28,550 
22.350 
17,310 


14,300 
18,765 
14,250 
12,150 
U,22S 

10,420 


0,200 
8,660 
8,300 

8,100 
7,740 
7,525 


7,800 

6,976 
6,960 
6,910 
«,B7S 
6.675 


23,900 
30,100 


9,700 
9,100 


6,600 
6,275 
6,325 
6,070 
6,830 


34,600 
34,200 
19,310 


8,075 
9.276 


13.995 

12,875 
13,850 
13,860 


10,300]  11.076 
6, 6001  11,360  10,430 


13,300 
11,860 


11.000 
11,920 

13,675 
15.340 
15,965 
16.830 


16.790 
16,665 
18.490 
20,325 
21,966 

30,395 


17,680 
18,340 
21.080 


9,436 
9.360 
9.335 
9,735 

9,400 
0,925 


11,400 
11,880 

12,800 
11.500 
10,450 
8,976 


7,675 
7,200 
6.850 
6.810 
6,300 
6,0761 


June. 


6,830 


July. 


5,690 
6.576 
6,460: 

6,60o' 
5,320 
5,400 


7,740 

8,300 
7,060 
7,360 
7,000 
6,676 


6,960 
8,960 
6,010 
6,880 

8,770 
8,138 


8,100 
10,300 

9,400 
7,860 
7,075 
6,500 


5,960 
5,810 
6,360 
8,480 

9,326 
8,926 


7,500 
6,950 

6,460 
6,100 
6,900 
7,078 


7,000 
9,150 
10,040 
7,178 
8.378 

7,460 


6,780 
6,060 
S.7K) 

6,830 
6.790 
6,650 


6.178 


6,125 
5,690 
5.525 


5,650 
8,800 
8,080 

8,300 
6,340 
8,140 


Aug. 


8,380 
5,340 
8,550 


8,340 

8,300 
6,880 
8,340, 
8,U0 
8^000 


8,280 
6,280 
5,140 
5,400 

5,280 
6,160 


6,300 
5,426 
6,320 


6,700 
6,420 
6,830 


6,360 


6,650 
6,500 
5,380 
5,000 

6,360 
6,120 


6,000 
6,330 

6,120 
8,280 
6,280 
6,230 


6,330 
5,330 

4,960 
8,600 


6,810 
7,400 
6,380 
6,680 


6,880 

6,340 
6,380 
6,810 
6,700 
8,600 


9,100 
7,650 
8,790 
0,138 

6,880 
8,830 


8,910 
8,960 

8,810 
6  600 
6.428 
5,650 


6,650 
5,600 
6,760 
8,675 
5,526 
6,660 


6,800 
8,360 


6,240 
6,340 

6,000 
6,000 
6,020 
4,880 


6,160 
6,100 
8,040 
4,930 
4,040 

4,880 


6,140 
6,680 
10,850 

10.380 

7,975 
6,750 


6,030 

6,380 
6,400 
6,525 
6,340 
6,300 
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f  Merrimack  River  at  Lowell.  Ma»*.,  for  the  yean 
48-1861:  /«66-i9;5— Continued. 


Feb.      ICar.     Apr.     May.    June.    Jaly.    Aug.    Sept, 


lOl  I3.070 
10,300 
8,fiOO 
V>\     8,960 


II,  7401  6,675 
13,020:  6,790 
ll.SOO  7,074 
10,  7W).... 
10,7aO  13,390 


8,400 


8.  ISO  12,650  18.190 

8,0501 17,190 

I  12.410 

7,525   10,575  10,4 

6,770     e,2S0|  9,575 


6,635 
6,075 
6,650 
9,700 


13,675 
11,980 
10,700 
11, f«) 
13,350 


VO\  11,500 

275 1 

125  9,400 
100'  8,540| 
...I     7,8«0 


8,580. 

8.250 

7,«75i 


S»0 

47Sl 

900 

925. 

3S0. 

725,. 


7,IW0 

7,7201 
8,150 


7,600 

7.250 

7,350 

7,150. 

7,075 

7,000i 


7,400 
7,450 
7,700 
7,475. 

6,870 
6,C25 


8.9S0 
8.100 
7,700 

8,000 
7,  7(0 
7,550 


6,625 
6,460 
6,340. 


8,150 
7.950 
7.«» 
7,475 

7,225 

7,450 

'9,'7J5| 
8,925 

I 

8.870 
8.975 
8,.VI0. 
8,175 


7,450 
7,275 
7,325 
7,375 
7,400. 


6,550 

6,360 
6,320 
6.300 
6.870 
5,930 


5,690 
5.320 
5,525 
5,380i 

5,625 
6,380, 

"s.'ioo, 

5,340 
5.30o' 

s.aso. 

5.010; 
5,0iO 


3601  5,240     6.420     8.150.... 

...I  6..50O;    9,150     8,350   10,270 

ivSO,  5.fi00   10,575 1    9.300 

5(10  5,S.W   12,070     8,t.!)0     8,720 

440  5,320.  11,250     8.275     8,420 

480, 7,840     8.150 

OSfl!  5.100     9.975: 8.025 

2X01  4,800     9.200,     7.575 

....!  4,780     9.350:     7,700     8.1 

r.20,  4,640   10,360 8,325 


8,500 
10. 575' 
12.200 
10,700 


3W    4,680'  14,5.101 


440|    4,800 
440! 
420; 
980 


l.&SO 
1,010 

1.740 
I.XOO 
1.320 
i.rflO 


8,870 
9,275 


16,800, 


14,650 
12,930 


7,820  12,  .VM 
7,900,  12,700 
7.400  12,010 
7,325  11,025 


9,475 
10,7«0, 
11,425 
11,075 
11,075 

12,04o! 

ii,'956 
12,300! 
12, 150; 


8,3: 
12,010 
17,820 
10,22,1 
16,025 


6,«X)   11.375   1I.9.W  14,980 

3,985!  12.100    11.1120 

6,830   12.225    12.  (kX)    11,770 

6.(150   11. (S) 10.650 

5,930  10,650   13,050     9,550 


i,vm 


5,625 


>,750.. 

14 


9,550 


9.0)0 
8.440 
8.125 


15,  owl 
14,560, 
13,320| 
12,  S.^!. 

12,825i 


8,560 
8,075 
7,700 


7.075 


8,300. I    6,810. 


5,080 
5.550 
5,830 
5.425 
5.220 


5.200 
5,100 
5,200 
5,320 

5,240 
5,160 


S.240 
5,000 

5,160 
5,000 
5,140 
4,700 


5,020 
4,980 
4,900 
4,520 
4,900 

4,820 


S,220i. 


4,900 
4.H40 
4,900 


6.950 

ti,  575 

h.-an 

5,910 


5,9<0 
5.  .liO 
5.  .12.1 
6.750 
5,710 

6,175 


7,700 
7,075 
6,950 

6,650 
6,950 
5,790 


5,525 

5.400 
5.3(10 
5.240 
5,3->0 
5,200 


5,200 
5.2(0 
5,425 
5.625 


4,7S0 
4,820  5,060 
4,8(0  4,900 
4,980 
4,860 


4,980 
5,000 


5,650 
6.100 
5,020 

4,880 
4,810 


4.880 
4.920 
4.700 
5,010 

4,980 
4,980 


i.WO 
4,980 

4,  MO 
5.0(0 
5.475 
5.475 


5.240 
5.ino 
5.080 
5,040 
5,0SO 
4,800 


5,970 

5,(iS)0 


5,220 

5,040 
5. 100 
5,0(» 
5,000 


4,900 
5.  (MO 
5, 160 
4,920 
4,980 

4,700 


5.020 
4.940 
4,900 

4,860 
4.W« 
5,000 


4,940 

4.940 
7.350l 
7.8S0. 
7.0:5 

0.  725; 


5,020 
4,900 

4.900 
4,660 
4,900 
4,740 


4,960 
4,660 
4,560 
4,660 
4,700 

4,640 


4,««0 
4,560 
4,480 
4,560 


4,700 
4,420 
4,480 
4.400 
4,320 

4,400 

'4,'44d 
4,320 
4,320 

4,200 
4,240 
4,560 


4,6<tO 
4,701) 
4,660 

4,560 
4,5(iO 
4,580 


4,6(0 
4,740 


5,040 

4,920 
4,860 
4,400 
4,460 
4,560 


4,660 
4,260 
4,400 
4,400 


5,930 
5,320 
5,240 


4,500 
4,460 
4,680 

5.280 

5,220     5,200 


5,040 


5,160 
5,140 
5,200 

6,060 
4,980 
4,900 


4,960 

5,000 
4,940 
4,940 
4,»40 
4,640 


4,620 
4,(00 
4,5(0 
4,600 

4,640 
4,600 


4,940 

4,980 
4.980 
5.000 
4,840 


5,080 
4,920 
4,940 
4,960 

4,820 
4,980 


5,060 
5,000 

4,980 
4,740 
4,440 
4,940 


4.660 
4,600 
4,560 


4,980 
4,920 
4,800 
4,(00 
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Tenrhour  ditcharge,  in  second-feet,  of  Merrimack  River  at  Lovxll,  Mat*.,  for  the  y«acn 
ending  Sept.  SO,  1848-1861;  1866-1915— ConimnoA. 


Day. 


Oct. 


1881-82. 
1 

4,840 

2 

3 

5,000 
4,680 
4,860 

4,0«) 
4,700 
4,440 

4 

S 

6 

7 

8 

9 

10 

4,580 

4,560 
4,540 
4,440 
4,600 
4,600 

n 

12 

13 

14 

IS 

16 

17 

4,A6fl 
4,700 
4,640 
5,140 

5,400 
6,240 

18 

19 

20 

21 

22 

23 

34 

4,840 
4,940 

4,820 
4,680 
4,600 
4,520 

35 

28 

27 

28 

29 

30 

31 

4,720 

1882-«. 
1 

2 

5,380 
5,140 
4,920 
4,820 

4,860 
4,760 

3 

4 

5 

6... 

7 

8 

9 

5,000 
5,000 

4,880 
4,780 
4,880 
4,760 

10 

U 

12 

13 

14 

15 

16 

5,100 
5,000 
4,980 
4,860 
5,060 

5,040 

17 

18 

19 

20 

21 

22 

23 

5,240 
5,  WO 
4,940 

5,040 
5,100 
5,000 

24 

25 

3S 

27 

28 

39 

30 

4,900 
4,900 

31 

Nov. 


5,380 
5,710 
S,.3r« 
5.320 
5,600 


6,300 
6.010 
6,300 
7,575 

7,625 
7,075 


6,575 
6,870 

6,440 
6,a50 
5,970 
5,050 


7,950 
7,700 
6,950 


5,890 
5,450 


5,710 
5,080 
6,120 


4,940 
4,900 
4,900 
4,920 


5,000l 
4,860 
4,280 
4,240 
4,240 

4,240 


4,330 
4,240 
4,240 

4,240 
4,240 
4,280 


4,400 

4,420 
4,420 
4,. 300 
4,330 
4,340 


4,430 
4,580 
4,420 


Dec. 


6. 360 
6.725 
8,  GOO 


7,300 

6,650 
6.500 
6, 675 
8,850 
6,550 


Jan. 


12.300 
8.600 
6,550 
6,890 

7,125 
6,850 


5,400 
5,200 
5,500 
6,010 

6,480 
5,9.30 


5,910 
5,850 

5,810 
5,770 
5,690 
8,810 


8,975 
8,325 
11,500 
15,400 
15,100 
18,610 


4,420 
4,340 


4,460 
4,. 340 

4,.3?0 
4,. 340 
4,400 
4,340 


4,. 320 
4,160 
4,180 
4,160 
4,160 

4,160 


4,500 
4.430 
4,340 

4.340 
4,  ,340 
4,260 


4,420 
4,380 
4,420 
4,420 
4,340 


6,950 
7,840 

8,I0O 
7,740 
7,275 
6,830 


Feb. 


7,200 
7,025 
6.075 
7,275 


0.770 
6.225 
5.790 
6,360 
5,970 

6,200 


Mar. 


7,500 

9,450 

10,025 

21,930 


16,800 
15,700 
14, 275 
12,960 
12,275 

13,550 


Apr. 


10,100 


8.975 
9.475 
9,725 


176  12,700 
6,275  11,650 
7,860    10,420 


6,625 
6,550 
6,420 
5,950 
6,125    12,410 


9,050 
10,  ,300 
12,250 


5,950 


7,325 
7,450 
6,125 

5,425 
5,810 
7,075 


8,900 
7,950 


4,300 
4,300 
4,400 
4,  .340 
4,320 

4,260 


4,360 
4,260 
4,380 

4,. 300 
4,. 340 
4,. 380 


4,420 

4,120 
4,040 
4,120 
4,140 
4,080 


4,540 
4,680 
4,620 
4,260 

4,420 
4,420 


10,850 
9,575 
8,630 
8,690 
8,375 


5,380 
7,475 


4,340 
4,  .340 
4,  .340 


4,160 

4,420 
4,. 300 
4,. 300 
4,. 340 
4,340 


4,500 
4,. 540 
6, 7.50 
4,500 

4,640 
4,420 


4,840 
5,160 

5,360 
6,240 
5,340 
5,400 


4,340 
4,320 
4,300l 


5,200 
5,360 
4,920 


9,425 
9,475 
9,100 


8,950 

9,100 
9,325 
9,175 
8,  "10 
8,540 


7,325 
8,250 
11,025 
11,375 
10,625 


5,400 
4,960 
5,360 


10.880 
10,  .300 


6,126 

5,710 
5,600 
6,400 
5.. 360 
5,000 


5,320 
4,940 
5,240 
5,200 

5,200 
5,220 


6,670 
6,970 

6,275 
6,890 
6,200 
5,525 


5,710 
5,710 
6, 175 
6,810 
6,850 
6,575 


10,390 

10,160 
9,650 
8,810 
8,420 
8,000 


Mav. 


7,375 
7.326 
7,150 
6,930 
6,675 

0,700 

'e.'soo 

6,010 
6,550 

7,075 
7,575 
7,700 


8,540 

9,750 
10,  ,5.50 
9,150 
8,600 
8,000 


7,840 
7,760 
7,975 
8,275 

9,650 

9,950|  10,075 
10, 150 
10,820 
12,225 


8,460 
7,900 

7,200 
7,025 
6,910 
7,450 


8,0/0 
6,500 
8,(90 


7,275 
9,350 


9,900 
10,940 


13,320 
14,950 
16,800 
23,100 


19,910 
17,960 
18,160 
18.160 
15,010 

15,340 


12,  .530 
11,075 
10,125 

9,226 
9,025 
8,660 


7,720 


10,450 
9,450 


9,200 
16,950 
16,130 

7,625 
7,225 
7,  aw 
7,075 
7,500 


8,300 
10, 1.50 
9,025 
8,950 

7,900 
7, 675 


7,  .555 
6,950 

7,150 
7,225 
7,000 
6,725 


6,675 
6,525 
8,400 
12,  IW 
12,500 

10,700 

8,  ioo 

7,700 
7,  ,300 
6,975l 


June. 


12,900 
11.300 


11.025 

14,980 
13.050 
11.150 
9,S00 
9,075 


8,150 
7,500 
6,810 
6,700 

6,610 
6,100 


6,340 
7,376 

9,300 
8,750 
7,425 
6,830 


5,890 
6,100 
6,600 
6,400 
5,300 


July. 


5,100 

's.'tso 

'6.'225 

5,475 
5.260 
6,240 


5,220 

5,180 
5,080 
4,960 
5,000 
6,040 


Aug.     Sept. 


4,900  4,240 
4,800     4,240 

4.900 

4.820  4,300 
4,840     4,160 

4,160 

4,920^  4,100 
4,900  4,100 
4,800  4,100 
4,860; 


4,760 
4,800, 


6,230 
5,100 
5,080 
4,800 

4,900 
4,860 


4,880 
4,800 

4,860 
4,800 
4,8«0 
4,840 


7,025 
6,930 


4,780 


0,480. 
5,670| 

5,525' 
5.750 
5,750. 
5,910 


4,940 
4,960 


4,100 
4,240 
4,400 
4,440 
4,400 

4,420 

'4,486 
4,480 
4,480 


4,440 

4,400 

4;480{    4,440 

4,620 

4,520  12,380 


4,940! 
4,840: 

4,780 

4,8401 
4,880 
4,600 


4,440! 
4,620 


4,480 


5,650! 

5,  .340; 

6,  .5001 
6,250 
5,870 

5,670 


5,340 
5,120 
5,060 

5,550 
13,380 
8,  .560 


6,250 

5,380 
5,020 
5,080 
5.000 
4,920 


5,020 

4,860 
5,100, 

■i,9fi6; 

4,880 

4,820 
4,860 
4,880 
4,940 


4,440 

4,480 
4,360 
4,320 


4,780 
4,620 
4,740 
4,680 


4,900 
4,760 
4,760 
4,760 
4,700 

4,780 


4,840 
4,640 
4,580 


11,980 
9,000 
7,700 
6,460 
5,990 


4,080 
4,040 
4,000 

3,940 
4,960 
3,750 


3,88S 

3,810 
3,890 
3,606 
3,590 
3,560 


6,120     4,380 

6,670;    4,240!    3,515 
8,625     4,040     3,690 

5,.500 3,400 

6,340|     4,160,    3,28S 


5,060 


5,010' 

4,880| 
4,820 

4,820 
4,740 
4,760 


4,240 
4,200 
4,160 
4,200 
3,910 


4,830 
4,720 


3,330 
3,300 


4,160 
4,180 
4,280 
4,200; 

4,iaol 


3,460 
3,440 

3,300 
3,420 
3,  .340 
3,270 
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Merrimack  River  at  Lovxll,  Mam.,  for  the  yean 
-1861:  1*66-/9/5— Continued. 


Feb.  I  Ifar.     Apr.     May.    June.    July.    Aug.     Sept 


5,2 
5,14 

t:c 

5^ 
5,790 
6,030 
6,S2S 


7.SS0 


6,300 
6,300 
5,710 
5,970 
7,235 

8,225 


0,950 
7,125 
6,850 

6,010 
6,830 
6,870 


12,«S0 
12,650 
13,320 
e,125|  13,830 


5,435 

5,575 
6,440 
8,400 
0,475 


8,720 
10,700 
11,560 

13,300 
11,980 
11,650 


11,300 

9,700 
9,025 
8,400 
8,100 


5,710 
5, 
5,340 
4,960 


9,275 

8,S«0 
a,  350 
8,150 

8,810 
9,025 


12,225 
15,010 

17,925 
25,200 
31,000 
33,800 


21,475 


4,980 
5,2I» 
5,a<IO 
5,340 


5,000     5,340 
5,970    5,320 


23     4,860 
00|    5,000 


«,910 
6,550 
6,700 
6,600 


»,27S 
6,300 
5,870 
5,850 
5,550 

5,450 


5,710 
6,380 


17,190     9,725 
16,200  10,075 


13,700.... 
14,410     0,400 


0,450 
9,100 
8,750 
8,890 


15,350 
16,225 


16,200 
15,955 

17,010 
23,700 
26,000 
30,800 


22,200 
20,430 
17,820 
15,2t0 
14,150 

13,995 


14,030 
13,440 
12,100 


6,790 


9,400 
13,020 


14,830 
13,700 
13,470 
14,100 
14,175 


5,710  13,280 

5, 140 

5,040  11,300 


4,980 


5,140 
5,020 
5,000 
5,990 
5,000 

4,960 


4,980 
5,200 
5,060 

6,160 
6,060 
4,900 


160 '.! 
160l.. 


4,820 
4,800 
4,820 


10,650 
11,000 

11,620 
11,325 
11,075 


11,125 

11,830 
13,020 
14,680 
15,760 
15,310 


4,800.... 
4,920  12,300 
6,080   11,200 

10,675 

6,500i  12,930 
e,340l.... 


8,900 
8,540 
7,975 
8,780 

9,375 


8,520 
8,050 

8,500 
12,150 

10,790 


10,100 

8,870 
8,  l,iO 
8,480 
8,9.''>0 


13,325 
11,125 


9,875 
9,075 

8,460 

7,S0O' 
7,«<K) 
7,860 


8,780 
8,300 
7,600 
7,100 
7,325 

7,300 


7,300 
7,075 
6,930 

6,930 

6,675 


6,460 

6,150 
5,970 
5,860 
5,120 
4,940 


6,440 
6,500 
6,360 
6,030 

6,990 


5,750 
5,020 

5,080 
5,500 
5,600 


5,330 

4,»0O 
4,780 
4,900 
4,860 


4,920 
4,660 
4,800 

4,740 
4,920 


4,900 


5,600 
5,790 
6,010 
5,»0 
5,870 

6,960 


8,175 
7,450 
6,625 

6,225 
5,600 
5,140 


5,280 

4,860 
4,660 
4,660 
4,660 
4,700 


4,600 
4,660 
4,700 
4,620 

4,540 
4,480 


4,700 
4,740 


4,930 
4,800 
4,800 


4,700 
4,800 
4,840 
4,860 

4,600 

4,800 


4,500 
4,600 

4,780 
4,740 
4,700 
4,660 


4,S40 
4,660 
4,340 
4,760 
4,600 

4,700 


4,700 
4,800 
4,760 
4,430 


5,160 
4,9S0 
4,980 


4,760 
4,740 
5,320 
4,840 
5,340 

5,000 


4,780 
4,600 

4,1 

4,760 
4,540 
4,520 


4,680 

4, 

4,700 

4,300 

4,460 

4,680 


4,620 
4,480 
4,440 
4,600 
4,660 


4,830 
4,760 


4,800 
4,760 

4,640 
4,660 
4,600 

4,640 


4,840 
4,700 
4,700 
4,740 
4,680 

4,660 


4,780 
4,660 
4,660 

4,640 
4,630i 
6,810 


4,0m 
3,770 
3,880 
3,600 
S,400 

3,380 


4,880 

4,740 
4,660 
4,660 
4,600 
4,660 


4,780 


4,760 
5,180 
6,725 

10,625 
7,600 


5,360 

4,640 
4,640 
4,640 
4,840 
14,350 


7,200 
6,075 
5,140 

<,l 

4,700 
4,800 


6,550 
5,220 

6,000 
5,000 
4,860 
4,900 


4,940 


3,360 
3,320 
3,675 

3,690 
4,840 
4,460 


4,880 

4,660 
4,660 
4,300 
4,340 
4,160 


4,340 
4,360 
4,280 
4,360 

4,100 
4,180 


4,160 
4,330 


4,960 
6,160 
6,260 
6,000 
4,760 


5,000 
4,800 
4,760 
4,840 

5,100 
5,870 


5,060 
4,840 

4,580 
4,600 
4,600 
4,640 


4,680 
4,620 
4,680 
4,640 
4,540 

4,600 


4,630 
4,600 
4,580 


;«! 
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SUBFACE   WATEBS  OF   MASSACHtJSETTS. 


Ten-hour  dttcharge,  in  second-feet,  of  Merrimack  River  at  LowM,  Mattt,  for  the  year, 
ending  Sept.  SO,  1848-1861;  1866-1916— Continned. 


7.. 
8.. 
».. 
10. 

11.. 
12.. 
13. 
14. 
15.. 

16.. 
17.. 
18.. 
1».. 
20.. 

21.. 
22.. 
23.. 
24.. 
2$.. 

26.. 
27.. 
28.. 
20.. 
30.. 
31.. 


Day. 


1885-86. 


1. 
2.. 

3.. 
4.. 
5.. 

8.. 
7.. 
8.. 
».. 
10.. 

11.. 
12. 
13.. 
14.. 
15. 

16.. 
17. 
18.. 
19. 
20. 

21.. 
22.. 
23. 
24.. 
25.. 

26.. 
27.. 
2S.. 
29.. 
30.. 
31.. 


1886-87. 


Oct.     Nov.     Dec     Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aug.     Sept. 


4,640 
4,480 
4,600 


5,950 
7,840 
12,700 
4,6201  10,150 


4,400 
4,580 
4,800 
4,640 
5,120 


4,500 
4,540 
4,720 
4,720 

4,800 
4,780 


4,800 
4,640 

4,620 
4,780 
7,175 
7,600 


5,850 
5,000 
4,780 
4,900 
4,820 
5,140 


5,020 
6,380 


4,640 
4,580 

4,420 
4,120 
4,520 
4,500 


4,620 
4,680 
4,660 
4,480 
4,260 

4,000 


4,560 
4,480 
4,460 

4,140 
4,100 
4,160 


4,160 

4,160 
4,100 
3,985 
4,100 
4,060 


8,350 
7,250 

"8,'446 
15,730 

15,190 

11,740 
9,525 
8,300 


6,975 
6,770 
6,250 
5,950 
5,910 

6,400 


5,770 
5,625 
6,670 


6,300 
6,050 


6,910 


5, 57.1 
6,950 
6,910 
5,300 
4,800 

6,050 


5,080 
6,725 
6,050 

5,240 
4,840 
4,620 


4,880 

4,400 
4,380 
4,500 
7,075 
13,750 


7,820 
7,075 
6,950 


8,950 
8,810 


6,575 
6,360 


5,870 
5,710 
5,476 
5,080 
5,200 


5,400 
4,800 
4,800 
5,140 

8,440 

10,050 


8,400 
9,725 

9,600 

8,175 
7,400 
7,025 


6,250 
6,670 
6,810 
6,480 


6,360 


5,020 
5,220 
5,340 
5,240 


6,300 
7,275 
7,625 
5,240 


4,780 
4,840 
4,640 
4,920 
4,780 

5,000 


5,220 
6,240 

5,340 
4,900 
4,720 


5,550 

5,300 
6,320 
5,080 
5,140 


6,360 
10,850 


10,450 
10,240 

24,600 
26,450 
15,610 
9,225 


8,580 
8,440 
7,500 
7,276 
6,890 

6,320 


5,810 
5,650 

5,710 


7,975  6,650 
7,760  8,OaO 
6,930;  10,700 

6,950! 

6,360  31,600 


6,625 


6,600 
5,990 
6,950 

5,730 
5,850 
6,950 


6,625 

5,360 
5,600 
6,890 
6,150 
7,175 


5,400 


7,325 
6,250 

5,850 

6,600 
5,400 
6,160 


6,200 

5,080 
4,660 
4,820 
4,920 
4,820 


4,900 
7,025 
5,140 
4,740 

4,580 
4,820 


5,160 
7,840 

10,360 
11,500 
11,200 
10,625 


7,800 
8,100 
7,  .325 
6,200 
5,750l  17  7501 


28,000 
22,700 
18,640 
15,850 
15,190 


12,250 
10,970 
9,925 
9,150 

8,900 
8,440 


17,040 
14,030 

11,770 
9,700 
9,650 


7,800 
7,550 
7,325 
7,150 

7,150 
7,880 


7,575 
6,810 

6,625 
7,150 
7,250 
8,200 


9,925 
9,475 
8,050 
7,600 
8,150 


7,550 


9,575 
7,975 
7,575 
7,575 
7,350 

6,950 


6,675 
6,300 
6,340 

6,050 
6,100 
6,250 


6,625 

6,725 
6,625 
7,000 
7,500 
7,720 


6,725 
9,000 
8,500 
8,125 

8,025 
8,075 


9,775 
10,675 
12,775 


6,500 
4,175 
6,440 
5,870 
6,060 


5,600 
5,850 
5,930 
5,710 

5,930 
6,340 


6,625 
6,500 

6,750 
6,480 

6,810 
6,810 


7,200 
8,900 
9,000 
8,400 
8,400 


7,600     8,125 


8,420 
9,700 
9,850 
9,076 


15,640 
27,800 
29,400 


16,200 

13,925 
17,  f— 


16,520 
14,740 


14,740 
13,625 
13,170 
14,410 

16,820 
16,200 


14,440 
14,860 

14,950 
13,820 
12,900 
11,710 


9,800 
8,810 
8,200 
7,840 
7,600 


8,660 
8,400 


8,075 
9,875 

11,425 


11,400 
11,175 


18,250 
27,350 
30,100 
26,550 
21,650 

18,640 


16, 

15,250 

14,125 

13,550 
14,125 

15,100 


18,900 

19,830 
19,100 
17,750 
16,980 


7,460 


6,870 
6,870 
6,500 

6,525 
6,420 
6,300 


8,400 

8,025 
7,600 
7,675 
7,125 
6,750 


7,625 
8,500 
7,675 
7,075 

6,525 
5,990 


5,910 
5,930 

5,280 
5,380 
6,990 
6,175 


6,770 


20,780 
17,250 
16,025 
15,550 

16,450 
14,250 


12,650 
13,200 

12,300 
11,950 
9,850 
8,660 


7,250 
7,650 
7,575 
7,200 
7,025 

6,890 


6,225 
5,870 
5,650 

5,475 
8,350 
8,750 


9,975 
9,575 


5,040 
5,100 
4,920 
4,820 
6,000 


4,820 
4,740 
4,480 
4,580 

4,540 
4,480 


4,800 
4,620 

4,660 
5,160 
5,020 
4,760 


4,720 
4,660 
4,680 
4,560 
4,520 

4,800 


5,020 
4,600 
4,580 


8, 
8,750 
9,525 
9,650 


9,350 
8,350 
7,375 
6,950 
6,420 

6,790 


5,500 
4,960 
4,800 

4,500 
4,500 
4,340 


4, 
4, 
4,800j    4, 


4,460 
4,480 
4,500 
4,840 
18,640 


11,000 
8,440 
6,675 
6,600 


4,680. 

4,600 

4,500 


[,560 
600 
600. 
560 
440 


500 
500 
480 
540. 

580 
660 


840 
560 

540 
640. 
700 
520 


520 

500 

560 

520. 

540 

600 


175 
820 


,160 

540 
840. 
623 
060 


040 

100 

450 

240- 

900 

[,440 


680 
320 


420. 

460 

440 


1,310  1 

790  : 
150  : 
125. 
ISO 
840 
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Merrimack  River  at  Lowell,  Man.,  for  the  yean 
-1861;  1866-1915— Contianod. 


f  1 !' 


Feb.      liar. 


5.410 
5,3S0| 
6,, 

5,6ia 


Apr. 


8,075'. 
8,775, 
8,150 


5,510 
5,5301 
5,490! 
5,775, 

5,775 

5,610  . 


.1  . 


10,350. 

6,80o' 
6,610 
6,750 
6,400 
6,500 


It, 200 
30,000 
18,690 


ICav. 


June. 


30,250 
2»,2ao, 
23,&I0| 

18, 4r 

16,9001 


10,290 
10,190 


5,725 
5,510 
5,5«0j 

6,100 
5,470 
5,210. 

's.'eio 

I 


6,590 
6,020 
5,900 
5,890 
I 
6,610 
6,710 


19,200 

24,ooo; 
ii'.Tifa- 

19,300 

17,5So! 
17,30D: 
17,250 
17,200, 


14,850 
15,2S0| 
15,500' 
16,750. 

18,  too; 

19,050: 

2S,'i56 
25,200 


8,675 
7,840 

7.640 
7,200 
6,950 
7,350 


7,100> 
6,600 


6,570 
6,200 
6,200 
5.040 
5,850 


15,900  20,850    5,850 
15,500   18,000 
16,300   15,450 
17,050   13,500! 
17,100 1 


6,1801 
8,625 
10,125 
11,500 
11,875 


10,775 
75|  10,950 
10,325 

sol. 

30 


too 


600. 


8,000 
7,720 

"7;526 
7,080 

7,200 
7,780 
7,350 
7,290 


6,950!  18,0501 
10,950 
14,250 
17,000 


16,850 
17,100 
16,850 


14,000 
12, 750 
13,  lOOi 
14,700 
16,600 
21,400 


15,200  10,1751 

15,150 1 

16,100  : 


12,410 
9,400 
25,30d  11,160 
11,040 


6,250 
6,260| 

5,' TOO 
6,120 

8,700 
14,850 
16,400 
14,200 


8,725 
9,125 
0,775 


10,400 
11,100 


con  7, 

20O.  6,570 

...I  6,710 

925  7,540 

850  6,8251 

oool  6,24a 

000 

.125:  7,000 

,200  7,080 

....  7,040 


9,875 
8,990 
8,775 
9,100. 
9,300 
I 
9,326 

9,166 
9,390 
10,560 


10,000 
9,725 
9,725 

10,025 
5,330 
10,050 


9,775 

8,875 
8,525 
8,826 
9,025 
9,026 


,725'    6,875'  10,750 


80O  6,900 

,200  6,475 
,700 

,925'  6,300 

1,775  6,390 

I  5,310 


1,975 

<,10O. 
r,840i. 


9,390 


10,350  10,900 

10,226  10,150 

8,950 

10,700  7,900 

ll,16o'  7,290 

10,350  8,275 
9,675 

9,590  13,900 

9,400  12,900 


12,050 

10,825 

10,700 

10,325'. 

10,300 


July. 


Aug. 


5,960 
5,110 

'6,'376!. 

6,13o' 
5,0101 


5,010 
5,010 
5,010 
4,970 


6,350 
5,170; 

4,«5ol 
4,750; 
4,690 
9,375 


4,990 
4,990 
4,990 
4,950 
4,970 

5,090 


11,040 
9,775. 
8.775 
8,300 


7,560 

7,320 
6,925 
6,750. 
6,690. 

6,160, 


6,450^ 
6>9W: 
6,0801 

6,326'. 
6,160 
6,040 

's.'mo 

6,830 

7,860' 

lO.SSOi. 

9,025 

7,580 


6,140 
5,675 
5,260 

6,260 

6,170. 

6,170 

'6,'396 

6,900 

7,840 

6,626 

6,660. 

6,080 


6,900 

'7,066 

9,725. 

7,975 

7,560 

7,320. 

6,690 

'7,' 290 

7,560 

8,675 

8,150 

7,410. 

6,825 


6,210 
4,950, 
4,910l 
4,910 
4,»50i 


6,170 
6,210 
6,190 

5,330 
5,260 
4,960 


6,110 


Sept. 


4,830 


5,210 
4,900 
4,930 

4,930 
4,930 
4,790 


5,150 

6,490 
5,310 
5,010 
5,160 
5.190 


4,930 
6,190 
6,590 
9,600 


6,010{    4,990     8,900 
5,050  13,230 

6,100 

5, 2901  13,690 
5,190  10,760 


5,150 
6,060i 
4,990! 


4,960'. 
4,990; 
4,990 


5, 1901 
4,990' 


I  10,826 

5,230  13,690 
4,990]  16,100 
4,990  12,050 

4,990 

4,930: 


6,1601 
6,170; 
6,010; 


6,800 
6,525] 
9,  --' 


6,470 
6,470 


8,240 
6,180 
6,160 
6,100 

6,000. 
5,250 


6,750 
6,325 
6,760 
6,650 
6,240l. 


5,310 
4,970 

4,990 
6,110 
6,150. 

4,850 


5,190 
6.0901 
5,010 

4,950. 
5,010! 
4,850 

"5,"6i6 

4,990 

4,850 
4,830. 
4,S10 
4,810 

I 
'9,'466 
7,280 
6,300 
6.040. 

6,150l 
5,010 

5,' 650' 
5,390 
6,200 


8,325 

8,000 
7,9«0' 
7,100 
6,710 
6,450 


5,010 
4,960 
4,970 
4,910 

4,060 
7,040 


6,220 
S,5.-» 
6,410 
6,430 

6,750 
6,060 


6,160 

4,810 

4,750 
4,860 
4,830 
4,810 


5,610 
5,450 

5,410 
5,430 
6,270 
5,090 


5,010 
5,060 
5,110 
6,300 
7,540 

9,160 


6,230 
5,190 
5,050 
4,850 
6,010 
6,210 


7.000 
6,875 
6,220 

6.080 
5,900 
6,940 


6,020 


■i'< 


I  r 
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Ten-houT  ditcharge,  tn  teeond-feet,  of  Merrimack  River  at  Lovxll,  Mat*.,  for  the  yea 
ending  Sept.  SO,  1843-1861;  i«66-/9i5— Contmued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan.      Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

6ep< 

1889-80. 
1  

5,410 
5,270 
7,800 
7,350 
6,550 

7,580 
7,200 

"'8,'3S6 
13,410 

10,700 

7.600     6.260 

15.7.10 

11,425 
10,990 

ii,475 
14,700 

'i6,'s66 

16.230 
16,400 
16,700 

17,000 
16,500 

"u.'vxi 

16,600 

18,600 
16,600 
14,400 

u,oeo 

11,130 
10,875 
10,580 
10,640 
11,375 

11,875 

"\2,m 

11,300 
10.980 

17,900 

ie.'ioo 

16,400 

15,000 
14,500 
13,600 
12,690 
12,725 

12,990 

22,656 
24,450 
22,550 

23,300 
22,300 
19,700 

'a6,'s66 

20,800 
17,900 
15,300 
15,650 
16,000 

'16;  750 
10,150 
9,900 
9.900 

10,225 
10,670 
10,610 

16,' 275 

14,700 
16,600 
18,500 
14,900 
12,300 

12,' 440 
11,650 
10,400 
10,400 

12,470 
11,900 

9,925 
9,200 

10,200 
13,650 
10,825 
9,400 

7,860 
7,740 
13,900 
17,700 
14,250 
11,875 

9,675 

8,600 

"8,' 966 
8,900 

8,475 
7,925 
7,660 
7,160 

6,530 
7,100 
7,600 
7,440 
6,990 

6,425 

"9,9661 
8,525 
7,600 

6,975 
6,5™ 
6,930 



6,530 

6,375 
6,220 
5,510 
5,330 
5,410 


9,250 

5,090 

5,110 

2 

11,900     7,860 

4,930     7.? 

6.7 

4,650     6,  a 
4,530     5,  a 

4,470     5  e 

3 

4 

6 

6 

10,460     8,750 
9,750     9,450 
8,350 

7.680'    8.  .175 

6,710 
6,160 
6,900 

7,950 
8,425 
7,950 

13,230 
11,100 
10,375 

8,900 
6,590 
7,680 

8,4001    5)296 

8,025' 

7,700 

8,850 

7 

8 

9         

6,350 
9,325 
11,475 
9,325 

7,S«0 
7,350 

9,125|    7;  950;    Siioo 

8,125' 8,475 

7,6601    8,500     7,950 
15,650i    6,750 

6,950  16,700     6,750 

6,875  15,000 

6,630  14,600     6,710 
6,800  12,350     6,925 
7,120 7,600 

7.OS0'     8.3.W     7.97S 

10,990 

'  9,856 
8,800 

8,075 
7,230 
7,780 
9,225 

8,850 
8,150 
7,680 
7,320 
6,670 

6,650 

"6,'2S6 
6,000 
5,430 

5,570 
5,610 
5,290 

5,336 

6,200 
5,750 
6,020 
6,220 
6,990 

7,740 

" '6,356 
5,850 
5,450 

4,970 
4,950 
4,970 

"s.'iso 

5,090 
4,870 
4,810 
4,750 
5,530 

"5,' 590 
5.290 
6,690 
6,670 

6,000 
5,900 

's,'296 
5,190 

5,700 
5,390 
5,090 
5,150 

5,150 
5,090 

'5,"i56 
5,010 

5,070 
4,890 
5,010 
4,850 

5,090 
4,970 
4,830 
4,890 
4,810 

4,990 

"e.'MO 
6,060 
5,630 
5,150 

4,890 
4,850 
4,750 

5,030 
4,810 
4,910 
4,890 
5,010 

4.930 

"4,'856 
4,810 
4,770 

4,690 
4,690 
4,730 

'  i'M 

5,700 
4,990 
4,770 
4,730 
4,690 

'5,' 656 
4,810 
4,830 
4.730 
4,810l 

4,470 

4,390     5,4 
4,310     5,  1 

10 

11 

12 

13 

11,950 

10,750 
9,250 
8,650 

7,900 

7,840 
8,150 
9.650 

5,3. 

4,930     5,4, 
4,890     5,81 
4,850     6,3. 

M 

7,260 
7,290 

7,260 

7,900   14,200 
8,525   16,300 

4,810 

15 

4,890   10  4( 

16 

4,850  10,911 

17 

6,610 ;    8,900     9;85t> 

6,400|    6,550    9,125     9,075 
6,300|    6,080    9.575 

9,500;  13,600 
9,125;  12,500 
8,150:  11,590 
7,160   10,300 

7,290   10,175 
7,120   10,800 

lo.a 

18 

4,810   13,44 

19 

4,810   17.4( 

ao 

6,570  13,380     8,250 

1             1 
8,525  14,100     8,625 

9,775 1    8,975 

10,490  11,650     8,600 

10,800     7,410 

9,325 ;    7,100 

8,350'  11,130 

7,900  11,300     7,140 
9,875     7.290 

4,8W    14,4( 

21 

22 

23 

6,300 
6,060 
5,725 
6,410 
5,450 

5,430 

4,970 

4,930     9,41 
5,130     8,0: 

T,« 

5,130     7,10 

5,410'    6,58 
4,610    «,2I 

24 

25 

28 

27 

6,750   18,090 
7,010   16,900 

7,925   14,500 
14,250   15,100 
15,750'  15,200 
;  14,300 

28 

5,775 

4,650 

29 

7,000  16,700 6,325 

8,575  16,750     6.  .175     6.710 

10,460     6,75 

SO 

8, 025     B-  3.: 

31 

8,400 

6,240  11,550 

10,640     6,990 
7.080     £.650 

11,975 

1890-91. 

6,200 



4.n 

3 

6,200 6,2S0     5,550 

6,060     9,475     5,570     5,370 
6,000     9.525     5.310 

10,750   14,850 
10,950   12,825 
11,160  10,950 
11,230     9,775 

9,900     9,925 
9,450     9,925 

1    &.■ 

3 

5,01a    4,SB 

4 

4,790:    4,55 

5 

8,925     5,390     6,200 
8.925     5.370     5.675 

4,7ia    4,43 

e 

6,950 

1 
4,810 

7 

6,800,    8,100 5,550 

6,425     8,025'    5,940     5,550 

7,200 1    5.450     5,550 

7,600     7,600,    5,450     5,450 

1              1 
7,440     7.560     5.310 

4,770 

g 

4,810'    4.6a 

9 

8,900     9,600 
8,230   11,190 

8,725   IS.  300 
9,400   20,430 
8,575    20,000 
8,250  22,800 

"4,'690 

4.580 

4,510 
4,510 
4,390 
4,350 

4.U 

10 

4,aa 

11 

*,*» 

12 

7,600    5,450     6,825 
7.640     5.9001     8.400 

4,681 

13 

6,690 

14 

6,240     7,380 
6,300     7,200 

6,375 

7,540     7,260 
13,750     8.025 

11,650 

5,650|  11,450 

5,250  11,100 

4><a 

15 

4.<M 

19 

7.540  21.900 

4.4gc 

17 

5,350     9,875     8.150   17.700 

4,6i6;    4,490 

18 

5,410 

6,300i    S.&i^ 

10,275   15,500 
11,160    14,600 
11,500   13,350 

10,490   12,620 

4,510     4.350 

19 

11,250 
12.025 

4,450 
4,460 

4,450 
4,390 

"s,'4i6 

4,510 

20 

18,890 

6,220 

"e.'ioo 

5,590 
6,725 

8,200 

8,000 
7,950 
11,375 
14,000 

21 

23,700  10.400 
21,300    9,075 

16,900 

13,900     7,700 
13,850     7.380 

*,vo 

22 

4,tlO 

23 

16,625   21,566 
10,025  29,900 
10,400|  32,000 

13,950  29,900 
21,000  24,300 
20,850  20,250 

4.3)0 

2( 

4.390 

as.. 

4,600    4,2:6 

26 

7,410 

6,140 

15.000 

4,550    4,205 

27. 

13,990 

6,590'  12,900 

"6,"  666   10!  520 
6,000     9,975 
5,410*    9,700l 

4,410 

28 

12,590     7.000 

4,430 
4,510 

4,175 

28 

11,070 
10,890 
U,«2& 

6,750 

4,2se 

30 

I  18,400 

'  22,900 

Vw 
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Merrimadb  River  atLouell,  Ma$$.,  for  the  yean 
t-1861;  W66-Wi5— Continued. 


Feb. 


Ifbr. 


6,900 
5,900 
5,650 
6,700 
6,100 

5,900 


>  5,850 

>  5,500 
.  5,150 

0  5,090 

0^  5,010 

')|  5,350 

O 

10  4,990 


7,860 
4,850 
5,250 
4,790 
4.745 


4,810 
5,010 
5,735 
6,750 

9,400 
9,235 


5,050 

4^^ 
4.9ld 
4,890^ 


8,650 
6,75U 

6,950 
6,425 
6,140 
6,000 


4,930 
4,950 
4,850 
5,170 


m,    5,650 
mi    5,610 

>io 
75oi'"6,'ieo 

'Ma..., 


aso 


,27*1 
.725 

,400 
1,175 

i,275 
t,900 
>,700 
>,300 


5,600 
5,300 
5,560 
6,150 


5,725 
5,250 
5,410 
5,700 
7,100 

7,700 


9,275 
8,925 
8,825 
8,650 


Apr. 


8,650 
8,500 


11, SCO 
U.500 

U,800 


12,775 
10,150 


8,275 
7,800 
7,320 
6,590 
6,550 

6,060 


6,040 
5,875 
5,250 


Mky. 


I 
June.  :  July.     .Kug. 


5,650 
5.060 
6,240' 
7.470. 

8,900' 
7,540; 


8,850    8,525  <610 

8,775     7,740,  4,510 

7,600 4,510 

7,200 4,450 

I  11,S90  4,390 


4,330 


6,200 
5,550| 

5,350 
5,210 
5,960 
7,440 


6,500'  10,3 
6,2W    8,575L 
6,220 
6,200 
5,700. 


7,O40< 
6,650 


Sept. 


7,100 
7,000 
6,0M> 


7,800' 

8,975 

8,775. 

7,600. 

6,730, 


5,150     7,580i 
5,010. 


6,570  17,850< 

20,550 

6,550   19,750 


5,980 
5,775 
5,490 
5,490 
5,490 


6,400   11,340 

6,275 

6,050  14,670 
6,275  14.190 
U,620 


6,150     6,600 
6,050     6,130 


5,900 
6,560 
6,&S0 

9,075 


11,750 
9,e25 
8,950 


5,Z75{  8,4D0 

5,950  8,850 

5,60a  8,850 

6',700  "silOO 


5,825 


6,090 
5,400 
5,750 

5,300 
4,990 
6,010 


6,150 


7,340 

6,eoo 

6,500 
6,500 
6,440 


6,150 
6,090 
6,275 

6,850 


9,625 
12,650 
18,050 

20,350 
19,650 
17,500 


6,420 
7,060 


12,830 

11,800 
10,925 
10,650 
9,675 
9,960 


14,700 
14,010 
13,440 
12,160 

u.soo' 


14,760 
13,800 


16,200 

17,500 
16,200 
17,000 
17,850 
18,200 


17,500 
15,990 
14,250 
13,800 


15,5001 
12,900 
11,500 


9,975 
8,825 

U,960 
15,150 

IG,050 
19,100 
35,5001 


5,900; 

'5,'556 
4.ti70 
4,750 

4,670 
4,«10. 
.4,490 

's,d» 

1 
4,610 
4,490 
4,590 
4,610. 
4,570 


5,920 
5,570 

4,830; 
4,7M0. 
4,750^ 

4,710 

I 

4,950' 
4,77Uj 
4,350| 


4,510 
4,350 

4,S30| 

4,310. 
4,350 
6,050 

I 

6,140 

6,300 

5,450 

4,350. 

4,410 

4,390| 


8,925 
8,700 
10,100 
10,800 


4,550.... 
4,6501    4,600 
4,450    4,490 

I    4,450 

4,570     4,470 


4,510 
4,510 
4,490 
4.490 
4,390 


9,075 

8,790 
8,600l 


6,150 


8,060     6,275 


23,900 
20,000 
17,500 

16,450 
17,000 
17,050 


18,300 

16,700 
17,800 
26,650 
26,800 
22,100 


U,440 

14,700  15,450 
14,010 
12,650 
12, 310 


14,700 
14,190 

14,250 
13,500 
13,710 
13,200 


11,625 
10,350 


9,876 
9,200 
9,0781 


7,625 
7,800 
7,750i 
7,6251 
7,200 


6,2001 
6,050 
6,070 


7,400 
6,560 
7,175 
6,750 

6,500 
6,600 


7,125 
6,650 

6,560 
6,460 
6,130 
6,400 


7,150 
7,050 
6,560 
6,520 
6,275 


6,350 

6,090 
6,090 
5,850 
5,725 
5,660 


5,950 
5,660 
5,420 
5,380 

5,400 
6,175 


4,430 
6,650 


15,300 
11,630 
8,975 


5, 660 
5,620 
5,400 
4,810 
4,810 


4,850 
4,910 
5,480 
4,390 

5,226 
4,100 


6,060 
4,970 

5,400 
4,310 
5,250 
4,175 


6,580 
5,160 

5,125 
5,050 
6,075 
6,010 


5,060 
4,560 
6,150 
4,710 
«,276 

4,830 


5,360 
4.770 
4,790 
4,790 
4,790 


4,650 
4,450 
4,450 
4,660 

7,935 
7,000 

'5,"766 
4,560 

4,630 
4,550 
4,650 
4,570 


6, 7101 


7,010 
5.75f 

7,17J 

8,7r 


4.630 
4,336 
4,350 
4,530 
4,470 


8,326 
6,750 


7,250 

5,960 
4,690 
5,500 
4,610 


6,990 
6,175 
6,275 
6,175 
6,276 

5,090 


6,500 
5,900 
6,860 

6,060 
6,010 
6,750 


6,110 

5,700 
6,030 
4,950 
5.600 
4,810 


\ 


I 
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Ten-hmur  ^charge,  in  tecond-fut,  of  Merrimade  River  at  Lowell,  Mate.,  for  the  yeca 
ending  Sept.  SO,  1848-1861;  Wfi6-/W5— Continued. 


Day. 


I.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
«.. 
10.. 

U.. 
12.. 
13.. 
14.. 
IS.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30. 
31. 


1901-2. 


1902-3. 


11.. 
12. 
13.. 
14.. 
IS.. 

16. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23. 
24.. 
25. 

26. 
27. 
28. 
29. 
30. 
31.. 


Oct. 


5,  ISO 
5,  ISO 
5,150 
5,700 
5,950 


6,200 
5,150 
5,000 
4,8S0 

5,200 
5,700 


6,850 
6,900 

13,450 
11,600 
9,400 
7,450 


7,550 
6,900. 
6,750 
6,550 
7,000 

6,sao 


6,750 
6,300 
6,050 
6,100 


10,650 
10,000 
9,200 
7,500 


8,100 
9,300 
10,000 
8,800 
8,000 

7,700 


8,000 
8,100 
7,950 

7,900 
7,800 
7,650 


Nov. 


7,500 

7,550 
8,250 
7,850 
7.750 
7,200 


7,800 

7.350 

20,200 

25,800 

17,200l 


6,000 
6,300 


6,650 
5,900 

5,850 
5,900 
5,900 
6,450 


6,500 
5,350 
5,300 
6,550 
6,4S0 

7,000 


7,000 
5,950 
S,950 

6,100 


6,650 

"e.'soo 

6,650 
6,550 


6,900 
6,750 


12,700 


9,600 
9,500 
8,700 

8,550 
8,350 
8,350 


8,150 

7,850 
7,750 
7,650 
7,900 
7,000 


Dec. 


6,550 
6,000 
5,750 
5,500 

5,550 
5,500 


6,200 
6,100 

6,950 
7,200 
8,350 
8,100 


35,800 
37,700 
20,700 
13,800 
11,000 

9,000 


6,750 
7,350 


8,400 
8,400 


15,000 
25,  MO 


7,450 
7,450 
7,300 
7,550 
7,900 

7,300 


7,100 
7,200 
6,900 

6,550 
6,700 
6.950 


Jan. 


22,700 
17,800 
14,500 
10,900 


9,300 
8,550 
8.200 
8,050 
8,000 

7,350 


8,100 
7,300 
7,000 

7,200 
7,200 
7,150 


7,200 

6,650 
7,400 
16,200 
21,700 
18,400 


12,300 
12,500 
11,000 
9,700 
9,300 


6,900 


6,650 
8.0501  7,600 
7,750  9,900 
7,950  13,050 
7,650  12,250 


7,550 
7,450 


7,550 
7,450 

7,450 


7,550 
7,400 


11,450 
18,500 
21,000 


14,100 
12,400 


10,250 
10,050 
9,700 


9,400 
9,400 
9,250 
9,600 
11,500 

11,600 
11,100 
10,160 
9,550 
8,600 

7,650 
8,500 
8.450 
8,350 
8,000 

8,100 
7,550 
7,100 
9,200 
8,000 


Feb. 


8,250 


9,350 
9,800 
8,900 

8,550 
8,100 
7,900 


7,300 

7,200 
7,000 
7,000 
6,850 
6,700 


7,000 
6,300 
6,350 
6,450 

6,650 
6,450 


6,650 
6,300 

6,550 
7,700 
11,950 


9,500 
10,550 
10,000 
10,250 
11,850 

12,600 
11,450 
9,450 
8,950 
8,900 

9,100 

9,650 

12,750 

14,150 

12,900 

12,100 
10,550 

9,800 
10,350 

9,360 


Uar. 


22,300 


54,500 
55,600 
38,000 

24,400 
19,000 
17,300 


15,200 

16,500 
16,700 
21,500 
30,800 
30,800 


23,000 
32,000 
31,000 
23,000 

19,800 
20,700 


21,500 
19,700 

17,200 
15,400 
14,200 
13,900 


29,100 


15,700 
23,900 
24,200 
20,200 
16,700 

15,800 
14,700 
14,300 
20,600 
30,400 

34,400 
41,400 
42.400 
37,100 
30,200 

27,600 
23,800 
21,100 
20,000 
19,400 

22,100 
27,300 
29,400 
34,800 
36,100 

35,000 
27,700 
21,800 
19,700 


Apr. 


25,100 
22,100 
18,300 
15.600 
13,400 


10,900 
11,000 
13,200 
31,500 

36,400 
32,500 


17,300 
18,100 

15,700 
13,600 
12,900 


11,000 
11.400 
10,800 
10,900 
10,900 

10,000 


16,500 
14,500 
12,500 


23,800 
24,300 
20,700 
19,000 


20,300 
17,000 
15,900 
18,300 
20,700 

20,200 
17,100 
15.400 
13.950 
12,900 

13,950 
16,600 
16,300 
13,900 
12,750 

11,850 
10,950 
10,050 
9,900 
9,350 

8,350 
7,600 
7,300 
7,150 


Uay. 


18,300 
24,800 
18,700 


14,200 

13,700 
13,500 
12,600 
12,400 
11,100 


9,600 
9,050 
8,750 
8,350 

8,050 
7,750 


7,760 
7,700 

7,850 
7,700 
7,550 
7,100 


7,700 
8,500 
11,550 
14,850 


10.650 

7,200 
7,300 
6,700 
6,550 
6,250 

6,350 
6,450 
6,350 
6,150 

5,800 

5,850 
5,550 
5,400 
5,300 
6.100 

5,050 


5,050 
4,400 
4,550 

4,450 

4,250 
4,200 
3.050 
4,300 

3,050 
3,100 
4,600 
4,250 


2,750 


June. 


8,600 
8,200 
8,000 
7,800 

7,1 
7,350 


7,1 
7,000 

7.200 
7,100 
6,350 
6,750 


7,000 
5,850 
8,500 
8,250 
7,700 

7,250 


7,550 
7,400 
7,150 

6,450 
7,000 
8,700 


7,350 


4,900 
6,550 
5,350 
5,050 
5,250 

5,250 
800 
6,050 
6,450 
6,400 

6,450 
5,700 
5,700 
15,300 
15,700 

16,800 
16,300 
13,300 
10,800 
9,200 

10,850 
26,200 
34,800 
29.300 
22,700 

18,900 
15,900 
12,550 
11,150 
»,»50 


July. 


7,000 
7,200 
7,100 


7,650 
7,550 
7,450 
7,000 

6,950 
6,650 


6,900 
5,700 

6,700 
6,100 
6,150 
5,700 


7,000 
7,000 
7,250 
7,450 
7,750 

7,100 


7,050 
6,500 
6.450 
6,550 


9,550 
8,950 
8,600 


5,600 

7,900 
7,250 
6,750 
6,900 
7,150 

7,000 
3,750 
6,750 
6,450 
6,350 

6,450 
5,900 
6,460 
3,550 
6,700 

6,450 
7,900 
9,000 
8,500 
7,900 

6,800 
7,530 
7,150 
6,800 
6,750 
6,600l 
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lerrimack  River  at  Lowell.  Mcu»..  for  the  years 
1861;  1866-1915— Conilnned. 


Feb.      ICsr.     Apr.     Uay.    Jiuie.    July.     Aug.     Sept. 


8,000 


7,550 
7,300 
7,100 

7,100 
13,025 
23,a00 


18,000 
14,550 

is.aoo 

11,530 
10,440 
9,900 


9,825 
8,140 


66,300 
73,400 
34,400 
20,400 

17,200 
18,600 


I3,es0| 

12,100 


19,700 
20,600 
20,050 
17,500 


13,800 
U,3S0 
12,950 
12,160 
12,650 


12,450|  13,230 

11,175 

9,725  15,900 
10,350  19,500 
23,900 


9.325 
8,660 


8,490 
8,100 

8,510 
8,325 
8,0«0 
7,875 


9,875  22,450 
8,870l  24,900: 
9,900  26,000 

8',060|     9,975.... 

8,000  13,890.... 


7,800 
7,500 
7,420 
7,360 
7,300 

7,300 


8,325 
8,325 


7,8S0i 
8,040 

8,200 
8,100 
8,100 
8,450 


0 


7,950 
7,450 
7,300 
7,150 
7,200 


0     7,650 


39, 


19,900 
17,8501 
20,350.  15,7501 
17,700.  14,1901 
15,060  12,800 

14,040... 
16,900   10,950 
17,500  10,350 

I    9,950 

16,850'    9,750 
17,5001.... 


7,500 
6,850 
6,150 

6,400 
6,500 
6,890 


7,300: 
7,000: 
7,250 
8,000 
9,300 

9,800 


6,990 

6,150 
6,050 
6,400 
6,600 
6,960 


8,900  11,850 
10,650!  11,200 
U,300  U,000 


11,950 
10,650 
9,450 


50 

50 
50 

]. 

ss 

..I 

iSOi 

loo' 

100 
i50. 
XX). 
150. 


8,800 

8,700 
9.200 
8,550 
9,060 
8,900 


15,900 
16,200 
16,900! 

i6,'966j 

i9,aoo' 

21,200, 
22,700> 
22,400 
24,100 


12,300 


12,750 
13,500 
14,200 

14,050 
12,650 
11,850 


10,450 


12,000 9,950 

14,100  21,300  10,450 
15,000   18,300   11,200 

17,100   15,500 

12,750  16,700j  26,200 


11,150  19,300' 
10,600  23,300 

10,250 

10,500 

11,400.  19,100 


15,600 
13,400 
11,850 
11,050 


....    18,000  10,450 
9,0001  14,750'  15,800  10,000 

8,800   15,100    14,600 

8,200  17,70O;  14,0001     9,250 
8,400  19,200, 9,200 


8,200 
7,450 


18,50O!  16,900    9,450 
16,700  18,200  10,600 

I  16,400i  10,850 

12,700  14,050l  12,060 
13,900  12,950.... 
14,800 1.... 


7,625 
7,625 
7,600 
7,625 
6,500 

6,800 


6,930 
6,440 
6,150 

7,875 
8,080 
7,500 


6,420 
4,930 
4,890 


5,620 
6,300 
5,400 
6,175 
S,380 

6,130 


7,550 

6,600 
6,600 
6,600 
6,520 
6,775 


6,680 
6,600 
6,060 
5,520 

5,460 
5,775 


5,900 
5,600 


11,250 
10,660 
10,050 
10,200 
11,4001 


7,925 
5,225 
5,076 

5,010 
4,870 
4,810 


5,460 

4,860 
4,830 
6,500 
6,050 
6,440 


6,060 
5,480 
5,100 
5,050 


9,000 
10,360 
9,550 


12,200 
11,260 
10,660 
14,560 

35,900 
34,900 


8,790 

8,800 
9,650 
9,300 


21,400 
19,700 


8,600 

8,660 

19,300 

34,000 


18,100  41,100 
16,000  26,800 
14,400'.... 
12,9501  15,800 
13,860 


12,400 
12,600 
11,650 
10,500 
9,950 


5,250 


5,075 
5,125 
4,910 

4,710 
5,176 
5,260 


4,550 

6,275 
4,850 
5,320 
6,260 
5,100 


5,380 
5,300 
4,850 
4,130 

4,040 

4,1 


5,300 
6,200 

5,050 
4,610 
4,610 
4,750 


5,010 


11,250 
10,600 
9,600 
9,800 

10,100 

9,800 


9,300 
10,100 

10,260 

9,100 
10,650 
10,500 


10,650 
10,300 
10,300 
10,950 
10,650 


12,600  10,600 
12,350 

11,800 
12,200 


10,860 
8,700 
9,490 


9,750  14,700  11,000 
14,350  11,000 

9,200  13,100'  10,750 

8,650  12,100 

8,650,  12,800.  10,3.50 
I  13,450l  8,560 


4,810 
4,250 
4,115 
3,940 
4,610 


7,300 
7,800 
7,625 

7,175 
7,200 


7,010 
6,110 

6,600 
6,600 
6,150 
6,700 


7,030 
7,225 
7,100 
6,890 
6,375 

6,690 


6,400 
5,875 
5,460 


7,460 

7,760 
8,260 
9,950 


7,950 
7,000 
7,000 
6,960 

7,800 


7,400 
6,950 
6,950 

6,400 
6,300 
7,550 


7,100 

6,900 

6,700 
6,400 
6,100 
7,450 


7,250 
6,600 
6,600 
6,450 


Digitized  by 
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SURFACE   WATEBS  OF  MASSACHUSETTS. 


Terirhour  discharge,  in  secondrfeet,  of  Merrimack  River  at  Lotpell,  Mat*.,  for  the  yea 
eruKng  Sept.  SO,  1848-1861;  W6e-/9/5— Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Har. 


Apr. 


Hay.    June.    July.    Aug. 


7.. 
8., 
9.. 
10.. 

11. 
12., 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2S. 

26. 
27. 
28. 
29. 
30. 
31. 


1.. 
2.. 
3.. 

4.. 
5.. 

6.. 
7.. 
8., 
9.. 
10.. 

U.. 
12.. 
13.. 
14.. 
IS.. 

16. 
17. 
18.. 
19.. 
20. 

21.. 
22.. 
23. 
24.. 
25. 

26.. 
27. 
28. 
29.. 
30. 
31. 


1905-6. 


1906-7. 


3,750 
6,500 
6,300 
6,250 
6,300 

6,200 
6,700 
2,750 
6,250 
5,550 

5,550 
5,650 
5,600 
6,100 
4,150 

6,150 
6,100 
6,100 
6,100 
6,100 

6,100 
3,700 
6,550 
6,250 
6,300 

6,250 
6,350 
6,400 
2,700 
6,100 
6,050 


4,550 
4,550 
4,550 
4,500 
4,500 

4,400 


4,300 
4,300 
4,400 

5,100 
4,750 
5,200 
1,750 
6,600 

6,700 
5,150 
5,100 
4,700 
4,450 


4,800 
5,700 
6,000 
5,950 

5,900 
6,050 
4,300 
6,750 
6,550 
6,350l 


5,500 
5,500 
5,800 
6,450 
3,000 

6,500 
6,600 
7,300 
7,400 
7,100 

6,650 
4,000 
7,000 
6,250 
6,400 

6,500 
6,700 
6,350 
3,400 
6,500 

6,300 
6,000 
6,000 
5,850 
6,250 

1,650 
6,450 
6,150 
6,100 
1,400 


7,050 
6,750 
5,050 
10,050 
15,300 

11,300 
9,950 
8,800 
7,760 
6,000 

7,450 
6,900 
7,000 
7,200 
7,200 

6,750 
3,450 
7,200 
6,500 
6,550 

7,300 
7,200 
7,200 
6,300 
5,900 

7,500 
7,200 
7,200 
7,150 
6,800 
7,000 


6,S0O 
5,700 
6,150 


6,300 

5,700 
5,600 
5,200 
4,900 
4,550 


5,450 
5,550 
6,000 
6,000 

6,800 
6,950 
1,250 
0,300 
5,950 

7,300 
7,650 
7,550 
7,150 
4,450 

7,450 
7,300 
7,150 
2,600 
7,300 


8,300 
8,000 
7,400 
7,400 
7,550 

7,400 
6,050 
7,550 
7,450 
7,350 

7,300 
7,200 
6,950 
4,850 
7,350 

7,400 
7,800 
8,250 
8,000 
7,050 


7,850 
7,900 
7,300 
4,700 
7,300 

7,200 
7,050 
6,750 
6,750 
6,650 

2,950 
6,750 
6,800 
6,750 
6,650 

6,450 
6,300 
3,650 
6,650 
6,500 


6,500 
7,700  7,650 
8,350  8,950 
14,150  8,800 
24,700:    7,600 

17,200     9,050 
13,200   10,450 

9,750,    9,150 

8,700.... 

8,300.... 

7,9001.... 


6,650 
2,950 
7,150 
6,650 
4,800 

4,800 
4,900 
5,750 
200 
5,450 

5,40o| 
5,250 
6,  .350 
5,400 
6,450 
I 
300 
5,700: 
S,500j 
7,750] 
5,500 

6,500 
6,300: 

450 
6,800! 

650 

6,900 

5,800 
6,200, 
6,600i 
4501 
6,950l 


6,550[ 
9,050, 
9,750 
9,450 
9,200 

8,700 
9,250 
8,950 
8,750 
8,250 

7,950 
7,250 
5,100 
7,700 
7,350 

7,150 
7,200 
7,150 
6,550 
4,450 

7,800 
7,700 
7,750 
7,800 
7,550 

7,150 
4,000 
7,700 
6,950 
7,000 

g.,800 


5,900 
6,550 
3,450 
7,100 
6,550 

6,100 
6,100 
5,900 
6,850 
2,750 

6,800 
6,300 
6,100 
6,100 
6,000 

6,350 
1,150 
6,800 
6,150 
6,050 

6,050 
6,100 
6,450 
650 
6,800 

5,900 
5,400 
5,400 


7,900 
7,650 
7,200 
6,750 
11,400 

10,350 
9,700 
9,050 
8,700 
8,950 

6,550 
8,700 
8,300 
8,350 
7,700 

7,450 
6,000 
4,900 
6,750 
6,900 


15,400 
14,000 
12,300 
11,550 
11,950 

14,150 
16,700 
13,650 
13,060 
13,150 

14,150 
17,300 
18,700 
18,200 
18,100 

27,500 
35,400 
29,500 
22,900 
20,300 


7,000  17,800 

7,100  16,500 

7,300  17,000 

6,700|  15,200 

4,000  12,900 

7,350  11,550 

7,300  10,800 


9,250 
17,100 
17,600 
16,300 


6,250 
5,900 
400 
6,550 
5,600 


9,650 
8,350 
9,400 


25,400   14 

20,7001  17; 
16,200i  14, 
13,750;  11 
12,5501    9 


6,550  12,500 

5,700  11,950 

5,600  11,750 

5,850  11,100 

1,150  10,500 


6,450 
5,700 
6,600 
6,700 
6,150 

7,000 
4,400 
9,000 
10,300 
10,050 

9,300 
9,350 
9,050 
11,800 
13,450 

12,800 
12,450 
12,500 
14,200 
17,900 
22,2001 


10,300 
10,400 
11,050 
11,150 
12,100 

12,350 
12,250 
11,700 
10,850 
10,200 

9,050 
9,700 
8,250 
9,500 
13,800 

17,000 
13,300 
15,300 
15,000 
14,000 


I 


10,500 
10,100 
12,100 
12,350 
11,300 

11,400 
10,650 
9,550 
6,550 
8,000 


050  7,400 
600  6,800 
800|  13,950 
850|  16,200 
60ffi  14,000 


13,260 
10,300, 

9,060: 

8,150 
11,900 


900  12,600 
000,  10,800| 
450  9,450 
SOO:  8,350 
400  7,750 
300..... 


7,450 
10,300 
10,150 

8,300 
10,200 

10,450 
8,500 
6,900 
7,900 
7,400 

7,400 
7,450 
7,450 
6,500 
4,200 

7,350 
8,500 
6,550 
6,900 
6,900 


7,050 
5,050 
7,650 
8,600 
9,650 


8,750 

8,300 
8,050 
7,900 
8,100 
7,000 


1,050 
1,900 
,900 
1,000 
1,100 


4,350 
3,400 
6,950 
6,500 
6,700 

6,450 

6,450 
6,360 
4,100 
6,750 

6,900 
6,800 
6,250 
6,200 
6,350 


6,450 
5,900 
5,900 
5,400 


Digitized  by 
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Merrimack  River  at  Lowell,  Man.,  far  the  year 
-1801;  1«66-/W5— Continued. 


Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug.  j  Sept, 

6,468 

6,924 

21,005 

16,070 

13,980 

6,252 

1 
5,056    5.748 

6,OfiO 

8,950 

18,205 

17,330 

14,340 

5,079 

95    5.SJ0 

9.525 

8,875 

16,280 

18,100 

11,640 

4,8110 

6,U2     5.748 

8.500 

9,075 

14,130 

ITiS-W 
18,660 

10,025 

219 

5,940i    5.010 

8,375 

8,825 

11,375 

8,925 

2,024 

5,940 

4,700 

8,175 

7,925 

11,790 

16,246 

8,125 

6,132 

6,420 

47 

6,300 

7,750 

11,94(1 

14,070 

6,252 

5,940 

10,800 

278 

6,372 

6,468 

13,110 

14,100 

8,760 

S,S92 

8,000 

6,700 

7,625 

9,125 

14,730 

\9,'X& 

8,375 

5,81.8 

6,444 

5,820 

8,250 

9,125 

14,370 

20,655 

8,375 

5,4J4 

7  188 

6,700 

7,875 

9,175 

13,830 

19,430 

8,375 

5,820 

6,660 

5,356 

7,800 

9,175 

14,280 

16,770 

8,1)00 

77 

6,660 

4,700 

7,625 

9,3m 

14,880 

15,030 

7.212 

6,586 

6,420 

34 

S.MO 

12,180 

13,380 

14,580 

3.743 

5,401 

6,012 

6,493 

C,468 

13,290 

12,180 

14,610 

7,625 

5,355 

5,516 

6,240 

20,480 

19,220 

11,700 

14,220 

7,750 

5,355 

3,376 

5,125 

25,030 

21,005 

12,540 

l.',7W) 

6,4.0 

4,640 

6,012 

4.800 

22,lfiO 

18,  WW 

11,350 

12,450 

6,4.0 

4,400 

6,420 

4,540 

15,540 

15,840 

10,800 

11, .MO 

7,140 

39 

6,012 

4,500 

11,050 

12,930 

12,330 

10,925 

6,900 

5,470 

5,654 

33 

9,000 

11,^ 

13,680   10,550 

3,466 

5,892 

6,401 

4.300 

9,125 

10,200 

12,150 

9,775 

6,180 

8,125 

4,8U0 

3,466 

8,450 

11,730 

12,060 

9,S50 

6, 132 

7,875 

3,466 

9,175 

12,930 

10,550 

10.  ax) 

6,n2 

6,780 

"0,'852 

3.430 

8,700 

20,025 

11,460 

11,100 

6,132 

6,408 

6,300 

3,430 

8,750 

20,130 

10,150 

6.820 

2,926 

6,108 

3,430 

9.100 

18.345 

'ii.lro 

9,500 

4,800 

7,212 

6,0<XI 

63 

8,550 

2o,:i4n 

Hi,  980 

9,175 

7.Vi 

7,2«fl 

5,  KJO 

4.040 

8,000 

21,530 

17,750 

8,500 

6.420 

6,300 

5,054,    4,020 

24.365 

20,235 

6,300 

6,060 

35     4,200 

24,225 

5,240 

6,036 

6,300 

11,375 

15,780 

12,870 

8,250 

5,700 

22     2,980 

5,516 

10,500 

15,510 

12,630 

8,12.5 

5.148 

4, 9051    3.286 

5,539 

10,  oa 

15,210 

14,250 

7,875 

5,240 

4,6«0'    3.860 

5,434 

9,700 

14,670 

13,530 

7,950 

41 

4,620    3,840 

5,355 

9,475 

14,580 

12,390 

7,500 

1,735 

4,660          29 

5,378 

8,750 

16,038 

12,780 

4,060 

5,820 

4,700        784 

1    3,106 

6,036!  19,080 

H,8Mi 

8,325 

5,608 

4,4401    2,805 

)    6,660 

9,050 

24,155 

12, 120 

8,750 

5,654 

•20 

I     6.708 

8,335 

20,950 

11,200 

8,250 

6,300 

4.600    4,500 

t    7,332 

8,250 

22,930 

12,330 

8,125 

5,940 

4,660,    4,200 

>    8.325 

9,260 

17,156 

12,480 

7,826 

20 

4.50o!    4,080 

>    8.400 

8,925 

14,280 

13,140 

7,875 

5,240 

4,4i«         30 

)    8,125 

9,125 

12,630 

11,W« 

4,400 

5,240 

4,4i<l     4,600 

)    6,348 

6,612 

13,080 

10,375 

7,500 

5,194 

4,  .3001    4.580 

!    8,375 

9,250 

26,430 

9,450 

7,.ae5 

4,800 

5,    4,540 

)    8,375 

8,450 

40,510 

8,126 

7,625 

4,863 

4,460    4.540 

51    8,075 

9,000 

36,556 

9.400 

7,116 

4,660 

4,100     4.500 

i    7,260 

8,875 

28,030 

11,430 

6,900 

40 

4.360,    4.400 

)     7,950 

8,700 

23.665 

11.200 

7,140 

4.968 

4.500,         21 

I     8,075 

7,626 

20,655 

10,875 

6,972 

4,926 

4,460     4,260 

i)  10,425 

6,356 

24.155 

10.300 

7.750 

4.947 

4.620    3,840 

2  14,  IM 

8,375 

19,780 

9,525 

7,500 

4,947 

30i    3.860 

Ol  14,28C 

8,125 

18,275 

7,700 

7,625 

4,947 

4,620    3,860 

i)i  13.740 

8,250 

18, 100 

9, 125 

7,575 

4,740 

4,660     3,840 

Ul  16,98C 

8,500 

14,970 

8,925 

6,948 

37 

4,620     3,940 

Of,  16,98( 

19,255 

13,890 

8,500 

6,180 

5,194 

4,600          27 

0  15,33( 

24,715 

12,990 

8,375 

2,260 

5,240 

4,600    4,000 

6,  12,63( 

)  20,760 

12,360 

8,200 

6,540 

6.125 

4,200    4,240 

4 

19,045 

13,530 

7,750 

5,700 

5,010 

7     4,800 

s 

17,  .«0 

13,680 

6,8.52 

5,700 

4,660 

4,400    5,585 

61 

16,630 

8,375 

4,360 

3,900 
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SURFACE   WATERS   OF   MASSACHUSETTS. 


Ten-hour  discharge,  tn  second-feet,  of  Menvnaek  River  at  Lowell,  Mass.,  for  the  ye 
ending  Sept.  30, 1848-1861;  /«66-7975— Continued. 


Day. 


1909-10. 


6... 
7... 
8... 


10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28.. 
29.. 
30. 
31. 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 


1910-11. 


11... 
12... 
13... 
14... 
15... 


16. 
17. 
18. 
19. 
20. 


21.. 
22.. 


24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


7,140 
6,780 


Nov. 


0.780 
4,968 

5,010 
4,5(10 
4.4G0 
4,400 
13 

4,  .520 
4,5«0 
4,5(iU 
4,520 
4,400 

4,200 
5 
4,200 
4,120 
4,100 

4,100 
4,080 
3,920 
34 
4,320 

4,600 

A,mn 

4.I>(I0 
4,.')«0 

4,  aw) 


4,140 

8 
4,140 
4.140 
4,060 

4,100 
4,100 
3,743 
IS 
3,960 

3,900 
3,800 
4.000 
3,840 
3,743 

13 

4.000 
4.020 
3.705 
3,705 

3,705 
3,358 
34 
3,667 
2,771 

2,7711 
3,705 
3,800 
3,574 
29 
3,781 


4,500 
4,460 
4,  .500 
4,500 
4,700 

4,040 
36 
4,440 
4,400 
4,440 

4.400 
4,400 
3,880 
11 
4,000 

4,000 
3,980 
4,000 
4,040 
3,466 

25 
4,000 
4,000 
4,100 

70 

4,600 
4,.5<rO 
2.3:t5 
0,372 
6,420 


Dec. 


3,1 

3,070 
3.430 
3,900 
4,000 

3,430 

6.8201 
6, 108] 
5.988 
6,940 

6,.S44 
5,844 
77 
5,355 
5,355 

5,194 
5,125 
4,600 
4,  .140 
30 

4,600 
4,  .500 
4,460 
204 
4,340 

4,500 
39 
4,  .500 
4,500 
4,500 


5,470 
5,378 
5,355 
5,010 

66 

5.355 
5.056 
5,240 
5,079 
5,539 

5,125 
89 
5,286 
5,424 
6,204 

6,732 
6,948 
6,612 
255 
6,252 

5,447 
5,  .155 
5,240 
5,240 
95 

270 
5,355 
4,600 
4,660 
4.(iflO 
4,080 


4,905 
4,905 

4,600 

42 

4,700 

4,200 
4,160 
4,140 
4.100 
3,9(» 

83 
3,705 
2.980 
2.890 
2,890 

2,980 

2,086 

76 

2,980 


2,926 
2,980 
2,944 
2,926 
127 

5,240 
4.500 
4.  .520 
4.460 
5,940 
6,012 


Jan. 


3,762 
89 
4,260 
4.220 
4,140 

3.304 
4,  .500 
4,600 
240 
5,056 

5.148 
5,125 
5,194 
5,171 
5,240 

216 
5,631 
5,470 
5,470 
5,772 

5,608 

0,228 

II, .100 

20,970 

16,175 

13,080 
11,250 
»,  675 
8,875 
7,7.50 
8,975 


888 
5.470 
5,470 
6,  .588 
7,575 

8,000 
7,140 
4,080 
7,1X8 
6,900 

6,420 
6,228 
6.  .540 
6,180 
440 

6,180 

5,  .585 
5,4241 
5,3091 
4,680 

4,340 
115 
4.821 
4.700 
4.600 

4,660 
4,640 
4,440 
1,940 
6,700 
6,948 


Feb. 


8,425 
8,250 
8,150 
8,000 
7,380 

4.320 
7.7.5(1 
6.444 
6.420 
6,780 

7.132 
6,900 
3,724 
7,428 


7,380 
7,140 
7,188 
7,140 
4,040 

7.625 
7,975 
8,075 
8,125 
8,275 

7,825 
5. 8J0 
9,4.50 


6,300 
6.036 
5. 125 
4.800 
338 

5,748 
5,940 
5,724 
5,286 
5, 286 

4,640 
210 
4.760 
4.800 
4.800 


Mar. 


16,385 
25.  .180 
27.470 
24.470 
21,530 

19. 3M 
19.S.50 
22.510 
22.!«f0 
19,080 

16.630 
14,4.10 
12,630 
1,1,740 
13,530 

12,960 
12,  .130 
11,430 
10,425 
8,825 

11,0.50 
11,8S8 
12,  .540 
12,720 
13,680 

16,875 
21.. 5.10 
19.080 
lfi..S0.5 
16.000 
19,080 


5,820 

6.228 

6,IKi0 

5,585 

8a5 

5,724 
5,178 
5,3.12 
5.171 
5,171 

4,660 
195 
5,309 
5,. 109 
6,420 


Apr. 


19,080 
17.085 
14.970 
14,280 
12,510 

12.150 
13,890 
14,5S0 
12.330 
10,200 

10,425 
9,700 
9, -250 
8,875 
8,125 

7,625 
5,240 
7,700 
5,940 
9,800 

12,2401 
11.670 
10,925 

12.7801 
12,330l 
\ 
10,925 
11. 140, 
21.0051 
17,  .8.55: 
14,100 


May. 


11,888 
12,180 
11,173 
10,475 
11,050 

11,730 
10,375 
8.225 
8.875 
8.875 

8.625 
8,  .525 
8,2.50 
7,625 
5,286 

7,925 
7,750 
7,700 
7,675 
7,700 

7,625 
5,378 
8,000 
7,750 
7,675 

7,  ,575 
7,380 
7,2C<) 
4.440 
4,020 

7,(a; 


16,8751  15,510 
11.640  15.180 
10.7.50  15,510 
9,575  13.530 
9,200    10,750 


9,400 
13,980 
1,8,905 
19.360 
18,205 

15.480 
14. 2S) 
13.. 180 
13.510 
15,420 


4.760  11.8S8  19,955 
4,700  8,7.50120,935 


4,400 

198 

4,905 

4,821 
4,760 
4.740 
4.760 
4,400 


4,947 
5,700 


7,452i  10.630 
4.440  13.290 
7,750|  12,570 

I 
7,700  12.930 
7,650  12,330 
7,775  10.875 
7,800  11,375 
10,800 


3.724  II.RSS 
8.250  12,690 
11, ,5.80  13,890 
15,480  14,410 
17,085  14,580 
21,705.... 


9,400 

6,060 
9,075 
8, 775 
8,850 

8.750 
8.  .500 
7,875 
.5,  .585 
8.450 

8.375 
8.125 
7.305 
7.  .525 
7,332 

3,106 
7,332 
7.044 
6.924 
6,852 

6,972 
6,228 
3,686 
3,960 
2,771 
7,18* 


June. 


7,500 
7,452 
8,875 
7,200 
4,060 

7,500 
7.380 
7.500 
8.2(X) 
6,01: 

6.660 

5,892 
8,925 
9.4.50 
8,700 

7,800 
7,380 
6,900 
6,492 
8,500 

7,875 
7,212 
7,164 
6,540 
5,401| 
I 
3.034' 
7,092j 
7,020, 
6,876' 
5,516 


July. 


6,972 
6,492' 
4.640; 
2.618 
5,608 

6.132 
6,228 
6.252 
6.228 
6,588 

2.499 
6.  .100 
6.228 
6.276 
7,140 

7,875 
7.140 
3.484 
7.260 
7.188 

5,. 109 
5.309 
5.892 
5,700 
55 

5,700 
5,286 
5,240 
5,194 
4,740 


5,240 
4,560 
1,884 
2,350l 
4,520 

4.  .120 
4,360 
4,360 

4,:oo 

1  "  " 

5.079 
5,125 
5,125 
4,947 
4,926 

4,440 
55 
4,640 
4,  .560 
4,560 

4.500 
4.500 
4,160 
61 
4,700 

4.  .560 
4.  .540 
4,580 


630 


4,863 
25 

1,856 
S3 

4,460 

4,200 
2,380 
3,160 
721 
5,424 

5,171 
4,700 
4,120 
3,268 
3,250 

15 
3,394 
2,230 
2,230 
2,335 

2,380 
2,380 
17 
3,610 
3,340 

3,610 
3,  .574 
3,781 
3,520 
33 
4,600 
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of  A£erTimach  River  of  lAwell,  Ma$*.,  for  the  yean 
34S~1861:  7566-19/j— Continued. 


Feb.        Uar.     Apr.     Kay.    June.    July.     Aug.     Sept. 


175  «.972 
«.732 
3751  6.732 
2501     2,771 

e.oeo 


925 


«,4ao 

«,372 

e,3oe 

ft,  684 


8,000  23,2m 
7,760;  22,745 

2,  WO  22,6f» 
7,775  20,900 
«,«60j  17,W5 

fl,-S40  l«,m5 
6,420  18,940 
6,420  24,3% 
7,500  29,910 
3,430  24,855 

7,700  »,305 

7,700l  17,400 

9,000:  16,105 

12,480,  14,490 

15,030   15,330 

18,0C5|  14,880 
23,065  1«,105 
24,580  21,3!* 
33,105  21,705 
23,630|  21,365 

23,S«0  18,905 

20,270  17,  WIS 

lO.HOS'  16,3S5 

.,.._    14,610,  18,665 

4,600   12,630  18,100 

8,900  11,460  14,580 

8,625    10,S75!  13,380 


«,0S4 


8,615 
8,150 


10,475:  ll,r.80 

12,270  13,470 

22,930[  12,240 
24,9601 


40l  10,475 
251  11,225 
125  10,750 
(60  U,8S8 
L50  11,730 


8,375 
6,6M 
8,978 
8,S00 
9,075 


8,425' 
«,540 

8,675' 
8,676 
8,950 

8,525 
8,325 
7,S25 
3,592 
8,300 

86 
9,400 
9,900 
10,225 
14,790 


8,850  2,962  19,920 

8,835  7,308  24,365 

8,750  7,020;  19,045 

7,800  7,02nl  14,280 

110,875    


%,m,  11,135 
5,447  10,650 


6,660  12,270 


8,375 

0,475 

8,  not 

•i,m 

2,155 

0,700 

7,628 

7,»28 

7,675 

9,40( 

«,«)( 

u.ou 

4,42t 

8,iOt 

»    8,TO 

8,4'i8 

.1   9,0001 

8, 5 181 

6,708 
4,821 
4,»4- 
8,500 
8,650 

8,375 
8,200 

8,150 


14,370 
20,795 
56,510 

IS  555 
14,730 

16,945 
29,830 

33,150 
39,542 
26,255 
10,830 


19,010 
23,350 
18,030 
15.030 
13,680 

13.380 
14;220 

13,100 
11,SS8 
11,050 

10,676 
11,200 
12,930 
15,480 
15,750 

15,120 
14,310 
13,110 
10,925 
9,800 

11,460 
10,676 
10,150 
9,850 
9,900 

9,300 
8,000 
10,025 
10,075 
10,800 


11,200 
10,925 
10,600 
9,000 
7,140 

10,160 
10,160 
11,126 
11,126 
11,680 

10,925 

8,376 
10,800 
10,925 
12,060 

11,175 
11,300 
13,980 
13,710 
12,630 

11,360 
11,430 
13,.'^ 
13,020 
12,330 

10,376 
10,925 
10,426 
9,900 
7,020 
11,460 


10,925 
10,025 


«,fi3« 
9,250 

8,950 
8,875 
8,800 
8,750 
8,425 

4,400 
8,660 
8,200 
8,126 
7,600 

7,676 
7,800 
3,430 
7,575 
6,612 

6,852 
6,900 
7,380 
7,825 
10,200 

13,080 
11,790 
10,300 
10,350 
14,940 
15,780 


15,  on 

14,070 
13.320 
12,930 
12,240 

10,875 
10,300 
9,125 
6,804 
9,475 

7,625 
8,550 
8,550 
8,325 
7,700 

3,430 

7,875 
7,675 
6,732 
6,732 

7,452 
7,380 


«,<'12 
«,492 

»,420 
5,940 
5,378 
4,908 
6« 


11,730 
11,490 
10,025 
9,325 
8,825 

8,750 
8,126 
4,800 
8,575 
7,776 

7,560 
7,560 
7,600 
7,308 
2,095 

6,660 
6,.S88 
6,180 
6,132 
6,700 

6,420 
97 
6,900 
5,892 
5,470 

6,401 
5,240 
5,654 
61 
6,355 


6,132 
5,916 

6,748 
163' 

6,772j 

6,401 
46 
4,660! 
4,600 
4,600 

4,700 

4,600 

4,300 

72 

4,884 

6,010 
4,905 
4,440 
4,560 
4,400 

31 

4,720 
5,631 
5.586 
6,012 

6,060 
5,772 
35 
6,424 
6,365 
6,378 


5,194 

5,010 

6,010 

112 

306 

1,748 
6,240 
4,906 
4,700 
4,700 

4,926 
4,700 
25 
6,010 
5,010 

4,905 
4,905 
4,905 
4,700 
33 

4,842 
4,300 
4,300 
3,900 
3,900 

3,800 
62 
3,800 
3,743 
3,781 
3,940 


5,356 
6,286 
5,240 
30 
»,772 

6,820 
6,700 
6,940 
6,108 
5,988 

36 
5,539 
7,500 
7,500 
7,284 

7,260 
7,020 
66 
6,492 
6,988 

6,060 

6,309 

6,332 

6,868 

'60 

6,892 
6,07« 
6,125 
5,079 
5,079 
4,760 


3,920 
3,743 

SO 
3,900 
4,140 

4,00* 
4,140 
4,340 
4,240 
47 

4,300 
3,800 

8,800 
3,840 
3,800 

3,610 
29 
3,686 
3,743 
3,743 

3.629 
3,610 
3,430 
24 
3,016 

2,980 
2,926 
2,926 
3,340 
240 
47 


28 

30 

6,686 

5,401 

6,586 

0.108 
7,380 
29 
6,372 
6,252 

6,132 
5,010 
5.010 
4,800 
30 

5,288 

5,088 
5,892 
5,748 
7,093 

7,332 
38 
6,973 
6,733 
0,660 

6,493 
6,3M 
6,373 
27 
6,0C0 


833 

4,936 
4, GOO 
4,560 
4,520 

4,500 
40 

4,060 
4,100 
3,820 

3,860 
3,940 
3,648 
32 
3,430 

3,196 
3,232 
3,196 
3,250 
3,280 

41 

3,610 
3,762 
5,056 
8,126 

7,284 
6,253 
47 
5,355 
4,780 


5-18 ^16 
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SUBFACE  WATEBS  OF  MASSACHUSETT8. 


Ten-hour  duehargt,  in  geamd-feet,  of  Merrimack  River  at  LotoeU,  Man.,  for  the  year, 
ending  Sept.  SO,  1848-1861;  1866-1915— ConMaxtaA.. 


Day. 


1913-14. 

1 

2 

3 

4 

8 

6 

7 

8 

t 

10 

11 

12 

13 

14 

15.. 

16 

17 

18 

19 

20 

21 

■a 

23 

24 

25 •.. 

25 

27 

28 

2» 

30 

31 

1914-13. 
1 

a 

3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

4,640 

7,875 

8,275 

7,452 

7,875 

4,000 

4,300 

7,76C 

7,332 

9,900 

5,424 

8,360 

7,675 

7,260 

9,650 

6,808 

7,550 

7,760 

2,380 

9,400 

2,980 

7,380 

7,825 

7,140 

9,525 

6,060 

7,044 

8,000 

7,140 

.9,400 

5,631 

6,948 

3,940 

6,732 

8,760 

6,470 

7,188 

8,325 

7,140 

5,309 

5,355 

630 

9,850 

7,020 

8,800 

5,631 

7,800 

9,860 

7,140 

8,425 

6,420 

13,860 

9,075 

2,170 

8,000 

50 

11,610 

8,625 

7,260 

7,825 

255 

9,325 

8,700 

6,444 

7,428 

5,654 

8,625 

4,700 

6,420 

7,625 

5,516 

9,860 

8,425 

6,156 

3,016 

6,324 

4,420 

8,175 

5,685 

7,260 

6,036 

8,375 

8,000 

6,180 

6,852 

6,660 

8,150 

8,025 

267 

6,828 

72 

7,140 

8,250 

6,372 

6,828 

5,309 

7,332 

7,875 

5,470 

6,780 

6,8(M 

7,625 

2,771 

5,539 

6,780 

8,175 

8,176 

7,750 

5,940 

3,340 

8,675 

4,340 

7,825 

6,420 

3,106 

8,075 

8,100 

7,875 

6,780 

7,675 

7,188 

7,775 

2,669 

1,605 

6,640 

4,968 

7,625 

8,125 

7,380 

6,372 

10,025 

1,M2 

8,000 

7,500 

6,252 

10,150 

7,212 

3,520 

8,425 

6,972 

9,650 

7,140 

8,075 

9,000 

9,060 

3,160 

7,550 

9,125 

8,600 

7,500 

9,050 

3,667 

17 

4,842 

4,  WO 

7,625 

3.648 

3,705 

4,863 

4,040 

7,332 

3,574 

3,067 

5,056 

130 

7,140 

19 

3,743 

5,585 

3,743 

6,492 

3,556 

3,724 

6,108 

3,705 

6,540 

3,610 

3,705 

1,423 

3,667 

7,140 

3,c.in 

3,592 

5,585 

4,400 

2,550 

3,610 

16 

6,424 

6,70* 

8,075 

3,610 

3,705 

5,286 

7,452 

8,050 

3,466 

3,610 

5,309 

4,640 

8,125 

11 

3,574 

5,240 

7,188 

7,975 

74 

3,674 

4,800 

7,600 

7,750 

3,556 

3,656 

100 

7,675 

7,700 

3,610 

3,466 

4,905 

7,700 

3,430 

3,010 

29 

6,252 

7,675 

7,850 

3,520 

3,705 

4,800 

7,332 

8,250 

3,484 

3,705 

4.96S 

2,635 

8,975 

23 

3,667 

4,968 

8,06C 

9,450 

3,762 

4,S0C 

4,905 

9,15C 

9,325 

3,648 

6,772 

142 

13,080 

8,325 

3,705 

5,700 

4,000 

14,520 

6,012 

3,705 

225 

4,:!«0 

11,43C 

5,820 

3,724 

6,70C 

4,30C 

8,95C 

8,275 

3,620 

6,oe« 

4,240 

6,66C 

8,125 

16 

5,940 

116 

8,675 

10,575 

3,705 

165 

2,635 

8,275 

28,350 

3,629 

3.566 

132 

8,375 

37,060 

3,648 

3,574 

4,200 

8,075 

23,105 

3,705 

246 

4,16« 

7,800 

3,705 

6,010 

4,060 

7,380 

3,556 

4,040 

3,160 

Mar. 


Apr. 


3,520 
13,440 
25,135 
30,630 
29,270 

24,435 

19,780 
16,630 
14,790 
12,990 

11,175 
10,625 
10,200 
9,9fin 
8,125 

9,775 
10,725 
11,226 
11,850 
11,175 

10,025 
7,428 

10,075 
9,775 
9,775 

9,850 
11,580 
17,680 
25,870 
25,450 
22,510 


17,680 
13,620 
12,0.30 
8,825 
9,975 

9,700 
7,284 
9,726 
9,000 
8,925 

8,875 
8,875 
8,000 
5,125 
8,825 

8,375 
8,100 
7,700 
7,600 
6,852 

3,840 
7,925 
7,700 
7,750 
7,750 

7,800 
7,700 
5,263 
7,875 
7,875 
7,775 


20,305 
21,530 

29,230 
2(1,630 
20,900 

18,275 
15, 870 
15,120 
16,805 
23,630 

23,175 
19,255 

IS, 835 
18,205 
10,140 

15,000 
15,720 
16,570 
1.5,360 
16,840 

26,630 
36,030 
27,390 
20,410 
16,350 

13,830 
18,555 
26,186 
26,010 
25,170 


7,750 
7,675 
7,092 
4,140 
7,950 

7,975 
8,100 
8,250 
8,150 
8,875 

8,675 
13,470 
21,320 
18,275 
13,980 

11,580 
10,150 
8,375 
8,000 
9,125 

8,875 
8,650 
8,325 
7,875 
4,680 

8,500 
8,450 
8,626 
8,175 
7,950 


May. 


25,485 
21,915 

17,365 
16,105 
15,690 

17,435 
19,360 
IS,  096 
16,930 
15,150 

16,035 
14,370 
14,010 
15,480 
15,630 

13,920 
11,300 
11,820 
11,050 
10,675 

10,225 
10,025 
9,325 
7,044 
9,450 

8,925 
8,800 
8,625 
8,150 
4,200 
4,100 


7,750 
11,300 
11,175 
10,100 

9,250 

8,625 
8,175 
7,625 
5,240 
8,300 

8,075 
8,000 
7,825 
7,760 
7,188 

3,724 
8,000 
7,750 
7,068 
6,780 

6,900 
6,852 
2,9S0 
6,900 
6,660 

6,684 
6,640 
6,420 
5,892 
2,305 
2,095 


June. 


8,300 
7, 876 
7,020 
7,044 
7,452 

7,476 
5,539 

7,625 
8,150 
7,575 

7,625 
7,260 
7,068 
1,605 
7,625 

5,940 
6,300 
6,2.62 
6,252 
6,540 

298 
6,900 
5,820 
5,585 
5,585 

5,539 
6,540 
47 
5,772 
5,654 


July. 


6,348 
6,420 
6,300 
5,355 
5,240 

52 
8,516 
5,470 
5,516 
4,660 

4,700 
4,540 
38 
4,660 
4,800 

4,780 
4,380 
4,340 
4,300 
1,856 

4,968 
5,355! 
5, 240, 
5,148 


Aug. 


5,664 
6,540 
6,900 
138 
2,737 

5,470 
5,148 
5,844 
8,654 
8,539 

8,470 
2,305 
6,276 
7,140 
7,428 

8,988 
5,194 
5,286 
38 
5,964 

5,892 
5,820 
5,240i 
5,240 
5,010 

1 
5,010 
5,010 
4,968 
4,968 
4,905 


5.194 

5,700 
6,612 
12,480 
11,970 


4,760 
15 
5, 0561 
4,863 
5,056 

5,010 
8,010 
4,660 
19 
4,760 

4,560 
4,620 
4,540 
4,760 
4,700 

38 
5,010 
5,056 
4,947 
4,947 

5,010 
4,968 
38 
5,700 
6,964 

5,988 
5,493 
5,355 
5,056 
112 
5,585 


6,108 
8,425 
8,250 
8,925 
17,855 


10,750  23,805 
9,860  21,1)40 
8,375  16,980 
15,030  15,570 
32,610,  15,360 


24,505' 
18,278i 
14,820 
11,350 
9,650 

8,625 
7,380 
5,964 
7,308 
6,252 

6,892 
5,820 
5,700 
6,309 


5,125 

4,220 

5,585 

6,060 

bO 

5,988 

5,286 

9,175 

4,800 

8,000 

4,8UO 

8,375 

8,325 

14,460 
11,5>0 
10,850 
10,925 
9,400 

9,900 
12, 240 
9,660 
9,000 
8,200 

7,500 
4,640 
7,875 
10,7-25 
12,090 

9,57! 
9,525 
8,875 
6,424 
7,800 
6,972 


NOTS.— DlKharge  detarmined  from  six  rating  curves  applicable  as  tollows:  1848  to  1887, 1888  to  18B2, 186 
to  1886, 1807  to  1898, 1899  to  1907,  and  1908  to  1915.  The  curve  (or  the  period  1908  to  1916  was  determinei 
trom  the  discharge  of  the  river  at  various  gage  heights;  other  curves  were  derived  from  this  curve  by  making 
ccrrecUoDS  for  dulerenoes  of  elevation  of  river  bed  at  Hunts  Falls  a  short  distanoe  below  the  gage.  Thes 
curves  have  been  cheeked  at  several  points  by  records  of  the  quantity  of  water  used  by  the  mills.  Figure 
presented  in  the  table  show  10-hour  flow  only,  no  figures  b«ng  given  for  Sundays  or  holidays  previous  t 
IMS  when  the  mills  were  not  In  opetstion,  and  those  given  for  later  years  have  not  been  used  m  the  oom 
putatloiu  ot  montbly  discharge. 
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txar  at  Lowell,  Mom.,  for  tU  yean  ending  Sept.  30. 
8-1S61.-   2866-1916. 


8.410 

\ 

0.343 

•  1 

8,010 

>1 

«,7S8 

•  i 

11.071 

M 

».»43 

>* 

6.022 

" 

4.870 

w 

4.«8S 

Manth. 


OO  I 
40  I 
SO 

eo  I 

lOD  I 

ao 
no 

TOO 
700 
240 
140 

>iao 


6,506 

8,gs4 

8,087 
6,080 
5,345 
8,700 
10,371 
8,102 
6,318 
4,474 
6,132 
4,830 


120  I      6,860 


1,480 

),«» 

i,»10 

&,«00 

5,  US 

7,075 

8,078 

iS.OlO 

«,fiSO 

5,400 

4,900 

5,320 


4,480 


Moi 

11,782 

6,soa 

8,630 
9,644 
9,060 
13,817 
19,815 
9,876 
7,180 
6,814 
7,904 


4,740 
5,060 
5,H» 
6,280 
5,490 
7,560 
9,276 
6,660 
6,  MO 
3,690 

I  3,340 
3,750 


9,680 


3,340 


6,300 
5,934 
6,498 
5,872 

U,024 
9,«4 

13,fil 
8,963 
6,690 
6,»6 
4,623 
4,205 


1852-53. 

October 

Novembw 

Daoamlwr 

January 

February 

March 

^::::::::::::: 

June 

July 

August 

Ssptembar 


Tbeywr. 


7.3' 


i\  4,010 

i\  6,1«0 

D  6,300 

0  6,790 

«|  6,600 

»  6,790 

»  9,000 

n  7,236 

»  4,800 

00  4,3(0 

40  4,280 
ml  4,440 


4,717 
8,703 
6,090 
8,«29 
7,079 
9,085 
31,066 
13,734 
6,089 
4,781 
4,846 
5,143 


X»     4,010       8,350 


1853-4. 

October 

November 

Deoembcr. 

January 

Februsiy 

March. 

AprU 

May , 

June 

July. 

August. 

September 

Tbeyear... 


1854-«. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 


Tbeyear... 

1855-56. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 


The  ye 


1856-67. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 


Discbarge  fai  seoand4eet 
(or  10  hoora. 


Uaxi- 


5,600 
16,890 
10,850 
9,735 
33,300 
15,400 
17,220 
25,900 
10,390 
4,780 
6,930 
9,435 


32,300 


19,645 
24,100 
7,860 
10,625 
7,900 
21,220 
36,400 
38,800 
8,420 
5,320 
4,780 
5,950 


38,800 


5,400 
19,645 
9,325 
17.400 
17,760 
9,050 
33,600 
14,350 
13,200 
7,325 
6,420 
5,400 


33,600 


23,900 
10,730 
11,620 
7,500 
6,930 
6,340 
21,965 
14,800 
7,740 
5,400 
17,995 
9,325 


22,000 


11,450 
6,300 
8,275 
8,780 
22,700 
14,860 
26,900 
30,100 
10,270 
8,  too 


Mlnl- 
mom. 


4,740 
5,400 
6.225 
6,690 
5,600 
7,700 
8,840 
7,335 
4,740 
4,400 
4,780 
3,340 


3,340 


5,060 
6,750 
5,240 
5,400 
5,710 
7,325 
7,176 
8,275 
5,240 
4,920 
4,440 
4,400 


4,400 


4,«fl0 
4,860 
5,830 
5,650 
6,750 
6,600 
10,060 
5,750 
5,650 
5,060 
4,980 
4,940 


4,660 


5,060 
6,600 
5,950 
6,075 
5,060 
4,900 
5.600 
7,400 
5,280 
4,400 
4,480 
5,650 


4,400 


5,790 
5,600 
5,710 
5,870 
6,700 
6,175 
8,035 
9,900 
6,790 
6,200 


Mean. 


S,016 
7,788 
8.184 
6,864 
11,985 
9,974 
11,672 
10,339 
6,286 
4,60) 
5,476 
5,986 


7,850 


7,718 
10,560 
6,077 
6,855 
6,236 
10,493 
13,415 
16,884 
6,334 
4,874 
4,613 
4,033 


8,250 


4,042 
8,331 
6,847 
8,670 

10,220 
7,118 

18,294 
8,997 
8,093 
6,0U 
5,456 
5,010 


8.170 


10,088 
7,705 
7,348 
6,663 
6,246 
5,475 

12,839 
9,263 
6,367 
4,940 
8,836 
6,438 


7,6«0 


6,576 
5,916 
6,659 
7.464 
12.  .391 
8,509 
14,  en 
14,544 
7.883 
6,001 


I     ) 


ff  I 
#   1 

fi 


;)    I 


111  > 
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SURFACE  WATERS  OF  MASSACHUSETTS. 


Monthly  duchwrge  of  Merrimaek  River  at  Lowell,  Mats.,  for  the  year$  ending  Sept.  £ 
1848-1861;  1866-1915— Coatiaued. 


Honth. 


1S56-57— contd. 

August 11,450 

September 9,100 


Discharpe  in  second-feet 
for  10  hours. 


Miixl- 
mum. 


The  year 

1857-58. 

October 

November 

December 

January 

February 

March 

AprU 

liay 

June 

July 

August 

September 


The  year... 
1858^9. 


October. 

November. 

December.. 

January 

February . . 

March 

April 

May 

June 

July 

August 

September. 


30,100 


24,900 
10,000 
11,740 
13, 470 
8,460 
15,100 
11.300 
11.860 
10,625 
6,420 
6,340 
24,300 


24,900 


Mini- 
mum. 


5,400 
4,560 


4,560 


4,060 
6,340 
5,790 
6,125 
4,980 
4,900 
7,600 
7,700 
5,710 
5,140 
5,140 
5.200 


4,060 


8,900 
10,625 
7.975 
10,625 
7,900 
42,400 
23.650 
13,925 
11  2.50 
8,125 
5.710 
7,500 


Theyear 42.400 


1859-60. 
October !    5.500 


Novemlier. 
December.. 

January 

February . . 

March 

AprU 

May 

June 

July 

August 

September . 


Theyear... 

1860-61. 

October 

November 

December 

January 

February 

March 

April 

May 


March. 

April 

May 

June 

July 

August 

September. 


186«. 


9,275 
8.560 
8,420 
10,760 
16,325 
8.660 
6,400 
6,830 
5,790 
7,1.50 
9,525 


16,325 


7,125 
15,  460 
10, 525 

8,075 
16,130 
21.000 
30.000 
20,220 


5,400 
5,600 
5,400 
5,. 550 
8,300 
6,300 
10,625 
6,810 
5.950 
5,060 
4,900 
4,820 


4,820 


4,980 
4,  .560 
5,950 
5,600 
5,425 
7,100 
5,690 
5,040 
5,060 
5,000 
4,900 
4,960 


4,560 


5,970 
6,030 
6,225 
6,300 
6,400 
8,000 
12,410 
7,820 


11.375 
14.225 
11,375 
12,225 
6.500 
6,175  , 
8,400 


5,690 
7.700 
8.710 
5.120 
4.360 
4,820 
4,540 


Mean. 


7,149 

5,507 


8,610 


7,605 
8,099 
8,031 
8,666 
6,235 
7,516 
8,641 
9,091 
7,027 
5.4S6 
5.495 
6,939 


7,400 


6,361 
7,150 
5,997 
7,157 
6.819 
16,997 
14,082 
10,611 
7.611 
5.815 
5,024 
5,209 


8,240 


5,149 
5.800 
6.929 
6,671 
6.666 
9,5)1 
7,144 
5,487 
5,725 
5,203 
5,590 
6,649 


6,370 


6,348 
9,174 
7,451 
6,809 
9,444 
13.969 
16,901 
11.773 


7,613 
9,895 
6,667 
6.992 
6.070 
5.272 
5,714 


Month. 


1866-67. 

October 

November 

December 

January 

February 

March 

Aiwil 

May 

June 

July 

August 

September 

The  year.. 

1867-68. 

Octobar 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

Theyear.. 

1868-69. 

October 

November 

December 

January 

February 

March..! 

AprU 

vTay 

June 

July 

August 

September 

The  year... 

1869-70. 

October 

November 

December 

January 

February 

March 

AprU , 

May 

Jime 

July 

August 

September 

Theyear.. 

1870-71. 

October 

.Vovembor 

December 

January 

February 

March 

AprU 

May 


Discharge  in  second- 

ror  10  hours. 

Maxi- 

Mini- 

Me. 

mum. 

mum. 

9,150 

4,820 

.5 

16.860 

5,600 

8. 

9.350 

5.525 

7 

9.100 

5,710 

«. 

16.  -100 

5.950 

9, 

7.820 

5.750 

6. 

27.000 

7.925 

14. 

17.160 

8.600 

11. 

13.110 

5,750 

7. 

5  950 

4,720 

fl. 

19.575 

5.000 

8. 

6,890 

4.800 

S. 

27.000 

4.720 

7, 

7.400 

4.880 

.5. 

8,400 

5.060 

6. 

7,600 

5.320 

6. 

7,050 

5.280 

5. 

6.300 

5,280 

5, 

20,900 

5.060 

10. 

18.030 

7,930 

10. 

30,000 

7,840 

14. 

14,005 

6,300 

9,' 

5.670 

4.700 

5.1 

5.525 

4,740 

5.1 

17,925 

4,760 

8,^ 

30.000 

4,700 

7.f 

9.1,50 

5,690 

6.C 

14.500 

7,125 

9. 

8.900 

5.  ,575 

6,( 

7.700 

5,340 

6..- 

7,475 

5,400 

6.1 

22.950 

5.525 

8, 

33.600 

15,100 

20.. 

15. 130 

8,460 

11.. 

8.275 

5.670 

6.. 

7.450 

4,760 

5., 

5.080 

4,540 

4.1 

7,250 

4.460 

4.( 

33,600 

4,460 

8. 

45.900 

5,200 

14,1 

14,410 

5,550 

7,' 

17,190 

5,600 

H.< 

34.400 

9,325 

13.  V 

29,000 

7,100 

10,  ( 

18,250 

6.400 

8.f 

&S,400 

16,890 

26,1 

13,200 

6,525 

9.5 

6,250 

5,240 

5,( 

7,050 

4,660 

5,1 

4.860 

4.360 

4,6 

4.960 

3,910 

4.5 

58.400 

3.940 

9,8 

5.140 

4,300 

4,8 

6.225 

4,660 

5.1 

6,950 

4.700 

5.3 

6,400 

4,600 

5,2 

11.250 

4,600 

.5,1- 

22.900 

7,050 

10.  C 

9.950 

7,100 

8.1 

21,S45 

5,550 

9,4 
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i-ver  at  Lowell,  Man.,  for  the  ytart  ending  Sept.  30, 
1:   l««6-7Si5— Continued. 


scond-teet 
•urs. 


Ifanth. 


Diaebarge  hi  second-feet 

(orlOboura. 

Vud- 

Iflni- 

Ifean. 

mom. 

mnm. 

C,375 

S.140 

5,438 

13.350 

S,850 

7,833 

7,780 

8,340 

6,103 

10,075 

S,575 

6,74« 

8.025 

5.625 

6,673 

31.750 

5,500 

13,758 

39.000 

13,775 

16,673 

23,200 

8,400 

12,848 

11.300 

6,500 

7,031 

«,175 

4,900 

6,287 

5.910 

4,740 

5,206 

5,380 

4,400 

4,957 

31,730 

4,400 

8,230 

5.450 

4,740 

8,117 

e,700 

4,800 

5.633 

S,C50 

4,840 

8,318 

5.850 

6,280 

5,631 

5.670 

6,080 

5,387 

41.500 

5.120 

12,673 

in.  730 

9,225 

12,309 

11.325 

6.050 

7,700 

6,380 

5,020 

6,615 

7.425 

5.140 

6,676 

11.500 

5,000 

6,261 

6,050 

4,780 

6,238 

41,500 

4,740 

6,850 

8,900 

4,600 

6,731 

17.855 

6.320 

10,118 

13,600 

6.050 

8,313 

9,475 

5,475 

7,313 

10. 210 

6,030 

7,405 

16,920 

6,930 

13,053 

30.100 

9,575 

13,975 

32.700 

5,830 

11,391 

10.300 

6,320 

6,706 

6.125 

5.000 

5,342 

9,100 

5.340 

6,047 

5,730 

4.760 

8,309 

33,700 

4,600 

8,310 

8,100 

4,520 

6,163 

14.440 

4.900 

7,287 

49,600 

7.460 

14,660 

7.375 

5,675 

6,311 

14.500 

6,400 

7,438 

11.800 

6,600 

7,923 

21.965 

8,075 

14.343 

24.600 

6,075 

11,577 

10.940 

6,050 

7,113 

7.400 

4,960 

6,688 

10,850 

4,880 

5,040 

7,400 

4,840 

6,366 

49,600 

4,630 

8,130 

S,240 

4,860 

4,974 

8,520 

4,800 

5,773 

12,825 

6,300 

7,150 

13,925 

6,240 

6,944 

13,675 

6,076 

9,358 

13,020 

6,310 

8,652 

18,190 

6,675 

9,007 

8.617 
4,723 
4,785 
4,7«7 


OO 


S.  140 


no 

«o 

MO 

130 

S80 

820 

710 

440 

790 

9S0 

.920 

,970 


6.S06 
7.712 

•  6. 371 
e.192 
5.310 
5.292 

13.562 
8,160 
8,«84 
5,525 
7.380 
7,750 


300 


7,280 


1,176 
',375 
1.890 
i,275 
i.lOO 
5,«30 
2,960 
8,350 
4,800 
4,800 
4,900 
4,800 


4,800 


4,960 
5,870 
6,770 
6,890 
6.500 
6,635 
6,400 
11,530 
6.320 
5,600 
5,230 
4,520 


7,745 
9,604 
7,050 
7,011 
6,793 
6,474 
18,763 
11,9«6 
6,763 
5,095 
5.128 
5,253 


8,130 


4,5U 


9,318 
6,696 
7,647 

11,191 
8,261 
8,752 
9,166 

13.598 
9,047 
8,911 
5.779 
5.031 


1,610 


4,1160 
4,860 
4,560 
4,640 
S,i00 
5,475 
7, 475 
7,  TOO 
4,900 
4,920 
6,020 
4,960 


10     4,560       6,740 


5,284 

5,oeo 

5,330 
5,242 
5.848 
6.700 
14,947 
10,100 
6,558 
5,174 
5,526 
5,163 


1875-76. 

Ortolxr 

NoTwnber 

I>«o«mb«r 

January 

Ftbniary 

March 

Aprfl 

May 

June...: 

July 

August 

September 


The  year. 


1876-77. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Augiist 

September 


The  year. 


1877-78. 

October 

November 

December 

January 

Februiiy 

March 

April 

May 

June 

July 

August 

September 


The  year. 


1878-79. 

October 

November 

December 

January 

February 

March 

Aprn 

May 

June 

July 

August 

September 


The  year. 


1879-80. 

October 

November 

December 

January 

February 

March 

AprU 
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Monthly  dudtarge  of  Merrimaek  River  at  LotoeU,  Maw.,  for  the  year*  ending  Sept.  SO 
18AS-186U  «6«-«i5— Continued. 


Uonth. 


1879-SO— conui 

May 

June 

July 

August 

Septemti«r 

The  year 

1880-81. 

October 

November 

December 

January 

February 

March 

Anril 

May 

June 

July 

August 

September 

The  year 

1881-82. 

October 

November 

December 

January 

Febniary 

March 

AprU 

May 

June 

July 

August 

September 

The  year 

1882-«3. 

October 

November , 

December 

January 

February 

March 

Aprtt 

May 

June 

July 

August 

September 

The  year 

1883-84. 

October 

November , 

December , 

January , 

February , 

March 

AprU , 

May 

June 

July 

August 

September 

The  year , 


Discharge  in  second-feet 
for  10  hours. 


Maxi- 
mum. 


8,9S0 
5.8.30 
6,050 
5,0(iO 
5,040 


18,190 


4,480 
10,025 
5,180 
5,750 
9,275 
10.800 
15,040 
17,820 
7,700 
7,880 
5,930 
5,200 


17,820 


5,400 
7,950 
18,610 
12,300 
12,410 
21,930 
10,880 
10,130 
14.980 
6,225 
4,940 
12,380 


6,380 
6,000 
4,600 
4,080 
6,750 
6,850 
23,100 
12.500 
13,380 
6,025 
4,900 
4,900 


23,100 


6,770 
6,320 
4,980 
7,000 
12,200 
33,800 
30,800 
12,150 
6,500 
4,920 
6,810 
4,880 


33,800 


Mhii- 
mum. 


5,060 
4,520 
4,700 
4,5(X) 
4,200 


4,200 


3,970 
4,820 
4,400 
4,080 
4,640 
6,420 
7,575 
6,810 
6.200 
4,700 
4,600 
4,440 


3,970 


4,440 
5,080 
5,200 
5,425 
5,300 
7,326 
6,910 
6,010 
5,100 
4,780 
4,320 
4,100 


21,930  I    4,100 


4,700 
4,240 
4,160 
4,040 
4,160 
4,940 
6,500 
6,525 
4,920 
4,020 
3,910 
3,270 


3,270 


3,646 
4,380 
4,000 
4.810 
6,040 
6,425 
12,100 
7,975 
4,660 
4,340 
4.500 
3,320 


3,320 


Mean. 


6,318 
5,090 
6,032 
4,777 
4,501 


6,400 


4,108 
6,857 
4, 762 
4,718 
6,136 
11,001 
11,081 
10,390 
6,912 
6,413 
4,940 
4,873 


6,000 


4,746 
6,226 
7,784 
7,182 
7,791 
11,324 
8,805 
8,718 
8.518 
6,092 
4,094 
5,373 


7,190 


4,976 
4,467 
4,330 
4,321 
4,770 
5,716 
12,433 
8,112 
6,114 
6,037 
,443 
3,070 


6,700 


4,346 
4,»44 
4,687 
5,390 
7,723 
11,402 
16, 742 
9,160 
5,326 
4,706 
4,776 
4,081 


6,930 


Discharge  in  second-fei 
for  10  hours. 


Month. 


Maxi- 
mum. 


1884-85. 

October 4,340 

November 5.575 

December ;    8,150 

January 12,440 

February i    6,910 

March j    6,500 

AprU :  15.760 

Mav '  12,325 

June 8.176 

Julv 5,340 

August 14.350 

September {    5.870 


The  year !  15,760 


1885-86. 

October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 


7,175 

1  15,730 

10,050 

26,450 

31,600 

12,775 

29,400 

8.500 

6,160 

I    4,840 

!    4,640 

I    4,660 


The  year i  31.600 


1885-87. 

October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

AugiLst 

September 


I  6.380 
13.750 

;    8.100 

,  17,750 
17,010 

.  9,850 
30.100 
20.780 
18.610 
15,790 
14.800 
6.500 


The  year '  30,100 


1887-88. 
October 6.340 


November . 
December. . 

January 

February . . 

March 

AprU 

May 

Jime 

July 

August 

September. 


The  year. 


October 

November. 
December.. 

January 

February . . 

March 

AprU 

May 


8.275 
10,760 

9,360 
11.875 
21.400 
26.300 
30.260 
10.250 

9.375 

5.330 
16,100 


30.260 


15.250 
20.500 
25.800 
17.000 
8.000 
16.400 
13,500 
11,040 


Mini- 
mum. 


4. 080 
3.970 
4.520 
6.160 
4.800 
4,800 
6,790 
6,120 
4,480 
4,300 
4,640 
4,500 


3.970 


4,400 
6,625 
4,800 
6,360 
5,650 
6,050 
7,600 
5,280 
4,480 
4,440 
4,200 
4,240 


4.200 


3,986 
4,360 
4,  WO 
4,680 
6,626 
6,600 
8,076 
6,475 
4,340 
4.280 
4,640 
4,320 


3,420 
4,200 
3,530 
6.330 
6.210 
6,850 
16,150 
9,400 
6,170 
4,650 
4,930 
4,790 


3,420 


8,775 
8.275 
7.140 
7.800 
6.310 
6.250 
6,330 
6.510 


Meaz 


4.U 

4.4j 

5.3; 

7.24 
5.6< 

s.n 

12.34 

7.6; 

6.43 
4.75 
5.8: 
4,81 


6.oe 


4.M 
8,11 
6.44 
8.81 

11.47 
7.72 

14,59 
6.8S 
4,76 
4,5i 
4,4S 
4,47 


7,27 


4,43 
6.34 
6.6e 
6,77 
8.67 
7.16 
16.35 
10,49 
7,  OS 
6,6)1 
7,41 
6.00 


7.67 


4.46 
5,26 
5,96 
6.83 
6,93 
9,71 
18,05 
16.77 
6.67 
5.24 
5.06 
7.75 


8.23 


10.67 
11.10 
12.32 
10.19 
6.92 
9.72 
8.61( 
7,25: 
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bnaek  River  at  Lovoett,  Mau.,for  the  yeari  ending  SepL  30, 
848-1S6J:  1866-19  JS—Continuod. 


» 


targe  in  •eeond-tot 
for  10  houn. 


UcdOl 


DisdurK*  In  aaco  nd-ttat 
for  10  houn. 


Ifaxi- 

mam. 


Klnl- 
xniun. 


Umu. 


6,S« 
S,M6 
0,088 

S,7t8 


8,470 


7,011 
8,82S 
10,  M3 
7,833 
8,710 
12,010 
13,736 
11,S3S 
7,SS0 
6,191 
S,U1 
8,0M 


8,010 


10,470 
8,496 
6,736 
8,8U 
10,900 
17,900 
l«,i«0 
7,434 
6,  MS 
4,871 
4,710 
4,601 


8.840 


4,214 
4,340 
6,449 
9,070 
6,380 
6,737 
7,558 
9,236 
6,320 
6,830 
6,545 
6,150 


6,240 


4,149 
6,544 
4,614 
6,184 
7,299 
10,839 
14,940 
18,129 
7,172 
5,676 
5,395 
5,851 


8,060 


1883-Oi. 

October 

NoTember 

Deoember. 

Jaaaarj 

FebniuT 

Ifarch. 

April. 

}t^y 

June 

July 

August 

September 


Theynr... 

1804-96. 

October 

November 

Deoember 

January 

Fetimvy 

March 

AprIL 

May 

June 

July 

August 

September 


Tbeyear... 

1896-90. 

October 

November 

December. 

January 

February 

March 

AprIL 

May 

June 

July 

August 

September 


Tbeyear... 

1886-07. 

October 

November 

December. 

January 

February 

March 

AprU 

Miy 

June 

July 

August 

September 


The  year... 

1897-98. 

October 

November 

December 

January 

February 

March 

April. 


11,400 
8,400 
9,6» 
8,000 
8,250 
20,400 
17,100 
15,270 
12,890 
7,060 
5,750 
7,926 


20,400 


6,990 
8,040 
7,400 
6,890 
6,725 
10,675 
66,700 
10,350 
7,340 
7;075 
6,890 
6,350 

66,700 


12,960 

18,700 

16,500 

20,550 

23,200 

73,400 

26,000 

9,325 

8,080 

7,925 

5,380 

7,800 


73,400 


10,500 
18,200 

8,040 
10,450 
12,300 
19,200 
24,100 
26,200 
36,900 
41,100 
11,250 

9,950 


41,100 


7,400 
12,100 
33,000 
10,600 
10,400 
33,000 
27,600 


4,960 
6,090 
6,986 
6,275 
6,900 
6,200 
9,100 
6,350 
5,825 
5,440 
4,390 
4,490 


4,390 


4,850 
5,990 
6,700 
6,600 
6,600 
6,300 
8,460 
6,500 
6,600 
4,890 
4,890 
4,690 


4,690 


4,810 
7,050 
7,750 
7,050 
7,100 
8,870 
9,760 
6,060 
5,4«0 
4,810 
4,040 
3,940 


3,940 


4,760 
6,850 
4,190 
7,000 
7,150 
7,000 
12,960 
9,200 
8,660 
8,500 
8,550 
6,100 


4,190 


4,850 
6,050 
7,500 
6,800 
7,350 
8,450 
10,400 


8,77S 
6,788 
7,81» 
7,061 
6,781 
12,341 
11,007 
8,604 
8,038 
6,141 
5,153 
5,740 


7,660 


6,864 

6,907 
6,067 
6,267 
5,847 
7,669 
18,943  . 
8,222 
6,225 
6,337 
6,082 
6,496 


7,630 


7,401 

10,668 

10,481 

8,943 

10,082 

18,918 

16,372 

7,379 

8,726 

6,439 

4,948 

6,280 


9,470 


6,717 
7,638 
6,108 
7,426 
8,819 
12,344 
18,048 
12,353 
14,186 
14,293 
10,190 
7,166 


10,430 


6,071 
8,368 
11,916 
8,190 
8,607 
17,463 
14,993 
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SURFACE  WATEBS  OP   MASSACHUSETTS. 


Monthly  diteharge  of  Merrimack  River  at  Lowell,  Mass.,  for  the  years  ending  Sept.  SO, 
1848-J861;  1866-1915— Continued. 


Month. 


1S97-9*— contd. 

Hay 

Juno 

July 

August 

September 


The  year.. 

1898-99. 

October 

November 

December 

January 

February 

March 

April 

Mny 

lunf 

July 

Au^ist 

September 


The  year. 


October. 
November. 
December. . 

January 

February.. 

March 

April 

May 

June 

July 

August 

September. 


1S99-1900. 


The  year. 


1900-1901. 

October 

Novemljer 

December 

January 

February 

March 

April 

Miy 

Jane 

July 

Angitst 

September 


The  year.. 

1901-2. 

October 

November 

December 

January 

Febnuvy 

Mardi 

April 

May 

Jvme 

July 

August 

September 


Discharge  in  second-feet 
for  10  hours. 


Maxi- 
mum. 


15.700 
10,900 
7,100 
7,600 
6,750 


33,600 


12,350 

in, 000 

15,200 

13,050 

9,500 

19,500 

38,800 

25,100 

7,300 

7,050 

6,900 

6,450 


Mini- 
mum. 


8,050 

0,750 
4,550 
4,400 
3,700 


3,700 


4,600 
5,200 
6,4.iO 
8,500 
7,100 
9,050 
14,950 
7,300 
5,900 
5,800 
5,150 
4,400 


38,800  I    4,400 


6,000 

7,150 

7,300 

9,150 

48,000 

31,600 

36,100 

19,500 

9,200 

6,100 

6,200 

4,950 


48,000 


4,350 
5,100 
5,200 
4,250 
6,700 
10,050 
12,000 
8,200 
4,700 
4,300 
3,950 
3,050 


3,050 


The  year. 


6,750 
15,700 
17,200 

7,200 

6,300 
25,600 
60,400 
2>t,700 
18,600 

6,750 
12,o:o 

6,700 


4,400 
4,550 
5,000 
6,450 
4,700 
4,700 
11,800 
9.3.i0 
5,700 
3,400 
5.6:0 
4,650 


66,400       3,400 


13,4.50 

7,000 

37,700 

22,700 

11,9.'0 

55,600 

36,400 

24,800 

8.700 

7,650 

9,550 

8,200 


4,850 
5,300 
6,.'iOO 
6,650 
6.300 
13,900 
10,000 
7,100 
6,850 
5,700 
6,350 
6,100 


55,600       4,850 


Mean. 


11,172 
8,315 
5,438 
5,437 
4,946 


9,230 


7,085 
8,960 
8.415 
10,379 
8,213 
13,306 
28,696 
12.229 
6,523 
6,629 
5,817 
5,348 


9,970 


4,896 
5,950 
6,962 
5,9-2 
16, 743 
15,804 
19,440 
11,465 
6.575 
4,856 
4,  .5 16 
4,137 


5,341 

7,576 
8,542 
6,111 
5,137 
10,6,:0 
20,076 
15,502 
9,235 
5,667 
6,972 
5,796 


9.390 


6,702 
6, 207 
11,531 
10,802 
7,600 
24,681 
16,644 
11,144 
7,432 
6,834 
6,0fi0 
6,470 


10.200 


Month. 


1902-3. 

October 

Novemljer 

December 

January 

February 

March 

April 

May 

June 

July 

.\ugust 

September 

The  year.. 

1903-4. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

JtUy 

-\UglLSt 

September 

The  year.. 

1904-5. 

October 

November 

December 

January 

Febniary 

March . .' 

April 

May 

Jime 

July 

August 

September 

The  year.. 

1905-6. 

October 

Novemlier 

December 

January 

February 

March 

.\pril 

May 

June 

July 

.\ugu.st 

September 

The  year.. 

1906-7. 

October 

November 

December 

January 

February 

March 

April 

May 


Discharge  in  seoond-feet 

for  10  hours. 

Maxi- 

Mini- 

Mean. 

mum. 

mum. 

25,800 

7,200 

9,670 

12,700 

7,000 

S.lfiO 

21,000 

6,550 

9,621 

11,600 

7,5.50 

8,991 

14,  l.iO 

8,  .500 

10,211 

42,400 

14,700 

26, 092 

24,300 

7,1:0 

15,144 

7,300 

3.050 

5,238 

34,800 

4,900 

12,119 

9,  .MO 

5,900 

7.296 

7,2;o 

5.400 

6,300 

6,550 

4,800 

5,4«l 

42,400 

3,050 

10,400 

8,250 

4,800 

6,402 

7,3:0 

1.600 

6,071 

9.7:0 

b,V« 

8,371 

6,700 

5,250 

5,7;u 

6,900 

5,350 

5.7S1 

31,700 

6,200 

ll,R<->3 

44,000 

12,100 

19,  4')2 

3), 000 

9,050 

16,0>iO 

9,0.'.0 

5,200 

«,P44 

6,900 

4,100 

5,472 

7,800 

4,600 

5,481 

9,200 

4,350 

5,502 

44,600 

1,600 

8,430 

7,900 

5,300 

6,3«7 

6,400 

4,900 

5,042 

5,900 

3,700 

4,508 

8,2^0 

4,900 

6,337 

6.100 

4,650 

5,043 

40,600 

4,550 

12,0:2 

40,500 

8,250 

15,0S3 

8,3:0 

5,450 

7,148 

9,0:0 

5,050 

6,400 

7,100 

4,600 

5,470 

7,  ISO 

4.600 

5,517 

20,500 

6,  .MO 

9,768 

40,600 

3,700 

7,440 

6,700 

5,550 

6,148 

7,400 

5,500 

«,3)M 

15,300 

6,500 

7,890 

24,700 

6,9.i0 

9,107 

10,4:0 

6,300 

7,413 

17,600 

6,000 

9.039 

3i,4fl0 

9,400 

16,321 

31.400 

6,900 

11,027 

20,700 

7,400 

11,519 

10,4:0 

6,300 

7,  .'.32 

lO.SOO 

5,050 

6,244 

6,100 

4,2v0 

4,729 

38,400 

4,2.50 

8,610 

6,7.50 

4,300 

5,180 

7,g:o 

4,550 

6, 338 

7,1:0 

4,800 

S.SfiO 

9,7:0 

6,5:0 

7,841 

7,100 

6,400 

6.248 

17,900 

5,250 

8,  .575 

25,400 

8,250 

13,006 

17,200 

7,250 

9,971 
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■ver   at   L,au<eU,  if(U*.,/or  the  year$  ending 'Sept.  SO, 
1:  /««6-J9/5— Continued. 


Boond-teet 
tirs. 


Mean. 


7,  MO 
a,a04 
4,011 
5,900 


7,380 


kSO 

sso 

rso 

MO 
MO 
750 
550 
600 
800  I 
,400  I 
,800 
,430 


«,OSD 

14,348 

10.402 

10,494 

9,734 

13,882 

14,186 

13,698 

7,934 

5,947 

6,326 

4,711 


,430       10,100 


1.376 
1,080 
4,500 
4,100 

6,355 
7,425 
12,360 
7,760 
6.700 
4,360 
3,900 
2,WS 


4,026 
4,456 

4,!t76 

6,333 

8,890 

10,921 

19,245 

10,924 

7,472 

5.172 

4,602 

4,123 


2,806        7,680 


3,«20 
3,466 
4,080 
3,304 
6,420 
10,426 
6,»«0 
7,260 
6,401 
4,160 
2,805 
-,2M 


2,806 


2,771 
3,070 
3,<8« 
4,340 
4,400 
4,«W 

'9,200 
3,9tO 
4,  MO 

1  2,230 


4,708 
4,408 
5,409 
7,036 
7,013 
10,846 
12,464 
8,096 
7,411 
6,486 
4,889 
4,601 


7,400 


3,778 
4,760 
3,432 
6,830 
6,103 
8.194 
13,727 
8,S87 
0,112 
3.682 


Honth. 


mo-U— oontd. 

August 

S«pt«mbar 


Tbeynf... 

1911-13. 

October 

NoT«mb«r 

Daoemlxr 

January 

Febnuirv 

March 

April 

Mav 

June 

July 

Auxvut 

S«pt«mb«r 


Tbeywr... 

1912-13. 

Oetobar 

November 

December. 

January 

February 

Maroh 

is?!:::::::::::: 

Juno 

July 

AuKust 

September 


The  year... 

1913-14. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Auput 

September 

The  year... 

U14-I5. 

October 

November 

December. 

January 

February 

March 

Aoril 

May 

June 

July 

Auxust 

September 


Dbcfaance  In  Mcaod-twt 
(or  10  houn. 


Maxi- 
mum. 


5,240 
6,300 


21,705 


Theyear 37,060 


11,260 
9,550 
16,280 
8.375 
8,626 
24,680 
29,910 
13.980 
16,030 
6,132 
7,600 
7,380 


29,910 


13,410 
13,660 

9.260 
12,480 

9,075 
39,643 
23,350 
15,780 
11,490 

5,240 
.4,340 

8,125 


39,542 


10,150 

13,860 

9,860 

9,125 

9,900 

30,630 

29.230 

25,485 

8,300 

7,428 

6,988 

6,060 


30,630 


3,762 
6,060 
6,262 
14,520 
37,060 
17,680 
21,320 
11,300 
6,420 
32.610 
23,805 
7,260 


Hbil- 
mum. 


2,944 
4,340 


3.230 


5,562 
7,380 
7,525 
6,420 
4,000 
6,420 
U,240 
»,S00 
4.968 
4,300 
4,700 
4,800 


4,300 


4,730 
7,260 
6,900 
8,325 
6,372 
7,825 
9,300 
6,612 
5,240 
3,743 
3,936 
3.196 


2,926 


4,000 
6,948 
7,500 
5,470 
6,262 
9,775 
16,000 
8,160 
5,539 
4.905 
4,540 
3,629 


3,629 


3,466 
3,466 
3,835 
3,667 
6,493 
6,852 
7,092 
6,892 
4,300 
5,194 
6,972 
•,356 


2,635 


Mean. 


3,880 
5,111 


6,030 


7,426 
8,183 
8.780 
7,423 
6.639 
13,067 
18,817 
11,343 
8.552 
6,188 
5,903 
6,111 


8,000 


6,419 
8,663 
8,133 
9,739 
7,780 
U,36t 
13,090 
9,056 
7,316 
4,665 
3,704 
4,413 


8,170 


6,784 
8,353 
8,198 
7,015 
7.820 
15,160 
31,311 
13,885 
6,799 
5,675 
6,056 
4,699 


9,220 


3,621 
4,200 
4,803 
7,561 

10,196 
8,990 
9.806 
7,601 
5,140 
9,474 

11,422 
6,248 


7,430 


'if! 
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234  8UBPACE   WATEBS   OF   MASSACHUSETTS. 

HEBBIXACS  BIVEB  AT  X.AWBENOE,  MASS. 

Location. — ^At  the  dam  of  the  Essex  Co.  in  Lawrence. 

Dbainaor  abba:  SqnanmllBi 

Total  of  Merrimack  River  basin  above  Lawrence '4,66! 

Net  drainage  area,  excluding  the  diverted  basins  of  Nashua  and  Sudbury 
rivers  and  Lakp  Cochituate '4, 462 

Records  available.— January  1, 1880,  to  September  30,  1915. 

Computations  of  discharge. — Accurate  record  is  kept  of  the  flow  over  the  dam  an^ 
through  the  various  wheels  and  gates.  This  flow  includes  the  water  wasted  intc 
the  Merrimack  from  the  Nashua,  Sudbury,  and  Cochituate  drainage  basins.  Esti- 
mates of  the  quantity  wasted  from  these  basins  are  furnished  by  the  MettopoUtai 
Water  and  Sewerage  Board  of  Boston  and  subtracted  from  the  weekly  and  monthly 
quantities  measured  at  Lawrence  to  obtain  the  net  flow  from  the  net  drainage  aret 
of  4,452  square  miles. 

Extremes  of  discharge. — Maximum  discharge  for  24  hours  recorded  1880-1915: 
82,150  second-feet,  March  3, 1896.  A  view  of  a  flood  stage  at  the  Lawrence  dan 
in  August,  1914,  is  given  in  Plate  X,  A  (p.  180). 

Diversion's. — ^Practically  the  entire  flow  of  South  Branch  of  Nashua  River,  Sudbiirji 
River,  and  Lake  Cochituate  is  diverted  for  use  by  the  metropolitan  water  district 
of  Boston. 

Rbouiation. — Flow  regulated  to  some  extent  by  storage  in  Lake  Winnepeeaukee. 
Low-water  flow  a&ected  by  operation  of  various  power  plants  above  Lawrence. 

Stobaoe. — There  are  several  reservoirs  in  the  basin.  It  is  estimated  that  the  watei 
sur&ce  is  about  3.5  per  cent  of  the  entire  drainage  area. 

AccuRACT. — Records  are  obtained  with  great  care  and  are  considered  good.  Those 
for  the  later  years  are  probably  more  accurate  than  those  for  the  earlier  years. 

Cooperation. — Entire  record  has  been  revised  and  furnished  by  R.  A.  Hale,  principal 
assistant  engineer  of  the  Essex  Co.  The  figures  puUished  herewith  supersede  all 
that  have  been  presented  in  previous  publications.  The  record  was  changed  tc 
the  climatic-year  form  by  engineers  of  the  Geological  Survey. 

>  See  footnote  to  tables  ol  weekly  discharge. 
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terrimaek  River  at  Laarenet,  Man.,  far  At  year*  ending 
Sept.  SO,  18S0-1916. 


Jan.        Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

5,240    20,600 

17,84ol    6,080 

8,280 

3,100 

2,690 

1,430 

2,690 

5,330    a),(VOO 

19,830     6,360 

14,000 

4,020 

3,570 

3,210 

2,610 

5,470     15,310 

18,230j    6,940 

10,920 

4,460 

2,610 

2,760 

2,450 

4,490 

11,560 

15,3501    8,920 

8,800 

4,210 

1,360 

3,860 

2,450 

5,370 

9,  BIO 

15,500,  19,300 

8,040 

3,800 

2,890 

2,840 

S6 

5,350 

9,240 

18,4.'»  27,690 

8,460 

2,710 

4,650 

2,720 

2,630 

5,500 

9,110 

19,460   27,620 

8,  IX 

3,88d 

3,5.50 

3,21)0 

2,580 

5,700 

7,810 

19,110  18,830 

7,560 

3,550 

3,070 

1,990 

2,610 

5,370 

8,750 

15.460  15,000 

8,310 

3,590 

i,7m\ 

3,380 

2,4» 

5,030 

7,500 

12,220  12,220 

6,300 

3,780 

2,740 

2,860 

2,480 

4,520 

6,480^  10,83o!  10,280 

5,090 

3,810 

1,000 

2,860 

2,450 

5,200 

5,710     9,4lO     9,300 

5,530 

3,690 

2,960 

2,770 

56 

9      5,200 

6,250,    8,230,     8,300 

5,360 

2,530 

3,870 

2,740 

2,400 

n      5,S20 

12,540     7,760     7,600 

4,900 

4,170 

2,840 

2,740 

2,430 

U     5,490 

18,400     8,300     7,470 

4,560 

3,700 

2,690 

460 

3,360 

«     6,140 

2\,6Sa     7,500     7,110 

4.240 

3,400 

2,720 

2,830 

2,300 

M      4,980    19,300|    7,580     7,490 

4,8(10 

3,2» 

2,740 

2, 090 

2,390 

)0     4,250    15,940,     7,370^ 

10,980 

3,900 

3,100 

1,080 

2,740 

2,34« 

10      5,180    10,400     6,700 

12,870 

4,  ino 

2,770 

3,100 

2,700 

3,130 

JO     4,SaO    19,BS0|    7,010 

10,960 

3,830 
4,260 

1,560 

2,860 

2,490 

3,000 

50      5,250    17,910     7,380 

10,460 

3,270 

3,130 

2,490 

2,600 

IX)      5,680    13,6.-«     7,920 

10,620 

4,170 

3,000 

3,020 

560 

2.440 

>40      5,680    12,680.     7,950 

10,090 

3,990 

2,940 

4,040 

3,130 

2,500 

>S0     7,100,     S.a-W     8,200 

9,050 

4,S» 

2,740 

4,400 

2,700 

2,450 

ISO     8,670,     9,050     8,100 

8,280 

3,700 

2,700 

3,430 

2,610 

2,370 

740     9,0a0!     8,750     6,700 

7,800 

3,570 

2,600 

4,070 

2,740 

370 

TOO      8,000;     8,570     6,040 

7,200 

3,380 

220 

3,380 

2,610 

2,500 

700   11,170     9,110 

6,370 

7,040| 
7,310 

3,220 

3,330 

3,290 

2,590 

2,610 

K(«1   20,940     9,950 

6,500 

3,100 

2,940 

2,880 

1,080 

2,300 

430   2.5,a'i0 

6,030 

7,180 

1,860 

2,690 

2,860 

3,090 

2,270 

O'JO   21,830 

5,920 

3,520 

2,750 

2,690 

M.     Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

,848     3,034 

3,746 

6,836 

9,532 

17,318 

6,645 

5,452 

4,622 

2,133 

1,777        273 

a,58t 

10,794 

9,839 

14,806 

6,067 

4,826 

3,720 

2,259 

J,  768     a.  174 

3,4SS   12,797 

10,4.59 

12,762 

5,461 

3,754 

3,814 

2,662 

3,458     3,415 

3,606|   19,860 

10,457 

12,308 

5,577 

3,564 

4,350 

1.147 

1,307 

3,396 

3,191    20,040 

9,387 

10,858 

5,345 

3,887 

3,847 

3,080 

3,4tl 

3,303 

717'  15,930 

8,816 

9,918 

5,711 

3,553 

2,732 

3,050 

3,275 

3,151 

3,789  22,640     7,698 

10,091 

5,063 

3,275 

2,429 

2,825 

8,189 

1,870 

3,695   19,110     8,363 

10,583 

4,893 

3,012 

3,411 

2,679 

3,168 

38t 

3,578   16,000'     8,193 

10, 778 

4,751 

2,587 

3,212 

2,829 

3,068 

2,S7t 

3,671.  20,350|     9,503 

10,609 

4,949 

1,507 

3,419 

2,791 

3,583    3,90! 
1,140    3,4& 

3,390 

25,5«)i  12,219 

11,099 

6,304 

3,273 

3,357 

783 

3,040 

29,420   18,052 

14,727 

8,130 

3,101 

3,142 

2,987 

3,313 

3,601 

6,754 

28,500    19,275 

17,456 

8,351 

2,695 

3,497 

2,960 

3,173 

3,61 

)  10,307 

25,  .500    18,505 

15,324 

6,979 

2,570 

1,386 

2,804 

3,036 

3,451 

i  10,378 

21,840   18,728 

12,069 

6,418 

2,348 

2,626 

3,042 

3,105 

1,35. 

>    9,535 

19,750   19,796 

11,330 

6,107 

2,639 

2,762 

2,903 

3,103 

3,02 

J    8,645    19,020   19,176 

19,923 

5,381 

822 

2,451 

3,050 

2,838 

3,9« 

7    7,539    17,918 

19.400 

28,258 

4,897 

2,303 

2,370 

854 

1,131 

3,71 

5    6,65!    16,  .545 

20,181 

26,301 

4,066 

2,684 

2,329 

2,921 

8,38g 

3.70 

3    6,757 

15,843 

19,934 

25,355 

4,683 

2,415 

2,353 

2,648 

3,(m    3,70 

4    6,109 

16,676 

19,497 

23,812 

4,069 

2,552 

910 

2,399 

3,«M    3,48 

7    6,410 

17,791 

19,705 

20,074 

3,969 

2,4W. 

2,359 

2,246 

3,63^   1,11 

3    6,355 

18,053 

20,930 

17,851 

4,039 

2,ia8 

2,830 

2,307 

3,64( 

3,11 

9    6,330 

Hi,  713 

20,455 

15,404 

3,726 

739 

2,494 

2,791 

9   1,0» 

3,»I 

6    4,976 

14,743 

21,499 

13,207 

3,333 

2,903 

2,359 

833 

\  1,TO 

3,74 

9    4,413 

r:  '.'.:'  ■<■-;  .'-■ 

!'    ■>- 

2,4,5,5 

2,707 

3   3,11 

1    3,4« 

«    3,756 

ii;72ft 

22,894 

91405 

3;  823 

8;369 

2,941 

8,348 

i   3,«8 

a    3,71 

0    S,»l 

8,682 

20,792 

7,823 

3,845 

8,267 

983 

3,164 

e    3,73 

7    3,4! 

« 

9,544 

19,623 

7,062 

4,089 

8,545 

3,435 

2,661 

17    3,40 

i    1,3! 

B 

9,322 

19,275 

7,183 

4,871 

6,649 

2,886 

3,637 

.1   3,17 

a  8,9 

18l 

9,638 

ssee 

4.307 

2,347 

( 

I 
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SURFACE   WATERS   OF    MASSACHUSETTS. 


Daily  dixharge,  in  »eeond-/eet,  of  Menimaek  River  at  Lawrence,  Matt.,  for  they  tart  endint 
Sept.  SO,  /S«0-W/*-€ontmued. 


Day. 


Oct. 


Nov. 


Doc. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


1881-82. 

1 

2 

3 

4 

5 

• 

7 

8 

» 

10 

11 

12 

13 

14 

IS 

1< 

17 

18 

19 

20 

21 

23 

23 

24 

25 

28 

27 

23 

38 

30. 

31 

1882-83. 

1 

2 

3 

4 

8 

6 

7 

8 

• 

10 

11 

12 

13 

14 

15 

1« 

17 

18 

19 

20 

21 

22 

23 

24 

35 

2» 

37 

28 

29 

30 

31 


3,530 
519 
3,800 
2,706 
2,449 

2,448 
2,431 

2.877 

878 

2,848 

2,552 
2,373 
2,3.5 
2,312 
2.466 

725 
2,363 
2,709 
3,536 
3,375 

4,148 
3,287 
1,948 
3,344 
3,801 

2,400 
2,480 
2,966 
3,546 
1,259 
3,075 


3,092 
3,952 
3,206 
3,074 
3,175 

3,134 
3,326 
1,084 
3,253 
3,112 

3,532 
3,443 
3,588 
3,918 
1,240 

4,101 
3,819 
3,823 
3,789 
3,873 

3,623 
3,907 
3,900 
3,700 
3,409 

3,220 
3,929 
2,770 
1,351 
3,548 
3,217 


4,357 

4,508 
4,383 
4,173 
4,933 

8,306 
5,574 
4,791 
6,219 
7,164 

7,471 
6,224 
4,806 

5,795 
8,047 

5,800 
6,076 
4,638 
4,752 
6,440 

8,518 
7,362 
6,320 
4,331 
4,875 

4,108 
3,318 
4,477 
3,827 
3,638 


2,482 
3,512 
2,858 
3,183 
796 

3,913 
2,832 
2,423 
2,339 
2,411 

2,612 
696 
2,332 
2,598 
2,508 

2,519 
2,668 
3,245 
1,055 
3,129 

3,005 
2,456 
2,423 
2,443 

2,532 

923 
2,226 
2,385 
2,484 


4,083 
6,2.')7 
9,300 
7,843 
7,046 

6,007 
5,824 
6,029 
6,363 
5,897 

3,820 
4,052 
3,641 

3,  OSS 
6,020 

5,461 

4,722 

3,910 

4, 

4,768 

4, 

4,609 

4,  7.« 
9,105 

16,865 

11.080 
9,440 
14,240 
24,280 
23,600 
29,295 


2,480 
2,28' 
782 
2,584 
2,566 

2,454 
2,182 
2,2; 
2,326 
852 

2,606 
2,739 
2,602 
2,498 
2,519 

2,236 
769 
2,741 
2,707 
2,51' 

2,136 
2,235 
1,99' 
704 
1,385 

2,754 
2,779 
2,548 
2,544 
2,275 
912 


21,734 
15, — 
9,282 
6,309 
7,282 

7,617 
7,565 
7,010 
7,613 
8,364 

8,641 
8,219 
7,766 
7,(196 
6,152 

6,769 
6,064 
5,508 
5,102 
5,145 

4,865 
4,486 
4,814 
4,508 
4,199 

4,271 
5,120 
7,204 
8,4S9 
9.121 
8,305 


2,6S1 
2,002 
2,440 
2,332 
2,125 

2,018 
465 
2,452 
2,303 
2,301 

2,178 

2,  an 

1,785 

145 

2,321 

2, 173| 

2,002: 

1,995 
1,937 
1,904 

460 
2,615 
2, 578 
2,408 
2,278 

2,313 
2,078 
561 
2, 657 
•i,iTZ 
2,233 


7,521 
6,791 
6,454 
6,036 
5,204 

5,457 
4,851 
4,993 
6,000 
5,"'" 

5,409 
4,918 
5,647 
6.348 
8,560 

13,800 
15,900 
19,200 
18,277 
18,342 

16,080 
13,463 
11,801 
10, 971 
10,309 

9,513 
9,668 
9,086 


2,364 
2,554 
2,311 
756 
2,641 

2,624 
2,566 
2,6l0 
2,537' 
2,292{ 


2.766 

2,747, 
2, 5971 
2,353 

2,502 
2,122 
2,142 
4,70' 
4,579 

4,418 
4,342 
4,063 
3,797 
2,965 

4,276 
4,017 


8,380 
13,180 
24,975 
35,030 
33,070 


12, 707 
10,914 
11,065 
11,747 
12,312 


28,680  13,657 

26,280,  14,329 

23,680  13,348 

19,152  12,200 

18,172  13,531 


20,186 
19,932 
18, 570 
16,326 
14,606 

12, 710 
12,058 
11,415 
10,46: 
11,123 

11,2!)9 
11,627 
11,315 
10, 576 
9,812 

8,512 

8,324 
9,619 
14,  .534 
1.5,64 
14,604 


3,85' 
3, 728 
3,668 
3,040 
4,350 

3,996 
3,575 
3,36" 
3,260 
3,064 

1, 

3,499 
3, 272 
2,-  ■ 
2,760 

3,051 

3,  OSS 
2,31" 
4,054 
4,684 

4,385 
4,178 
4,000 
3, 613 
4,950 

5,300 
5,530 
6,140 
7,130 
7,250 
6,980 


8,208 
7,656 
7,  .375 
7,127 
6,662 

6,155 
6,013 
6,063 
5,493 
6,522 


12,930  7,667 

11,776  7,764 

10,465  7,697 

9, 6131  8,033 

8,892.  10,128 

7,764    12,198 
8,397    12,926 
10,8-!6 
9,417 
8,488 


8,269 
8,!vS9 
9,765 


11,860 
12.529 
10,717 
9,688 
8,348 

7,494 
6,909 
7.049 
7,493 
7,1 


6,350 
6,780 
6,490 
6,740 
5,880 


8,977 
11,. W4 
12,  T93 
14, 167 
19, 157 

16,333 
14,098 
12,424 
15. 132 
24,069 
21, 448 


8,066 

7,4' 

7,105 

7,182 

7,738 


8,320 
8,820 


8,490 

li.oso: 

13,0()0l  12,280 
12,300  10,200 
13,060  10,000 


16,  .300 
19,9(X) 
21.900 
30,000 
30,600 

28,111 

25,603 
25,394 
23,260 
20,818 

21,041 

20,057 
17,044 
14,293 
12,681 

11,509 
10, 579 
9.667 
8;  7.52 
8,480 


8,460 
7,700 
8,070 
7,740 
6,510 


7,400 
6,890 
6.  KiO 
4,S70 

6,080 
6,530 
8,820 
15,230 
16, 121 

13,453 
10, 315 
9,173 
8,095 
7,404 
8,838 


16,138 

14,420 

16,1 

12,848 

14,733 

19,408 
16.446 
13,3.55 
11,370 
9,844 

8,644 
8,449 

7,384 
6,368 
5,991 

5,718 
5,326 
4,S68 
5,811 
7,573 

10,606 
9,692 
7,456 
5,S.S7 
4,438 

5,016 
4,009 
4,295 
4,236 
3, — 


6,443 
6,071 
5,248 
5,443 
4,306 

4,496 
4,692 
4,762 
4,945 
3,997 

4,802 
4,310 
5,,S27 
6,121 
5,171 

4,500 
3,401 
4,220 
3,4.53 
3,291 

6,289 
14,522 
8,779 
5,014 
4,83''^ 

3,463 
3,723 
3,684 
3,460 
3,045 


3,593 
3,129 
4,270 
3,724 
4,726 

4,177 
4,046 
3,890 
3,087 
3,833 

3,478 
3,123 
3,362 
3,301 
3,484 

3,  .302 
3,S83 
3,360 
2,943 
2,946 

2,950 
3,193 
1,249 
2,8;tl 
3,042 

2,455 
2,410 
2,170 
2,247 
749 
2,462 

2,167 
3,384 
3,066 
1,194 
3,442 

3,252 

3,493 

2,706 

3,53 

3,232 

2,806 
2,810 
2,778 
2,222 
2,60' 

4,259 
4,928 
6,303 
4,946 
4,424 

3,748 
2,589 
3,619 
3, 078 
2,677 

2,547 

2,484 

5S6 
2,832 
2,818 


t),  .t»» 
5.29« 
4,237 

1,271 

I,99« 
1,908 
1,801 

1,817 

l,M,t 
1.2H 

1,775 

1,683 
1,693 
1.529 
1.497 
4» 

34 
1,500 
1,553 
1,5.5« 
1,619 

1.564 

301 

S5.» 

1,574 

1,383 

1,609 
1,497 
1,195 

47« 
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iferrimaei  River  at  Lawrence,  MaM$.,for  the  year*  eniSng 
SO,  ISSO-lSlS—CaatiawA. 


Jan. 

Feb. 

Uar. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Sept. 

4,118 

4,348 

8,280 

28,940 

16.400 

7,620 

3.222 

i,in 

3,470 

4,182 

4,441 

8,240 

25,0301  14;3W 

7,000 

2,539 

3^gn 

2,940 

4,163 

4,036 

8,370 

21,8001  13,630 

5,530 

2,344 

»3 

2  799 

3,976 

4,844 

7,380 

22,360 

12,800 

8,770 

1,230 

2,811 

2,657 

3,999 

4,533 

7.167 

23,860 

13,080 

5,490 

1,63- 

2,793 

2,226 

3,O10 

4,199 

6,669 

20,910 

12,120 

5,170 

2,154 

2,237 

2,229 

4,068 

6,481 

6,512 

20,350 

13,250 

4,480 

3,318 

2,257 

638 

3,438 

0,830 

6,382 

20,2:iO 

11,460 

4,060 

3,014 

2,340 

2,350 

4,173 

7,49S 

6,804 

21,000 

10,780 

4,890 

2,542 

2,174 

2,  .348 

6,943 

7,157 

6,408 

22,420 

10,020 

3,710 

2;  467 

780 

2,204 

>      7,7S9 

7,171 

6,086 

24,660 

10,360 

4,213 

2,309 

3,023 

1,926 

r      8,308 

6,449 

6,228 

26,120 

11,820 

4,776 

2,142 

2,688 

3,l:!j 

5    7,aoe 

6,  166 

7,953 

26,150 

10,920 

4,921 

553 

2,617 

1,546 

2      6,853 

6,789 

11,121 

2li,270 

10,000 

4,313 

2,837 

2,299 

140 

0      6,891 

8,834 

13,286 

25,250 

10,550 

3,527 

2,474 

2,389 

2,367 

M      S,291     10,150 

13,240 

28,730 

12,480 

4,349 

2,272 

2,009 

2,344 

8      4, 824      9,  S2)S 

12, 751 

35,640 

10,920 

3,527 

2,280 

514 

3,328 

17      4,383    11,5TS» 

11,659 

39,100 

11,590 

3,406 

2,398 

3.465 

3,302 

79      3,995    H.tU! 

10,883 

41,100 

10,850 

3,516 

1,830 

2,624 

2,043 

a     3,135    16,597 

10,986 

38,050 

9,130 

3,350 

554 

2,445 

1,180 

IBM     4,375    16,815 

11,845 

35,580 

10,050 

2,698 

2,725 

2,415 

38 

A\      4,164    17,U.i 

12,200 

32,490 

17,180 

2,315 

2,756 

2,390 

2,169 

!07      3,4S1    lrt,9S3 

14,210 

29,340 

10. 1« 

3,530 

2,403 

1,661 

2,274 

748     3,727    14.915 

19,210 

25,000 
22,510 

12,880 

3.235 

2,402 

957 

2.252 

14«     4,267^  15,663 
730     4,339!  13,515 

24,720 

13,630 

2,772 

2,407 

3,186 

2,099 

29,100 

22,180 

12.590 

2,939 

2,485 

2,805 

2,027 

180     3,968   11,678 

36,190 

30.880 

11,570 

3,239 

1,1-36 

2,459 

1,394 

218      4,876    10,779 

42,200 

21,930 

9,590 

3,581 

3,2:b 

2,203 

268 

281     4,303     9,60C 

46,600 

21,190 

9,930 

1,307 

2,932 

2,206 

2,488 

370     4,111 

41,000 

18,900 

11,850 

3,598 

2,227 

2,106 

2,304 

340     4, 171 

35,300 

8,800 

2,381 

380 

,660     3,61C 

3,081 

2,875 

3,960 

19,610 

4,730 

4,010 

1,970 

3,370 

,1401    6,520i    3,954 

4,281 

6,440 

17,340 

6,190 

4,225 

630 

4,000 

,100    7,960     3,756 

4,292 

14, .340 

14,390 

5,280 

3,669 

3,980 

4.090 

!,6aO     5,280     3,445 

4,527 

18,980 

13,920 

6,330 

2,5,54 

4,200 

3,670 

2,230    3,640|    3,384 

4,689 

23,420 

11,500 

6,190 

2,864 

6,380 

3,360 

2,01o|    2,«lol    3,424 

4,803 

24,240 

10,500 

6,270 

3,409 

15,930 

1,990 

1,405!    4,91 

D!    3,321 

4,754 

22,420 

9,320 

11,130 

3,399 

9,500 

3,660 

5,150     7,80 

01    3,802 

4,134 

21,250 

8,440 

10,820 

4,385 

6,160 

3,020 

9,380     7,09 

0'    3,611 

4,936 

22,420 

8,490 

8,000 

3,928 

4,200 

2.940 

7,100    5,91 

0     4,0(9 

4,441 

22,450 

10,580 

6,600 

4,807 

4,750 

3,040 

5,300    9,14 
i.m    4,08 
3,940^    6,79 

0     5,690 

4,152 

20,980 

11,200 

5,640 

3,874 

3,460 

3,070 

0    6,290 

4.0S6 

17,440 

9,930 

4,700 

3,229 

3,320 

6,390 

0     6.900 

4,022 

17,380 

8,400 

4,160 

3,817 

3,480 

3.860 

2,720  11,08 

0     7,060 

3,697 

15,890 

7.020 

3,220 

3,097 

3,690 

4,160 

4,230 

8,60 

0    5,877 

2,744 

15,280 

7,790 

3,770 

2,881 

20,330 

3,210 

3,540 

5,1- 

0    6,006 

4, 085 

17,690 

7,870 

3,300 

2,661 

16,100 

2,950 

3,850 

3,« 

K)    5,464 

3,743 

17,380 

7,810 

2,530 

2,526 

8,230 

2.680 

4,460 

3,1 

10    6,376 

3,592 

16,040 

7,880 

2,710 

2,  ,519 

6,6«fl 

2,550 

4,040 

4,0 

0    5,03S 

3,618 

14,670 

7,390 

2,690 

1,576 

4,330 

2,400 

5,020 

3,4 

-0    4,694 

3,314 

16,400 

7,370 

2,490 

3,098 

3,580 

1,076 

1,850 

3,3( 

n    4,334 

2,884 

17,510 

7,210 

1,180 

2,742 

3,480 

2,240 

5,370 

3,7 

»    3,585 

2,330 

19,700 

6,670 

2,950 

2,301 

3,510 

2,788 

5,570 

^.Tl 

80    4,250 

2,960 

22.570 

6,700 

2,670 

2,130 

2.460 

2,150 

6,6.S0 

3,8 

90    3,907 

2,580 

24,700 

6,540 

2,180 

2,179 

6.000 

2,158 

5,59C 

3,4 

40    3,715 

1,830 

24,270 

6,520 

2,195 

1,920 

4,350 

2,134 

)    8,04( 

3,7 

60    3,604 

1,940 

21,650 

6,470 

2,114 

480 

4,330 

2,560 

)    6,96( 

5,0 

30    3,771 

1,550 

19,150 

5,440 

1,872 

2,020 

4,200 

580 

1)|  6,oa( 

i   6,7 

59    3,573 

2,100 

16.500 

4,930 

987 

2,070 

3,800 

2,804 

A   6,530    R,« 

lOl 

3,450 

15,900 

4,210 

3.269 

3,110 

3,260 

2,704 

ffl    6,480|    6,2 

W] 

3,900 

19,680 

3,320 

3,579 

3,170 

1,660 

3,333 

J    5,™ 

»    6,3 

5* 

3.530 

3,220l 

2,100 

3,900 

h 


> 


Digitized  by  VjOOQI^^BII       II 


238 


ST7BFACE  WATEBS  OF   MASSACHUSETTS. 


Daily  diidiarge,  in  teeond-feet,  of  Merrimaek  River  at  Lawrence,  Man.,  for  the  year*  «n<Kn 
Sept.  SO,  1880-1915— Contin\i«d. 


Day. 


1885-86. 

1 

2 

3 

* 

5 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1886-87. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2X 

23 

24 

25 

28 

27 

28 

29 

30 

31 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

2,304 

5,843 

5,210 

5,780 

11,054 

23,040 

24,020 

8,080 

4,120 

2,795 

777 

2,142 

6,492 

5,27C 

14,200 

9,978 

23,000 

39.07C 

7,820 

3,980 

2,390 

2,787 

2,866 

9,123 

4,71C 

14,  two 

8.910 

20,910 

40,700 

7,40C 

3,84C 

2,7,53 

2,620 

494 

16,897 

4,,54C 

16,000 

7,9.54 

19, 1« 

34,810 

6,790 

3,770 

1,153 

2.307 

2,608 

13,692 

4,360 

14,710 

7,066 

17,  (MO 

27,100 

6,250 

3,620 

806 

2,291 

2,808 

9,926 

3,4.50 

32,980 

6,736 

14,170 

22,570 

6,070 

2,910 

2,979 

2,323 

2,767 

8,1M 

4,65C 

38,400 

5,89.1 

10,680 

27,600 

6, 150 

4,180 

2,  ,586 

1,868 

3,  sot 

7,092 

4,21C 

27,080 

6,542 

11,210 

31,090 

5,810 

3,340 

2,315 

27S 

3,162 

11,219 

3,23C 

14,940 

6, 1.5.1 

9,410 

27,880 

6,520 

3,OS0 

2,240 

2,76S 

3,624 

23,920 

4,350 

9,960 

6,128 

8,620 

24,260 

10,160 

2,930 

2,009 

2,  ,522 

772 

24,720 

8,620 

15,180 

6,105 

7,660 

23,100 

9,910 

2,800 

495 

2,387 

2,4S3 

n,om 

14, 170 

16, 40O 

7,192 

7,330 

23,  ,500 

8,000 

3,278 

2,159 

2,334 

2,S18 

13,, 500 

11,200 

16,100 

22, 1.50 

6,680 

22,270 

8,460 

1,372 

1,897 

1,984 

2,92.i 

lo,.™ 

10,92C 

16,120 

39,200 

6,9.50 

21,080 

7,830 

3,472 

2,118 

1,.558 

2,895 

8,740 

13,350 

14,210 

46,100 

7,210 

22,370 

7.090 

3,366 

2,366 

235 

3,178 

7,8.30 

13,830 

13,570 

43,300 

7,020 

25,120 

7,010 

3,396 

2,340 

2,253 

4,266 

6,690 

10,900 

11,400 

36,900 

6,940 

25,.5O0 

8,260 

4,223 

1,879 

2,400 

1,031 

5,  WO 

8,760 

12,520 

34,260 

7,770 

2),  190 

10,440 

4,  .375 

2,201 

2,340 

3,3.S6 

6,530 

7,930 

11, .300 

28,610 

8,800 

23,190 

8,7.50 

4,597 

3,585 

2,327 

3,270 

6,420 

7,320 

11,010 

26,480 

9,680 

23,680 

7,380 

2,240 

3,016 

2,318 

2.665 

6,S80 

6,420 

9,980 

24,350 

10,680 

23,640 

6,150 

3,603 

2,730 

3,(K7 

2,962 

5,660 

6,660 

6,  .596 

2:!,  190 

13,280 

21,960 

5,400 

3,3.32 

2,744 

523 

7,28.^ 

6,660 

6,590 

6,679 

18,180 

13,610 

20,100 

4,830 

2,727 

2,609 

2,552 

8,940 

4,920 

6,380 

6,045 

16,000 

12, 160 

18,200 

5,370 

2,663 

3,193 

2,573 

5,746 

5,440 

6,730 

6,433 

14,930 

10,890 

14,600 

4,560 

2,782 

7S6 

2,356 

5,277 

4,  ,500 

8,300 

6,308 

13,660 

9,740 

14,180 

4.320 

3,343 

2,267 

2,143 

4,119 

6,660 

6,900 

7,106 

11,370 

10,030 

11.3S0 

4,480 

1,271 

2,439 

2,208 

3,903 

6,000 

6,000 

7,106 

15,360 

10,540 

9,900 

5,620 

3,590 

2.289 

1,3% 

3,770 

5,020 

5.460 

7,210 

13,810 

8,790 

6,570 

3,088 

2,113 

132 

4,037 

5,750 

6,060 

8,893 

15,290 

8,380 

6,240 

2.637 

2,100 

1,995 

4,413 

4,870 

10,071 

19,640 

5,140 

3,182 

2,075 

3,662 

5,779 

6,360 

6, 1.50 

32,100 

8,180 

11,430 

33.900 

10.180 

5,650 

9,490 

6,031 

7,267 

7,140 

5,270 

28,800 

7,340 

10, 7,50 

3O,.5O0 

10,360 

4,280 

8,070 

1,233 

5,732 

8,840 

7,180 

23,200 

6,910 

8,200 

25,500 

11,680 

3,210 

7,620 

2,721 

4,703 

6,300 

7,020 

19,400 

7,000 

10, 1?0 

23., 500 

12,300 

3,220 

7,340 

2,618 

3,985 

4,110 

5,730 

18,100 

6,230 

12,440 

22,200 

13,180 

4,600 

6,250 

2.310 

4,87a 

6,780 

5,380 

13,870 

4,970 

15,210 

23,600 

12,300 

3,880 

4,810 

2,315 

2,095 

4,770 

5, 160 

13,820 

6,240 

15,470 

20,7JC 

10,080 

3,920 

4,990 

2,298 

4,701 

5,730 

4,570 

12,200 

5,395 

15, 150 

17,40C 

8,770 

5,000 

6,940 

2,411 

7,0(8 

4,410 

3,600 

11,530 

5,790 

14,5m 

17,700 

7,4,50 

3,930 

6,3'C 

417 

6,097 

4.900 

4,620 

10,700 

5,790 

15,000 

18,200 

6,510 

3,495 

5,270 

2,277 

4,974 

4,740 

4,5,50 

9,870 

6,510 

24,700 

17,400 

5,540 

4,640 

4,690 

2,401 

4,409 

4,110 

4.33C 

11,390 

6,780 

3ii,  000 

15,470 

4,830 

4,310 

4,580 

2,246 

4, '230 

5,160 

4,340 

10.320 

6,300 

10,700 

12,91C 

5,480 

4,620 

4,520 

2,  .307 

3,762 

4,6,30 

4,49C 

12,220 

7,460 

37,.5n0 

10,89C 

4,160 

4,950 

4,330 

2,242 

4,294 

4,740 

4,400 

8,840 

7,690 

31,100 

8,630 

4,110 

4,160 

4,600 

1,711 

3,787 

4,710 

3,600 

8,400 

8,020 

27,200 

9,110 

3,880 

3,080 

3,720 

365 

3,839 

5,620 

5,06C 

8,9()0 

7,480 

25,950 

8,02C 

3,780 

2.260 

3,560 

2,021 

4,217 

4,270 

4,38C 

9,280 

7,  .590 

24,400 

8,51C 

3,010 

3,800 

3,360 

2,126 

8.772 

3,780 

4,34C 

11,220 

7,  .530 

22,300 

8,09C 

1,2^5 

3,440 

9,660 

2,291 

21,930 

5,530 

4,310 

12,530 

8,300 

20,400 

7,610 

4,000 

3,060 

12,550 

2,2ft5 

14.140 

5,510 

4,340 

14,4,50 

10,530 

19,  .5.50 

6,565 

3,  .530 

3,295 

9,460 

2,122 

10,460 

5,350 

4,31)0 

12,780 

11,690 

19,9.50 

5,61C 

3,000 

3,440 

8,900 

1,695 

7,  ,580 

5,100 

3, 3.50 

11,090 

12, 150 

21,300 

6,46C 

3,350 

2,530 

ll,a50 

53 

7,310 

4,730 

4,900 

9,660 

10,630 

22,200 

4,4flC 

5,760 

4,930 

13,320 

2,109 

7,880 

4,420 

8,480 

10,250 

10,630 

25,800 

4,870 

25,550 

21,200 

19,250 

2,315 

12,500 

9,100 

13,690 

9,7,50 

10,390 

28,800 

4,720 

22,000 

23,000 

22,200 

2,014 

11  ,500 

11.400 

16,400 

7,350 

8, 810 

27,400 

9,14t 

14,460 

21,000 

18,660 

2,064 

9,010 

10,690 

15,590 

9,710 

10,580 

26,000 

10,  IOC 

10,750 

15,200 

12,750 

2,200 

7,720 

8,760 

15,800 

13, 170 

24,, 300 

11,0IC 

8,040 

11,870 

10,840 

1,677 

6,340 

7,2>iO 

23,500 

12,980 

31,400 

12,9-lC 

6,530 

11,150 

,  8,580 

3,284 

8,090 

33,60* 



12,030 

12,360 

9,780 

7,660 
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errimaet  River  at  Lawrenee,  ltau.,for  the  yeartenXng 
,  1880-1915—Coatin\ied. 


Jl. 

F*b. 

liar. 

Apr. 

Ifay. 

JmiB. 

July. 

Aog. 

Sept 

,339 

4,040 

15,500 

37,100 

38,80) 

13,000 

8,100 

2,770 

1,810 

,88a 

S,8M 

13,400 

37,400 

37,00) 

11,810 

4,420 

2,690 

560 

,943 

4,000 

12,300 

28,200 

31,400 

10,300 

8,000 

2,650 

2,600 

,081 

3,740 

3,140 

25,60) 

25,400 

9,660 

1,830 

1,730 

3.280 

,14fl 

3,730 

6,420 

34,100 

22,400 

8,020 

3,820 

140 

2,970 

),«8g 

4,470 

4,610 

36,300 

19,000 

7,460 

3,440 

2,59(J 

2,8K) 

3,S8fl 

4,410 

4,300 

33,200 

19,400 

6,935 

3,330 

2,790 

2.710 

7,84S 

4,480 

4,070 

33,200 

19,900 

5,570 

430 

2,770 

1,850 

7,77B 

4.62S 

3,830 

30.650 

30,400 

6,540 

3,2» 

2,770 

440 

B,827 

4,340 

3,610 

36,400 

31,600 

5,260 

3,080 

2,690 

3,480 

e,33« 

3,055 

1,780 

24,400 

34,500 

6,140 

2,700 

1,80) 

4,020 

6,821 

2,880 

3.600 

34,000 

25,800 

4,660 

2,700 

350 

3,750 

6,77g 

4,340 

6,560 

24,260 

31,000 

4,620 

2.640 

3,230 

3,510 

S,481 

4,070 

4,050 

21,000 

37,400 

4,410 

1,700 

3,500 

3,400 

S,433 

4,180 

3,000 

23,000 

33,800 

4,385 

730 

3,550 

2,320 

«,178 

3,980 

3,030 

31,250 

28,800 

8,900 

i,*vi 

4,010 

910 

&,735 

4,070 

3,350 

21,300 

24,400 

3,610 

8,130 

3,610 

3,320 

6,&&3 

3,HM 

1,860 

21,850 

21,00) 

4,860 

2,720 

2,740 

3,460 

5,473 

2,750 

8,510 

23,400 

18,550 

3,490 

2,760 

1,440 

4,240 

5,ai3 

4,170 

3.060 

22,800 

15,080 

3,680 

2,780 

3,290 

10,250 

s,a7s 

11,000 

1,530 

34,600 

14,930 

8,720 

1,790 

3,300 

8,900 

6,237 

14,700 

13,800 

23,390 

13,670 

8,680 

460 

3,070 

15,170 

6,300 

19,500 

».100 

22.690 

13,840 

2,880 

2,900 

3,0<0 

21.400 

6  4« 

22,300 

25,600 

23,000 

13,100 

3,130 

3,060 

8,070 

18,500 

4,401 

23,500 

23,600 

23,000 

11,830 

4,040 

2,700 

3,650 

13,370 

4,467 

19,600 

20.200 

30,650 

11,455 

3,520 

2,770 

1,180 

11,430 

4,S« 

21,300 

18,200 

20,300 

9,680 

7,270 

3,710 

3,240 

15,540 

4,253 

18,900 

18,800 

21,200 

10,270 

6,720 

1,720 

3,140 

21,450 

3,562 

18,400 

X.SOO 

23,800 

10,180 

6,20) 

320 

3,730 

15,870 

5,113 

23,200 

33,600 

13,510 

sjsso 

2,610 

3,699 

11,310 

4,283 

27,400 

U,470 

2,700 

2,740 

11,830 

8,100 

4,300 

9,910 

13,460 

4,240 

3,940 

9,900 

1,140 

11,330 

7^250 

3,730 

9,880 

11,480 

4,300 

2,940 

10,260 

2,860 

10,600 

6,840 

3,540 

10,620 

8,780 

6,740 

3,820 

11,420 

3,070 

1,840 

8,580 

4,840 

10,180 

8,280 

11,580 

1,240 

9,430 

2,510 

>,040 

6,360 

5,460 

12,220 

6,850 

9,160 

3,80) 

8,580 

2,540 

8,360 

6,780 

11,150 

i3,ira 

7,8X 

7,780 

3,m 

8.50) 

2,500 

11,630 

6,380 

»,000 

11,300 

6,430 

7,100 

3,500 

7.770 

1,610 

14,310 

7  390 

22,400 

11,980 

6,140 

6,840 

4,000 

6,810 

380 

l«,OO0 

6,140 

19,800 

11,220 

5,990 

5,600 

3,330 

5,530 

3,070 

18,000 

&,930 

14,320 

11,150 

5,700 

7,030 

2,80) 

4,410 

2,710 

33,000 

7,360 

13,000 

11,430 

4,810 

7,030 

2,800 

3,940 

3,630 

31,000 

6,930 

11,230 

11,30) 

4,560 

9.40) 

2,810 

6,110 

2,60) 

u.oeo 

4,700 

10,030 

11,480 

6,570 

8,430 

1,910 

4,230 

2,560 

13,S8C 

6,930 

10,130 

11,030 

4,500 

7,120 

1,450 

4,070 

1.640 

11,74C 

6,1» 

10,740 

11,320 

4,540 

6,330 

3,450 

4,360 

1,400 

10,J1C 

5,120 

10,540 

9,800 

5,000 

4,620 

3,300 

4,840 

3,240 

9,87t 

4,880 

8;780 

9,400 

4,710 

5,380 

2,670 

4,540 

3,000 

19,  IM 

6,680 

10,080 

9,240 

3,830 

4,810 

2,760 

4,300 

2,730 

30,4a 

6,830 

10,060 

9,70) 

3,300 

4,640 

2,810 

4,870 

4,300 

U.M 

7,610 

11,860 

11,320 

4,340 

4,560 

2,280 

4,100 

6,900 

11,301 

7,030 

12,030 

11,700 

4,300 

4,140 

2,70) 

3,760 

9,230 

8,74( 

6.580 

12,180 

13,130 

7,820 

2,980 

11,090 

3,740 

6,870 

9,74( 

6,100 

11,600 

11,680 

12,700 

2,400 

7,130 

3,690 

6,270 

«S2( 

4,800 

10,700 

8,580 

10,700 

3,780 

9,280 

2,600 

6,770 

«,9U 

5,480 

12,500 

8,030 

7,870 

3,440 

4,540 

2,210 

4,680 

10,0« 

9,100 

13,220 

6,840 

5,700 

3,740 

3,800 

3,690 

4,150 

8,6a 

4,440 

12,200 

8,060 

6,510 

3,040 

2,980 

3,340 

3,920 

>,3a 

4,280 

11,130 

12,960 

6,20) 

3,10) 

2,460 

2,710 

2,980 

8,7a 



10,420 

17,350 

6,160 

2,150 

4,620 

2,640 

3,290 

8,8a 



10,520 

17,390 

6,740 

3,240 

4,330 

2,  .550 

4,390 

8;4« 



8  7iS 

S,20Q| 

4,750 

1,620 
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SUHFACE   WATERS   OF   MASSACHUSETTS. 


Daily  dueharge,  in  second-feet,  of  Merrimack  River  at  Lav)renee,Mau.,/orthe  yenriendM 
Sept.  30, 1880-1915— Continued. 


Day. 


188»-e0. 


3,310 
3,*S0 
6,080 
6,730 
4,830 

3,700 
8,210 
8,7TO 
13,700 
10,480 

8,070 
6,290 
ft,  710 
7,250 
6,850 

«,490 
8,530 
6,020 
4,000 
8;480 

4,030 
3,S80 
3,  MO 
8,000 
3,570 

2,730 
2,200 
4,450 
8,180 
8,820 
8,370 


1890-01. 

1 8,000 

2 4,900 

3 4,850 

4 4,480 

8 4,700 


7.. 
8.. 
9.. 
10.. 

11.. 
12., 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
18.. 
20.. 

21.. 
23.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29. 
30.. 
31.. 


Oct. 


6.. 
7.. 
8.. 
9.. 
10.. 

11. 
12.. 
13.. 
14.. 
15.. 

16.. 
17., 
18. 
19. 
20.. 

21.. 
23. 
23., 
24., 
25., 

26., 
27., 
28., 
29., 
30., 
31. 


6,780 
8,840 
8,700 
6,480 
7,840 

7,390 
6,340 
6,340 
8,180 
8,170 

8,480 
7,170 
15,900 
21,800 
25,600 

31,460 
29,000 
24,000 
19,300 
18,400 

19,800 
19,300 
17,000 
13,700 
13,100 
14,480l 


Nov. 


7,200 
6,870 
6,020 

8,ieo 

17,700 


Dec. 


20,090 
15,440 
l.l,  100 
11,380 
9,420 


Jan. 


12,720  7,730 
10,400  8,H30 
8,230!  ",^ 
6,7ri0|  9,590 
5,790   17,450 

6,7301  23,000 
5,  .530  20,on0 
"   —    19,500 
15,520 
11,500 


6,421) 
5,400 
6,090 


5,800  10,440 

4,830  9,C80 

6,590  10,130 

4,330  11, .160 

8,270  1.1,500 

8,560  18,950 
11,010  13,1001 
12,290'  14,  (HO 
11,721)1  13,030! 
10,910   10,560, 

9,07o'  13,44o' 
8,070  13,840, 
S,XO'  12,050 
22,400  9,150' 
23,800  9,990 
8,960 


14,3fl0; 
13,380 
11,580 
10,730 
10,210 

9,290 
8,850 
8,400 
7,740 
8,080 

7,200 
7,640 
7,r<X) 
7,100 
6,840 

0,290 
7,150 
8,100 
13,700 
19,260 

12,430 
10,560 
9,020 
8,380 
7,100 


6,820 
4,850 
4,310 

4,3sn 

4,470 

4,700 
4,400 
6,240 
5,120 
6,010 

4,870 
4,820 
6,060 
4,180 
6,190 

4,880 
4,700 
6,120 
6,950 
9,340 

7,000 
7,920 
6,150 
6,660 
3,660 


7,140  6,960  31, 
6,040  13,500  24 
7.2'.I0  11,350  20 ; 
5,.>i0,  13,010  r 
4,130  12,160l  U 
I  10,8201  13, 


Feb. 


Mar. 


4,090  21 

4,070  20; 

4,300  1 

3,750  is; 

4,320:  12, 

6,090  11 
7,370  8 

6,4iio'  s; 

11,220  10 
1.3,210  - 


10,650 

8,000 
7,230 
0,570 
6,650 

8,500 

8,900 
8,170 
fi,  .WO 
5,900 

4,650 
5,030 
3,900 
6,K10 
6,5<i0; 


8,480;  20, 
16,7CO  20, 
21,300  2o; 

19; 

15, 
15, 


12,000 
13,720 
13,800 
14, 040 
15,160 

12,890 
11,800 
10,130 
11,370 
9,730 

10,890 
10,8,50 
9,950 
9,600 
7,870 

8,260 
9,270 
11,980 
14,600 
020  15,520 


13,820 
13,  .520 
13,540 
11,C«0 
12,890 


700  20,600 
200  2S,  100 
TOO  29,800 
100.... 
070.... 
000'.... 


Apr.     Hay. 


I 

14,200,  11,980 

13,5001  11,930 

11,0.30;  12,9.30 

12,,S20I  10,900 

19,000  11,680 


23,200 
22,750 
22,100 
22,200 
22,400 

22,900 
22,400 
19,400 
20,050 
21,900 

24,3.50 
22,400 
19,100 
17,100 
13,470 

13,440 
12,720 
12,340 
12,290 
13,150 


17,900 
22,000 
24,. 500 
20,250 
15,280 

12,500 
15,070 
14,480 
12,480 
11,920 

15,280 
14,800 
14,190 
11,880 
10,430 

11,680 
17,300 
13,400 
10,950 
9,580 


Iniw. 


400   14,160  8,740! 

300   11,800  7,980 

700    13,100  15,  .590 

500   13,340  22,100 

K40   13,000  18,000 

370 19,000 


800  24,200  10,600 

900'  21,7001  9,640 

000  22,900  9,210 

22,  .300  9,970 

21,500  9,760! 


200  21,000! 
080!  19,600; 
300;  18,500 
750i  17,100l 
900   15,780j 

300  17,00o| 
900  17,900; 
m)  28,100 
800'  31,700 
500   29,900 


620  27,  .500 

1.00  24,200 

2IX)'  20,t!00 

lOOi  20,200 

200i  20,900 

OOO;  15,470 

200;  13,770 

000  12,380 

100!  11,700 

700!  11,480 


6,990 
6,160 
6,320 
6,410 
6,510 

5,170 
5,190 
4,(.,50 
4,  .540 
4,  ,570 
4,8901 


July. 


12,880 
10,980 
9,100 
8,420 
7,850 

9,130 
12,960 
13,900 
12,000 

9,020 

8,380 
7,620; 
7,270 
9,940 
11,410 

10,200 
9,010 
8,160; 

7,i™! 

6,190, 

5,660 
4,590 
9,500 
4,340, 
4,000, 

4,400 
4,510 
4.150 
2,.'«0 
4,100 


9,430; 
8,500; 
7,810 
7,1.50 


7,020, 
6,680; 
7,600 
7,150 
6,480 

800'  30,300  6,360 

1(»  29,fO0  7,400 

IW  2(i,C00,  11,270 

000  24,900  9,640 

100|  26,800  7,950 


6,620' 
4,980, 
6,220 
6,680 
6,440, 

7,60o' 
6,310 
6,810 
4,520 
4,040 

4,040! 
3,820 
3,  ,570 
2,430 
3,630 

3,270 
2,540 
2,870 
3,100 
4,340^ 

3,820 
4,650 
4,440 
6,800 
6,380 

6,280 
4,6.S0 
3,190 
4,400 
3,700 


Aug. 


3,480 
2,520 
2,&')0 
900 
5,000 

6,470 
6,340 
3,770 
3,460 
3,400 

3,120 
2,940 
620 
3,300 
3,100 

2,340 
2,300 
2,440 
2,  ,320 
620 

2,200 
2,640 
2,310 
2,360 
2,460; 

2,3401 
4,760 
6,560 
4,830 
4,100 
3,270 


3,070 
2,590 
2,810 
1.7501 
2,090 

3,610 
3,230 
3,310; 
3,390 
3,510| 

3,610! 
2,360; 
3,670 
3.170 
2,280 

2,310 
2,340 
3,050, 

eool 

3,360j 

4,040 
3,84« 
3,350 
3,070 
2,790 

730 
3,600 
3,130 
2,840 
2,840 
2,000 


3,2S0 
3,0S»| 

2,911^ 
2,980^ 

2,300 
2,240: 
2,170 
2,120 
795 

l,80o' 
2,280 
1,920 
1,920 
1,940 

1,8S0 
.590 
2,110 
2, .3.10    73','J 


2,310 

19,3 

2,440 

14,7 

2,650 

10,7 

2,910 

8,7 

9.50 

".< 

0,220, 

6,1 

8,060 

S,f 

6,4S0 

5.' 

5,700 

6, 

12,700 

fl,l 

8,9<0 

6,' 

0,840 

2,400 
9.50 
3,310 
3,240 
2,450 

2,240 
2,170 
2,170 
770 
2,070 

2,740 
2,140 
2,100 
2,145 
2,000 

640 
2,220 
2,800 
2,530 
2,180 

2,180 
2,000 
870 
4,220 
3,280 

3,150 
2,880 
2,800 
2,640 
3,710 
6,120. 
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of  MerimadRirier  at Lawrenee,  Mau., forth* gear* en^ng 
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SUBFACE  WATERS  OF   MASSACHUSETTS. 


Daily  discharge,  in  leeond-feet,  of  Merrimack  River  at  Lawrence,  Mau.,for  the  yeart  ent 
Sept.  SO,  /«S0-i9/5— Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


Juiw. 


July. 


Aug. 


1. 
i.. 
3. 
4.. 
5., 

6., 
7.. 
«.. 
9. 
10., 

11., 
M. 
13. 
14. 
15., 

18., 
17.. 
18., 
IB.. 
20. 

21.. 
22.. 
23.. 
24.. 
2S.. 

2S.. 
27.. 
2S.. 
2B.. 
30.. 
81.. 


1S93-M. 


1. 
2. 
8. 
4.. 

«., 

«.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
IS.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 


24.. 
25., 

26.. 
27.. 
28.. 
29., 
30.. 
81.. 


1894-95. 


1,188 
3,030 
2,633 
2,282 
3,241 

2,197 
1,486 
286 
2,513 
2,582 

2,330 
2,324 
2,241 
1> 

853 

4,881 
4,611 
3,852 
3,245 
2,918 

1,736 
1,072 
3,541 
3,128 
3,560 

11,180 
7,900 
5,400 
5,690 

11,380 
8,320 


2, 

2,126 

2,144 

2,161 

2,009 

1,409 
209 
2,055 
2,206 
2,275 

2,433 
2,047 
1,863 
2,180 
3,561 

3,133 
3,589 
2,964 
2,591 
1,888 

1,126 
3,390 
2,789 
2,239 
2,014 

2,272 
1,647 
553 
3,144 
2,595 
2,401 


6,290 
6,180 
4,530 
3,350 
2,900 

4,810 
4,060 
3,140 
3,500 
3,490 

2,540 
1,690 
3,720 
3,490 
2,880 

2,880 
2,805 
1,970 
1,430 
3,460 

3,240 
2,700' 
2,780l 
3,6.S0 
3,280 

2,900 
3,960 
3,060 
2,850 
4,420 


2,515 
2,647| 
2,429 
3,»t5 

5,818| 

5,935 
5,196 
4,864 
4,170 
3,481 

2,961 
4,209 
3,852 

2, 8561 
3,447 

3,438 
2,625 
2,704 
4,326 
4,043 

3,638 
3,536 
3,550 
2,701 
2,528 

4,277 
3,664 
3,078 
1,479 
3,455 


7,010 
5,3.S0 
4,540 
5,180 
4,490 

4,280 
4,900 
6,355 
4,410 
4,060 

5,900 
4,460 
4,280 
5,990 
5,000 

3,970 
3,580 
6,600 
5,680 
5,860 

6,290 
4,960 
3,815 
3,240 
3,370 

6,140 
7,665 
8,445 
7,910 
6,420 
6,0*5 


1,990 
1,296 
3,492 
2,991 
2,818 

2,727 
2,570 
1,801 
1.140 
3,490 

2,811 
2,625^ 
2,639 
3,096 
4,290 

4,777 
5,198 
4,7461 
4,633 
4,264' 

3,956^ 
2,731 
2, 491 1 
3,911 
1,648 

3,695 
3,244 
2,747, 
1,957 
961 
3,287 


4,490 
3,6.S0 
2,8S0 
2,760 
2,650 

2,630 
3,0001 
4,220 
3,410 
3,200 

3,220 
2,700 
4,800 

i,ooo: 

3,910 

3,160 
2,775 
2,990 
2,950 
2,880 

1,500 
2,790, 
2,800 
2,110 
2,310 

2,750 
3,000 
2,000' 
3,300' 
2,.S30 
5,000 


2,534 

2,667 
2,630 
2,425 
1,826 

710 
3,233 
2,526 
2,470 
2,544 

2,905 

1,849 
1,884 
3,951 
3,951 

3,681 
3,631 
3,488 
2,371 
3,590 

3,968 
3,203 
3,048 
3,424 
3,303 

2,263 
2,119 
4,078 
3,147 
3,167 
3,022 


2,850 
2,950 
2,490 
1,000 
3,900 

2,700 
2,730 
1,820 
2,000 
2,010 

1,200 
3,040 
4,640 
3,780 
2,500 

4,520 
4,090 
2,380 
4,940 
4,490 

7,320 
7,320 
7,020 
9,600 
6,390 

8,520 
8,120 
8,350 


6,220 

5,020: 

4,700 
8,100 
6,680 

8,080 
13,950 
22,400 
27,900 
26,130 


7,000 

9,aso 

9,100 
9,080 
8,650 

9,I0O 
8,880 
6,720 
9,120 
8,220 


21,350  8,650 
20,430  9,600 
20,000  10,500' 
19,650,  10,5.80 
19,080     9,000 

16,580  11,900 
14,580l  11,380 
11,9001  11,800 
13,550     9,450 

14.500  10,400 

18,32o'  10,580 
17,600  13,320 
15,700'  20,880 

16.0501  19,700 
13,400    17,620 

14,30o'  16,200 
13,300!  14,320| 
11,900;  12,100' 
10,200     9,000< 

9,900'  10,620 

9,170 


2,787 
1,904 
1,579 
3,432 
2,985 

2,815 
2,619 
2,302 
1,743! 

884j 

3,205! 
2,577 
2,546 
2,413 
2,391 

1,639 
877, 
3,199, 
2,621 
2,542 

2,808 
2,354 
1,727 
932' 
3,067 

2,533 
2,183 
2,465 


2,481 
1,609 
1,685 
3,381 
3,377 

3,560 
3,247 
3,193 
2,909 
3,327 


8,180 

8,820 
8,740 
6,920 
8,190 

7,740 
7,140 
9,320 
10,080 
25,400 


9,4«0 
8,000 
S,0S0 
8,580 
7,920 

5,500 
7,620 
7,400 
7,680 
6,900. 

6,320' 
5,400 
2,880 
4,870' 
3,530 

3,26o! 
3,580, 
3,480 
2,540 
2,905 

6,350 
6,200: 
6,200 
5,680 
6, 6501 

10,260i 
10,0301 
10,300l 
9,200 
10,980 
19,130. 


15,lS0l 
12,900, 
10,020; 
14,220 
14,400 

11,950 
10,200 
9,130 
8,000 
5,050 

5,790 
4,335 
4,240 
4,035 
3,880 

2,790 
2,500 
3,900 
3,260 
2,885 

2,900, 

4,350 
3,165 
2,700! 
4,175: 

3,500! 
2,880 
2,920 
3,455 
2,310 


4,785  39,200l 
5,030  33,600l 
4,618   24,100 


5,683 

7, 

9,053 
8,124 
7,962 
6,903 
6,439 

8,380 
6,380 
6,120 
5,850 


8,540 
10,480 
9,960 
9,230 
8,100 
6,770 


19,600 
40,300 

65, 300' 
54,702 
34,512 
25,905, 
22,190 

19,804' 
17,865| 
16,459! 
15,2731 
13, 774 

12,388 
12,155 
11,0011 
10,657| 
10,114 


9,950 

9,814 
9,155 
8,198 
7,829 

8,305 
8,557 
8,596 
7,994 
6,632 

5,736 
5,083 
5,"  - 
7,189 
7,875 

6,726 
6,052 
5,378 

4,: 

6,477 

4,135 
4,300 
4,320 
4,098 
3,244 

2,649 
4,326 
4,002 
5,523 
6,180 
8,004 


4,701| 
3,462 
4, 5721 
4,021 
3,308 

3,812 
4,040 
3,685 
3,371 
4,292^ 

3,546' 
3,046! 
2,992 
2,682 
1,889 

1,988 
3,699 
2,928' 
2,519 
2,213 

2,471 
1,801 
S6» 
3,280 
2,623 

2,592 
2,816 
2.911 
2,708 
2,636 


2,183 
3,393 
2,698 
762 
3,628 

3,273 
2,018! 
1,509 
3,712 
3,0311 

2,491 
2,340 
2,367! 
l,562i 
1,088 

3,162 
2,807 
2,622 
2,207 
2,205 

1,480 
223 
3,213 
2,371 
2,562 

2,325 
2,263 
1,445 
436 
2,573 
2,667 


4,274 
3,2r 
3,316 
1,592 
4,045 

1,883 
1,577 
3,8~ 
2,590 
2,785, 

3,325 
3,515 

2,028 
1,801 
4,018 

3,002 
2,841 
2,611 
2,602 
1,817 


2,199 
2,007 
2,068 
1,459 
2S5 

2.524 
2,417 
2,225 
2,031 
1,933 

1,285 
200 
2,130 
2,182 
2,038 

1,979 
1,958 
1,388 
257 
1,829 

2,074 
2,078 
1,806 
1,694 
1,229 

193 

l,6s: 

1,790 
1,793 
1,878 
1,947 


2,816 

2,627 
1,781 
1,096 
3,409 

2,757 
2,529 
2,247 
2,273 
1,734 

409 
3,050 
2,609 
2,419 
2,305 

2,175 
1,456 
540 
3,283 
3,132 


681  2,861 

3,435  2,668 

2,722!  2,88S 

2, 4971  1,683 

2,150  307 


2,139 
1,508, 

257 
2,850! 
2,507 
2,628 


3,087 

2,419 

2,183 

2,110 

1,' 

1,413 
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>/Mernmaek  River  at  Lenorenee,  MaMi.,foT  the  fean  ending 
<t.  SO,  ISSO-ms—CoatiuMvd. 


Jan. 

tth. 

liar. 

Apr. 

Ifay. 

Imw. 

Inly. 

An,. 

Sept. 

J  17,90 

D    2,810 

13,830 

23,500 

8,040 

6,730 

3.389 

I 

1,464,    3,277 

J"'fi 

g    2,1(0 

65,400 

34,300 

7,060 

4,870 

3,132 

OlO    3,000 

>^M,« 

g    4,420 

83,150 

34,150 

6,830 

6,010 

1,97V 

2,796i    1.860 

H'S 

g    3,B0 

45,300 

31,250 

6,750 

4,580 

305 

2,579^    1,681 

T.oa 

g    3,040 

36,400 

15,540    5,400 

3,840 

358 

3,38i    1,319 
3,323        aSO 

{,M 
7'S 

3,730 

20,I0O|  U,060{    6,900 
19,900  14,20a    6,600 

2,865 

3,044 

U,f» 

1,816 

3,540 

3.451     3,3(8 

<|aa 

»,m 

16,820^  U,620!    6.030 

3,«a 

3,443 

1,617 

5,004 

37,000 

17,600  12,860    5,060 

3,430 

3,396 

1,641 

6,919 

S,«8I 

23,300 

13,910  13,030    4,700 

3,160 

3,462 

3,309 
3,043 

4,900 

5,M 

17,300 

13,460  13,700    5,420 

6,350 

1,741 

3,841 

6,«( 

13,670 

ll,830i  13,600 

4,430 

6,250 

763 

a.369| 

2,754 

7,H( 

13,330 

10,610  17,100 

4,740 

4,390 

3,928 

3,509 

2,640 

6,  ax 

10,400 

10,4001  21,000 

4,560 

3,360 

3,386 

3,535 

4,333 

s,ao( 

9,400 

9,000  27,400 

4,250 

4,650 

3,308 

1,651 

3,076 

4,3a 

7,865 

10,030  36,400 

3,310 

3,900 

2,217 

438 

3,444 

4,»a( 

8,420 

8,100  38,100 

2,895 

3,750 

2,098 

3,954 

3,334 

4,101 

7,  too 

9,720  30,  lOOl 

4,560 

3,600 

1,426 

3,388 

2,976 

3,331 

7,140 

9,640  27,900    2,9701 

3,690 

203 

2,178 

2.078 

S,«0 

7,300 

14,460  35,100    3,880 

2,610 

2,166 

1,990 

2,486 

4,480 

7,180 

34,W  23,000    3,410 

1,830 

2,057 

1,990 

4,886 

3,830 

6,260 

27,000i  30,900    3,530 

3,700 

2,077 

1.232 

4,666 

4,080 

4,  goo 

25,100'  18,300    2,680 

3,410 

2,451 

183 

4,577 

3,840 

6,030 

21,350i  14,970     1,930 

2,450 

3,757 

2,846 

3,661 

4,  MO 

6,460 

17,7S0|  U,S00| 

3,850 

2,410 

8,063 

2,375 

3,208 

3,350 

6,780 

16,040[  10,230 

2,850 

2,430 

1,378 

3,185 

2,000 

4,870 

6,140 

17,400  10,600 

3,600 

1,860 

3,278 

3,139 

2,014 

4,400 

6,665 

20,100    9,920    3,200| 

1,080 

2,581 

2,107 

4,117 

4,410 

5,360 

18,500    9,680^    3,480 

2,950 

2,375 

1,502 

2,996 

3,530 

19,900.    9,120,    3,320 

2,635 

2,237 

275 

2,706 

3,540 

»,lflO !    4,380 

1             1 

2,212 

2,854 

2,807 

3,776 

3,963  14,238!    9,967 

9,153 

6,642 

9,320 

3,074 

1,943 

2,931 

8,636 

14,816,  10,049 

8,090 

7,087 

8,574 

3,467 

2,180 

2,775 

3,669 

15,348|  10,906 

7,394 

6,497 

7,539 

3,840 

4,00> 

2,740 

4,780 

15,908,  11,538 

7,673 

5,470 

6,576 

2,438 

4,000 

2,730 

5,943 

16,067|  13,514 

9,028 

6,010 

6,353 

2,647 

4,816 

1,902 

6,944 

18,116:  11,949 

10,617 

6,464 

6,877 

2,804 

6,707 

2,390 

8,042 

21,048  10,727 

10,469 

4,805 

6,374 

4,460 

7,32S 

5,779 

10,500 

22,974     9,443 

9,068 

4,725 

5,027 

2,864 

fi,2SS 

7,946 

9,385 

22,811     7,829 

8,397 

4,969 

5,164 

2,685 

4,033 

9,427 

9,125 

24,513     7,6U 

15,264 

3,803 

4,551 

2,780 

5,005 

9,004 

10,100 

34,483    6,582 

40,872 

3,393 

4,575 

3,078 

3,980 

7,689 

12,300 

21.510     7,714 

35,923 

4,841 

5,043 

1,434 

3,313 

6,214 

13,680 

17,953!    8,840 

26,829 

3,370 

5,006 

3,738 

3,364 

4,821 

13,350 

16,235 

14,051 

21,473 

16,921 

4,380 

2,934 

3,089 

6,439 

11,343 

16,873 

24,681 

19,643 

32,498 

3,729 

2,644 

3,096 

4,759 

10,365 

18,789 

19,305 

17,539 

41,499 

4,963 

2,884 

1,834 

4,539 

8,904 

23,407   14,171 

14,996 

26,568 

4,073 

2,658 

4,030 

4  343 

8,472 

23,271    11,448 

12,675 

16,903 

4,159 

1,930 

3,331 

4,302 

8,092 

20,829     9,481 

11,418 

13,672 

4,721 

1,044 

3,104 

8,306 

9,316 

18,710    8,301 

9,217 

11,173 

4,522 

3,717 

2,965 

3,467 

11,156 

17,085     7,607 

10,348 

9,853 

2,860 

J'S? 

9,025 

4,847 

13,373 

14,606     6,657 

10,297 

9,137 
8,650 

3,169 

2,804 

2,367 

4,306 

13,627 

13,078 

5,752 

9,375 

5,118 

2,768 

Z,323 

3,812 

18,735 

12,203 

6,313 

7,931 

9,096 

3,520 

2,446 

1,049 

4,341 

18,717 

13,761 

5,678 

7,117 

10,341 

4,480 

1,886 

t.WI 

4,036 

17,871 

15,884 

6,716 

6,877 

12,121 

f'iSI 

1,370 

t,783 

3,427 

15,549 

16,933 

8,228 

6,478 

11,861 

5,285 

4,019 

1,771 

2,860 

13,944 

15,214 

9,080 

6,376 

10,466 

3,996 

3,087 

1,090 

11,758 

12,341 

10,277 

6,569 

9,070 

8,640 

2,874 

.994 

11,496 

10,947 

10,628 

6,346 

Ji-lS 

6,007 

2,671 

,731 

13,777 

9,618 

10,448 

3,840 

m 
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SURFACE    WATEBS   OF   MASSACHUSETTS. 


Dctily  ditAarge,  in  $eeond-/eet,  of  Merrimaek  River  at  Laicrena,  Mau.,  for  the  years  end 
Sept.  SO,  ;s«a-7975— Continued. 


Day. 


Oct. 


Nov. 


Doc. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay. 


June. 


July. 


1897-98. 

1 

2 

3 

4 

S 

< 

7 

8 

9 

10 

11 

12 

13 

U 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2> 

27 

28 

29 

30 

31 

189S-99. 

1 

2 

3 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

H 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

n 


I 


2,64: 
1,872 
440 
3,449 
2,757 

2,544 
2,570 
2,496 
1,5.34 
340 

2,542 
2,498 
2,582 
2,669 
2,428 

2,454 
1,892 
,1,805 
2,770 
2,716 

2,502 
2,390 
1,525 
398 
3,096 

2,566 
2,341 
2,506 
2,268 
1,648 
1'" 


2,455 
2,077 
3,951 
3,034 
3,055 

3,761 
5,827 
5,759 
5,393 
6,080 

4,897 
4,667 
4,484 
4,043 
3,367 

4,361 
6,023 
5,325 
4,982 
5,055 

6,075 
7,421 
ID, 178 
11,583 
9,962 

8,307 
8,909 
13,699 
14,473 
10,534 
9,565 


2,374 
2,782 
4,666 
9,216 
7,604 

5,474 
3,89" 
4,879 
3,741 
4,109 

5,680 
6,950 
8,033 
7,923 
7,441 

6,259 
6,231 
6,909 

7,378 
6,019 

4,801 
6,331 
4,960 
4,851 
3,022 

5,424 
4,390 
7,816 
9,714 
6,924 


5,150 
4,406 
4,246 
3,591 
3,216 

6,430 
8,992 
7,925 
6,598 
5,971 

5,172 
5,334 
8,124 
9,850 
15,100 

32,300 
36,800 
28,504 
20,203 
14,157 

12,113 
10,563 
10, 878 
9,169 
9,170 

7,065 
7,633 
6,116 
5,831 
5,653 
5,410 


9,778 
9,856 
9,141 
8,271 
11,050 

16,808 
17,398 
15,190 
12, 245 
9,637 

8,591 
8,855 
6,699 
6,330 

6,532 

6,715 
6,279 
5,908 
6,841 
6,378 

6,144 
6,084 
6,876 
9,007 
10,290 

9,534 
8,892 
8,425 
6,572 
6,024 
5,792 


4,75i; 
4,246 
8,200 
6,520 
5,790 

5,650 
5,380 
5,500 
5,260 
7,580 


5,000 
5,560 
5,100 
5,325 
5,250 

5,400 
6,150 
6,070 
5,600 
6,200 


6,520  6,1.50 

5,910  7,a-!0 

6,040|  7,  .320 

7,180  10,460 

8,170[  10,120 


7,540 
9,700 
7,770 
6,790 
6,040 

7,300 
9,340 
9,140 
11,480 
11,100 


9,980 
8,400 
7,750 
8,460 
6,850 

9,080 
9,270 
9,930 
10,430 
10,790 


10,500  10,740 
9,450  8,900 
8,960;  10,700 
8,040i.... 
6,620.... 
6,750.... 


5,661 
6,511 
6,004 
6,643 
7,863 

10, 816 
11,519 
10,373 
10,024: 
8,747 

7,572 
6,831 
6,358 
5,611 
6,126 

8,214 
9,681 
11,. 129 
10,799 
9,211 

7,823 
6,839 
7,317 
6,713 
7,396 

8,291 
8,192 
6,870 
5,906 
6,808 
6,604 


10,050 
9,500 
9,240 
8,840 
8,350 

6,850 
8,800 
8,350 
8,940 
10,080 

11,380 
14,080 
17,600 
28,800 
36,000 

35,100 
30,000 
26,100 
25,200 
25,000 


19,795 
17,566 
15,026 
13,254 
12, 195 

11,459 
11,004 
10, 740 
10,128 
9,529 

9,742 
10,058 
10,  .386 
11,072 
11,507 

13,588 
17,111 
17,021 
15,048 
14,330 


27,600  13,717 

30,200  13,493 

25,800  12,121 

22,300  13,666 

21,800  25,342 


20,000 
17,000 
17,900 
18,000 
18,400 
19,700 


7,360 
7,810 
7,379 
6,83' 
6,992 


6,145 
4,919 
4,841 
3,659; 
3,  Ml; 


5,458  10,630 
4,240  13,0.59 
4,601  12,859 
4,087;  11,968 
4,308  10,628 


3,344 
3,075 
4,731 
3,676 
3,740 


3,845 
3,053 
3,6r 


30,362 
27,394 
22,139 
19,424 
18,612 


16,400 
18,400 
25,000 
29,200 


9,194   29,400 
9,161   28,200 


16,700 
14,840 
15,160 
14,590 
14,680 


15,190  15,125 


16,279 
14,  774 
13, 387 
12,708 
12,635 

12,647 
12,630 
11,583 
11,144 
10,035 

8,452 
8,109 
8,552 
12,530 
11,834 

10,458 
9,959 
9,505 
8,858 
8,307 

7,472 
7,302 
7,404 
6,160 
7,316 

10,501, 
14,041 
15,785 
15,081 
13,713 
11,811 


22,870 
23,647 
23,410 
23,158 
18,876 


13,796 
18,900 
18,600 


28,000 
25,600 
30,000 


17,500  34,400 
15, 200,  38, 200 
15,000,  35,527 
4,092;  12,330;  33,498 
5,747  12,920  34,623 

5,749  12,040  34,310 
6,0S3l  12,210  30,583 


6,637 


11,500 
11,340 
11,260 

9,400 
11.130 
10,360 
11,240 
14,600 
I  17,200 


27,846 
29,483 
31,656 

31,367 
31,157 
30,816 
26,805 
23,507 


12,428 
11,694 
10,618 
9,652 

8,827 
8,664 
7,706i 
7,131 
7,440 

6,376 
6,422 
5,932 
5,650 
6,213 

5,468 
6,800 
5,897 
5,654 
4,909 

4,823 
4,022 
3,543 
5,255 
3,862 
4,383 


9,964 
8,697 
7,771 
7,131 
7,124 

7,865 
7,163 
6,774 
6,585 
6,276 

5,619 
5,26" 
6,706 
6,598 
6,832 

8,511 
7,213 
5,205 
4,506 
5,923 

7,026 
7,908 
6,694 
6,590 
5,790 

6,142 
5,458 
5,110 
4,567 
3,908 


4,277 
3,907 
3,231 
2,701 
4,292 

3,601 
3,065 
2,944 
3,214 
2,450 

1,981 
3,806 
3,078 
2,731 
2,457 

2,857 
2,317 
2,481 
4,430 
2,866 

2,894 
3,101 
2,865 
2,066 
1,134 

3,582 
2,883 
2,841 
2,506 
2,846 


3,853 
2,826 
2,623 
2,741 
4,516 

3,225 
2,721 
2,768 
2,015 
1,135 

3,805 
2,918 
2,707 
2,620 
2,533 

1,869 
1,018 
3,551 
2,517 
2,568 

2,581 
2,920 
2,360 
2,327 
3,919 

2,861 
2,724 
2,709 
2,713 
1,763 
1,081 


2,019 
387 
2,131 
1,500 
3,691 

2,770 
2,927 
2,044 
670 
3,984 

3,346 
2,996 
3,176 
2,948 
2,055 

685 
3,678 
2,810 
2,851 
2,476 

2,488 
1,706 
525 
3,808 
2,905 

2,893 
2,599 
2,949 
2,241 
1,984 
8,781 
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of  Menimad: River  at  Lavrenee,  Mau,,for(ht^itantnding 
ol.  SO,  ISSO-lStS—Coatinned. 


Ju 

ftb. 

liar. 

Apr. 

lb7. 

Jons. 

Jolj. 

Aug. 

Sept. 

7    3,Z 

n    4,631 

17,350 

11,120 

10,674 

5,333 

470 

1,134 

1,380 

1     2,« 

«    4,408 

33,809 

12,507 

11,507 

4,356 

2,653 

2,102 

417 

4     2,47 

1    2,871 

87,  Taj 

13, 4M 

11,485 

4,307 

2,370 

1.338 

384 

>     1,« 

n    2,488 

33,000 

15,380 

12,887 

6,520 

311 

1,505 

2,340 

<     1,« 

a    6,S20 

2^8ga 

16,707 

15,881 

7,492 

2,236 

113 

2:206 

1    1,X 

(    S,887 

20,320 

17,601 

13,223 

7,616 

1,380 

2,088 

3,010 

i        8 

2    9,910 

17,011 

10,4Se 

11,654 

6,491 

>'"S 

1,804 

T.m 

2,M 

«    8,933 

14,388 

21,184 

10,332 

5,721 

350 

1,771 

I,2S3 

i,X 

1     7,112 

13,356 

21,511 

0,817 

4,178 

2,471 

1,880 

00 

3,a 

0    9,880 

13,067 

18,308 

0,861 

3,87» 

2,372 

1.830 

1,001 

J.  18 

i    9,080 

12,211 

15,157 

10,334 

5,275 

3,315 

1,347 

1,637 

2,32 

}    9,930 

11,403 

13,880 

8,880 

3,800 

1,330 

100 

1,540 

1,« 

3  12,720 

11.067 

14,407 

7,6201 

3,701 

2,270 

2,562 

1,626 

M 

1  47,000 

10,875 

14,557 

7,073 

3,702 

1,620 

1481 

1,428 

%» 

82,989 

8,984 

13,648 

7,001 

3,8U 

188 

2,218 

711 

2,57 

41,745 

10,684 

14,843 

8,313 

2,706 

2,003 

2,354 

»7 

3,aei 

28,923 

13,364 

15,045 

10,062 
8,772 

2,800 

2,206 

2,483 

1,873 

2,33. 

19,311 

14,243 

17,886 

4,388 

2,238 

1,986 

2,156 

2,3IM 

13,731 

14,538 

22,379 

7,885 

3,538 

2,290 

1,372 

2,243 

i,m 

12,047 

16,437 

20,806 

11,610 

2,040 

1,283 

»,5U 

2,303 

2,041 

11,549 

20,334 

S4,0» 

•'-'S 

3,831 

1,483 

3,480 

1,077 

0,810 

12,317 

10,517 

30,800 

15,538 

3,082 

146 

2,230 

1,245 

7,»S0 

19,300 

16,720 

37,409 

12,433 

3,233 

1,125 

2.079 

36 

8,184 

20,400 

14,556 

34,627 

10,344 

1,487 

2,365 

2,072 

2,176 

7.234 

24,772 

12,680 

33,144 

0,106 

3,015 

2,133 

1,433 

a;  386 

8,027 

27,501 

12,440 

*>S 

7,867 

*SS 

yst 

m 

2,220 

4,401 

23,911 

11,429 

16,730 

6,824 

2,732 

3,180 

1,754 

2,200 

3,8U 

19,187 

11,065 

14,433 

7,271 

2,377 

1,641 

3,030 

3,150 

«,2>l 

11,284 

11,737 

6,455 

2,448 

343 

1,058 

1,408 

S,323 

11,290 

11,328 

5,100 

1,825 

2,487 

1,880 

100 

4,778 

11,484 

6,272 

2,317 

1,056 

4,828 

2,888 

2,360 

14,080 

18,296 

10,470 

4,048 

4,880 

2,010 

4,874 

2,191 

1,792 

12,510 

15,547 

18,315 

2,881 

4,577 

2,481 

4,284 

1,«30 

745 

12,580 

15,222 

15,130 

2,804 

3,212 

4,003 

3,8S0 

3,019 

3,180 

18,100 

14,801 

13,816 

803 

2,424 

3.607 

2,343 

3,007 

2,851 

31,850 

12,554 

12,868 

2,633 

4,404 

2,026 

2,102 

2,057 

2,001 

34,300 

11,768 

"•SS 

3,586 

3,016 

^H? 

4,462 

2,528 

2,008 

33,960 

10,740 

0,072 

2,403 

2,051 

1,831 

3,210 

2,531 

2,807 

61,900 

0,831 

9.470 

3,906 

4,722 

1,467 

2,872 

1,918 

2,116 

62,511 

8,815 

9,853 

3,980 

11.252 

4,086 

3,284 

640 

1,851 

48,756 

0,063 

10,520 

3,083 

8,637 

2,879 

3, 796 

3,350 

4,501 

38,023 

10,048 

9,176 

3,622 

8.706 

2,061 

2,S0S 

2,726 

12,820 

31,483 

13,099 

7,948 

3,913 

6,089 

2,366 

!,250 

2,510 

14,060 

26,155 

15,886 

7,024 

2,416 

5,503 

2,510 

,480 

2,667 

11,020 

22,319 

14,640 

8,571 

2,405 

4,700 

1,600 

,402 

2,516 

0,600 

20,832 

13,081 

6,519 

4,315 

4,358 

1.740 

,3SB 

1,846 

7,870 

10,628 

11,072 

4,746 

3,080 

3,041 

8,764 

,620 

8SB 

5,860 

17,688 

9.884 

5,777 

2,907 

2,988 

3,131 

,757 

3,312 

7,690 

18,317 

8,362 

4,808 

2.832 

3,965 

3,181 

,713 

2,850 

6,11a 

15,827 

9,095 

4,220 

2,050 

4,864 

1,450 

.348 

3,785 

5,980 

15,010 

19,104 

3,916 

2,292 

3,619 

4,233 

641 

3,712 

5,770 

13,784 

28,185 

4,186 

3,455 

3,396 

2,603 

408 

3,803 

12,390 

16,027 

27,308 

3,286 

4,055 

3,078 

1,790 

463 

1,020 

15,210 

21,961 

31,863 

3,630 

3,185 

3,017 

4,004 

388 

S60 

13,420 

28,279 

18,063 

4,987 

2,754 

1,968 

2,963 

363 

3,273 

14,110 

28,294 

16,988 

4,382 

2,802 

3,185 

2,615 

415 

3,857 

13,650 

31,770 

17,300 

4,110 

2,753 

6,423 

2,525 

a(W 

3,476 

20,800 

20,915 

17,588 

4,238 

1,770 

6,133 

2,641 

303 

3,304 

28,350 

23,868 

18,588 

4,013 

620 

4,721 

1,750 

393. 

28,300 

10,829 

23,391 

2,850 

3,755 

4,233 

300 

075. 

21,800 

16,732 

23,766 

2,239 

3,103 

3,650 

3,367 

070|. 

15,400 

22,417 

3,522 

2,308 

Ui\ 
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StmPACE    WATERS   OF    MASSACHUSETTS. 


Dailjf  (K$diarge,  in  $eeand-feet,  of  Merrimack  River  at  Lawretux,  Mau. ,  for  (he  year*  end 
Sept.  SO,  iS«&-I9i5— Continued. 


Day. 


1. 

2... 

3... 

4... 

6... 

«... 
7... 
8... 

10... 

11... 
12... 
13... 
14... 
15... 

18... 
17... 
18... 
19... 
20... 

21... 
22... 
23... 
24... 
25... 

an... 

27... 
28... 
29... 
30... 
31... 


1901-2. 


7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

IB.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26., 
27.. 
28.. 
29.. 
30. 
31.. 


1902-3. 


Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jime. 

July. 

Aug. 

2,929 

3,150 

2,435 

26,500 

7,6.38 

22,629 

28,212 

19,442 

7.914 

4,069 

3,  7,V 

2.508 

2,186 

4,630 

22.250 

7,471    51,985 

24,483 

25,470 

7,499 

4,422 

2,05- 

2,703 

2,070 

3,294 

16.610 

9.057   69,8SC 

20,272 

20,161 

6,408 

3,974 

2,055 

3.012 

4,259 

3,287 

13,090 

.  8,605   61,185 

17,209 

15,792 

5,978 

4,465 

4,12J 

1,635 

3,168 

2,882 

11,189 

8,313 

44,377 

14,803 

14,881 

.1,761 

7,016, 

3,17C 

1,087 

3,119 

2,7.14 

9.652 

7,315 

28.452 

12,842 

14,091 

5,478 

6,569 

2,845 

3,626 

2,931 

2,065 

7,8.16 

6,398 

21,990 

12,015 

13,870 

4,376 

6,6.10 

2,8H( 

2,818 

3,048 

1,333 

8,130 

5,124 

19,471 

11,374 

12,81« 

3,828 

4,937 

2,9.1- 

2.682 

1,936 

4,103 

7,623 

4,947 

17,6.16 

15,265 

12,424 

.1,219 

4,532 

2.23; 

2,686 

1,460 

3,628 

6,985 

5,981 

18,624 

32,201 

10,881 

4,897 

3,811 

2,226 

2,  ,157 

3,952 

4,187 

6,130 

5,287 

18,834 

39,195 

9,101 

5,179 

3,673 

4,646 

1,731 

2,S-8 

5,111 

5,737 

5,098 

18,973 

35,563 

9,162 

4,663 

2,618 

6,37 

607 

2,618 

6,865 

6,85« 

4,,'i82 

23,909 

27.127 

7,85S 

3,856 

2,881 

8,54. 

3,,'V95 

2,  ,827 

6,447 

5, 387 

4,fi;« 

33,  .^7 

22,988 

7,090 

3,732 

4,503 

7!  .101 

6,149 

3,697 

9,440 

.1,247 

3,, TO   34,170 

19,016 

6,799 

3,373 

3,146 

6,082 

13,374 

2,r,15 

34,100 

6,646 

3,591    28,373 

16,452 

8,486 

5,009 

3,02A 

4,351 

ll,.->52 

2,361 

41,500 

5,701 

4,987 

26,745 

14.486 

5,591 

4,»,7 

8,493 

3,36! 

8,484 

4,972 

21,200 

5,068 

4,180 

31,954 

1.1,602 

4,814 

6,674 

3,654 

4,80f 

6,509 

3,127 

15,690 

4.924 

4,000 

31.583 

12, 194 

6,008 

7,067 

2.190 

3,2fi< 

5,038 

3,138 

12,580 

5,821 

4,191 

26,011 

11,090 

5,280 

5,850 

2,595 

3,123 

5,785 

3,274 

10,390 

6,217 

4,120 

22,375 

11.580 

5,444 

4,434 

4,732 

3,086 

4,575 

3,478 

7.100 

6,735 

2,995 

22,754 

10,922 

5,405 

4,118 

4,475 

3,24: 

4,421 

2,154 

7,  .170 

1.1,  405 

3,075 

23,191 

10.  713 

5, 139 

6,644 

.1,511 

2.638 

3.908 

1,661 

6.370 

21,308 

4,835 

23,697 

10,737 

4,224 

6,487 

5,976 

4. 012 

4,239 

4,785 

6,750 

18,738 

3,801 

21,761 

10,966 

4,238 

5,077 

6,120 

5,6,13 

2,805 

3,996 

9,220 

11,6,19 

4,113 

19,186 

10,138 

6,239 

4,363 

4,977 

4  ,13 

2,659 

3,893 

7,760 

13,144 

6,870 

17,877 

11,369 

7,018 

4.674 

4,021 

3.944 

4,. 127 

1,461 

7.722 

12,472 

12,365 

16.966 

16,672 

10,. 179 

6,680 

5.015 

•1.63: 

3,52.1 

4,511 

7,568 

ll,4le 

15.706 

15,144 

13.962 

6,347 

3.955 

2,906 

3,200 

2,76.1 

15,85S 

9,689 

22,711 

13,100 

14,080 

5.762 

3,887 

2,18: 

3,054 

25,800 

8,851 

31,751 

10,466 

3,627 

1,561 

9,696 

12,377 

5,362 

8,473 

9,03.3 

26,  761 

25.268 

6.718 

2,006 

7,708 

3,652 

9,021 

9,338 

4,873 

8,298 

10,077 

30,015 

25,675 

6,971 

1,637 

7,301 

3,oi: 

7,985 

9,ft13 

4,569 

7,877 

9,  101 

27,92« 

22,025 

6,212 

1,511 

6.891 

4,639 

6,477 

7,943 

6,455 

8,850 

9,689 

22.5S8 

20,112 

6,132 

2,510 

6,248 

3,24: 

6,296 

7,179 

6,115 

11,264 

11,622 

19,177 

20,008 

5,905 

2,701 

4,718 

3,335 

6,640 

6,538 

4,782 

11,137 

12.443 

17,744 

21,321 

6,012 

1  773 

5.591 

3,512 

7,766 

6,421 

3,4S1 

10,448 

11,036 

1.1,691 

18,395 

6,071 

502 

4,712 

4,26" 

8,613 

5,486 

5,395 

9,586 

9,123 

1.1,260 

17,323 

.1,901 

3,622 

3,836 

3  812 

7,849 

5,200 

4,23SJ 

8,630 

8,309 

22,311 

19,760 

6,  .176 

2,804 

4,419 

3,286 

6,24a 

6,443 

4,422 

7,006 

7,876 

32,304 

21,866 

6,ooe 

2,729 

4,392 

4,834 

4,S84 

5,19.1 

4,1.15 

6,449 

8.010 

37.512 

20,907 

4,506 

2,741 

2,82^ 

3,318 

4,327 

5,1SI 

4,168 

7,355 

9,279 

43,  .S«7 

17.917 

4,973 

2,940 

2,447 

3,276 

6,2.18 

5,203 

3,409 

6.420   12.856 

45,  169 

16,515 

6,001 

3,579 

4,371 

3,29," 

6,370 

5,295 

3,545 

6,778 

13,9.10 

39,85i;  15,341 

4.8T7 

ll,9;i0 

3,439 

3,85: 

5,809 

6,385 

6,354 

7,136 

12,752 

32,206   14,362 

4,677 

16,400 

3,200 

3,166 

5,477 

5,114 

4,234 

7,179 

11,861 

29,438'  1.1,834 

4,321 

i5,ino 

3,519 

2,212 

5,061 

6,106 

4,811 

6,  .179     9,919 

2.1.507    17,833 

3,77C 

17,200 

3,126 

4,ir 

4,006 

5,2.11 

8,820 

6,6l.1i    8,461 

22,441    17,212 

4,401 

14,200 

2.131 

2,939 

3,502 

6,185 

12,509 

6,549 

8,209 

21,163    14,702 

3,902 

11,, 120 

2,268 

2.824 

5,263 

1,976 

11,628 

6,954 

8,095 

20,566   13,656 

3,910 

9,410 

4,470 

2,661 

5,286 

4,787 

9,860 

5,930 

7,365 

23,260   12,600 

3,801 

7,890 

3,877 

2.668 

6,358 

4,342 

11,812 

7,257 

7,038 

2.8,011    11, ,133 

3,616 

24.400 

5,611 

2,3.% 

5,831 

3,857 

17,858 

8,590 

7,890 

31,810   10,25* 

3,16S 

35,600 

7,8,16 

2,81- 

5,178 

5,234 

19,96(1 

8,187 

7,245 

37,098   10.22C 

2,407 

28,384 

7,270 

472(1 

4,208 

4,491 

16,553 

7,965 

7,192 

39,060,    9,453 

3,373 

21,521 

6,530 

3,108 

3,510 

4,431 

14,345 

8,026 

7,021 

37,107     8,331 

3,312 

18,112 

5,082 

3.051 

6,320 

2,935 

11,94C 

7,064 

6,896 

29,868     8,466 

2.187 

11,994 

5,526 

3,41- 

5,087 

,1,614 

10,307 

6,662 

7,961 

23.  .161      7.221 

2,705 

11,757 

4,194 

3,47" 

15,154 

4,065 

9,968 

6,675 

20,328     6,951 

2,78f 

10.296 

3.951 

2.37: 

22,253 

3,  ,831 

8.707 

7,12,1 

19,778     6,815 

2,051 

8,659 

3,846 

2,.12- 

17,176 

9,063 

7,705 

20,323 
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if  MemmaiiRiiier  at  Lawrence,  JtoMt.,  for  Aeyeart  ending 
I.  SO,  /«W-/$/5-Oontmued. 


I 


Jta.    Feb.    Uar.     Apr.     Iby.    June.    Jnly.     Aug.    Sept, 


3,83! 
2,2« 
1,W1 
4,26S 
3,nt 

J,  753 
2,M 
2,724 

i,m 
i,m 

3,852 
3,  Ml 
3,878 
3,798 
3,090 

2,  ma 

1,613 

3,93fl 
3,012 
3,7(59 

2,920 
2,820 

1,062 
3,621 

2.889 
3,833 
3,875 
2,914 
3,241 
1,681 


4,039    4,084 
3,115    3,82!> 

3,949 

4,274 
3,667 


3,0(1 
3,  .054 
2,312 


3,100  4,373 
1,3(21  6,a»5 
6,730 
3,1521  10,627 
3,8M  1.3,740 


3,869 
3,S13 
1,852 
1,017 
3,738 

3,965 
2,873 
2,6(10 
3,737 
1,909 

3,679 
3,364 
3,3») 
3,592 

4,139 
3,392 
3,397 
S,043 


1,147 

1,084 
!,981 

;8ia 

,735 
,662 
,358 
,710 
930 

8M 
•470 
301 
862 
377 


111 
352 
»3 
>20 


2,S3S 
3,7SI 
2,760 
1,980 
457 

3,505 
2,S165 
2,518 
2,440 
2, 89.1 

1,902 

489 

3,094 

2,613 

2,  .-T3 

2,510 
2,678 
1,825 
4.'>6 
2,  MO 


194 

2,091 

1X7 

2.521 

■41 

2,401 

^5 

2,  .'571 

43 

l,66fi 

.15 

410 

31 

2,  S5<1 

27 

2,511 

J.S 

IH 

S7 

14,711 
13,408 
ll,6(M 
10,881 
9,728 

8,831 
7,883 
7,3M 
6,668 
6,817 

8,714 
9,198 
9,  .'WO 
11,360 
14,370 

23,479 
35,149 
36,305 
31,579 
23,650 
19,408 


2,526 
2,096 
3,537 
1,514 
430 

2,7W 
2,587 
2,696 
2,774 
2,811 


17,994  46,338 

21,175,  38,498 

23,978  29,795 

22.677  22.865 

19,058  20,321 

17.218  18,408; 
17,728  16,477 
19,432  13,731 
20.738  13,193 
28,1741  13,344 

36.984'  14,580 
3.3,912  17,587 
27,748;  17,469 
22.937  13,795 
19,038   11,340 

18,389  11.657 


14,813 
14,514 
14,624 
15,183 


15,507 
19,890l 
16,912 
21.331 


14,449  27,3541 
14,3.M| 


13.300 
12,254 
12,684 

13,620 
15.139 
20,584 
35,300 
45,300 


44,887 
37,-J6U 
28,.'>53 
22,308 
18,850 

19,443 
25,648 
25,097 
30,158 
18,880 


2,418  i5,aae 

2,305  17,548 

4,898  19,451 

3,879  18,503 

3,842  16,148 


4,020l 
4,034 
2,977 
4,050 
11,100 


14,216 
12,  Ml 
11,373 
9,781 
8,548 


11,210  7,9»1 
10,500  8,018 
9,150  10,857 
8,'Wi  10,793 
8,  740     9,  lis 


11,570 
32,003 
38,429 
41,219 
45,940 
45,817 


8,094 
7,608 
7,225 
6,858 
8,639 


17,512] 
14,211' 
11,326 

10,999; 

10,  .Wl 
9,431 
8,498 
7,704 
7,721 

7,434 
6,537 
8,379 
6,n03 
6.888 

8,094 
5,732 
8,548 
6,806 
6,174 

6,619 
6,303 
4,150 
3,905 
5,487 

3,758 
8,0101 

6,9381 
8, 7161 
6,2111 

6,3081 
6,653^ 
4,584 
4,520 
4,1781 


3,947 

2,888 
2,813! 
4,343 
2,760; 

8,  mi 


6,253 

5,341 
6,233 
5,574 
5,431 

8,393 

8,583 
8,287 
8,368 
7,520 

8,298 
6,260 
5,921 
6,115 
4,465 

4,175 
3,921 
2,748 
2,862 
4,193 

3,, "192 
2,014 
2,911 
2,946 
1,918 

1,805 
4,002 
3.024 
3,017 
3,132 


3,414 
3,016 
1,958 
1,470 
3,708 

3,118 
3,987 
3,070 
8,710 
2,993 

2,483 
4,330 
3,427 
3.033 
3,930 

4,288 
2,699 
3,348 
4,410 
3,M7 

4,253 
6,788 
8,238 
7,433 
5,603 

6,918 
4,987 
6,913 
7,300 
6,815 


3,238 

3,516 
5, 1<<3 
4,588 
5,174 

4,676 
3,795 
3,340 
3,496 
3,303 

4,225 
3,881 
2,783 

3,716 
2,713 

1,687 
938 
3,758 
3,714 
3,663 

2,638 
2,403 
1,384 
387 
3,601 

2,680 
3,397 
3,485 
2,579 
1,661 
260 


3,585 
3,941 
2,938 
4,807 
6,038 

4,  KB 
3,881 
2,321 
1,907 
3,947 

3,148 
2,S36 
2.807 
3,838 
1,784 

681 
3,637 
3,750 
2,723 
2,404 

2,538 
1,877 
383 
2,603 
2,550 

2,382 
2,376 
2,343 
1,403 
128 
2,079 


3,230 
2,681 
2.321 
2,651 
2,847 

1,799 

327' 
3,163 
2,»S0i 
3,630 

3,085 

3,860 
2,415 
2,519 
2,495 
1,650 

393 
5,26' 
5,819 
4,494 
3,468 

3,489 
1,927 
767 
3,487 
2,402 
2,298 


3,4 

4.776 

4,878 

3,939 

3,501 

1,832 
3,831 
%Mi 
2,443 
2,390 

2,441 
1,454 
474 
6,031 
2,963 

2,897 
2,980 

3,257 
2, 187 
2,141 

S,8(» 
2,739 
3,729 
2,506 
2,788 

1,481 
316 
2,344 
2,458 
2,374 
2,445 


2,2n 

3,254 

1,643 

3«3 

409 

3,37S 
2,844 
2,370 
2,301 
1,548 

358 
2,303 
2,276 
2,295 
2,538 

3,398 
7,S83 
5,596 
5,538 
4,433 

3,397 
3,158. 
3,131 
2,003 
1,601 

3,943 
3,142 
3,887 
3.504 
3,486 


2,713 
2,109 
3,109 
8,430 
20,900 

17,434 

12,972 

9,854 

7,267 

6,»a 

6,951 
4,980 
5,035 
7,285 
7,330 

5,625 
4,309 
6,in 
8,535 
17,530 

13,  M8 
11,640 
9,007 
8,688 
8,467 

5,3(2 
4,721 
4,4H8 
4.133 
2,830 


I 
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SUBFACB   WATEBS  OF   MASSACHUSETTS. 


Daily  disduarge,  in  teeond-feet,  of  Merrimack  Rii>er  at  Lawrence,  Jtau. ,  for  the  years  end 
Sept.  SO,  ;s«0-;9i5— Continued. 


Day.       , 

Oct. 

Nov. 

Dec. 

laa. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

8e 

1905-6. 

2,733 
4,371 
3,276 
3,190 
3,214 

3.336 
2.390 
2.103 
4,179 
3,238 

3,066 
2,544 
2.812 
3.116 
3,589 

4.620 
3,684 
3,311 
3,381 
3,396 

2,397 
3,886 
4,760 
3,764 
3,536 

3,447 
3,376 
3.090 
1,851 
4,119 
3,418 

3,388 
3.379 
3.337 
3,236 
2,306 

1,614 
132 
1.977 
1,936 
3,155 

3,652 
2,723 
1,574 
662 
3,508 

3.127 
3,011 
2.540 
3,471 
1,497 

133 

3,525 
2.850 
3,337 
3,186 

3,201 
3.671 
3.449 
4.7S8 
3,648 
3,398 

3,240 
3,796 
2,818 
1,813 
1,439 

4,850 
4,409 
5.345 
5,559 
5,251 

3,907 
3,613 
5,062 
3,679 
3,652 

3,733 
3,654 
3,289 
2,461 
4,397 

3,537 
3,356 
3,129 
3,892 
1,827 

1,193 
4,118 
3,307 
3,312 
1,413 

3,344 
3,167 
2,128 
452 
3,438 

3,352 
3,246 
2,686 
2,460 
1,653 

334 

2,851 
2,842 
3,270 
3,285 

3,638 
2,406 
941 
4,121 
3,406 

4,995 
5,048 
5,269 
4,072 
3.518 

6,094 
4,011 
3,629 
1,559 
4,823 

5,043 
3,984 
3,714 
8.930 
15,640 

13,360 
9,354 
7,933 
6,009 
5,483 

8,016 
4,087 
4,099 
4,338 
4,439 

2,838 
2,286 
4,622 
3,460 
3,371 

3,997 
4,664 
5,211 
5,837 
5,638 

6,460 
6,506 
4,900 
4,890 
4,881 
6,432 

3,397 
1,776 
4.441 
3,395 
3,644 

2,622 
2,505 
1,654 
366 
2,900 

3,054 
2,816 
2,901 
2,777 
1,903 

487 
3,564 
3,066 
3.120 
3,910 

3,002 
2,031 

478 
4,323 

850 

3,999 
3,271 
3.289 
2,339 
551 
4,054 

7,791 
6,896 
6.153 
5.837 
6,091 

6,175 
5,933 
6,595 
5,551 
5,043 

4,560 
4,383 
3,013 
3,800 
5,678 

6,025 
6,174 
7,145 
6,781 
5,587 

4,958 
6,467 
7,437 
13,845 
23,900 

19,804 
13,643 
10,626 
9,629 
6,770 
6,403 

4,474 
6,962 
7,174 
8,817 
14,850 

15,038 
14,821 
13,409 
10,793 
7,720 

6,865 
5,453 
5,004 
6,409 
4,866 

4,639 
4,533 
4,094 
2,446 
2,695 

5,911 
6,373 
5,013 
4,774 
4,345 

3,747 
2.496 
5,566 
3,838 
3.634 
3,647 

6,484 
6,201 
4,087 
3.692 
6,227 

3,693 
4,062 
3.753 
3,734 
2,301 

2,158 
4,978 
3,803 
3.681 
3,761 

3,603 
2,345 
2,497 
4,921 
3,663 

3,680 
5,161 
8,029 
9,200 
7,210 

9,980 
11,131 
10,085 

3,476 
2,214 
2,598 
4,901 
3,806 

3,303 
3,194 
3,467 
2,328 
1,273 

4,640 
3,477 
3,218 
3,172 
3,330 

2,299 
1,136 
4,550 
3,504 
8,106 

3,133 
3,304 
3,308 
683 
4,346 

3,324 
2,799 
2,734 

7,473 
6,268 
5,698 
8,095 
12,652 

14,218 
11,307 
9,714 
8,499 
7,765 

7,313 
8,634 
7,052 
6,352 
5,020 

4,542 
3,436 
4,322 
5,416 
4,424 

4,301 
4,482 
4,851 
3,030 
3,219 

5,317 
4,410 
7,508 
17,100 
18,600 
17,500 

3,026 
2,289 
504 
3,591 
3,314 

3,011 
3,010 
3,034 
3,382 
647 

4,056 
3,304 
3,046 
3,920 
3,347 

2,704 
4.927 
9.430 
10,940 
10,940 

9,640 
10,671 
11,243 
14,784 
15,303 

14,043 
13,337 
13,364 
15.504 
19.465 
34,3001 

15,770 
15,330 
13.070 
11.970 
11.950 

13,940 
17,000 
14,290 
13,940 
13,840 

14,800 
17,900 
19,400 
19.200 
17,600 

25,800 
35,400 
39,398 
22,112 
19,839 

17,289 
15,786 
16,601 
14,856 
12,634 

10,785 
9,749 

8,474 
7,621 
8,537 

27,271 
22.680 
17,667 
14,800 
13.304 

13,019 
13,038 
12,588 
11,388 
10,062 

9,856 
10,113 
10,996 
11,558 
13,506 

12,646 
12,357 
11,748 
10,939 
10,061 

9,098 
9,333 
7,815 
8.640 
13,803 

17,673 
14,134 
15.465 
15.533 
14,333 

7,945 
8,162 
8,359 
8.641 
9,196 

7,998 
9,276 
8,736 
8,2n 
7,966 

9.914 
9,501 
7,803 
8.312 
8,974 

7,852 
6,797 
6,863 
7,087 
6,783 

7,014 
5,637 
4,716 
4,818 
4,588 

4,461 
6,184 
12,300 
35,650 
36,910 
37,639 

14,731 
17,411 
15,068 
11,149 
10,130 

10,904 
9,952 
9,392 
9,113 
8,929 

8,283 
8,199 
8,462 
7,529 
6,726 

7,960 
8.665 
13.348 
12,214 
10,763 

9,384 
8,185 
7,360 
6,561 
6,180 

4,939 
6,311 
7,011 
6,505 
6,173 
8,263 

30,OT9 
15,347 
13,967 
13,471 
10,974 

9,410 
9,015 
11,016 
11,419 
10,675 

10,633 
9,213 
8,018 
6,897 
6,352 

4,720 
5,283 
12,608 
15,349 
13,500 

10,995 
9,087 
7,374 
7,361 

10,934 

11,874 
9,747 
8,050 
9,779 
5,595 

4,299 

4,913 
6,283 
7,516 
9,360 

9,433 
10,599 
10,557 
8,763 
8,402 

7,262 
6,689 
6,341 
5,651 
4,089 

4,139 
5,643 
4,147 
3.623 
8,558 

3,476 
2,250 
1,965 
4,652 
3,617 

3,346 
3,191 
3.241 
2.044 
1,815 

6,426 
9,087 
8,739 
7,183 
8,890 

8,980 
7,386 
5,663 
5,945 
5,125 

4,729 
4,614 
4,596 
3.361 
3,825 

4,548 
3,229 
3,103 
3,649 
4,137 

3,533 
3,318 
4,701 
8,796 
4,466 

4,385 
3,932 
2,620 
2,599 
4,602 
3,604 

4,562 
4,536 
5,139 
3.509 
4,456 

■  2,999 
2,634 
4,640 
3,812 
3,738 

3,493 
3,338 
3,335 
3,033 
6,028 

4,158 
3,459 
3,311 
3,181 
2,518 

456 
3,919 
3,129 
3,121 
3,024 

2,735 
3.067 
1.021 
4,030 
3,214 
3,0861 

6,»74 
7,314 
6,357 
4,339 
4,044 

5,335 
4,468 
3,945 
3,969 
3,643 

3,351 
1,966 
4,435 
3.337 
3,877 

3,946 
3,850 
1,995 
839 
3,641 

2,945 
3,734 
3,671 
3,709 
1,581 

753 
3,456 
2,804 
2,596 
2,619 
3,040 

3,806 
2,921 
1.815 
341 
3,264 

3,092 
2,989 
2,770 
2,850 
1,881 

332 
3,950 
3,784 
3.800 
3,602 

3,281 
1,473 
139 
1,83( 
1,867 

3,014 
2.141 
3,348 
1,335 
363 

1.684 
1,356 
1.263 
1.290 
1.321 
1,214 

3 

1, 

1, 

3, 

3, 

2, 

3 

1, 

10 

3, 

U 

3, 

12           

2; 

13 

2 

J4           

3 

16 

1, 

IS 

17 

3, 

18    

3; 

19 

2, 

20      

2, 

21        

3, 

1, 

3^        

3, 

3, 

3, 

27           

3. 

2,- 

29 

1, 

*■*- 

1906-7. 
1 

( 

2         

1, 

3 

2. 

4 

2, 

6 

3, 

( 

2, 

.  7 

1, 

8 

9 

3, 

10 

3, 

11 

2, 

12 

3, 

13 

3, 

14 

1, 

IS 

2, 

16 

3,< 

17..»  

3 

18 

2, 

19 

3. 

20 

a. 

21 

!,• 

22 

23 

2, 

24 

3.1 

25 

*:■ 

26 

5,1 

27 

4,! 

28 

3.1 

29 

3, 

30 

13,1 

31 
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tt,of  Memmad RvMT at  Lawrenet,  Mai».,foT  the  yeartm^ng 
Sept.  SO,  ;j8t>-/975— Continued. 


Mc.     A 

0.    Ftb. 

Hk. 

Apr. 

lUy. 

Jane. 

July. 

Aug. 

Sept 

i,n7  M, 

on    4,781 

6,03S 

IS, ace 

14,835 

11,443 

3,831 

1,172 

3,«70 

MM  12. 
1,135  10. 
1,(36    8. 

61!    AM 

6.712 

16.676 

16,158 

13,045 

3,772 

177 

3,583 

Mi    6,431 

6.636 

14.666 

16.634 

9,640 

2.253 

2,800 

3,644 

560  6.«n 

6.262 

13.563 

15.880 

7,763 

370 

2,778 

3,363 

,778    7, 

170    4,348 

6,»77 

10.031 

14,583 

6,378 

S76 

2,7U 

1,401 

,MI    7, 

M9    4,1M 

S,«98 

t,m 

14,430 

5,311 

3,380 

3,033 

417 

,M    t, 

(75    1,M8 

S.479 

8.823 

13,348, 

4,716 

2,760 

5,078 

397 

,M1   a.j 

30    3.033 

5.658 

11.038 

13.013 

5,734 

2.684 

6,571 

3,836 

.tab  13,< 

»1    3.63« 

7.361 

12.698 

18,381     5,333 

2.683 

4,888 

3,947 

.wa  11,7 

X    5,148 

6.312 

12,615 

18,817:    3,230 

3.418 

5,008 

3,749 

gt3  >,« 

46    4,031 

6,264 

13,312 

17,833     4,010 

1,574 

4,088 

3,184 

387    ».S 

M    8.303 

5.SS7 

13.445 

15,330 

3,730 

385 

3.697 

1,413 

880^13,} 

m   3,788 

7,064 

U,046 

U,353 

2.637 

1,876 

3.461 

138 

mii.i 

It    3.530 

9.091 

11.438 

13.643 

3.686 

2.063 

3.526 

3,240 

314   U,« 

M    5,8*6 

10,558 

10, 140 

13,084 

4,388 

2,255 

2,885 

2,277 

OT  ii,a( 

17  I7,«06 

15,664 

8,768 

u,oae 

3.379 
3,047 

2,513 

2,333 

3,354 

S5    8,8« 

It  33,8K 

10,604 

10,561 

11,345 

2,048 

3,680 

3,181 

166    8,3S 

1  21.0W 

17.333 

10.084 

10.527 

3,786 

1,181 

3,385 

1,983 

121    7,53 

S  15.06« 

14. 2W 

8,436 

8,673 

3.377 

80 

3,863 

1,380 

M    7,63 

5  10,538 

11,600 

10,418 

8,858 

1,743 

2,116 

3,678 

70 

65    6,34 

7    «,137 

«,862 

11,387 

8,335 

818 

2,718 

3,556 

1,658 

>1     6,651 

0     7,877 

8,822 

10,081 

7,564 

2,711 

4,018 

1,866 

1,541 

H     6.W 

1     7.123 

0,071 

8,784 

7,838 

2,708 

4,177 

1,881 

1,545 

57    5,3ft 

I     7,437 

10.783 

8,483 

8,463 

3,784 

8,102 

3,836 

1,530 

%    4,«l 

6,275 

17,382 

8.366 

8,074 

3,683 

1,888 

3,813 

1,523 

)7    {,» 

{,87t 

18,211 

10,650 

7,788 

3,483 

1,815 

3,763 

853 

;5    «.«6i 

6,647 

16,612 

12,513 

6,897 

1,653 

3,846 

3,771 

73 

3    <.537 

6,844 

18.640 

14,788 

6,063 

499 

3.333 

3,731 

1,511 

8     7.235 

6,511 

10.578 

15,888 

5.414 

3.401 

3,876 

1,560 

1,674 

3    <,5«8 

23,630 

18,034 

4,833 

3,866 

2.846 

388 

1,870 

5     5,221 

23,470 

6,010 

2,538 

3,465 

>     2,171     3,897 

11,354 

10,028 

11,568 

5,869 

3.666 

»7 

1,270 

1     1,470     2,868 

0,658 

8,851 

11,570 

4,853 

3.746 

3,338 

1,401 

1        30»     2.820 

8,761 

8,381 

12.935 

4,649 

1.664 

2,164 

1,960 

2,057     2.773 

8,230 

8.620 

12,216 

4.438 

328 

2,108 

1,267 

1,771     2,626 

7,282 

8,164 

11,136 

2,627 

533 

3,313 

136 

3,346     1,878 

6,514 

10,339 

11,212 

3,108 

3,686 

2,404 

581 

4,0«5     1,730 

6,266 

13,774 

10.583 

6.386 

3.828 

1,271 

3,378 

8,704     4,763 

7,023 

16.622 

10.432 

6.753 

2,771 

121 

1,860 

6.313     4,328 

6,006 

18.403 

10,196 

5.822 

2,824 

2,188 

3.317 

4,381 

4,034 

5,141 

15,813 

10.887 

5,220 

2,066 

2,200 

2.356 

6,301 

6,016 

7,831 

10,740 

11,010 

4,730 

216 

3,089 

1,388 

4.327 

6.287 

6.573 

8.831 

11.530 

3.836 

2,371 

1,888 

150 

3,710 

6,768 

6.335 

7.370 

10.482 

3.518 

2,366 

2,026 

1,839 

3,684 

6,125 

6.517 

7,845 

8.591 

6,117 

2,382 

1,179 

1,883 

3,43S 

6,163 

6,606 

18,503 

7,227 

3,779 

2,366 

136 

1,888 

3,331 

6,300 

4,660 

34,506 

6,809 

3,674 

3,383 

1,808 

3.210 

609 

4,627 

6,833 

34,928 

7.666 

3,665 

1,408 

1.827 

2,213 

3,106 

4,164 

5.683 

36,077 

8.304 

3.626 

88 

2.  IX 

1,337 

3.033 

4,303 

6,188 

21.554 

8,721 

3,716 

3,282 

3,337 

138 

3,S37 

4,336 

3,788 

18,338 

8,210 

6,338 

3,347 

3,133 

1,888 

2,676 

7,600 

4,600 

31,388 

8,661 

6,063 

3,380 

1,131 

1,718 

3,606    13.g7ffl 

6,140 

18,680 

7,673 

4,488 

3,408 

130 

1,748 

8,038    14,370 

5,163 

17.116 

6,506 

4,300 

3,341 

2,006 

1,729 

MM     14.600 

5,270 

16.553 

7,040 

3,814 

1,470 

2.134 

1,753 

1,063    18,1.^) 

6,283 

U,820 

6,276 

3,583 

116 

2,241 

1,271 

i,340    18,080 

14,849 

12,884 

5,636 

2,287 

3,388 

2,282 

167 

,183    15,206 

17,642 

11,551 

6,431 

1,464 

2,450 

2.543 

1,884 

,186    12,460 

14,188 

11,240 

5,114 

4,074 

2,421 

1,456 

3,056 

.276 

13,887 

13,112 

4,497 

8,062 

2,322 

283 

3,438 

,2a» 

11,468 

13,400 

5,353 

2,448 

3,160 

1,737 

4,101 

.374.. 

1 

10,719 

6,133 

1,263 

1,486 
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SUBPACB  WATBB8  OF  MASSAOHUSETTS. 


Daily  diteharge,  in  ttxmdrfeet,  of  Merrimack  River  ot  Lawrence,  Man.,  for  the  yean  endbi 
Sept.  SO,  1880-191S—Oontianei. 


Day. 


Oct. 


Nov. 


Dec. 


Feb. 


liar. 


Apr. 


May. 


June. 


July. 


190»-10. 

1 

3 

3 

4 

S 

« 

7 

8 

0 

10 

11 

la 

13 

14 

16 

16 

17 

18 

1» 

» 

21 

23 

23 

24 

26 

36 

27 

28 

28 

30 

31 

1«10-11. 

1.. 

3 

3 

4 

6 

6 

7 

8 

S 

10 

11 

13 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

20 

30 

SI 


4,857 
2.746 
1,656 
3,676 
2,313 

3,161 
2,056 
3,221 
1,607 
101 

1,814 
3.046 
3,159 
3,040 
3,134 

1,668 
135 
3,011 
1,855 
1,778 

1,825 
1,8W 
1,159 
116 
2,048 

2,230 
2,3f3 
2.453 
2,054 
1,180 
138 


1,334 
136 

1,848 
1,796 
1,818 

1,810 
1,831 
1,146 
163 
1,848 

3,068 
1,318 
1,970 
1,821 
1,123 

111 
1,710 
1,633 
1,630 
1,593 

1,661 
1,003 
106 
1,551 
1,380 

1,430 
1,673 
1,727 
1,000 
94 
1,6601 


010 
002 
091 

190 
227 

454 
212 
001 
072 
965 

044 
683 
341 
143 
750 

731 
869 
870 
882 
134 

90 
830 
807 
093 
358 

145 
632 
097 
368 
175 


462 
370 
563 
860 
616 

006 
555 

144 
402 
172 

046 
870 
442 
043 
676 

646 
486 

371 
192 
173 

799 
186 
196 
617 
091 

437 
183 
983 
156 
366 


3,832 
2,610 
2,777 
3,028 


2,682 
2,671 
2.65; 
2,442 
2,606 

1,738 
253 
2,451 
2,737 
3,263 

3,441 
3,665 
3,356 
666 
3,728 

3,043 
2,783 
2,545 
2,280 
321 

446 
2,461 
2.216 
2,138 
2,053 
2,050 


3,490 
3,467 
1,483 
110 
1,961 

1,948 

t,«69 
J  ... 

1,916 
1,139 

87 
1, 
1,389 
1,345 
1,366 

1,358 

797 

81 

1,365 

1,392 

1,377 

1,414 
948 
421 

464 

2,866 
2,383 
2,446 
3,968 
l,9<al 


I, 

116 
1,939 
1,976 
1,8» 

1,669 
3,145 
1,761 
357 
3,481 

2,511 
2,485 
2,520 
2,665 
1,763 

396 
3,032 
2,817 
3,756 
2,901 

2,937 
5,588 
14,245 
18,698 
16,123 

11,927 
10  059 
8,351 
7,330 
6,620 
7,431 


660 

3,460 
3,210 
4,127 
4,817 

6,819 
4,356 
3,321 
4,831 
3,828 

3,312 

3,107 

3,196 

2,014 

628 

3,626 
2,956 
2,500 
2,437 
2,274 

1,558 
173 
1,977 
2,319 
3,264 

2,283 
2,196 
1,807 
1,081 
3,738 
3,400 


6,244 
5,784 
5,329 
6,016 
3,034 

2,996 

3,771 
4,014 
4,205 

4,225 
2,730 
2,696 
4,931 
4,091 

3,689 
8,712 
4.100 
2,783 
2,807 

4,991 

4,771 
5,209 
5.817 
5,908 

5,065 
4,712 
8,307 


16,620 
25,300 
28,430 
25,750 
24,730 

21,774 
21,182 
21,677 
21,685 
18,476 

16,030 
13,427 
11,990 
12,531 
12,052 

11,468 
10,727 
11.661 
10,965 
8,188 

10,016 
10,825 
11,583 
11,842 
12,725 

16,044 
20,231 
18.353 
16,011 
15,394 
17,963 


3,446 
3,442 
3,193 
1,983 
668 

3,314 
3,809 
3,620 
2,513 
2,483 

1,631 
416 
2,536 
3,096 
6,704 

13,451 
8,511 
6,403 
6,041 
6,414 

4,626 
4,858 
4,1 — 
5,023 
2,973 


156  3,058 
3,606  6,637 
3,622   10,595 

1  15,824 

!  17,649 

I  ao,9ul 


3,178 
2,952 
2,552 
1,453 
670 

3,461 
3,311 
2,967 
2,706 
2,642 

1,614 
177 
2,447 
2,233 
3,337 

3,310 
3,376 
1,403 
181 
3,437 

3,419 
3,385 
2,342 
2,306 
1,539 


18,030 
16,096 
14,154 
13,412 
11,799 

11,266 
12,915 
13,361 
11.618 
9,586 

9,020 
7,777 
7,015 
6,070 
6,406 

6,056 
4,871 
5,958 
5,170 
8,888 

11,276 
10,911 
10,207 
13,315 
11,759 

10,311 
13,793 
30,536 
18,118 
13,980 


11,887 
11,641 
10,422 
9,909 
10,374 

10,966 
9,630 

7,r" 

7,904 
7,4U 

7,167 
6,928 
6,378 
5,282 
4,853 

5,970 
5,175 
4,767 
4,941 
5,129 

5,398 
5,175 
6,093 
5,367 
5,097 

4,714 
4,774 
4,465 
4,267 
8,953 
6,386 


15,424 


16,616 

U,196  14,811 
10,360  15,431 


8,330 


13,484 


7,547  10,063 


7,673 
12,968 
17,999 
18,741 
18,171 

16,788 
14,138 
13,179 
13,613 
16,624 

19,189 
20,368 
16,707 
13,561 
13,687 

13,610 
12,132 
11,086 
10,978 
9,992 

11,277 
12,340 
13,568 
14,125 
14,262 


7,667 
6,445 
7,338 
6,306 
6,663 

6,606 
6,320 
4,965 
6,347 
6,507 

6,335 
4,565 
3,702 
3,864 
2,367 

2,538 
4,713 
3,323 
3,144 
3,036 

3,261 
2,160 
3,110 
3,258 
2,297 
4,864 


3,808 
4,307 
5,597 
4,480 
8,417 

4,886 
3,757 
4,832 
6,863 
6,496 

4,684 
5,310 
7,816 
8,036 
7,228 

6,006 
5,307 
5,009 
5,674 
7,046 

5,974 
5,075 
4,499 
3,759 
2,236 

2,318 
4,341 
3,491 
3,291 
3,730 


3,331 
3,860 
1,717 
783 
3,313 

3,105 
3,922 
3,880 
3,863 
1,907 

1,593 
3,581 
3,132: 
3.983 
4,087 

4,551 
1,763 
360 
3,519 
3,722 

2,616 
2,510 
2,346 
1,622 
343 

2,437 
3,556 
3,396 
3,394 
1,961 


3,466 
1,567 
1,364 
1,770 
3,841 

3,138 
3,119 
3,059 
1,435 
1,065 

3,139 
3,450 
3,364 
3,379 
3,316 

1,511 
138 
1,916 
1,966 
1,953 

1,956 
1,916 
1,X1 
140 
1,978 

3,313 
2,185 
1,968 
1,484 
1,055 
851 


1,414 
497 
884 
117 

1,401 

1,881 

1,466 

926 

208 

3,627 

2, 
1,921 
1,740 
1,364 
931 

114 

1,845 

028 

861 
964 

987 

804 

98 

1,396 

1,441 

1,700 
1,413 
1,897 
1,306 
200 
1,964) 
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rrimade  River  at  Lawretut,  Matt.,  for  the  ymr«  eitdbijr 
/5S0-29/5— Continued. 


1. 

Feb. 

Uar. 

Apr. 

lUy. 

Jane. 

15,318 
14,986 
13,631 
13,737 
11,840 

July. 

3,390 
2,622 
2,961 
900 
3,368 

1,630 
384 
1,941 
1,738 
3,080 

Aug.     SepC 

MO 

715 
U3 

706 

MB, 

2,962 
3,076 
2,261 
1,627 
1,894 

4,611 
3,171 
2,106 
4,736 
3.626 

3,346 

3,288 
3,447 
2,751 
2,118 

25,394 
24,821 
34,771 
22,306 
18,986 

9,910 
9,584 
9,032 
7,384 
7,206 

3,3S4 
3,263 
1,452 
194 
3,474 

sn 
too 

i,m 

3,720 

728   s,»n 
ns    3,038 
547     3,856 
MS     2,964 
M3    2,297 

17,881 
20,440 
26,173 
30,720 
36,680 

8,471 
7,886 
9,809 
10,465 
11,063 

10,236 
8,946 
7,367 
6,8SO 
7,744 

3,784 
3,664 
3,648 
3,581 
1,639 

3,<10 
1377 
343 
3,gU 
3,(01 

Bl'    1,003 
175    3,522 
B3i    2,902 
152;    2,82( 
m\   2,n6 

4,»44 

4,428 
6,563 
10,001 
16,600 

31,264 
18,416 
16,678 
15,709 
16,201 

10,683 
9,901 

10,200 
9,961 

11,331 

6,200 
4,936 
4,554 
4,519 
3,879 

3,131 

1,931 

1,18^ 

319 

1,987 

187 
3,307 
4,160 
4,670 
3,580 

8,793 
2,143 
2,004 
1,318 
17B 

1831    2,814 
01     3,316 
120       851 
1731    3,190 
■14     3,144 

23,300 
36,013 
30,067 
35,863 
35,363 

15,672  10,767 
17,604    10,878 
22,816   14,313 
23,500   14,444 
23,394    U,e99 

3,641 

6,130 
3,853 
8,197 
3,625 

3,349 

1,993 
3,131 
i;464 

3,364 

1,801 

345 

3,087 

2,351 

Ml'    3,231 
114'    2,742 
39    6,339 
110     3,848 
I85j    3,758 

36,017 
31,445 
18,030 
15,544 
12,967 

30,080   10,909 
17,964    11,087 
16,689   13,253 
18,623   13,215 
18,5081  13,350 

3,975 
2,554 
796 
3,893 
3,384 

213 

2,361 
2,309 
2,486 
3,713 

3,463|    1,«S7 
3,272;        677 
2,299     4,006 
1,474|    3,318 
377,    3,071 

50. 

«3 
76 
S3. 

04' 

5,964 
6,008 
4,812 
4,518 

11,425 
10,888 
10,650 
13,341 
23,803 

14,653  11,143 
12,877  10,663 
11,9721    9,319 
12,994     8,234 
10.040.     6.B45 

3,108 
3,939 
3,386 
1,620 
301 

3,878 

1,753 

175 

2,227 

\\'^ 

2,419 
2,580 

2,407 
600 
526 

3,867     3,9U 
2,296     3,008 
2,187     1,960 
2,179        28t 
2,160,    3,433 

>•»«», 

1,818        493 
1,183     3,800 
160     3,421 
1,817     3,196 
1,880     2,070 

26,5091 

11,325 

j 

87!    5, 060 
40     5,8CO 
90     7,152 
77     6,086 
33     5,726 

4,557  17,983 
6,134   30,694 
7,074    17,OS3 
6,415,  14,120 
5,965!  12,483 

9,170 
8,111 

6,771 
5,924 
6,846 

11,599 
10,178 

8,278 
7,215 
6,531 

27I    6,177 

70  4,838 
89     3,149 
74:    3,400 

71  5,393 

6,663 
4,981 
3,392 
2,988 
6,200 

13,578 
13,075 
11,786 
10, 4M 
9,480 

5,990 
5,793 
6,501 
5,360 
3,972 

6,965 
4,495 
4,014 
6,378 
4,153 

686 

3,112 
2,708 
2,501 
2,151 

1,854     1,243 
1,807        171 
1,962     1,783 
1,304     1,788 
198     1,760 

45.    4,330 
37:    3,448 
J7    3,513 
19l    3,688 
74     3,553 

6,306 
7,167 
8,112 
8,065 
12,403 

8,947 
9,499 
13,129 
14,511 
14,723 

3,662 
6,530 
4,205 
3,688 
3,258 

3,736 
3,605 
3,585 
2,270 
1,325 

1,909 
1,574 

2t7 
2,185 
2,319 

1,964     1,758 
1,743     1,710 
1,730     1,008 
1,746         lU 
l,828i    1,548 

J7    1,731 
»    4.871 
14     3,872 
n.    3,617 
19!    3,314 

22,790 
27,272 

31,775 
16,896 
14,750 

13,997 
13,112 

11,783 
10,225 
9,141 

4,123 
2,657 
3,104 
5,006 
3,724 

3,898 
3,282 

2,766 
2,737 
2,851 

2,227 
2,257 

2,399 

1,628 

247 

1,074    1,483 
164,    1,460 
1,687     1,413 
1,678     1,486 
1,750     1,046 

i2     3,193 
r7     1,964 
»     4,749 
n    7,0»4 

a   e,33s 

16,910 
23,190 
27,638 
»,547 
16,431 

9,827 
8,643 
8,114 
7,678 
71790 

3,743 
3,881 
4,185 
4.806 
10,494 

2,460 
621 
4,141 
3,063 
2,689 

3,132 
1,956 

1,864 
1,640 
1,699 

1,826 
1,816 
1,234 
303 
1,417 

m 

1,901 
1,901 
3,110 
4,718 

18 

12 

12 

0. 

6. 

7. 

S,40e 
4,047 
6,016 

19,380 
31,331 

34,757 
37,040 
25,651 

7,076 
7,007 
8,220 
8,021 
8.076 

13,366 
10,877 
9,188 
9,627 
14,790 
15,106 

3,634 
3477 
3,036 

384 
2.598 

1,306 
99 

1,S34 
1,632 
1,7S0 
1,828 

1,379 
1,319 
1,333 
1,452 

3,496 

3,121 

296 

2.432 

859]    2,304 

19,6501 

1       158! 

1 


I  If! 


'i! 


' 
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SUBFACE   WATEBS  OF   MASSACHUSETTS. 


DaUy  diieharge,  in  seeond-feet,  of  Merrimack  River  at  Lawrence,  Mat*., /or  the  year*  ertdh 
Sept.  30,  1880-1916— Coatinned. 


Day. 

Oc^. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

3,222 
11,610 
23,200 
32,600 
30,790 

38,890 
23,  .160 
19,397 
16,720 
15,785 

12,938 
11,331 
10,128 
8,976 
8,637 

8,533 
8,645 
8,775 
9,939 
9,012 

7,318 
7,275 
8,156 
6,886 
7,093 

7,354 
10,679 
18,627 
26,545 
27,742 

Apr. 

May. 

June. 

July. 

2,878 
3,006 
3,037 
630 
1,845 

4,017 
3,177 
3,287 
3,172 
3,154 

1,882 

Aug. 

Sept. 

191»-14. 
1 

1,939 
3,102 
2,724 
1,899 
1,439 

3.986 
3,211 
3,873 
3,333 
3,626 

2,021 

260 

6S8 

3,084 

3,058 

3,183 
2,933 
3,155 
371 
3,995 

3,731 
5,228 
6,568 
6,136 
3,322 

4,333 

8,190 
8,083 
7,599 
6,402 
5,649 

1,674 

1,726 

838 

119 

1,706 

1,«94 
1,«90 

1,736 
980 

113 

09 

1,660 

1,730 

1,719 

1,682 
1,038 
136 
1,732 
1,912 

1,883 

1,830 

1,817 

997 

115 

1,783 
1,83? 

i.-ni 

1,707 
OT4 

3,910 
3,916 
5,333 
4,326 
3,845 

3,612 
3,634 
2,458 
1,301 
4,980 

10,092 
9,799 
7,054 
6,808 
4,295 

3,371 
5,402 
4,377 
3,642 
3,685 

4,030 
3,818 
3,695 
6,341 
4,373 

3,773 
1,350 
4,725 
3,818 
3,288 

143 
1,718 
1,736 
1,768 
1,770 

1,729 
1,006 
119 
1,688 
1,724 

1,666 
1,647 
1,744 
1,006 
125 

1,770 
1,796 
1,885 
2,553 
3,801 

1,924 
696 
3,035 
2.870 
2,873 

947 

1,611 

978 

132 

2,956 

6,071 
4,142 
3,973 
4,125 
4,490 

3,256 
3,715 
6,435 
7,992 
8,310 

7,062 
6,273 
4,607 
4,299 
6,069 

5,026 
4,615 
4,677 
4,688 
2,763 

2,024 
5,136 
4,234 
4,022 
3,435 

6,024 
3,973 
3,290 
6,610 
4,47ft 
4,112 

3,339 
3,317 
3,488 
3,736 
1,887 

710 
3,696 
3,919 
3,673 
3,424 

3,199 
1,550 
458 
2,638 
3,980 

3,627 
2,377 
2,371 
1.451 
192 

2,028 
2,178 
3,195 
2,119 
641 

963 
149 
3,069 
3,031 
1,967 
3,063 

3,974 
3,738 
3,626 
1,830 
4,807 

4,084 
3,826 
3,786 
3,821 
2,614 

1,723 
4,733 
3,399 
3  139 
3,037 

2,793 
3,207 
541 
3,410 
2,825 

2,918 
3,142 
3,277 
2,236 
1,484 

4,962 
4,311 
4,810 
4,877 
5,188 
5,182 

1,655 

1,167 

290 

1,855 

1,867 

1,794 

2,531 
3,533 
4,226 
4,300 

6,178 
4,211 
4,270 
4,462 
4,871 

2,823 

1,961 
6,351 
10,376 
13,364 

13,589 
10,991 
7,688 
6,54« 
7,349 

6,287 
6,649 
6,250 
2,991 
3,433 
3,813 

4,683 
6,863 
5,189 
6,056 
7,324 

7,005 
5,609 
6,029 
6,448 
5,354 

4,751 
4,622 
4,207 
2,933 
2,163 

4,771 
3,921 
3,806 
3,680 
3,883 

2,709 
2,480] 
3,298 
6,147 
3,396 

3,342 
3,642 
2,673 

5,069 
4098 
3,648 
3,291 
3,299 

3,431 

1,701 
5,285 
4,600 
4,887 

4,664 
4,383 
3,022 
3,901 
6,179 

5,083 

6,750 
8,218 
8,302 
8,090 

6,080 
6,030 
7,560 
7,190 
9,100 

36,300 
89,200 
27,054 

32,560 
34,260 
31.072 
23,823 
23,094 

30,545 
17,628 
16,730 
18,783 
24,844 

24,915 
21,411 
20,844 
19,866 
17,744 

16,686 
17,308 
17,322 
17,635 
19,389 

38,823 
37,144 
39,322 
21,401 
17,157 

15,161 
19,768 
26,838 
27,340 
26.282 

26,292 
23,902 
18.683 
17,110 
16,528 

18,386 
20,323 
19,438 
17,058 
16,307 

16,487 
14,787 
14,904 
16,131 
16,231 

14,337 
12,322 
11,541 
10,493 
9,926 

9,428 
8,884 
8,053 
7,338 
8,079 

6,672 
9,975 
6,383 
6,3«S 
3,824 
4,106 

6,784 
11,227 
11,020 
8,462 
8,362 

7,476 
6,666 
5,868 
9,358 
6,808 

6,813 

9,446 
9,035 
4,902 
3,651 

3,610 
5,418 
4,352 
3,868 
3,745 

3,617 
2,683 
1,876 
4,470 
3,365 

3,158 
3,174 

5,953 
3,770 
3.603 
3,986 
4,087 

4,423 
5,496 
5,771 
5,048 
4,061 

3,963 
3,662 
2,279 
1,171 
4,585 

3,007 
3,601 
2,835 
3,034 
2,068 

608 
3,828 
2,878 
2,680 
2,737 

2,765 
1,816 
439 
2,838 
2,861 

4,088 
3,299 
3,077 

1,393 
124 
2,314 
2,264 
2,389 

2,531 
2,360 
1,393 
175 
2,138 

2.127 

4,11 

3 

3,  A' 

3 

3,n 

4 

3  71 

6 

!,«■ 

6 

i,r 

7 

l,<M 

8 

3,3< 

9 

2,K 

10 

2  6i 

11 

2  31 

12 

2,099     2,100 
4,396     2,184 
3,848     2,140 
3,498     1,449 

2,701         144 
3,430    3,334 

1.3 

13 

1' 

14 

2,» 

15 

2,Z 

16 

2,» 

17 

2  1 

18 

1,572:    2,460     2.a 

19 

427|    3,463;    1.2 

30 

2,706,    2,435 

1 

31 

2,7S0'    3,407 
2,724     1,564 
2,575        6SS 
3,456    3,269 
1,710    3,827 

ml    3,761 
2,322:    3.667 

2,«T 

32 

3,01 

23 

i,ar 

24 

1.91 

25... 

l,» 

36 

1,11 

27 

i; 

38 

2,266 
3,269 
2,197 
3,323 

2,681 
3,172 

2,446 

1,968 

402 

3,134 

i,n 

39 

1,(M 

30 

i><i; 

31 

24, 470. ..■-... 

1914-15. 
1 

20,659 
14,444 
11,321 
9,971 
8,539 

7,427 
6,967 
7,918 
6,106 
6,583 

«,325 
6,088 
4,685 
4,548 
6,331 

6,285 
4  466 
4,666 
4,761 
3,581 

3,660 
5,520 
4,794 
4,617 
4,828 

5,428 
5,691 
6,313 
6,100 
6,451 
5,068 

4,660 
4,449 
3,679 

9|606 

6,104 
5,461 
6,298 
6,843 
7,736 

8,790 
14,045 
20,562 
18,707 
14,274 

11,538 
9,608 
8,536 
8,227 
8,140 

7,289 
6,730 
6,554 
4,943 
4,648 

6,260 
6,643 
7,441 
6,687 
6,068 



9,333     4,4- 

3 

6.352     4.2! 

3 

4,T97i    6,025     3.r 

4 

2,678 

10.558     7.769 

3,W 

6 

1,789   10,639   19,639 

428     9,366  31,786 
2,303     7,845;  18,978 
2,41l!    6,774    15,753 
2,540  15,303   15,118 
2,536,  39,936  14.443 

i,M 

• 

2,34 

7 

4,4t 

8 

3,W 

9 

3,«a 

10 

3  K 

11 

1 
2,226!  22,714 
1,335   16.713 

13,451 
11,508 
10,060 
8,902 
8,449 

8,087 
8,209 

1,« 

13 

HI 

13 

153 
2,238 
2,389 

3,493 

3,065 

1,919 

1,221 

»47 

3,224 

2,876 
2,740 
2,829 
3,908 

1,643 
408 
3,670 
2,538 
3,341 



12,342 
9,327 
7;865 

7,114 

5,835 
5,143 

3,W 

14 

3  V 

16 

3,Hr 

16 

3,711 

17 

2  71; 

18 

7,929     1,88 

19 

9,907 

6.982         41! 

30 

5,218     6,180    2,68 

31 

4,791     4,685'    2,92 

23 

4,553     3,819     2,66 

23 

4,617]    5,783     2.81 

34 

3,664     9.142 

3,77 

2S 

3,096 

4,603 
4,430 
6,168 
6,085 
«,660 
S,30O 

10,347 

8,360 
7,440 
6,798 
4,983 
5,286 
4,470 

i.m 

36 

1,96 

37 

4  28 

38 

3,12 

39 

3,87 

80 

2:88 

SI 

Note.— The  above  table  shows  the  actual  now  at  Lawrence;  not  oorractad  Ibr  water  wasted  by  tb 
MetropoUtan  Water  and  Bewerace  Board. 
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River  at  Lawrenee,  Matt.,  for  the  ftart  ending  Sept.  SO, 
1880-1915. 

»i3  unnf^  In  order  o(  drynMS.) 


Wee!c  mdlng 
Sunday. 


1880-81. 
Oct.   17 

24 

10 

3 

J»n.     9 

8«pt.   * 

Jan.     2 

July  M 

Aug.  21 

Oct.  31 

Sept.  25 

Feb.    « 

Aug.  28 

Dec.  26 

Jan.   1« 

July  17 

Jan.    23 

30 

Sept.  11 

18 

Dec.    5 

Nov.  28 

Dec.  19 

12 

Julv  10 

Aug.  14 

Feb.  13 

Nov.  21 

Aug.    7 

Jun«  26 

July    3 

Feb.  27 

Nov.  14 

July  31 

June  12 

Nov.    7 

June  19 

S 

Feb.  W 

Apr.  10 

3 

May    8 

29 

Uar.    6 

May  IS 

Mar.  27 

Apr.  17 

Mar.  20 

Apr.  24 

May    1 

22 

Mar.  13 

The  year 


Mean  diacharge  in  Beoond-fBet. 


1,583 
1,«S3 

1,78? 
1<«29 
1,942 
2,238 
2,244 
2,255 
3,257 
2,287 
3.306 
2,316 
3,346 
3,430 
-,454 
2,493 
2,531 
2,531 
2,578 
2,657 
2,683 
2,806 
2,810 
3,839 
3-,  055 
3,061 
3,117 
3,300 
3,645 
3,744 
4,380 
5,021 
5,287 
5,456 
5,686 
5,851 
6,028 
6,121 
8,387 
8,925 
9,572 
11,618 
11,742 
13,005 
13,153 
15,543 
17,964 
19,488 
20,015 
»,726 
22,150 
23,091 


6,445 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
0 
18 
3 
2 
2 
2 
3 
3 
3 
3 
25 
3 
75 
3 
3 

40 

34 

137 

3 

3 

265 

3 

175 

72 

200 

134 

221 

58 

81 

383 

45 

397 

305 

447 

139 

85 

139 

741 


1,580 
1,650 
1,779 
1,936 
1,940 
3,236 
2,241 
2,252 
3,255 
2,284 
3,304 
3,314 
3,344 
3,428 
2,464 
2.475 
2,528 
3.529 
2,576 
2,655 
2,680 
2,803 
2,807 
2,836 
3.030 
3,0V) 
3,092 
3,297 
3,642 
3,704 
4,346 
4,884 
5,284 
5,453 
6,421 
5,848 
5,853 
6,049 
8,817 
8.801 
9.351 
11,560 
11,661 
12,682 
13,107 
15,146 
17,750 
19,041 
10,876 
20,641 
22,011 
22,350 


80      6,365 


a346 
.361 
.300 
.423 
.436 
.480 
.491 
.493 
.49* 
.500 
.504 
.506 
.513 
.533 
.537 
.542 
.553 
.553 
.564 
.581 
.687 
.614 
.615 
.621 


.677 
.722 
.797 
.811 
.951 
1.069 
1.157 
1.19S 
1.180 
1.380 
1.281 
1.324 
1.791 
1.926 
2,046 
2.530 
2.652 
2.775 
2,868 
3.314 
3.886 
4,167 
4.349 
4.5IT 
4,817 
4.891 


1.390 


shltnate  drainage  basin,  wag  diverted  to  Charles  River,  thus  arti- 
u-e  mile.    Prior  to  July,  1909,  the  total  drainage  area  was  4,664 

kinace  area  from  which  discharge  wasted  Into  the  Merrimack  was 
laof,  94  square  miles;  Mar.  7,  1808,  to  June  30, 1909, 313  sqnar* 
iiara  miles. 

9  arsK  was  4,567  saoare  mBes;  Jan.  1, 1881,  to  Mar  ■  6, 1808, 4,570 
15,  4,452  square  miles. 

rem  cliv«rt«ddi»lna(eareahasedoa  datafonUshedhy  the  Meti» 


in 

I 
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SURFACE    WATERS   OF    MASSACHUSETTS. 


Weekb/  discharge  of  Uemmack  River  at  Lawrence,  Man.,  for  the  yean  endinff  Sept.  90, 

1880-1915— Continued. 


Week  ending 
Sunday. 


Mean  discharge  in  second-feel. 


Sept. 
Aug. 


Oct. 
Aug. 
Sept. 
July 
Oct. 


Sept. 
July 


Dec. 
Nov. 
Feb. 
Jan. 
Nov. 
Jan. 
Nov. 
Dec. 

Nov. 
June 
Uay 

Feb. 
Dec. 
June 
Jan. 
Apr. 
Jan. 
Apr. 
May 
Mar. 
Apr. 

Feb. 
Apr. 
Feb. 
June 
Mar. 
May 
June 
Mar. 
Jan. 
Mar. 


1881-82. 

3 

10 

27 

20 


16 

13 

17 

30 

9 

2 

30 

23 

24 

23 

16 

9 

2 

18 

6 

12 

22 

20 

29 

27 

4 

11 5,8M 

13 5,864 

18 6,301 

7 7,028 

14 !    7,034 


1,900 
1,938 
2,070 
2,078 
2,184 
2,207, 
2,241 
2,2S8 
2.272 
2,369 
2,492 
2,688 
2,905 
2,«20 
2,932 
3,412 
3,989 
4,025 
4,399 
4,532 
5,114 
5,420 
5,507 
5,515 
5,547 
5,639 


The  year... 


7,062 
7,067 
7,352 
7,693 
7,801 
8,691 
10,058 
10,424 
10,601 
10,696 
12,336 
12,533 
12,665 
12,926 
13,400 
13,722 
14,358 
17, 175 
19,a56 
19,093 
22,297 


7,282 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

195 

91 

2 

172 

2 

19 

3 

2 

29 

42 

66 

117 

34 

23 

92 

68 

37 

3 

195 

1.58 

37 

108 

361 

55 

290 

69 

an 

203 
123 
605 
106 
425 


a 

09 

■S 

oi 

S 

o 

U 


1,898 

1,936 

2,068 

2,076 

2,182 

2,205 

2,239 

2,256 

2,270 

2,367 

2,490 

2,686 

2,903 

2,918 

2,930 

3,410 

3,987 

4,023 

4,396 

4,530 

4,919 

5,329 

5,505 

5,343 

5,545 

5,610 

5,)«2 

5,862 

6,272 

6,986 

6,968 

6,925 

7,033 

7,329 

7,601 

7,735 

8,654 

10,055 

10,229 

10,443 

10,659 

12,228 

12,172 

12,610 

12,636 

13,331 

13,471 

14,153 

17,032 

18,451 

18,987 

21,872 


7,184 


0.  415 
.424 
.453 
.454 

.477 

.483 

.490 

.491 

.497 

.518 

.545 

.588 

.635 

.639 

.641 

.746 

.872 

.880 

.962 

.991 

1.076 

1.166 

1.2a5 

1.169 

1.213 

1.228 

1.281 

1.283 

1.372 

1.529 

1.525 

1.515 

1.539 

1.604 

1.663 

1.693 

1.894 

2.200 

2.238 

2.285 

2.332 

2.676 

2.664 

2.759 

2.785 

2.917 

2.948 

3.097 

3. 731 

4.037 

4.155 

4.786 


Week  ending 
Sunday. 


1.572 


1882-83. 
Sept.  30 

16 

23 

9 

2 

Aug.  26 

19 

Jan.    21 

14 

Dec.    3 

Jan.     7 

28 

Dec.  24 

31 

10 

Feb.     4 

Aug.  12 

Dec.  17 

Feb.  11 

Nov.  12 

Aug.    5 

Nov.  19 

26 

Feb.  18 

July  29 

Oct.    15 

Nov.    5 

July   15 

8 

Mar.  18 

Oct.     8 

29 

Mar.  11 

July     1 

Oct.   22 

Mar.    4 

Feb.  25 

Mar.  25 

July   22 

June  10 

17 

24 

Anr.     1 

May  20 

June    3 

May    6 

Apr.     8 

Oct.     1 

May   13 

27 

Apr.  29 

15 

22 

The  year. 


Mean  discharge  in  seoond-Ieet. 


£^g  as 


5|a 


.2  o 

asl 


1,110 
1,180 
1,221 
1,512 
1,613 
1,637 
1,737 
1,827 
1,885 
1,894 
2,095 
2,119 
2,148 
2,171 
2,177 
2,178 
2,189 
2,281 
2,294 
2,317 
2,392 
2,404 
2,416 
2,460 
2,483 
2,583 
2,628 
2,856 
2,934 
2,967 
2,989 
3,040 
3,353 
3,483 
3,705 
3,797 
4,124 
4,275 
4,459 
4,649 
4,876 
6,367 
6,383 
6,609 
7,039 
7,767 
8,351 
8,660 
9,361 
10, 793 
12,075 
20,566 
23,469 


4,413 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
40 
2 
2 
2 
2 
2 

165 
2 
3 
78 
3 
2 

137 
87 

243 
3 
20 
11 
3 

134 

7 

67 

12 

41 

2 

3 

230 
68 

118 

101 


31       4,382  I 
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«b  River  at  Laterenee,  llau.,  far  the  ytan  ending  Sept.  SO, 
1880-1915— GoaxinvoA. 


JTB  In  tiOODd  ifH/t. 


\,m. 

a368 

1,7M 

.384 

1,781 

.300 

l.TW 

.303 

1806 

.306 

1,807 

.306 

1  908 

.306 

l,SOt 

.417 

3,080 

.467 

2,087 

.467 

2,117 

.468 

3,158 

.472 

3,180 

.473 

217» 

.477 

3,300 

.481 

3301 

.482 

3,378 

.408 

3,S16 

.807 

3,J37 

.600 

3,818 

.607 

2386 

.618 

2,5» 

.663 

3,i48 

.668 

3,606 

.661 

3,«3t 

.640 

3,100 

.732 

300« 

.808 

3,783 

.828 

3,S68 

.868 

4,0«4 

.886 

4,318 

.846 

4,307 

.MO 

4908 

1.074 

6,371 

1.176 

5,717 

1.261 

6,844 

1.370 

6,731 

1.470 

7660 

1.678 

8,680 

1.888 

0886 

3.163 

10,687 

3.317 

10,633 

3.336 

10,844 

3.373 

11,710 

3.673 

11,431 

Z601 

16,aM 

3.303 

1&,«16 

3.482 

23,563 

4.037 

25,061 

5.484 

26,607 

&822 

M,747 

7.166 

S3, 467 

7.321 

a,073 

1.626 

Weekending 
Sunday. 


1884-86. 
Oct.   26 

1» 

12 

Aug.    2 

Nov.  23 

Oct.     6 

Nov.    2 

16 

Sept.  27 

July  36 

Jane  28 

Nov.    0 

liar.  20 

June  21 

Sept.  20 

July  10 , 

Dee.     7 

Uar.  22 

Feb.    8 

July    6 

Sept.  6 

13 

Uar.    1 

Nov.  30 

Aug.  30 

Jan.   25 

July  12 

Dee.  21 

Mar.  18 

Aug.  23 

Uar.    8 

Hay  31 

Feb.  22 

Jan.   11 

Feb.    1 

Dec.  14 

Feb.  18 

Jan.     4 

18 

June    7 

14 

Dee.  28 

May  24 

Aug.    9 

16 

May  17 

10 

Apr.    6 

19 

May    3 

Apr.  36 

12 


The  year. 


Mean  discharge  in  seoond-feet. 


1,882 
1,748 
1,839 
1,867 
1,874 
1,886 
1,932 
2,063 
2,086 
2,121 
2,138 
2,266 
2,34t 
2,653 
2,718 
2,724 
2,738 
3,367 
3,441 
3,483 
3,481 
3,884 
3,671 
3,756 
3,786 
3,801 
3,804 
3,886 
4,011 
4,463 
4,496 
4,730 
4,927 
5,339 
5,409 
5,429 
5, 644 
5,881 
6,101 
6,160 
6,163 
6,319 
6,823 
7,063 
7,873 
8,574 
10,393 
10,510 
16,333 
17,810 
20,971 
21,600 

8,373 


2 

2 

2 

3 

2 

2 

2 

2 

2 

3 

3 

12 

130 

3 

3 

2 

3 

125 

35 

3 

2 

2 

104 

2 

2 

90 

8 

0 

137 

2 

273 

74 

191 

130 

48 

6 

246 

I.W 

188 

78 

87 

143 

156 

2 

2 

151 

160 

351 

13S 

va 

59 
246 

72 


1,680 
1,746 
1,837 
1,865 
1,872 
1,884 
1,930 
2,061 
2,084 
2,118 
2,136 
2,254 
2,214 
2,650 
2,716 
2,722 
2,736 
3,242 
3,406 
3,480 
3,479 
3,552 
3,567 
3,754 
3,784 
3,711 
3,799 
3,847 
3,874 
4,461 
4,223 
4,656 
4,736 
5,209 
5,361 
5,423 
5,398 
5,751 
5,913 
6,085 
6,106 
6,176 
6,667 
7,061 
7,871 
8,423 
10,233 
10,160 
16,195 
17,277 
30,912 
21,354 

5,301 


0.368 

.383 

.403 

.408 

.410 

.413 

.422 

.481 

.466 

.463 

.467 

.493 

.484 

.580 

.604 

.596 

.809 

.709 

.746 

.755 

.761 

.777 

.781 

.821 

.828 

.812 

.831 

.842 

.848 

.976 

.924 

1.019 

1.036 

1.140 

1.173 

1.187 

1.181 

1.268 

1.294 

1.332 

1.336 

1.351 

1.45* 

1.845 

1.722 

1.843 

3.239 

2.223 

3.844 

3.781 

4.576 

4.673 

1.160 
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SURFACE   WATERS  OF   MASSACHUSETTS. 


Weekly  ditdiarge  of  Merrimack  River  at  Lavjrenee.  Mass. ,  for  the  yeart  ending  Sept.  i 

1880-1915— Continued. 


Week  ending 
Sunday. 


1885-86. 
Sept.  19 

12 

5 

Aug.  29 

July   12 

Aug.  15 

8 

Sept.  26 

Jiilr   18 

Aug.    1 

22 

Oct.     4 

July     4 

25 

Oct.    11 

18 

June  27 

13 

20 

6 

Nov.    1 

Dec.     6 

Oct.   25 

May   30 

Nov.  29 

22 

Dec.   27 

May     9 

Dec.   13 

May   23 

Jan.    31 

3 

Feb.     7 ;.. 

Mar.  14 

21 

May   16 

Jan.    24 

May     2 

Nov.    8 

Dec.  20 

Mar.  28 

Feb.  U 

•Jan.    17 

Nov.  15 

Feb.  28 

Mar.    7 

Apr.  25 

Jan.    10 

Apr.  18 

11 

4 

Feb.  21 . 

The  year. 


Mean  discharge  in  second-feet. 


Ill 


§3 


1,788 

1,837 

1,879 

1,909 

1,919 

1,970 

2,068 

2,090 

2,137 

2,167 

2,170 

2,221 

2,6.10 

2,666 

2,721 

2,792 

2,830 

2,997 

3,667 

3,911 

4,485 

4,756 

4,891 

6,023 

5,457 

6,136 

6,283 

6,427 

7,209 

7,316 

7,590 

7,896 

8,227 

8,266 

8,300 

8,437 

9,161 

9.790 

10, 193 

10, 437 

11,469 

13,353 

14,754 

15,926 

16,099 

18, 2S! 

20,767 

22,010 

23,290 

26,229 

26,767 

34,286 


8,423 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

18 

2 

103 

2 

25 

204 

52 

174 

69 

101 

78 

151 

127 

149 

130 

223 

101 

88 

61 

16 

237 

.130 

772 

70 

138 

aS5 

167 

116 

209 

195 

464 

303 

1,006 


n 

£ 


1,786 

1,835 

1,877 

1,907 

1,917 

1,968 

2,066 

2,088 

2,135 

2,165 

2,168 

2,219 

2,628 

2,664 

2,719 

2,790 

2,828 

2,995 

3,665 

3,893 

4,483 

4.653 

4,889 

4,998 

6,253 

6,084 

6,109 

6,358 

7,108 

7,23S 

7,439 

7,869 

8,078 

8,116 

8,077 

8,336 

9,073 

9.729 

10,177 

10,200 

11,139 

12,581 

14,684 

15,788 

15,714 

18,122 

20,651 

21,801 

23,095 

25,763 

26,464 

33,280 


1.9 
3  as 

^^ 


122  I     8, 301 


0.391 

.402 

.411 

.417 

.419 

.131 

.452 

.457 

.467 

.474 

.474 

.486 

.575 

.583 

.595 

.811 

.619 

.655 

.802 

.852 

.981 

1.018 

1.070 

1.094 

1.149 

1.331 

1. 337 

1.391 

1.555 

1.584 

1.628 

1.722 

1.768 

1.776 

1.767 

1.824 

1.985 

2.129 

2.227 

2.232 

2.437 

2.753 

3.213 

3.4.'>5 

3.439 

3.963 

4.519 

4.770 

6.  aw 

6.638 
5.791 
7.282 


1.816 


Week  ending 
Sunday. 


1886-87. 
Oct.   24 

17 

10 

31 

3 

Sept.  25 

July  24 

June  19 

July   17 

10 

Jan.    23 

Sept.  18 

Jan.    16 

Dec.   19 

Sept.  11 

Nov.    7 

Dec.   12 

Nov.  14 

Auc.  14 

Jan.     9 

Dec.  26 

Mar.  13 

Dec.     8 

Aug.  21 

7 

Mar.    6 

May  29 

Sept.    4 

July     3 

May  22 

Mur.  20 

Juno  12 

Jan.     2 

Nov.  21 

28 

June  26 

Ffb.  20 

Mar.  27 

Fob.  27 

Apr.     3 

Feb.  13 

Juno    5 

Apr.  10 

Jan.    30 

May  15 

Aug.  28 

July  31 

Am.  24 

May     8 

Feb.     6 

May     1..... 

Apr.  17 


Mean  discharge  in  second-fet 


si" 


1,7S6 
1,936 

2,ise 

2,242 

2,916 

3,178 

3,499 

3,665 

4,003 

4,006 

4,306 

4,?14 

4,333 

4,701 

4,804 

4,919 

4,920 

6,032 

6,240 

5,  .120 

5,677 

6,115 

6,544 

6,730 

(1,939 

7,194 

7,289 

7,368 

7,  ,560 

7,643 

7,724 

7,926 

8,231 

8,711 

9,467 

9,399 

10,207 

10,694 

10, 761 

11,306 

11,404 

11,857 

14,019 

14,031 

14,457 

15,lfiO 

16, 171 

21.443 

23,350 

23,910 

28,229 

31,879 


2 

2 

2 

2 

2 

2 

2 

8 

2 

2 

112 

2 

85 

3 

2 

2 

3 

2 

50 

93 

82 

318 

6 

35 

66 

172 

5 

2 

2 

43 

336 

35 

137 

2 

2 

5 

293 

397 

428 

462 

186 

76 

365 

8D6 

102 

13 

31 

240 

220 

411 

383 

281 


e 

•o 

J 

II 

S 

o 


1,784 

1,934 

2,154 

2,240 

2,914 

3,176 

.1,497 

3,657 

4.001 

4,004 

4,194 

4,312 

4,248 

4,698 

4,S02 

4,917 

4,917 

5,030 

6,190 

6,427 

6,595 

5,797 

C.538 

6,695 

6,873 

7.024 

7,254 

7,361 

7.558 

7,602 

7,388 

7,  .891 

8,094 

8,709 

9,465 

9,594 

9,914 

10,297 

10,333 

10,8)4 

11.218 

11,781 

13,684 

13.153 

14,355 

15,117 

16,1!0 

21,203 

23,130 

23,499 

27,8t6 

31.593 


Theyear 8.813  i    123  j    8,690 
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River  at  Lawrence,  JfoM.,  for  the  years  endirig  Sept.  SO, 
1830-1915— Contxaxxed. 


MS 
14 
M 
U 
72 

S.043 
6.408 
5.526 

«.on 

«.471 

4S 

1.S77 

Weekending 
Sunday. 


1888-49. 
Sept.   8 

15 

1 

July  14 

21 

Tone  30 

July    7 

Aug.  25 

June  23 

Mar.    3 

Sept.  29 

Aug.  18 

May  19 

Sept.  22 

July  28 

June   2 

Feb.  17 

May  12 

Feb.  24 

Aug.  11 

Feb.  10 

June  16 

May  28 

June   9 

Aug.    4 

Feb.    3 

Dec.  16 

Jan.   27 

Apr.  28 

Nov.  11 

Apr.  21 

Mar.  17 

Jan.    6 

Apr.    7 

Oct.     7 

21 

Mar.  31 

24 

Apr.  14 

Oct.  28 

Nov.  26 

May     5 

Nov.    4 

Dec.     9 

Jan.    20 

Dec.  30 

Mar.  10 

Oct.  14 

Nov.  18 

Jan.    13 

Dec.    2 

23 

The  year. 


Mean  dbcfaarge  in  sacond-leat 


2,210 
2,373 
2,527 
2,741 
2,853 
3,070 
3,106 
3,557 
4,133 
4,410 
4,437 
4,493 
4,606 
5,181 
5,324 
5,344 
5,860 
5,934 
6,517 
6,667 
6,781 
6,990 
7,631 
7,686 
7,823 
8,199 
8,634 
9,696 
10,040 
10,213 
10.354 
10.634 
10,649 
11,027 
11,131 
11,216 
11,253 
11,343 
11,369 
11,594 
12,000 
12,099 
12,663 
13,050 
13,594 
13,991 
13,996 
14,311 
15,239 
17,431 
20.684 
22,151 


16 

47 

65 

9 

26 

8 

12 

-161 

17 

66 

91 

316 

2 

145 

39 

117 

79 

16 

176 

198 

128 

24 

90 

213 

262 

224 

245 

259 

125 

200 

95 

118 

230 

200 

230 

177 

87 

121 

105 

218 

209 

113 

193 

263 

299 

322 

245 

291 

297 

546 

736 


8,860      176 


) 


2,194 
2,326 
2,462 
2,732 
2,827 
3,062 
3,094 
3,396 
4,116 
4,344 
4,346 
4,177 
4,504 
5,036 
5,285 
5,227 
5,781 
5,918 
6,341 
6,469 
6,653 
6,966 
7,541 
7,473 
7,561 
7,975 
8,389 
9,437 
9,915 
10,013 
10,259 
10,516 
10,419 
10,827 
10,901 
11,039 
11,166 
11,222 
11,264 
11,376 
11,791 
11,986 
12,470 
12,787 
13,295 
13,669 
13,751 
14,020 
14,942 
16,885 
19,948 
21,462 


8,684 


a  480 
.500 

.539 

.508 

.619 

.670 

.677 

.743 

.901 

.951 

.951 

.914 

.986 

1.102 

I.ISS 

1.143 

1.26S 

1.295 

1.388 

1.416 

1.456 

1.634 

1.6S> 

1.636 

1.654 

1.745 

1.836 

2.066 

2.170 

2.191 

2.246 

2301 

2.280 

2.360 

X386 

2.416 

2.443 

2.456 

2.466 

2.489 

X580 

2.623 

Z729 

2.798 

2.909 

2.991 

3.009 

3.068 

3.270 

3.695 

4.365 

4.696 


1.900 


i( 
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SUKPAOE   WATEBS  OF   MASSACHUSETTS. 


Weekly  discharge  of  Merrimack  Riuer  at  Lawrence,  Mats.,  for  the  years  ending  Sept. 

i«S0-2975— Continued. 


Week  ending 
Sunday. 


Aug. 


July 


Oct. 
JuJy 
Aug. 
June 
Oct. 
Feb. 
Sept. 
Oct. 
Nov. 
Sept. 
Fet>. 

Nov. 
Jan. 

Sept. 

June 

Jan. 

Aug. 

Oct. 

Nov. 

Feb. 

Jan. 

June 

Nov. 

June 

Dec. 

Mar. 

May 

Dec. 

May 

Apr. 

Dec. 

Mar. 

May 

June 

Mar. 

Dec. 

Mar. 

Apr. 

Sept. 

Dec. 

May 

Apr. 

Ir&r. 

Apr. 


1889-90. 

17 

11 

24 

20 

27 

13 

27 


Mean  discharge  in  second-feet. 


The  year. 


1,761 

2 

2,216 

2 

2,243 

2 

2,346 

2 

2,738 

2 

3,236 

2 

3,524 

120 

3,599 

4 

3,690 

2 

4,259 

11 

4,740 

72 

4,761 

107 

5,056 

17 

5,526 

192 

5,694 

92 

6,006 

2 

6,161 

lOX 

6,224 

162 

6,401 

128 

6,549 

110 

6,723 

IVl 

7,179 

6 

7,284 

36 

7,463 

124 

7,751 

2 

8,313 

142 

8,396 

175 

8,781 

160 

9,178 

146 

9,463 

36 

9,966 

81 

10,334 

«7 

10,483 

294 

11,830 

339 

12,183 

90 

12,387 

242 

12,454 

124 

12,851 

107 

13,023 

Z/2 

13,473 

481 

14,0)0 

147 

14,327 

126 

14,536 

25;i 

14,694 

463 

15,130 

506 

15,826 

336 

16,027 

56 

16,660 

289 

17,730 

196 

19,767 

1.53 

20,770 

608 

22,021 

292 

9,380 


§3 


1,759 
2,214 
2,241 
2,344 
2,734 
3,234 
3,404 
3,592 
3,688 
4,248 
4,668 
4,654 
5,039 
5,334 
5,602 
6,004 
6,053 
6,072 
6,273 
6,439 
6,552 
7,173 
7,248 
7,339 
7,749 
8,171 
8,221 
8,621 
9,032 
9,427 
9,885 
10,267 
10,189 
11,491 
12,093 
12,145 
12,330 
12,744 
12,751 
12,992 
13,893 
14,201 
14,283 
14,  Ul 
14,624 
15,490 
15,971 
16,371 
17,535 
19,614 
20,162 
21,729 


147       9,233 


Ss, 


is 


0.385 
.484 
.490 
.513 
.598 
.708 
.745 
.786 
.807 
.930 
1.021 
1.018 
1.103 
1.167 
1.226 
1.314 
1.325 
1.329 
1.373 
1.409 
1.434 
1.570 
1.586 
1.606 
1.696 
1.788 
1.799 
1.886 
1.976 
2.063 
2.163 
2.247 
2.230 
2.514 
2.646 
2.658 
2.698 
2.789 
2.790 
2.843 
3.040 
3.107 
3.125 
3.114 
3.200 
3.389 
3.495 
3.582 
3.S37 
4.292 
4.412 
4.755 


Z020 


Week  ending 
Sunday. 


1890-91. 

Aug.  16 

Sept.  27 

Aug.  23 

Sept.  20 

Aug.    9 

July  19 

Aug.    2 

Sept.  13 

July     5 

26 

Aug.  30 

July  12 

Sept.    6 

June  21 

14 

Dec.     7 

June  28 

Dec.  14 

May  31 

Oct.     5 

June    7 

Dec.  21 

Nov.  30 

Oct.    12 

Jan.    11 

May  17 

Nov.  16 

May  24 

Dec.  28 

May  10 

Jan.     4 

Oct.   19 

Nov.    9 

Feb.  15 

Nov.  23 

May    3 

Feb.  22 

8 

Jan.    18 

Nov.    2 

Mar.     8 

Jan.   25.   

Apr.  12 

Feb.     1 

Mar.    1 

22 
Apr.  26 ... 

Oct.  26!!;;!!! 

Mar.  15 

Apr.  19 

Mar.  29 

The  year 


Mean  discharge  in  second-l 


03  £;  g 


S3s 


1,976 
2,116 
2,123 
2,316 
2,336 
2,517 
2,631 
2,923 
3,001 
3,026 
3,240 
3,289 
3,321 
3,367 
4,033 
4,85« 
4,930 
6,047 
5,074 
5,106 
5,979 
6,169 
6,373 
6,567 
6,783 
6,964 
7,250 
7,820 
7,894 
8,473 
9,326 
9,520 
9,551 
10,040 
10,817 
11,254 
12,424 
13,163 
14,094 
15,037 
15,406 
16,569 
18,126 
18,976 
20,341 
21,260 
22,239 
23,271 
23,979 
23,993 
28,729 
33,057 


P 


9,975 


2 

2 

2 

2 

2 

2 

2 

2 

7 

2 

2 

2 

2 

5 

9 

52 

32 

30 

8 

26 

20 

198 

54 

68 

109 

7 

92 

41 

106 

58 

107 

127 

126 

330 

124 

78 

519 

450 

521 

297 

509 

705 

382 

,387 

560 

453 

137 

461 

462 

893 

290 

53$ 


181   9,794 
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River  at  Lawrence,  Man.,  for  the  yean  ending  Sept.  SO, 
1880-1915— Contianed. 


Is 


0.430 

.423 

.437 

.438 

.464 

.467 

.493 

.SU 

.823 

.534 

.645 

.867 

.623 

.660 

.689 

.718 

.742 

.733 

.778 

.784 

.792 

.799 

.823 

.870 

.898 

1.000 

I.0S7 

1.081 

1.096 

1.137 

1.129 

1.203 

1.241 

1.402 

1.374 

1.446 

1.431 

1.466 

1.506 

1.614 

1.885 

1.907 

1.960 

1.936 

2.004 

2.006 

2.053 

3.159 

3.250 

3.313 

3.118 

4.243 


La07 


Week  ending 
Sunday. 


um-ta. 

Oct.    23 

Aug.  3P 

6 

Oct.    16 

Aug.   13 

Jan.    39 

Oct.    30 

July    30 

Feb.     6 

Oct.     S 

July    33 

16 

Sept.  17 

Jan.    22 

July     9 

Sept.  10 

Nov.     6 

Oct.     2 

Sept.  34 

Jan.    16 

Aug.  27 

Jan.      1 

Deo.   35 

July     3 

June  35 

Mar.     6 

June   18 

Dec.   18 

4 

11 

Mar.   12 

Nov.  13 

Sept.    3 

Feb.   26 

June  11 

Jan.      8 

Feb.   13 

June     4 

Nov.  27 

Feb.    19 

Nov.  20 

Mar.  26 

May    28 

Apr.     2 

30 

0 

23 

16 

Mar.   19 

May    14 

21 

7 

The  year 


Mean  discharge  in  seoond-feet. 


1,964 
3,039 
3,043 
3,166 
3,174 
3,179 
3,301 
3,243 
2,257 
3,378 
3,386 
2,425 
2,430 
2,439 
3,529 
3,659 
2,730 
2,736 
2,807 
3,828 
3,065 
8,447 
3,621 
3,736 
3,818 
3,912 
3,930 
4,058 
4,166 
4,227 
4,339 
4,426 
4,513 
4,563 
4,587 
4,711 
4,945 
6,839 
7,744 
7,775 
11,391 
11,415 
13,410 
13,340 
14,267 
14,711 
15,850 
18,487 
19,119 
20,357 
23,167 
37,050 


6,S6S 


3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

2 

2 

» 

2 

3 

3 

2 

3 

3 

3 

3 

3 

3 

3 

35 

3 

5 

4 

5 

339 

3 

3 

23 

3 

4 

71 

32 

13 

120 

3 

344 

116 

371 

163 

318 

350 

317 

604 

276 

366 

843 


78 


1,962 
2,027 
2,041 
3,164 
3,173 
3,177 
3,199 
3,341 
3,355 
3,376 
3,384 
3,433 
3,438 
2,437 
2,837 
2,657 
3,718 
3,734 
3,805 
3,836 
3,063 
3,448 
3,619 
3,734 
3,816 
3,877 
3,928 
4,053 
4,163 
4,322 
4,100 
4,424 
4,511 
4,529 
4,584 
4,707 
4,874 
6,807 
7,732 
7,655 
11,389 
11, 171 
12,294 
13,0G9 
14,104 
14,493 
15,600 
18,370 
18,618 
30,081 
22,801 
36,808 


6,490 


a  439 

.444 

.447 

.474 

.478 

.476 

.481 

.490 

.493 

.498 

.500 

.530 

.531 

.533 

.553 

.581 

.805 

.596 

.614 

.618 

.670 

.754 

.793 

.817 

.835 

.848 

.860 

.887 

.911 

.924 

.897 

.968 

.987 

.991 

1.003 

1.036 

1.067 

1.489 

1.692 

1.675 

2.493 

2.444 

2.690 

2.860 

3.086 

8.171 

3.414 

3.998 

4.051 

4.304 

4.98B 

8.800 


1.420 


u 
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SUBFAOE   WATEBS  OF   MASSACHUSETTS. 


Weekly  discharge  of  Merrimaek  River  at  Lawrence,  Mat*.,  for  the  years  ending  Sept. 

1880-1915— Condmiod. 


Week  ending 
Sunday. 


1893-94. 

Sept.    9 

2 

Aug.   26 

19 

12 

Sept.  16 

Aug.     5 

Oct.      8 

15 

July    29 

22 

Feb.    11 

Sept.  ao 

Oct.      1 /. 

Sept.  23 

July    15 

8 

Jan.    28 

Nov.   19 

Jan.    21 

Feb.     4 

July     1 

Nov.  26 

Jan.     7 

Oct.   22 

Jan.    14 

June  24 

Nov.  12 

May   20 

Feb.  18 

June  17 

Dec.     3 

10 

17 

24 

Oct.    29 

Nov.     6 

Mar.     4 

May    13 

Dec.    31 

Feb.   25 

May    27 

6 

Apr.     8 

15 

June   10 

Apr.     1 

22 

June     3 

Mar.   25 

Anr.   28 

Mar.    18 

11 

The  year... 


Mean  discharge  in  second-feet. 


Sis 


1,235 
1,526 
1,558 
1,702 
1,806 
1,828 
1,889 
2,023 
2,033 
2,068 
2,101 
2,194 
2,225 
2,252 
2,334 
2,370 
2,469 
2,537 
2,739 
2,881 
2,917 
3,060 
3.149 
3,156 
3,182 
3,221 
3,309 
3,319 
3,452 
3,564 
3.939 
4,460 
4.668 
4,740 
5,206 
6,772 
5,993 
6,004 
6,314 
6,571 
6,726 
7,323 
8,307 
8,659 
9,381 
10,421 
10,824 
11,261 
12,526 
15,  .589 
15,689 
17,460 
18,070 


■S-g, 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
2 
2 
2 
2 
2 
2 

82 
2 
2 
10 
13 
35 
10 

186 
19 
28 

176 
83 
51 
94 
98 

372 


5,284  I   25   5,259 


1.233 
1,524 
1,556 
1,700 
1,8M 
1,828 
1,8S7 
2,021 
2,031 
2,086 
2,099 
2,192 
2,223 
2,250 
2,332 
2,368 
2,467 
2,535 
2,737 
2,879 
2,915 
3,058 
3,147 
3.154 
3.190 
3.219 
3,307 
3,317 
3,450 
3,562 
3,935 
4,458 
4,666 
4,738 
5.204 
5,770 
6,991 
5,922 
6,312 
6,569 
6,710 
7,310 
8,272 
8,649 
9,  IKi 
10,402 
10,796 
11,085 
12,443 
15,  .538 
15,595 
17,362 
17,698 


0  a 


CO  '-' 


0.270 

.333 

.340 

.372 

.395 

.400 

.413 

.442 

.444 

.456 

.459 

.480 

.486 

.492 

.510 

.518 

.540 

.555 

.599 

.630 

.638 

.669 

.889 

.690 

.098 

.704 

.724 

.726 

.755 

.779 

.861 

.976 

1.021 

1.037 

1.139 

1.263 

1.311 

1.296 

1.381 

1.437 

1.468 

1.600 

1.810 

1.893 

2.012 

2.276 

2.362 

2.428 

2.723 

3.400 

3.412 

3.799 

3.873 


1.151 


Week  ending 
Sunday. 


1894-95. 
Sept.  29 

22 

8 

15 

Oct.     7 

Sept.    1 

Aug.  18 

July  28 

Oct.  28 

14 

Aug.  11 

Feb   17 

Mar.    3 

Jan.    6 

Feb.  24 

Aug.    4 , 

June  23 

Aug.  25 

Feb. 10 

Jan.  13 

Dec.   9 

July  21 

Dec.  30 

Nov.  4 

Oct.  21 

Dec.   2 

June  30 

Feb.  3 

July    7 

14 

Jimeie 

Jan.  27 

Mar.  10 

Nov.  18 

Dec.  16 

N0V.2S 

Jan.   20 

June  9 

Dec.  23 

May  28 

Nov.  11 

June  2 

May  19 

Mar.  17 

24 

Mav  12 

Apr.    7 

Mar.31 

May   5 

Apr.  28 

14 

21 


Mean  discharge  in  seoond-l 


The  year 


1,544 
1,731 
1,791 
1,816 
1,847 
1,907 
2,079 
2,101 
2,129 
2,151 
2,194 
2,236 
2,276 
2,283 
2,283 
2,301 
2,314 
2,340 
2,397 
2,487 
2,506 
2.510 
2,595 
2,882 
2,693 
2,748 
2,792 
2,812 
2,843 
2,846 
2,916 
3,047 
3,2S5 
3,304 
3,390 
3,475 
3,523 
3,830 
4,003 
4,032 
4,632 
4,885 
6,187 
6,451 
6,576 
7,272 
7,387 
8,811 
9,360 
14,130 
23,043 
37,602 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
7 
2 
2 
4 
2 
2 
20 
2 
19 
2 
2 
2 
44 
2 
37 
3 
19 
53 
4 
32 
4 

23 

3 

2 

241 

103 

19 

112 

127 

79 

129 

301 

445 


1,542 
1,729 
1,789 
1,814 
1,846 
1,905 
2,077 
2,099 
2,127 
2,149 
2,192 
2,233 
2,274 
2,281 
2,281 
2,299 
2,312 
2,338 
2,396 
2,480 
2,504 
2,508 
2,591 
2,680 
2,691 
2,728 
2,790 
2,793 
2,841 
2,844 
2,914 
3,003 
3,283 
3.267 
3,387 
3,456 
3,470 
3,S26 
3,971 
4,028 
4,609 
4,882 
6,185 
6,210 
6,473 
7,253 
7,275 
8,684 
9,281 
14,001 
22,742 
37,057 


4,621    36   4,686 
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River  at  Lawrence,  Man.,  for  the  yean  ending  Sept.  SO, 
i«SO-/92£— Continued. 


Si 


asM 

.386 

.403 

.41S 

.420 

.418 

.438 

.461 

.467 

.474 

.48» 

.4«0 

.541 

.678 

.686 

.740 

.763 

.780 

.783 

.849 

.868 

.888 

.806 

.826 

.930 

.868 

1.133 

1.178 

1.385 

1.314 

1.386 

1.611 

1.439 

1.696 

1.743 

1.812 

1.880 

3.230 

2.420 

2.604 

3.669 

2.864 

2.904 

2.914 

3.969 

3.976 

3.106 

3.919 

4.166 

4.647 

6.569 

8.409 


1.674 


Week«ndliig 
Simdsy. 


1886-87. 
8«iit.  18 

36 

Jan.   31 

S«pt.  12 

Feb.    7 

Jan.     3 

Oct.     4 

Dee.  27 

Jan.   24 

17 

Oct.  11 

Sept.  5 

Feb.  28 

Aug.  33 

Dec.  20 

Feb.  21 

Aug.  29 

July   11 

Aug.  16 

Nov.  23 

Jan.    10 

Mar.     7 

Not.  28 

1 

Dec.    6 

13 

July    4 

Oct.  18 

Aug.    8 

Oct  25 

Feb.  14 

Nov.  16 

May  30 

June  37 

Nov.    8 

June    S 

May  23 

Mar.  31 

July  26 

Aug.    I 

May    8 

Mar.  14 

May  16 

3 

Apr.    4 

June  30 

Mar.  28 

Apr.  25 

18 

July  18 

Jnne  13 

Apr.  11 

The  year 


Mean  disclui{e  In  aeoond-itet. 


3,619 

2,573 

2,716 

2,731 

3,749 

2,766 

2,796 

3,005 

3,005 

3,217 

3,303 

3,388 

3,934 

4,070 

4,111 

4,333 

4,601 

4,694 

4,621 

4,706 

6,168 

5,282 

5,379 

6,791 

6,877 

5,882 

5,977 

6,080 

6,760 

7,036 

7,267 

7,856 

8,128 

8,346 

8,628 

8,782 

8,060 

9,636 

10,261 

10,395 

10,701 

11,206 

12,684 

13,046 

13,736 

15,280 

15,546 

15,724 

19,677 

20,371 

20,975 

21,402 


4 

5 

2 

3 

2 

2 

2 

3 

2 

2 

2 

3 

2 

7 

5 

2 

6 

7 

23 

14 

9 

4 

18 

2 

11 

17 

19 

2 

54 

2 

2 

29 

4 

15 

14 

38 

6 

47 

8 

45 

29 

38 

62 

8 

74 

47 

236 

17 

120 

4 

145 

128 


26 


2,516 

2,668 

2,714 

2,729 

2,747 

2,754 

2,783 

3,003 

3,003 

3,215 

3,301 

3,385 

8,832 

4,063 

4,106 

4,330 

4,486 

4,687 

4.598 

4,694 

5,169 

6,278 

5,361 

5,789 

6,866 

5,865 

5,858 

6,078 

6,706 

7,034 

7,265 

7,826 

8,124 

8,331 

8,614 

8,754 

9,055 

9,688 

10,252 

10,350 

10,672 

11,168 

12,632 

13,038 

13,661 

16,233 

16,300 

15,707 

19,467 

20,367 

20,830 

21,274 


7,810 


as6o 

.562 
.594 
.597 
.601 
.603 
.611 
.667 
.667 
.704 
.723 
.741 


.947 
.984 
1.004 
1.C06 
1.027 
1.128 
1.156 
1.173 
1.267 
1.284 
1.283 
1.304 
1.330 
1.467 
1.538 
1.690 
1.713 
1.778 
1.823 
1.886 
1.916 
1.981 
2.098 
2.243 
2.266 
2.335 
2.444 
2.764 
2.863 
2.989 
3.333 
3.360 
3.437 
4.268 
4.457 
4.568 
4.865 


!' 


1 

1 


m  \  w 


1.708 


lii'li'i  I 
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SURFACE   WATEBS  OF   MASSACHUSETTS. 


Weekly  dischargt  of  Merrimack  River  at  Lawrence,  Mass.,  for  the  yeart  ending  Sept. 

1880-1915— Contianed. 


Week  ending 
Sunday. 


Oct. 

Sept. 
Oct. 
Sept. 
Oct. 
July 
Oct. 
July 
Aug. 
July 

Sept. 

Aug. 

Sept. 

Aug. 

July 

Nov. 

Aug. 

Nov. 

Dec. 

Feb. 

Jan. 

Nov. 

Jan. 

June 

Feb. 

Nov. 

June 

Dec. 
Jan. 

May 
Feb. 
Mar. 
Jan. 
June 
Feb. 
May 
Dec. 
May 
Apr. 
Mar. 
Apr. 
May 
Apr. 

Dec. 
May 

Mar. 


1897-98. 

31 

10 

25 

24 

18 

17 

17 

3 

31 

7 

24 

10 

II 

14 

4 

21 

3 

28 

28 

7 

5 


The  year 


Mean  discharge  in  second-feet. 


las 

.a  £ 


2,086 
2,241 
2,260 
2,301 
2,346 
2,438 
2,494 
2,516 
2,S36 
2,S84 
2,689 
2,732 
2,842 
3,422 
3,4(2 
3,867 
4,049 
5,113 
5,129 
5,145 
5,321 
6,482 
5,663 
5,902 
6,043 
6,224 
6,403 
6,434 
6,439 
6,607 
6,632 
6,849 
8,011 
8,637 
8,860 
9,076 
9,450 
9,459 
9,877 
10,094 
10,445 
10,898 
11,187 
11,319 
11,923 
12,895 
14,199 
18,056 
21,554 
22,793 
23,529 
29,457 


7,847 


2 

2 

19 

4 

40 

4 

66 

5 

68 

111 

56 

39 

129 

370 

218 

549 

92 

2 

409 

6 

3 

206 

3 

10 

2 

107 

118 

7 

167 

159 

5 

2 

27 

181 

178 

549 

57 


187 
46 
375 
257 
782 
370 
435 
479 
242 
112 
870 
403 
957 


2,084 
2,239 
2,250 
2,297 
2,306 
2,434 
2,428 
2,511 
2,468 
2,473 
2,633 
2,693 
2,713 
3,052 
3,224 
3,318 
3,957 
5,111 
4,720 
5,139 
6,318 
8,274 
5,660 
5,892 
6,041 
6,117 
6,285 
6,427 
6,272 
6,348 
6,627 
6,847 
7,984 
8,656 
8,682 
8,527 
9,393 
9,170 
9,187 
9,907 
10,399 
10,523 
10,930 
10,537 
11,553 
12,460 
13,720 
17,813 
21,442 
21,923 
23,126 
28,500 


7,646 


0.456 
.490 
.505 
.503 
.518 
.533 
.545 
.549 
.554 
.555 
.591 
.605 
.609 
.686 
.724 
.745 
.889 
1.118 
1.060 
1.125 
1.164 
1.154 
1.239 
1.289 
1.322 
1.374 
1.375 
1.406 
1.409 
1.426 
1.450 
1.498 
1.747 
1.944 
1.900 
1.866 
2.055 
2.060 
2.010 
2.225 
2.275 
2.364 
2.455 
2.367 
2.595 
2.799 
3.082 
4.001 
4.692 
4.924 
6.195 
6.402 


1.695 


Week  ending 
Sunday. 


Mean  discharge  in  second-te 


1898-99. 

Sept.  24 

Aug.  27 

Sept.    3 

17 

Aug   20 

Julv     9 

Aug.  13 

Sept.  10 

July  23 

Aug.    6 

July     2 

16 

June  25 

July  30 

June  18 

11 

Feb.   19 

June    4 

Oct.     2 

Feb.  12 

Oct.     9 

16 

Feb.    5 

May  28 

21 

Feb.  26 

Oct.    23 

Dec.   18 

Mar.     5 

Nov.    6 

Jan.    29 

1 

15 

Dec.  25 

4 

Jan.     8 

Nov.  13 

Jan.    22 

May   14 

Nov.  20 

Oct.   30 

Mar.  12 

28 

Dec.   11 

Nov.  27 

Anr.     2 

Mar.  19 

Apr.     9 

May     7 

Apr.  16 

30 

23 

The  year 


1,757 
1,793 
1,848 
1,885 
2,127 
2,233 
2,245 
2,251 
2,362 
2,388 
2,438 
2,741 
2,765 
2,768 
2,818 
3,078 
3,933 
3,945 
4,043 
4,145 
4,397 
4,557 
4,915 
5,093 
6,072 
6,346 
6,437 
6,760 
7,143 
7,209 
7,241 
7,271 
7,324 
7,374 
8,407 
8,533 
8,847 
9,128 
9,170 
10,890 
11,067 
11,071 
11,524 
12,988 
13,679 
13,724 
15,904 
17,060 
19,931 
28,971 
29,256 
33,512 


7,988       331 


6 

7 

10 

10 

8 

7 

11 

11 

242 

31 

47 

177 

122 

2G9 

248 

70 

27 

407 

443 

241 

667 

341 

459 

243 

398 

285 

603 

667 

578 

496 

112 

673 

523 

882 

943 

921 

620 

896 

1,164 

1,097 

165 

1,065 

343 

719 
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i  River  at  Lawrence,  Man.,  for  the  yean  ending  Sept.  SO, 
l«S0-iM5— Continued. 


I 

Sa. 


i 


0.K4 

.33S 

.343 

.364 

.366 

.368 

.376 

.383 

.383 

.405 

.411 

.414 

.418 

.430 

.434 

.437 

.491 

.464 

.470 

.m 

.«6 

.506 

.535 

.544 

.560 

.580 

.603 

.656 

.668 

.600 

.703 

.729 

.825 

.976 

1.235 

1.316 

1.423 

1.486 

1.888 

2.132 

2.  SOB 

2.607 

2.387 

2.713 

3.609 

3.477 

3.4S3 

3.682 

3.660 

4.374 

6.241 

6.764 

6.436 


1.440 


Weekending 
Sunday. 


1900-1901. 

Oct.     7 

Nov.    4 

Uai.    3 

Oct.  28 

Feb.  17 

Sept.  20 

Feb.  34 

10 

July     7 

28 

Sept.  15 

Kar.  10 

Sept.  8 

Oct.  21 

Sept.  33 

Fel).    3 

Oct.  14 

July  31 

Jsn.   13 

July  14 

Jan.  37 

Aug.  35 

Jan.  30 

Aug.    4 

June  30 

Jan.     6 

Sept.   1 

Dec.  23 

June  23 

Aug.  18. 

Not.  25 

11 , 

18 , 

Deo.  16 , 

30 

Aug.  11 

June  16 , 

Mar.  17 

24 

May  12 

Deo.     2 

9 

June    9 

Hay  19 

5. ••... 

Apr.  21 

Mar.  31 

June    2 

May  36 

Apr.     7 

28 

14 


The  year. 


Mean  diachaige  ba  leoond-fBet. 


1,931 
2,100 
3,371 
3,287 
3,359 
3,401 
2,423 
3,499 
3,590 
3,566 
3,501 
3,686 
3,746 
3,831 
%S79 
3,936 
3,969 
3,977 
3,211 
3,219 
3,277 
3,304 
3,383 
3,650 
8,833 
3,906 
3.935 
3.947 
4,245 
4,691 
5,167 
9,178 
5,339 
6,660 
5,917 
5,954 
7,358 
9,474 
9,610 
10,480 
10,760 
11,399 
11,684 
11,680 
15,797 
16,966 
19,744 
20,221 
21,298 
22,439 
25,446 
41,490 


7,490 


7 

7 

9 

7 

26 

30 

13 

24 

11 

11 

38 

13 

43 

8 

46 

34 

10 

11 

30 

11 

28 

51 

33 

51 

28 

37 

73 

39 

28 

26 

9 

10 

9 

93 

44 

.  41 

86 

390 

382 

483 

203 

624 

297 

626 

714 

640 

703 

1,120 

938 

1,609 

1,897 

1,269 


1,934 
3,093 
3,283 
2,380 
2,333 
2,371 
2,409 
2,479 
2,939 
2,994 
2,993 
2,673 
2,703 
2,823 
2,833 
2,912 
2,990 
2,966 
3,181 
3,204 
3,249 
3,293 
3,390 
3,909 
3,807 
3,869 
3,892 
3,908 
4,217 
4,629 
5,148 
5,168 
5,326 
5,567 
6,873 
5,913 
7,272 
9,124 
9,148 
9,997 
10,958 
10,875 
11,387 
11,163 
19,083 
16,426 
19,041 
10,101 
20,320 
20,834 
23,748 
40,221 


238       7,252 


a431 
.470 
.508 
.913 
.634 
.633 
.541 
.556 
.970 
.574 
.574 
.600 
.607 
.634 
.638 
.664 
.686 
.866 
.715 
.730 
.730 
.731 
.762 
.808 
.899 
.880 
.889 
.878 
.947 
1.039 
1.198 
1.161 
1.198 
1.250 
1.319 
1.328 
1.833 
2.040 
2.096 
2.246 
2.372 
2.443 
2.998 
2.907 
6.388 
3.800 
4.377 
4.390 
4.684 
4.680 
9.334 
9.034 


1.639 
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SURFACE   WATERS   OF    MASSACHUSETTS. 


Weekly  ditcharge  of  Jierrimaek  River  at  Lawrence,  Matt.,  for  the  yeart  ending  Sept.  SI 

i«S()-iW5— Continued. 


Mean  discharge  in  second-feet. 

Week  endtag 
Sunday. 

Mean  discharge  in  second-feet 

Week  ending 
Sunday. 

is 

lit 

|5l 

©  3 
as 

S 
1 

a 

®  £ 

as 

h 

if. 

1     SB 
l|l 
lagi 

111 

5i 

a 

1 

Be 

1901-2. 
Sept.    7... 

2.382 
2,387 
2,463 
2,846 
2,892 
2,921 
2,993 
3,102 
3,116 
3,272 
3,347 
3,407 
3,457 
3,478 
3,486 
3,516 
3,937 
3,960 
4,057 
4,062 
4,393 
4,708 
5,103 
5,116 
5,182 
5,325 
5,393 
5,547 
6,618 
5,679 
5,683 
6,914 
7,108 
7,445 
7,637 
7,814 
10,008 
10,097 
10,918 
12,555 
12,581 
15.229 
15,894 
17,970 
18,  762 
19,710 
20,794 
21.367 
24,678 
25,204 
27,235 
38,144 

6 

31 

34 

69 

62 

6 

44 

40 

68 

8 

6 

102 

6 

6 

12 

7 

141 

7 

38 

9 

8 

96 

9 

7 

7 

8 

,8 

126 

9 

6 

667 

22 

220 

209 

397 

174 

42 

426 

209 

535 

203 

1,958 

360 

415 

1,217 

398 

717 

387 

1.057 

1,202 

938 

1,022 

2,376 
2,356 
2,429 
2,787 
2,830 
2,915 
2,949 
3,062 
3,048 
3,264 
3,341 
3,305 
3,451 
3,472 
3,474 
3,609 
3,798 
3,953 
4,019 
4,053 
4,385 
4,612 
6,094 
6,109 
5,176 
6,317 
6,385 
6,421 
6,609 
6,673 
6,016 
6,892 
6,888 
7,236 
7,140 
7,640 
9,966 
9,671 
10,  709 
12,020 
12,378 
13,  273 
15,334 
17,555 
17,545 
19,312 
20,077 
21,000 
23,621 
24.002 
26,297 
35,122 

0.634 
.629 
.646 
.626 
.636 
.655 
.662 
.688 
.686 
.733 
.760 
.742 
.776 
.780 
.780 
.788 
.853 
.888 
.903 
.910 
.985 
1.036 
1.144 
1.148 
1.182 
1.194 
1.210 
1.218 
1.260 
1.274 
1.127 
1.548 
1.547 
1.626 
1.604 
1.716 
2.239 
2.172 
2.405 
2.700 
2.780 
2.981 
3.444 
3.W3 
3.941 
4.338 
4.510 
4.717 
6.308 
6.391 
6.907 
7.889 

1902-3. 

1,823 
2,194 
2,240 
2,386 
2,482 
2.879 
2,917 
3,139 
3,150 
3,426 
3,607 
3,736 
3,978 
4,036 
4,190 
4,335 
4,372 
4,590 
4,929 
4.948 
5,090 
5,226 
6,399 
6,806 
6.818 
8,622 
6,699 
8,S31 
7,055 
7,085 
7,205 
7,281 
7,470 
8,174 
8,707 
8,748 
9,230 
10, 139 
10,  435 
10,487 
10,850 
12,386 
13,146 
14,683 
15,947 
19,641 
21,205 
21,884 
22,110 
24, 347 
31,266 
36,221 

4 

11 

17 

16 

4 

14 

16 

26 

14 

49 

6 

212 

26 

36 

58 

6 

46 

7 

53 

61 

6 

6 

7 

9 

48 

7 

122 

14 

36 

6 

170 

159 

278 

322 

324 

275 

210 

884 

630 

553 

294 

163 

549 

779 

663 

865 

561 

856 

1,081 

364 

1,140 

1,049 

1,819 

2,183 

2,223 

2,389 

2,478 

2,866 

2,901 

3,114 

3,136 

3,377 

3,601 

3,524 

3,953 

4,001 

1,132 

4,330 

4,327 

4,583 

4,876 

4,887 

5,084 

5.219 

5,392 

5,798 

5.770 

6,615 

6,577 

8,817 

7,019 

7,079 

7,035 

7,102 

7,192 

7,862 

8,383 

8,473 

9,020 

9,476 

9,805 

9,934 

10,656 

12,223 

12,597 

13,904 

15,284 

18,776 

20,644 

21,028 

21,029 

23,983 

30,125 

35,172 

0.40< 

Oct.   13 

Sept.  27 

.49< 

6... 

20 

.49' 

Nov.  10 

13 

.53 

Dec.     8. . . 

May  31 

.55 

Aug.  10 

Sept.    6 

.64- 

Nov.  17... 

Aug.  23 

.65. 

3 

30 

.t» 

24.. 

July   19 

.TO- 

July  20 

Aug.  16 

.7a 

Sept.  14.. 

May  24 

.801 

Dec.     1 

Aug.    9 

.TV 

Aug.  24.. 

2 

.88 

3 

July  12 

.891 

31.. 

Dec.  14 

.92! 

Sept.  28 

June  14 

.97: 

Feb.  23 . . 

Nov   30 

.975 

Sept.  21.. 

May   17 

i.axi 

Oct.   27.. 

Nov.  23...     . 

l.OiU 

July   13 

Dec.     7 

l.OK 

Jiin9  15 

Oct.   26 

1.14S 

Feb.  16. .. 

19 

1.175 

May  25 

Nov.  16 

1.211 

July  27... 

May    10 

l.SOS 

July   28.. 

1.29( 

June  29. 

Oct.   12 

1.48( 

22 

Jan.    18 

1.475 

Jan.   19... 

Nov.    9 

1.531 

May     3 

1.677 

Aug.  17.. 

Oct.     6 

1.69C 

Dec.  15 

Jan.    26 

1.S8C 

May   18... 

July     5 

i.see 

Feb.    9 

Feb.     1 

1.81! 

Jan.    12... 

Dec.   21 

1.704 

Dec.  29 

Feb.  22 

1.883 

Oct.  20.. 

Jan.     4 

1.903 

11 

2.02( 

Feb.     2... 

Mar.     1 

2.l2i 

Apr.  27 

Feb.  15 

2.2M 

Jan.  26.. 

8 

2.231 

May  11 

Apr.  26 

2.371 

Mar.    2.. 

Nov.    2 

2.746 

Apr.  20 

2.83C 

May     4... 

Dec.  28 

3.123 

Jan.     5 

Apr.  19 

3.433 

Mar.  30 . . 

12 

4.217 

Dec.  22 

Mar.     8 

4.637 

Apr.     6  .. 

Apr.    5 

4.r23 

13 

4.723 

Har.  18 

Mar.  22 

6.3.S7 

23 

29 

6.767 

9.. 

15 

7.900 

The  year 

The  year 

8,819 

264 

8,665 

1.922 

8,S95 

248 

8,647 

1.942 

= = 
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xk  River  at  Lawrerux,  Matt.,  for  the  yeart  ending  Sept.  SO, 
i«80-/W5— Continued . 


H 

as 


0.423 

.48« 

.467 

.470 

.487 

.490 

.498 

.608 

.S24 

.5S5 

.SS6 

.571 

.578 

.583 

.578 

.581 

.598 

.607 

.604 

.615 

.614 

.64i 

.645 

.694 

.724 

.744 

.772 

.773 

.800 

.795 

.802 

.837 

.847 

.910 

.928 

1.054 

1.162 

1.398 

1.424 

1.517 

1.831 

2.400 

2.631 

3.123 

3.148 

3.529 

4.261 

4.519 

5.044 

5.340 

5.530 

5.725 


1.460 


Week  ending 
Sunday. 


1904-5. 
Dm.  25 

18 

Jan.     1 

Dec.  11 

July  30 

Mar.     5 

Feb.  28 

19 

Aug.  13 

July  23 

Aug.  27 

F06.  12 

Dec.    4 

Nov.  13 

Sept.   3 

Feb.    5 

July  16 

Mar.  12 

Nov.  20 

27 

Jan.  29 

Oct.   16 

June    4 

Nov.    8 

Jan.     8 

Aug.  20 

June  11 

Aug.    6 

Oct.   23 

June  18 

Oct.     9 

July     9 

Jan.   22 

Mar.  19 

Oct.     2 

May  28 

Oct.   30 

July     2 

May  14 

June  25 

May  21 

Sept.  17 

Jan.    15 

May     7 

Apr.  30 

23 

Mar.  26 

Sept.  24 

10 

Apr.  16 

9 

2 

The  year 


Mean  dlaebarge  In  eeoond-Ieet. 


1,540 
I,6<3 
1.929 
1,965 
1,971 
2,151 
2,181 
2,250 
2,255 
2,303 
2,318 
2,345 
2,366 
2,426 
2,507 
2,557 
2,558 
2,606 
2,738 
2,738 
2,849 
2,852 
2,877 
2,935 
3,111 
3,149 
3,152 
3,167 
3,414 
3,423 
3,448 
3,782 
3,892 
3,957 
3,989 
4,077 
4,341 
5,180 
5,602 
5,616 
5,758 
5,771 
6,213 
6,292 
8,060 
9,868 
10,089 
10,333 
11,484 
16,864 
22,836 
40,479 


5,272 


6 
5 
5 
6 
6 
5 
6 
45 
5 
6 
6 
45 
6 
7 

36 

40 

6 

15 

7 

6 

44 

6 

6 

U 

52 

6 

9 

6 

6 

23 

5 

5 

69 

84 

5 

12 

6 

10 

10 

41 

28 

6 

112 

6 

27 

59 

178 

9 

64 

115 

151 

218 


32 


1,535 
1,658 
1,924 
1,960 
1,965 
2,146 
2,175 
2,205 
2,250 
2,297 
2,312 
2,300 
2,360 
2,419 
2,471 
2,617 
2,552 
2,591 
2,731 
2,733 
2,805 
2,846 
2,871 
2,924 
3,059 
3,143 
3,143 
3.161 
3,408 
3,400 
3,443 
3,777 
3,823 
3,873 
3,984 
4,065 
4,336 
5,170 
5,492 
6,575 
6,730 
5,766 
6,101 
6,286 
8,033 
9,809 
9,911 
10,324 
11,420 
16,749 
22,685 
40,261 


6,240 


0.345 
.372 
.432 
.440 
.441 
.482 
.489 
.495 
.606 
.516 
.519 
.517 
.530 
.543 
.555 
.566 
.573 
.582 
.613 
.614 


.645 

.65T 

.687 

.706 

.706 

.710 

.766 

.764 

.773 

.849 

.868 

.870 

.895 

.913 

.974 

1.161 

1.234 

1.253 

1.287 

1.29S 

1.370 

1.4U 

1.804 

2.203 

2.226 

2.310 

2.665 

3.762 

5.095 

0.043 


1.177 
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8TJBPACE   WATEBS  OP   MAS8ACHXTSETTS. 


Weekly  discharge  of  Merrimade  River  at  Lawrence,  Mats. ,  for  the  years  ending  Sept.  SI 

75S0-/9/5— Continued. 


Week  ending 
Sunday. 


Sept. 


Aug. 
Sept. 
Aug. 
Nov. 

Oct. 


Nov. 
Feb. 
Dec. 
Feb. 
July 
Aug. 
Julv 
Dec. 
Mar. 
Oct. 
Dec. 
July 
Nov. 
Jan. 
Aug. 
May 
Dec. 
Mar. 
Jan. 
Feb. 

Jan. 
June 
May 
July 
Mar. 
May 
July 
May 
Dec. 
Mar. 
June 

Apr. 

Jan. 
Apr. 

June 
Apr. 


1905-6. 

23 

16 

30 

9 

26 

2 

19 

5 

26 

8 

15 

29 

22 

19 

18 

3 

11 

22 

12 , 

29 

17 

25 

1 

24 

15 , 

12 , 

14 

5 

27 

31 

18 

21 

25 

4 

7 

17 

20 

8 

4 

6 

1 

13 

10 

11 

10 

24 

29 

1 


Mean  discharge  in  socond-feet. 


1% 

sis 


1,745 
1,804 
1,890 
2,145 
2,419 
2,567 
2,763 
2.806 
2,890 
3,126 
3,220 
3,269 
3,368 
3,490 
3,510 
3,542 
3,561 
3,618 
3,657 
3,770 
4,013 
4,246 
4,376 
4,452 
4,456 
4,691 
4,706 
4,948 
5,344 
5,629 
5,008 
5,893 
6,981 
6,181 
6,403 
7,301 
7,524 
7,990 
8,390 
8,406 
8,458 
8,782 
0,371 
10,181 
10,697 
10,896 
11,531 
12,315 
13, 675 
13,936 
16,669 
22,983 
23,646 


8 

8 

8 

8 

10 

9 

15 

5 

5 

72 

9 

5 

7 

5 

32 

6 

42 

18 

37 

8 

6 

128 

54 

5 

29 

5 

55 

9 

12 

49 

169 

76 

110 

59 

82 

27 

18 

61 

148 

14 

23 

14 

6 

248 

51 

33 

86 

351 

84 

170 

281 

181 

167 


Theyear 6,580        59      6,521 


Q 
o 


1,737 
1,796 
1,882 
2,137 
2,409 
2,558 
2,738 
2,801 
2,885 
3,054 
3,211 
3,254 
3,361 
3,485 
3,478 
3,530 
3,519 
3,600 
3,620 
3,762 
4,007 
4,118 
4,322 
4,447 
4,427 
4,686 
4,6.51 
4,939 
5,332 
5,480 
5,4.39 
5,  SI" 
5,871 
6,122 
6,326 
7,274 
7,506 
7,929 
8,242 
8,392 
8,435 
8,768 
9,365 
9,933 
10,646 
10,863 
11,445 
11,964 
13,591 
13,766 
16,388 
22,802 
23,479 


S  s 

if 


0.390 

.403 

.423 

.480 

.541 

.575 

.615 

.629 

.648 

.686 

.721 

.731 

.755 

.783 

.781 

.794 

.790 

.809 

.813 

.845  i 

.900 

.925 

.971 

.999 

.994 

1.053 

1.015 

1.110 

1.198 

1.231 

1.222 

1.307 

1.319 

1.375 

1.421 

1.634 

1.686 

1.781 

1.851 

1.885 

1.895 

1.969 

2.104 

2.231 

2.391 

2.440 

2.571 

2.687 

3.053 

3.092 

3.081 

5.122 

5274 


1.465 


Week  ending 
Sunday. 


Sept. 
Aug. 
Oct. 


1906-7. 

1 

25 

7 

14 

8 

18 

22 

21. 


Mean  dtechaise  in  second-feel 


5  »■; 


Sept 
Aug. 
Sept 
Oct. 

Dec.  16 2,405 

Nov.  11.  "  — 

Aug.  11. 
Dec,     " 


1,245 

1,684 
1,859 
1,954 
2,042 
2,113 
2,321 
2,327 


Aug. 

Dec. 

Mar. 

Sept. 

Mar. 

July 

Nov. 

Feb. 

Nov. 

Oct. 

Feb. 

June 

July 

Feb. 

Dec. 

Mar. 

July 

June 

Feb. 

Sept. 

July 

Jan. 

Nov. 

Jan. 

June 

May 
Jan. 
June 
Jon. 
May 

Apr. 
Mar. 
Apr. 

May 
Mar. 
Apr. 


The  year 


2,453 
2,454 
2,618 
2,596 
2,602 
2,632 
2,684 
2,701 
2,714 
2,721 
2,748 
2,927 
2,980 
3,031 
3,039 
3,101 
3,159 
3,181 
3,327 
3,458 
3,468 
3,522 
3,568 
3,842 
3,973 
4,240 
4,347 
4,380 
5,932 
6,063 
7,480 
8,767 
8,931 
9,152 
9,253 
9,271 
10,937 
11,093 
11,336 
12,394 
14,036 
16, 475 
17,397 


5 

7 
8 
10 
7 
7 
8 
8 
7 
7 
7 
7 

77 

8 

46 

60 

8 

67 

8 

36 

62 

7 

7 

92 

10 

7 

110 

10 

80 

8 

15 

78 

8 

7 

85 

35 

92 

71 

49 

59 

202 

138 

124 

64 

75 

167 

178 

145 

112 

91 

119 

97 


5.093 
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ch  Riv«r  at  Latorence,  Ma$s.,/or  the  years  ending  Sept.  SO, 
i*.!W>-79/5— Continued . 


ge  in  seoond-feet. 


0.278 


.407 
.45» 
.481 
.497 
.fi05 
.639 
.M4 
.604 
.833 
.636 
.730 
.799 
.874 
.893 
.936 
.943 
1.212 
1.303 
1.328 
1.321 
1.384 
1.430 
1.422 
1.517 
1.637 
1.690 
1.799 
1.849 
1.955 
1.940 
1.943 
3.  IBS 
2.193 
2.359 
2.450 
2.511 
2.544 
2.625 
Z7«3 
2.838 
2.836 
2.965 
3.070 
3.053 
3.423 
3.486 
3.463 
3.713 
5.143 


Weekending 
Sunday. 


1.706 


Sept. 
Nov. 
Dec. 
Oct. 

Sept. 
Nov. 
Oct. 

Sept. 
Nov. 

Aug. 
Sept. 
Aug. 

Nov. 
Aug. 


July 
Jan. 
July 
Dec. 


July 
Jan. 
July 
Feb. 
Jan. 

Jane 
Jan. 
June 


Mar. 
Feb. 

May 
Mar. 

May 

Mar. 
Apr. 
Ifoy 

Apr. 
Feb. 
Apr. 


1908-9. 

6 

1 

27 

11 

4 , 

26 

29 

25 

18 

12 

16 

22 

22 

19 

15 

8 

8 

29 

1 

18 

3 

26 

13 

6 

30 

11 

24 

4 

7 

31 

17 

37 

10 , 

20 


13. 
31.. 
31. 
14.. 
30.. 
14. 

7.. 
23. 
16. 
38. 

4.. 

9. 

2. 
11. 
38. 
25. 
18. 


The  year... 


Mean  discbarge  in  aecond-feet. 


:i 
IP 


1,331 
1,365 
1,418 
1,463 
1,464 
1,468 
1,475 
1,480 
1,497 
1,503 
1,614 
1,618 
1,651 
1,661 
1,687 
1,699 
1,789 
1,840 
1,870 
1,884 
1,888 
1,909 
1,963 
1,979 
2,057 
2,146 
2,338 
2,427 
2,667 
2,933 
3,328 
3,728 
4,231 
4,359 
4,525 
5,194 
5,207 
5,238 
5,316 
5,607 
6,003 
8,011 
8,391 
9,506 
9,936 
10,437 
11,243 
11,904 
13,536 
15,261 
18,352 
19,737 


4,675 


6 

8 

11 

7 

7 

6 

9 

7 

7 

7 

19 

0 

8 

7 

8 

23 

7 

8 

7 

7 

14 

7 

25 

8 

19 

7 

7 

9 

22 

7 

7 

11 

21 

36 

58 

24 

114 

199 

101 

73 

154 

168 

88 

102 

22S 

186 

120 

183 

117 

322 

158 

207 


57 


1,316 
1,357 
1,407 
1,456 
1,457 
1,462 
1,466 
1,473 
1,490 
1,685 
1,605 
1,609 
1,643 
1,654 
1,679 
1,676 
1,782 
1,841 
1,863 
1,877 
1,874 
1,902 
1,938 
1,971 
3,038 
3,139 
2,331 
2,418 
2,635 
2,926 
3,321 
3,717 
4,310 
4,334 
4,467 
5,170 
5,093 
5,039 
6,315 
6,536 
5,849 
7,843 
8,303 
9,404 
9,706 
10,351 
11,133 
11,721 
13,419 
14,939 
18,194 
19,630 


0.396 
.306 
.316 
.327 
.327 
.328 
.329 
.331 
.335 
.356 
.358 
.361 
.369 
.373 
.377 
.376 
.400 
.414 
.418 
.423 
.431 
.437 
.435 
.443 
.468 
.480 
.524 
.543 
.593 
.667 
.746 
.835 
.946 
.961 
1.003 
1.161 
1.144 
1.133 
1.171 
1.246 
1.314 
1.761 
1.866 
3.113 
3.181 
2.303 
2.498 
2.633 
3.014 
3.363 
4.087 
4.387 


4,618        1.037 
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SURFACE   WATERS  OP   MASSACHUSETTS. 


Treei!:{j^  discharge  of  Merrimack  River  at  Laicrenee,  Ma**.,  for  the  year*  ending  Sept.  SO 

J«50-/9/5— Continued . 


Week  ending 

Sunday. 


1909-10. 

Sept.    ♦ 

Nov.  21 

Oct.   21 

Nov.  28 

July  24 

31 

Nov.  14 

Sept.  25 

Jan.     9 

Oct.    17 

Nov.    7 

Jan.     2 

Oct.  31 

Sept.  18 

July   10 

Auq.  28 

Sept.  11 

Oct.    10 

July   17 

Aug.  21 

14 

Jan.    16 

Dec.  12 

26 

AuR.    7 

Dec.     5 

19 

July     3 

Oct.     3 

Feb.  20 

13 

June  26 

5 

Jan.    23 

May   29 

June   12 

Feb.     6 

27 

May   22 

June   19 

Apr.    17 

May    15 

Apr.   24 

May     8 

Mar.   20 

Jan.   30 

Apr.   10 

Mar.   27 

May     1 

Apr.     3 

Mar.   13 

a 

The  year.. 


Mean  discbarge  in  second-feet. 


1^' 


1,279 
1,472 
l.ijJO 
1,S63 
1,577 
1,619 
1.623 
1,633 
1,652 
1,725 
1,741 
1,752 
1,779 
1,860 
1,918 
1,948 
1,997 
2,0M 
2,027 
2,050 
2,063 
2,116 
2,150 
2,161 
2,382 
2,59.S 
2,640 
2,749 
2,821 
3,730 
3,789 
4,415 
4,421 
4,897 
4,96S 
4,977 
5,118 
6,209 
5,222 
6,439 
6,459 
6,558 
9,248 
10, 117 
11,085 
11,185 
11,994 
13, 32) 
14,182 
16, 570 
17,781 
21,557 


4,991 


5 

19 

6 

5 

10 

5 

50 

4 

35 

15 

19 

5 

25 

5 

5 

4 

5 

5 

5 

63 

18 

21 

6 

19 

39 

59 

11 

148 

109 

96 

20 

180 

22 

51 

125 

220 

31 

144 

131 

13 

100 

55 

135 

198 

75 

133 

95 

111 

2,'.7 

517 


a 
I 
I 


1,274 
1,463 
1,515 
1,514 
1,571 
1,614 
1,613 
1,628 
1,602 
1,721 
1,706 
1,737 
1,760 
1,855 
1,893 
1,943 
1,992 
2,000 
2,022 
2,015 
2,068 
2,053 
2,132 
2,140 
2,376 
2,579 
2.601 
2,690 
2,810 
3,582 
3,680 
4,319 
4,401 
4,717 
4,946 
4,926 
4,993 
4,989 
5,iyi 
6,265 
6,.t2S 
6,545 
9,148 
10,062 
10,950 
10,960 
11,919 
13, 191 
14,087 
16, 459 
17,  521 
21,010 


66  I     4,928 


a 


0.286 
.329 
.340 
.347 

.3m 

.363 

.362 

.366 

.360 

.387 

.383 

.390 

.395 

.417 

.425 

.436 

.447 

.449 

.454 

.459 

.462 

.461 

.479 

.481 

.534 

.579 

.581 

.601 

.631 

.805 

.827 

.970 

.989 

1.060 

1.111 

1.106 

1.122 

1.121 

1.166 

1.114 

1.421 

1.470 

2.055 

2.260 

2.460 

2.462 

2.677 

Z963 

3.164 

3.697 

3.934 

4.726 


Week  ending 
Sunday. 


.107 


1910-11. 

July    23 

9 

Dec.    18 

25 

Aug.   20 

Oct.    30 

AuE.   27 

July    30 

Oct.    23 

AuR.    13 

Oct.    16 

Nov.  27 

Oct.      9 

July    16 

Dec.    11 

Oct.     2 

Nov.     6 

Sept.  10 

Dec.      4 

Sept.    3 

Feb.    19 

AuR.     6 

July      2 

Sept.  17 

Feb.   26 

Jan.       1 

29 

Sept.  24 

Nov.  20 

June  25 

Jan.    22 

Mar.    12 

Feb.    12 

5 

June     4 

11 

Mar.     5 

June   IS 

Nov.    13 

Jan.     15 

May    28 

21 

Jan.      8 

Mar.   26 

19 

Mav    14 

7 

Apr.     9 

30 

23 

2 

16 

The  year . . . 


Mean  discharge  in  seoond-feet. 


854 
985 
1,131 
1,187 
1,211 
1,251 
1,268 
1,322 
1,-332 
1,409 
1,451 
1,484 
1,487 
1,55S 
1,-572 
1,614 
1,619 
1,811 
1,851 
1,859 
l,8«g 
1,881 
1,922 
1,937 
1,940 
1,948 
1,989 
2.008 
2,056 
2,097 
2,217 
2,227 
2,411 
2,572 
2,643 
2.655 
2,707 
2,924 
2,947 
2,988 
3,250 
4,124 
4,159 
4,548 
6,049 
6,162 
11,904 
11,947 
12,363 
14,164 
14,205 
15,657 


6 
6 
10 
24 
6 
5 
6 
6 
8 
6 
4 

11 

6 

7 

17 

5 

12 

3 

16 

6 

8 

6 

6 

6 

17 

35 

28 

4 

9 

5 

19 

9 

18 

28 

6 

10 

14 

9 

39 

36 

9 

7 

62 

29 

73 


as 


a 


848 
979 
1,121 
1,163 
1,205 
1,216 
1,282 
1,316 
1,324 
1,403 
1,447 
1,473 
1,481 
1,651 
1,655 
1,609 
1,607 
1,806 
1,835 
1,853 
1,861 
1,875 
1,917 
1,«31 
1,923 
1,913 
1,961 
2,0(M 
2,M7 
2,aS2 
3,1(8 
2,218 
2,393 
2,544 
2,637 
2,645 
2,(193 
2,915 
2,908 
2,952 
3,241 
4,117 
4,097 
4,519 
6,976 
6,153 
11,895 
11,8S6 
12,340 
14,146 
14, 1.S3 
15,614 


3,514         16       3,498  ! 
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uick  River  at  Lawrence,  Mau.,  for  the  years  ending  Sept.  SO, 
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I    I 


arge  in  seocmd-feet. 


Weekending 
Sunday. 


llean  discbarge  in  seocmd-teet. 


l.MS 
1,787 
1,735 

1,743 
1,M8 
I,8BI 
1,949 
3,015 
3,000 
2,104 
2,119 
2,272 
2,485 
2,551 
3,«32 
2,087 
2,731 
3,831 
2,ffil 
2,948 
3,119 
3,189 
3,301 
3,2S8 
3,518 
3,677 
3,818 
3,951 
4,137 
4,139 
4,200 
4,823 
4,643 
4,837 
4,863 
5,510 
5,738 
5,823 
6,423 
8,331 
0,481 
S,50O 
10,176 
10,702 
11,417 
ll.TTl 
12,538 
15,358 
IS,  7.W 
19,558 
21,736 
22,058 
23.147 


73     6,313        1.418 


0.350 

.388 

.390 

.392 

.415 

.433 

.438 

.453 

.469 

.473 

.476 

.510 

.558 

.673 

.591 

.606 

.613 

.636 

.647 

.662 

.701 

.716 

.741 

.734 

.790 

.826 

.858 

.887 

.927 

.930 

.943 

1.038 

1.043 

LOW 

1.062 

1.238 

1.289 

1.308 

1.443 

1.S69 

2.125 

2154 

2.286 

2.4M 

2.564 

2.644 

2.816 

3.460 

3.  .538 

4.393 

4.982 

4.955 

4.975 


1913-13. 

Ang.Sl 

Sept.21 , 

14 

Aug.  3 , 

17 

34 

July  27 

Aug.  10 

Sept.  7 

July    6 

Oct.  13 

July  20 

13 

Oct.  30 

6 

Sept. 28 

June  29 

23 

15 

Feb.  16 

23 

May  18 

Beo.29 

1 

33 

Nov.34 

Dec.  15 

Nov.  3 

Feb.    9 

May  25 

Mar.  9 

Oct.  37 

May  11 

Mar.   3 

Dec.    8. 

Feb.  2 

Nov.lO 

June  8 

Jan.  19 

Nov.17 

May    4 

Jan.  12 

Apr.  27 

Jan.  26 

5 

Mar.  16 

Apr.  13 

June  I 

Apr.30 

6 

Mar.33 

30 


The  year. 


1,130 
1,238 
1,443 
1,462 
1,465 
1,471 
1,514 
1,559 
1,829 
1,704 
1,885 
1,884 
2,029 
2,100 
2,101 
2,4C2 
2,488 
2,659 
3,436 
3,521 
3,640 
3,795 
3,913 
4,483 
4,648 
4,804 
4,805 
5,032 
6,077 
5,120 
5,211 
5,212 
5,305 
5,507 
5,702 
8,198 
6,456 
8,668 
6,847 
8,884 
7,885 
7,973 
8,032 
8,876 
8,937 
10, 152 
10,772 
11,922 
12,499 
16,370 
21, 190 
38,447 


5,683 


10 

11 

5 

10 

8 

17 

8 

8 

10 

6 

5 

7 

8 

9 

6 

16 

12 

18 

34 

43 

68 

30 

31 

30 

21 

12 

IS 

S 

71 

00 

129 

5 

52 

130 

37 

88 

9 

47 

114 

18 

114 

110 

153 

104 

104 

1.V) 

216 

128 

344 

224 

149 

315 


65 


1,130 
1,317 
1,437 
1,453 
1,467 
1,454 
1,606 
1,651 
1,619 
1,608 
1,880 
1,887 
2,021 
2,081 
2,086 
2,446 
2,476 
2,641 
3,402 
3,478 
3,572 
3,765 
3,883 
4,453 
4,525 
4,792 
4,790 
5.027 
5,006 
5,030 
5,082 
S,20< 
5,253 
5,487 
5,865 
6,113 
6,447 
6,821 
6,733 
8,888 
7,771 
7,863 
7,879 
8,773 
8,833 
10,003 
10,556 
11,794 
13,155 
16,146 
21,041 
26,132 


6,618 


0.253 

.373 

.323 

.326 

.327 

.327 

.338 

.348 

.364 

.381 

.422 

.424 

.454 

.470 

.471 

.549 

.656 

.6(3 

.764 

.781 

.802 

.846 

.872 

1.000 

1.016 

1.076 

1.078 

1.129 

1.124 

1.130 

1.143 

1.170 

1.180 

1.228 

1.272 

1.373 

1.448 

1.487 

1,512 

1.543 

1.748 

1.766 

1.770 

1.970 

1.984 

2.247 

2.371 

2.649 

2.730 

3.627 

4.726 

5.870 


1.283 
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SUEFACE   WATEBS   OF   MASSACHUSETTS. 


Weekly  diteharge  of  Merrimack  River  at  Lawrence,  Mats.,  for  the  yean  ending  Sept.  SO 

iS»0-i975— Continued. 


Week  ending 
Sunday. 


1913-H. 

Sept.  27 

Aug.  16 

Bept.  20 

Aug.   2 


Sept.  13. 
Aug.  23. 
Oct.  5. , 
July  26.. 
Oct.  19.. 
Aug.  30., 
June  28. . 
Oct.  12.. 
July    5.. 

19.. 
June  22. . 
Jan.  25.. 

18.. 
Sept.  6.. 
July  12.. 
Nov.  9.. 
Mar.  1.. 
Jan.  11.. 
Nov.  30.. 
Feb.  22.. 
June  14.. 
Jan.  4.. 
Nov.  23.. 
Deo.    7.. 

28.. 

21.. 
Feb. 15.. 
June  7.. 
Oct.  26.. 
Feb.  1.. 
May  31.. 
Feb.  8.. 
Nov.  2.. 
Doc.  14.. 
Nov.  16.. 
Mar.  22.. 
May  24.. 
Mar.  15.. 

29.. 
May    1.. 

10.. 
Apr.  19.. 

12.. 
May  3.. 
Apr.  28. . 
Mar.  8.. 
Apr.   5.. 


Mean  discharge  in  second-feet. 


5 II 

OS  2  ^ 

u^  en 


Tbe  year. 


1,621 
1,753 
1,761 
1,842 
1,904 
2,017 
2,a35 
2,120 
2,155 
2,210 
2,263 
2,463 
2,473 
2,484 
2,689 
2,691 
2,756 
2,821 
2,871 
2,984 
3,487 
3,517 
3,523 
3,524 
3,607 
3,694 
3,752 
4,093 
4,110 
4,159 
4,265 
4,354 
4,418 
4,473 
4,802 
5,629 
6,011 
6,193 
6,420 
6,486 
8,485 
9,382 
12,074 
12,177 
14,968 
17,879 
18,201 
20,694 
24,029 
24,042 
24,544 
26,003 


6,710 


10 

8 

12 

14 

8 

29 

18 

8 

19 

12 

8 

12 

23 

20 

8 

95 

87 

8 

20 

32 

210 

100 

57 

112 

6 

99 

46 

67 

117 

54 

107 

23 

38 

222 

49 

219 

63 

72 

47 

151 

88 

240 

123 

280 

262 

253 

360 

333 

194 

544 

335 


B 
p 


1,613 
1,743 
1,753 
1,830 
1,890 
2,009 
2,006 
2,102 
2,147 
2,191 
2,251 
2,455 
2,461 
2,461 
2,669 
2,683 
2,661 
2,734 
2,863 
2,964 
3,455 
3,307 
3,423 
3.467 
3,495 
3,688 
3,653 
4,047 
4,043 
4,042 
4,211 
4,247 
4,395 
4,435 
4,580 
5,580 
5,792 
6,130 
6,348 
6,439 
8,334 
9,294 
11,834 
12,054 
14,688 
17,617 
17,948 
20,334 
23,696 
23,848 
24,000 
25,668 


102      6,608 


g  03 

1^ 


Week  ending 
Sunday. 


0.362 

.392 

.394 

.411 

.425 

.451 

.451 

.472 

.482 

.492 

.506 

.551 

.5.53 

.553 

.600 

.603 

.598 

.614 

.643 

.666 

.776 

.743 

.769 

.779 

.785 

.828 

.821 

.909 

.908 

.908 

.946 

.954 

.987 

.996 

1.029 

1.253 

1.301 

1.377 

1.426 

1.446 

1.872 

2.088 

2.058 

2.708 

3.299 

3.957 

4.031 

4.567 

5.323 

5.357 

5.391 

5.765 


1.484 


1914-15. 
Oct.  18 

3 

Nov.  15 , 

Oct.  11 

Nov.  8 

1 

Dec.  27 

Oct.  2S 

Jan.    3 

Nov.29 , 

June  20 

Nov.  22 

June  13 

Dec.  20 

6 

13 

June  27 

6 

Sept.  19 

12 

20 

Jan.  10 

Mav  30 

Fet.    7 

May  23 

Jan.  17 

Sept.  5 

July    4 

Feb. 14 

July  25 

Mar.21 

Apr.   4 

May  16 

Jan.  31 

Mar.  28 

Aug.    1 

Mar.  14 

Apr.  U 

25 

Feb.  21 

Aug.  22 

May    2 

Aug.  29 

May     9 

July  18 

Jan.  24 

Mar.    7 

Aug.  15 

8 

Apr.  18 

July  11 

Feb.  28 

The  year 


Mean  discharge  in  second-Ieet 


1,145 
1,348 
1,372 
1,376 
1,407 
1,408 
1,452 
1,469 
1,599 
1,778 
1,890 
1,918 
1,929 
2,091 
2,203 
2,268 
2,304 
2,506 
2,652 
2,726 
2,805 
2,872 
2,983 
3,362 
3,653 
3,897 
4,013 
4,094 
4,250 
4,535 
4,677 
4,784 
5,051 
5,109 
5,170 
5,491 
6,038 
6,549 
6,644 
6,800 
6,820 
7,301 
7,337 
7,745 
9,191 
•9, 701 
11,318 
11,704 
13,185 
13,896 
14,638 
17,485 


4,997 


7 

8 

29 

8 

26 

10 

30 

8 

28 

27 

10 

31 

10 

39 

29 

31 

9 

11 

12 

19 

19 

66 

16 

150 

21 

145 

24 

105 

196 

51 

33 

27 

20 

153 

30 

45 

70 

43 

22 

264 

59 

33 

48 

35 

76 

341 

147 

131 

246 

14 

167 

258 


66 
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Tuieh  River  at  Lawrence,  Mass.,  for  the  yean  ending  Sept.  SO, 
1880-1915. 


Mean  diadiwgt  in  atooiuMeet. 

Ban-Off. 

[easoredat 
LAwience 

(total 
drainage 
areaTMeS 

square 
miles.  >i 

Wasting 
into  Mer- 
rimack 
River 
faom 
diverted 

From  net 

drainage 

ares.c 

Per 

square 
mllAol 

net 
drainage 

Depth  in 

indies  on 

drainage 

area.' 

Percent 

of 
rainlUl. 

RaiolaU 
in  iDcfaes. 

drainage 
baslm> 

area.' 

2,  MS 

4 

2,441 

a534 

a62 

5a5 

1.22 

4,338 

3 

4,385 

949 

1.06 

27.9 

3.80 

7,088 

3 

7,085 

1.540 

1.78 

45.8 

3.88 

7,476 

84 

7,391 

1.618 

1.87 

47.2 

3.95 

12,44t 

179 

12,270 

2.687 

2.90 

111.4 

2.60 

10,630 

151 

10,460 

2.292 

2.64 

134.1 

1.97 

10,878 

HI 

10  767 

2.35K 

X63 

91.6 

2.87 

i,S57 

35 

5,523 

1.209 

1.39 

61.7 

2.26 

3,183 

3 

3,180 

.696 

.78 

35.5 

2.19 

2,9S3 

3 

2,949 

.646 

.74 

15.6 

4.77 

2,t35 

4 

2,531 

.554 

.64 

25.6 

2.50 

2,341 

3 

3;238 

.490 

.53 

21.4 

2.56 

5,976 

49 

5,937 

1.298 

17.60 

50.9 

34.57 

1,773 

3 

1,770 

.388 

.45 

10.8 

4.13 

4,344 

3 

4,341 

.929 

1.04 

36.9 

2.81 

3,649 

3 

2,646 

.580 

.67 

28.2 

2.37 

2,304 

2 

2,302 

.504 

.58 

14.7 

3.96 

4,792 

100 

4,692 

1.027 

1.07 

3a4 

3.52 

17,106 

465 

16,641 

3.641 

4.x 

97.6 

4.30 

18,197 

152 

16,045 

a  511 

3.92 

279.8 

1.40 

14,249 

79 

14,170 

3.101 

3.57 

84.7 

4.22 

£,131 

130 

5,001 

1.094 

1.32 

37.9 

X22 

3,447 

13 

3,434 

.761 

.87 

18.6 

4.66 

2,794 

2 

2,792 

.611 

.70 

36.7 

1.92 

3,513 

2 

2,511 

.548 

.61 

2a2 

3.03 

6,433 

80 

6,353 

1.390 

18.90 

47.8 

39.54 

2,494 

2 

2,493 

.646 

.63 

18.3 

3.43 

5,301 

12 

5280 

1.157 

1.29 

36.7 

3.52 

8,407 

33 

8,374 

1.832 

3.  a 

38.3 

5.51 

7,432 

104 

7,338 

1.604 

1.85 

50.8 

3.64 

9,456 

245 

9,211 

2.016 

2.10 

48.9 

4.29 

16,248 

330 

15,918 

3.483 

4.02 

130.9 

3.07 

10,405 

42 

10,363 

2.268 

Z53 

19a  2 

1.33 

10,728 

124 

10,604 

X320 

Z67 

66.3 

4.75 

9,013 

42 

8,971 

1.963 

2.19 

61.2 

3.58 

3,142 

3 

3,140 

.687 

.79 

31.9 

2.48 

2,151 

2 

2,149 

.470 

.64 

56.9 

.97 

3,716 

3 

3,713 

.813 

.91 

11.4 

7.96 

7,374 

78 

7,296 

1.506 

21.63 

48.6 

44.53 

3,099 

2 

3,097 

.678 

.78 

49.4 

1.58 

3,310 

3 

3,307 

.506 

.56 

56.8 

1.01 

3,161 

3 

3,158 

.472 

.64 

2a5 

xee 

2,024 

2 

2,022 

.443 

.51 

20.2 

2.53 

2,944 

47 

2,807 

.634 

.66 

17.5 

3.77 

4,090 

156 

3,934 

.861 

.99 

56.7 

1.75 

15,535 

80 

15,455 

3.382 

3.77 

167.7 

X25 

8,540 

68 

8,472 

1.854 

2.14 

54.9 

3. 89 

5,040 

11 

5,029 

1.100 

1.23 

38.1 

3.40 

3,127 

2 

3,125 

.684 

.79 

16.1 

4.89 

1,933 

2 

1,931 

.423 

.49 

39.6 

1.23 

1,219 

2 

1,217 

.266 

.30 

1X3 

2.42 

4,335 

32 

4,303 

.942 

12.76 

40.7 

31.38 

1  Lake  Codiitoate  drainage  basin  was  diverted  to  Charles  River,  thus  arti- 
area  1  iquan  mile.    Prior  to  July,  1909,  the  total  drainage  area  was  4,664 

Ivertad  dninage  ana  from  which  dischaise  wasted  into  Uie  Menimao  was 
to  Mir.  6, 1888,  94  square  miles;  Mar.  7, 18B8,  to  June  30, 1909, 212  square 
,  1915, 311  sqoare  milea. 

let  dninage  area  was  4,567  iqaara  mHea;  Jan.  1, 1881,  to  Uar.  6, 1898,  4,570 
Sept.  30,  Ul6, 4,453  square  mileB. 
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SURFACE   WATERS   OF    MASSACHUSETTS. 


Vonthlg  ditehargeof  Merrimack  River  at  Lawrence,  Mass.,  for  the  years  ending  Sept.  i 

WS0-/9i5— Continued . 


Month. 


Mean  discbarge  in  second-feet. 


Measured  atlWfi}"?. 


Lawrence 

(total 

drainam 

area,  4,663 

square 

miles). 


into  Mer- 
rimack 
River 
from 
diverted 
drainage 
basins. 


From  net 
drainage 


Per 
square 
mile  of 

net 
drainage 

area. 


liun-ofl. 


Depth  In 

inches on 

drainage 

area. 


Per  cent 

of 
rainfall. 


1883-84. 

October 

November 

December 

January 

February 

March 

April 

my 

June 

July 

August 

September 


The  year. 


October. 
November. . 
Decomtjer.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


1884-85. 


The  year. 


October 

November. . 
December.. 

January 

February. . . 

March 

April 

J&y 

June 

July 

Augu.'it 

September.. 


The  year. 


October 

November. . 
December.. 

January 

February. . . 

March 

April 

Kay 

June 

July 

August 

September.. 


188ft-87. 


The  year. 


1,975 
2,868 
2,355 
4,662 
g,6(» 
15,742 
26,199 
11,922 
4,091 
2,293 
2,118 
1,949 


7,149 


1,832 
2,391 
4,715 
8,317 
4,428 
3,543 
18,323 
8,548 
4,222 
2,850 
5,445 
2,891 


5,376 

3,425 
9,186 
6,982 
13,200 
17,991 
12,0(3 
22,774 
6,821 
3,267 
2,275 
1,988 
1,986 


8,494 


2,154 
7,032 
5,969 
7,822 
13,217 
8,424 
22,189 
13,814 
8,193 
6,674 
8,566 
4,197 


9,021 


2 

2 

2 

6 

224 

481 

352 

109 

12 

10 

11 

2 


1,973 
2,866 
2,353 
4,656 
9,385 
15,281 
25,847 
11,813 
4,079 
2,283 
2,107 
1,947 


a  432 

.627 

.515 

1.019 

2.054 

3.339 

.5.656 

2.585 

.893 

.500 

.461 

.426 


101 


7,048 


1.542 


2 

5 

46 

122 

141 

160 

194 

150 

32 

4 

2 

2 


72 


2 

100 

147 

133 

134 

239 

240 

67 

5 

3 

2 

2 


1,830 
2,386 
4,670 
5,195 
4,287 
3,374 
18,194 
8,398 
4,190 
2,846 
5,443 
2,889 


.400 

.522 

1.022 

1.137 

■  938 

.738 

3.967 

1.838 

.917 

.623 

1.191 

.632 


131 


5,304 


3,423 
9,086 
6,835 
13,067 
17,3.57 
11,794 
22,534 
6,754 
3,262 
2,272 
1,987 
1,984 


8,363 


2 

2 

45 

311 

314 

341  I 

310 

99 

29  i 


2,152 
7,030 
6,924 
7,511 
12,903 
8,083 
21,879 
13,715 
8,164 
6,665 
8,528 
4,195 


8,896 


1.161 


1.988 

1.496 

2.850 

3.798 

2.581 

4.931 

1.478 

.714 

.497 

.435 

.434 


1.830 


.471 
1.538 
1.296 
1.644 
2.823 
1.769 
4.788 
3,001 
1.786 
1.458 
1.866 

.918 


1.947 


0.50 

.70 

.59 

1.17 

2.22 

3.85 

6.31 

2.98 

1.00 

.   .58 

.53 

.47 


20.90 


.46 

.58 

1.18 

1.31 

.98 

.85 

4.43 

2.12 

1.02 

.72 

1.37 

.70 


15.72 


.86 

2.22 

1.72 

3.30 

3.95 

2.98 

5.50 

1.70 

.80 

.57 

.50 

.48 


34.58 


.54 
1.72 
1.49 
1.89 
2.94 
X04 
5.34 
3.46 
1.99 
1.68 
2.15 
1.03 


26.27 
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ack  River  at  Laterenee,  Mau.,  for  the  yeart'endmg  Sept.  SO, 
1880-mS—ContinJied. 


Hnn  dbdiarg*  In  a«aond-b«t. 

RuitoS. 

suredat 
meaa 
total 
linan 

juare 
iles). 

Wastiiu 

iDtoUcr- 

rlnuek 

Rlw 

From  net 

drainage 

ana. 

Per 
■qoara 
mlloof 

Depth  In 
Indies  on 

Paroeot 
o( 

Rainlsn 
In  inches. 

from 
divartwl 

net 
drainage 

dninafe 
area. 

raintall. 

drainage 
basins. 

ana. 

3,123 

3 

3,130 

0.683 

0.79 

35. 1 

X34 

4,418 

2 

4,416 

.966 

l.OS 

31.7 

S.40 

6,138 

30 

0,106 

1.337 

1.64 

37.0 

4.10 

9,417 

73 

6,344 

1.388 

1.00 

37.1 

4.81 

8,480 

171 

8,300 

1.818 

1.00 

47.0 

4.00 

10,  CT 

307 

9,900 

3.168 

Z50 

44.6 

6.03 

»,«(» 

330 

34,676 

6.877 

6.00 

105.6 

3.07 

20,«21 

170 

30,746 

4.630 

6.23 

138.6 

4.07 

S,63» 

30 

5,013 

1.338 

1.37 

63.3 

3.63 

2,5U 

7 

3,506 

.648 

.63 

84. 5 

1.83 

2,64« 

7 

2,038 

.577 

.00 

14.1 

4.71 

7,135 

97 

7,038 

1.540 

1.72 

30.3 

8.47 

8,SS0 

107 

8,443 

1.848 

25.08 

61.0 

48.50 

12,368 

229 

13,139 

Z660 

S.06 

53.3 

6.85 

13,(28 

320 

13,199 

3.888 

8.22 

54.7 

6.80 

14,«20 

383 

14,537 

S.181 

3.67 

80.0 

4.13 

12,205 

338 

11,967 

3.610 

3.03 

01.0 

4.06 

6,271 

134 

6,147 

1.346 

1.40 

75. 3- 

1.8« 

11,037 

138 

10,800 

3.385 

3.76 

131.1 

3.37 

11,143 

187 

11,005 

3.408 

XO0 

01.7 

3.03 

6,023 

50 

6,567 

1.437 

1.66 

64.0 

3.07 

5,390 

00 

5,321 

1.167 

1.30 

40.8 

3.18 

3,609 

35 

S,574 

.783 

.00 

13.8 

0.61 

5,183 

314 

4,908 

1.087 

1.35 

44.4 

3.83 

3,498 

72 

3,426 

.750 

.84 

30.3 

4.13 

8,823 

176 

8,040 

1.893 

35.76 

54.3 

47.57 

5,711 

137 

5,574 

1.220 

1.41 

33.6 

4.31 

8,970 

184 

8,783 

1.934 

3.15 

37.0 

5.80 

13,126 

370 

13,849 

Z813 

3.34 

03.3 

3.51 

6,955 

135 

0,820 

1.403 

1.73 

58.1 

ZOO 

7,721 

155 

7,666 

1.650 

1.73 

46.0 

3.76 

15,067 

460 

16,198 

3.336 

3.83 

64.3 

6.00 

17,244 

208 

17,036 

3.738 

4.10 

300.0 

3.07 

14,285 

137 

14,148 

3.000 

3.57 

05.4 

6.46 

7,881 

38 

7,843 

1.710 

1.91 

67.3 

3.85 

3,101 

3 

3,158 

.601 

.80 

31.4 

3.73 

3,400 

2 

3,404 

.745 

.80 

10.3 

6.37 

8,397 

30 

8,377 

1.833 

3.06 

38.3 

6.34 

9,377 

147 

9,230 

1.020 

37.43 

63.8 

51.00 

2,314 

311 

13,103 

X048 

3.05 

30.0 

7.06 

8,871 

100 

8,705 

1.918 

3.14 

134.0 

1.50 

6,573 

03 

0,480 

1.418 

1.03 

38.1 

4.30 

3,208 

305 

13,903 

3.833 

3.35 

50.6 

6.44 

3,499 

470 

13,030 

X851 

X07 

70.5 

4.31 

3,010 

577 

23,039 

6.041 

6.81 

113.3 

6.13 

1,519 

303 

31,337 

4.045 

5.18 

183.1 

X83 

7,347 

30 

7,817 

1.001 

1.85 

83.5 

3.31 

4,842 

17 

4,636 

.090 

1.11 

33.8 

3.37 

2,895 

3 

2,892 

.633 

.73 

18.3 

4.00 

2,400 

3 

2,458 

.638 

.63 

19.1 

3.25 

2,644 

3 

2,641 

.556 

.63 

33.4 

1.86 

),956 

183 

0,773 

3.139 

1 

28.06 

01.8 

40.84 

f  I 


f 
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SUHFACE   WATEBS   OF   MASSACHUSETTS. 


Monthly  diseharge  of  Merrimack  River  at  Lawrence,  Matt.,  for  the  yeart  ending  Sept.  Si 

i««0-lW5— Continued. 


Month. 


Measured  at 
Lawrence 

(total 

drainage 

area,  4,663 

sqtiare 

miles). 


1891-92. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1892-93. 

October 

November 

December 

January 

February..'. 

March 

Aprfl 

May 

June 

July 

August 

September 

The  year 

1893-94. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1894-95. 

October 

November 

December 

January 

February 

March 

April 

May 

Jane 

July 

August 

September 

The  year.... 


Mean  discharge  In  second-feet. 


2,137 
2,469 
4,113 
8,524 
4,302 
7,330 
8,150 
10,233 
5,819 
4,757 
4,807 
3,944 


5,549 


2,135 
6,494 
3,931 
2,949 
4,995 
10,723 
15,563 
19,504 
4,404 
2,389 
2,582 
2,782 


6,638 


3,614 
3,366 
5,330 
3,022 
4^274 
14,375 
11,085 
6,992 
6,033 
2,278 
1,695 
1,831 


5,324 


2.254 
.  3,549 
3,033 
2,887 
2,319 
6,857 
19,840 
6,233 
3,038 
2,583 
2,180 
1,073 


4,621 


Wasttag 
inta  Mer- 
rlmaclc 
River 
Irom 
diverted 
drainage 
basins. 


3 
3 
3 

132 
76 

192 
43 

109 
6 
2 
3 
2 


48 


4 

3 

56 

300 

213 

303 

6 

2 

3 

3 


76 


2 
2 
2 
2 

8 

140 

111 

21 

15 

2 

2 

2 


From  net 
drainage 


2,134 
2,466 
4,110 
8,392 
4,226 
7,138 
8,107 
10, 124 
6,813  I 
4,755  I 
4,804 
3,942 


Per 
square 
mile  o{ 

net 

drainage 

area. 


0.467 

.640 

.899 

1.836 

.925 

1.562 

1.774 

2.215 

1.272 

1.040 

1.051 

.863 


5,501 


2,133 
6,488 
3,927 
2,946 
4,939 
10,423 
15,350 
19,201 
4,399 
2,387 
2,679 
2,779 


6,463 


1.204 


.467 

1.420 

.869 

.645 

1.081 

2.281 

3.369 

4.202 

.963 

.622 

.564 

.608 


1.414 


3,612 
3,364 
5,328 
3,020 
4,266 
14,236 
10,974 
6,971 
6,018 
2,276 
1,693 
1,829 


.790 

.736 

1.166 

.661 

..933 

3.115 

2.401 

1.526 

1.317 

.498 

.370 

.400 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


Per  cent 

of 
rainfall. 


0.54 
.60 
1.04 
2.12 
1.00 
1.80 
1.98 
2.55 
1.42 
1.20 
1.21 
.96 


16.42 


.54 

1.68 

.99 

.74 

1.12 

2.63 

3.75 

4.84 

1.07 

.60 

.65 

.68 


19.19 


.91 

.82 
1.34 

.76 

.97 

3.89 

2.68 

1.76 

1.47 

.57 

.43 

.45 


6,298 


1.159 


15.75 


2 

23 

11 

27 

3 

108 

237 

18 

3 

2 

2 


36 


2,262 
3,526 
3,022 
2,860 
2,316 
6,749 
19,603 
6,215 
3,035 
2,581 
2,178 
1,671 


.493 

.772 

.661 

.626 

.607 

1.258 

4.289 

1.360 

.664 

.666 

.477 

.366 


4,585 


.006 


.67 

.86 

.76 

.72 

.63 

1  45 

4.79 

1.57 

.74 

.65 

.55 

.41 


13.60 
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ck  River  at  Lamtnee,  Matt.,  for  iht  yean  ending  Sept.  30, 
«»0-7W5— Continued . 


Unn  disdurga  In  Moond-feet. 

Rnn-ofl. 

mdt 
renoe 
>tal 

,  Waatlng 

'intoUer- 

rinaok 

RlT«r 

From  net 

dninage 

an*. 

■qnara 
mil*  of 

Depth  In 
Indies  on 

Percent 
of 

relnhll. 

Rainfall 
in  Inches. 

lara 
m). 

from 
dlTtrtad 
dnbiiig* 

OMIOS. 

net 

drainage 

ana. 

drainage 
area. 

4,010 

66 

3,944 

0.863 

0.99 

017.9 

5.56 

t.SSS 

206 

9,353 

Z047 

2.38 

36.8 

6.21 

9,404 

ISO 

9,254 

Z025 

3.34 

67.1 

3.48 

3,M6 

61 

6,485 

1.419 

1.64 

104.3 

1.57 

),10» 

239 

8,870 

1.941 

3.09 

39.0 

5.37 

[,054 

44< 

20,609 

4.510 

5.20 

79.6 

6.53 

^234 

lOS 

18,129 

3.967 

4.43 

S5I.3 

1.31 

1,438 

2 

4,438 

.971 

1.12 

47.4 

XSS 

1,518 

2 

8,616 

.769 

.86 

37.6 

X28 

1,043 

2 

2,040 

.446 

.51 

16.4 

3.13 

!,01S 

3 

2,017 

.441 

.51 

16.5 

8.08 

i,ia 

2 

3,130 

.683 

.76 

11.7 

6.51 

,7M 

107 

7,647 

1.673 

23.73 

48.0 

47.34 

.186 

2 

5,184 

1.134 

1.81 

34.5 

3.80 

,663 

19 

6,643 

1.454 

1.62 

51.0 

3.18 

,3jg 

7 

4,352 

.962 

1.10 

73.3 

1.52 

.400 

4 

3,405 

.745 

.86 

24.1 

3.56 

,5n 

2 

4569 

I.OOO 

1.04 

39.4 

2.64 

,571 

86 

10,485 

2.294 

164 

73.1 

3.67 

,013 

66 

17,646 

3.839 

4.28 

177.7 

2.41 

,117 

23 

10,094 

X209 

2.55 

53.8 

4.73 

,708 

54 

12,654 

2.760 

3.00 

60.7 

6.00 

,79« 

17 

10,782 

2.359 

2.72 

39.1 

6.95 

072 

21 

5,051 

1.105 

1.27 

37.6 

3.40 

7S« 

4 

2,755 

.60S 

.67 

33.7 

2.06 

819 

25 

7,794 

1.705 

23.15 

52.6 

44.01 

207 

4 

2,308 

.482 

.56 

60.4 

.92 

827 

6 

5,821 

1.274 

1.42 

22.5 

6.32 

378 

38 

10,338 

2.263 

X61 

53.0 

4.92 

304 

24 

7,370 

1.613 

1.86 

35.2 

5.28 

797 

312 

7,485 

1.638 

1.71 

39.8 

4.39 

612 

615 

17,997 

4.042 

4.66 

315.0 

1.48 

228 

466 

14,762 

3.316 

3.70 

84.3 

4.39 

096 

314 

10,682 

2.399 

2.77 

81.9 

3.38 

464 

158 

6,306 

1.416 

1.58 

49.1 

3.33 

660 

57 

2,603 

.585 

.67 

23.9 

2.82 

799 

346 

3,453 

.776 

.89 

13.8 

6.48 

910 

81 

3,829 

.636 

.n 

31.4 

3.31 

Be" 

302 

7,654 

1.697 

33.14 

49.4 

46.81 

139 

323 

6,106 

1.372 

1.58 

24.9 

6.35 

»7 

566 

9,333 

3.094 

3.34 

41.4 

5.65 

79 

449 

8,330 

1.871 

2.10 

74.9 

2.88 

(57 

481 

7,376 

1.657 

1.91 

60.1 

3.23 

82 

389 

4,583 

1.033 

1.07 

30.6 

3.50 

48 

913 

11,035 

3.470 

3.86 

43.9 

6.51 

38 

809 

25,639 

5.757 

6.42 

406.6 

1.58 

38 

87 

9,441 

2.121 

2.44 

178.5 

1.37 

80 

13 

2,968 

.667 

.74 

24.2 

3.07 

81 

8 

3,473 

.656 

.64 

16.7 

4.09 

60 

7 

3,079 

.467 

.54 

24.5 

3.20 

M 

6 

i.tes 

.447 

.50 

U.7 

4.37 

Ei 

339 

7,612 

1.710 

23.20 

51.9 

44.70 
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SURFACE   WATERS  OF   MASSACHUSETTS. 


Monthly  dis^iargi  of  iierrimaek  River  at  Lawrence,  Mass.,  for  the  yean  ending  Sept. 

1880-1915— Contmned. 


Month. 


Uean  discharge  in  seoond-feet. 


Measured  at 
Lawrence 

(total 

drainage 

area,  4,663 

square 

nules). 


Wasting 
Into  Mer- 
rimack 
River 
from 
diverted 
drainage 
basins. 


From  net 

drainage 

area. 


Per 
square 
mile  of 

net 
drainage 

area. 


Run-off. 


Depth  in 

Inches  on 

drainage 

area. 


Percent 

of 
rainfall. 


189»-igao. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1900-1901. 

October 

November 

December 

January 

February 

March 

Anril 

May 

June 

July 

Augu.st 

September 

The  year 

1901-2. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1902-3. 

October 

November 

December 

Jannar>- 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


1,789 
2,792 
2,797 
3,3«0 
16,481 
16,245 
18,500 
10,034 
3,857 
1,818 
1,876 
1,513 


6,764 


2,517 
5,849 
6,783 
3,381 
2,452 
9,510 
26,025 
15,612 
7,521 
2,891 
4,449 
2,657 


7,471 


4,128 
3,050 
9,756 
10,454 
5,620 
27,884 
17,392 
10,168 
5,292 
4,327 
3,763 
3,452 


8,774 


7,162 
5,748 
8,119 
7,899 
9,309 
27,675 
15,587 
4,365 
10,295 
4.648 
3,338 
2,371 


8,860 


6 

12 

27 

28 

812 

926 

305 

307 

50 

7 

7 

7 


1,783 
2,780 
2,770 
3,332 
15,669 
15,319 
18, 195 
9,727 
3,907 
1,811 
1,869 
1,506 


0.401 

.625 

.622 

.748 

3.520 

3.441 

4.087 

2.185 

.878 

.407 

.420 

.338 


0.46 

.70 

.72 

.86 

3.67 

3.97 

4.56 

3.52 

.98 

.47 

.48 

.38 


208 


6,556 


1.473 


19.77 


8 
45 

160 
31 
20 

324 
1,238 

732 

147 
23 
46 
40 


2,509 
5,804 
6,614 
3,350 
2,432 
9,186 
24,787 
14,880 
7,374 
2,868 
4,403 
2,617 


.564 

1.304 

1.486 

.752 

.546 

2.063 

5.568 

3.342 

1.856 

.644 

.989 

.588 


.65 
1.45 
1.71 

.87 

.57 
2.38 
6.21 
3.85 
1.85 

.74 
1.14 


235 


7,236 


1.625 


22.08 


65 

139 

611 

359 

296 

1,124 

472 

127 

9 

7 

6 


4,063 
2,911 
9,145 
10,095 
5.324 
26,760 
16,920 
10,041 
5,283 
4,320 
3,757 
3,446 


.913 

.654 

2.054 

2.268 

1.196 

6.011 

3.801 

2.255 

1.187 

.970 

..844 

.774 


8,506 


1.911 


40 

29 

304 

202 

497 


394 
52 
71 
13 


250 


7,122 
5,719 
7,815 
7,497 
8,812 
26,849 
15,025 
4,359 
9,901 
4,596 
3,267 
2,358 


8,610 


1.600 

1.285 

1.755 

1.684 

1.979 

6.031 

3.375 

.979 

2.224 

1.032 

.734 

.530 


1.934 


1.05 

.73 

2.37 

2.61 

1.25 

6.93 

4.24 

2.60 

1.32 

1.12 

.97 

.86 


28.05 


1.84 
1.43 
2.02 
1.94 
2.06 
6.95 
3.77 
1.13 
2.48 
1.19 
.85 
.59 


26.25 
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let  River  at  Lawrence,  Ma**.,  for  the  year*  ending  Sept.  SO, 
7580-J915— Continued . 


Mean  dbcfaargt  In  secoDd-bet. 


Rnn-ofl. 


sand  at 
wranoa 
total 
ainage 

WartlliK 
IntoUer- 
rlmack 

RlT« 

troni 
dlvortad 

From  net 

drainage 

area. 

P«r 

sqnara 
mlltiof 

net 
drainage 

Depth  In 

inches on 

drainage 

ana. 

Paroant 

of 
lainUl. 

Rainftn 
in  indies. 

Ules). 

dninaga 
basins. 

area. 

3,  TOO 

30 

S,67» 

0.836 

0.S6 

24.0 

3.83 

3,098 

39 

3,9S9 

.865 

.74 

44.1 

1.68 

3,720 

47 

3,673 

.835 

.05 

32.1 

si  87 

3,S4a 

41 

2,601 

.584 

.67 

18.4 

2,»44 

76 

2,868 

.644 

.60 

33.3 

3.00 

13,318 

314 

13,104 

3.719 

8.13 

117.0 

3.88 

30, 7M 

605 

X,009 

4.404 

5.02 

88.0 

7.38 

17,«26 

318 

17,108 

3.843 

4.43 

127.3 

3.48 

4,067 

143 

4,525 

1.018 

1.13 

36.0 

3.07 

3,7»7 

IB 

2,778 

.634 

.72 

30.8 

3.35 

3,S75 

26 

2,550 

.673 

.66 

17.6 

3.77 

3,U3 

6 

2,908 

.853 

.73 

14.1 

6.16 

S,S18 

138 

6,480 

1.458 

10.82 

47.1 

43.10 

3,636 

5 

3,631 

.816 

.04 

55.0 

1.71 

2,607 

8 

2,680 

.604 

.87 

40.0 

1.35 

1,819 

S 

1,814 

.407 

.47 

22.3 

xn 

3,871 

66 

8,805 

.855 

.W 

21.1 

4.87 

2,272 

33 

3,340 

.503 

.53 

S4.0 

1.54 

10,663 

104 

10,450 

1349 

2.71 

87.4 

3.10 

16,186 

91 

18,004 

S.615 

4.08 

183.4 

2.30 

5,216 

13 

5,303 

1.160 

1.35 

9X3 

1.46 

4,164 

21 

4,143 

.981 

1.04 

21.3 

4.87 

2,674 

5 

2,669 

.600 

.60 

30.1 

3.44 

2,702 

5 

3,607 

.608 

.70 

18.1 

3.85 

7,631 

37 

7,504 

1.706 

1.90 

37.8 

6.84 

5,286 

33 

6,253 

1.180 

16.01 

43.1 

37.14 

3,261 

23 

3,238 

.727 

.84 

60.1 

1.43 

3,388 

S 

3,383 

.760 

.86 

37.4 

3.27 

5,687 

16 

6,671 

1.274 

1.47 

38.3 

3.84 

7,664 

7S 

71501 

1.705 

1.97 

75.9 

3.50 

5,108 

65 

5,043 

1.133 

1.18 

49.6 

3.38 

7  684 

317 

7,487 

1.677 

1.93 

42.8 

4.53 

16, ISO 

174 

.16,985 

3.501 

4.01 

158.4 

X53 

10,140 

40 

10,100 

3.260 

2.63 

44.6 

6.87 

10,114 

44 

10,070 

2.263 

3.62 

60.6 

5.00 

4,951 

27 

4,034 

1.106 

1.27 

27.8 

4.60 

3,314 

17 

3,307 

.741 

.85 

30.  S 

3.76 

1,885 

8 

1,877 

.422 

.47 

27.8 

1.60 

6,613 

50 

6,554 

1.472 

19.98 

50.6 

30.46 

2,461 

8 

3,443 

.540 

.63 

18.9 

3.35 

3,187 

21 

3,146 

.707 

.70 

31.5 

3.  SO 

3,558 

38 

2,623 

.566 

.65 

17.2 

3.80 

6,400 

U7 

6,283 

1.411 

1.83 

67.0 

2.43 

3,064 

86 

2969 

.667 

.60 

38.4 

1.81 

7,7W 

106 

7,608 

1.738 

1.00 

101.7 

1.06 

13,141 

129 

13,012 

2.023 

3.26 

111.7 

3.02 

9,134 

70 

9,064 

2.034 

xas 

84.7 

3.77 

5,351 

65 

5;296 

1.190 

1.33 

40.0 

3.33 

3,341 

8 

3,333 

.749 

.86 

25.1 

3.44 

1,937 

7 

1,930 

.431 

.50 

35.0 

1.43 

3,965 

8 

2,967 

.864 

.74 

8.7 

8.48 

6,106 

64 

5,063 

1.135 

16.42 

40.4 

38.30 

«! 
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SUBFACE   WATEB3  OF  MASSACHtTSETTS. 


Monthly  ditdutrge  of  Merrimaeh  River  at  Laurence,  Mat*.,  for  the  yean  ending  Sept. 

1880-1915— Coatajmed. 


Uean  discharge  in  aaoond-feet. 

Rno«ff. 

Month. 

Measured  at 
Lawrence 

(total 

drainage 

area,  4,^3 

square 

naies). 

Wasting 
Into  Mer- 
rimack 

Blver 

trom 
diverted 
drainage 
basins. 

From  net 

drainage 

area. 

Per 
square 
mile  of 

net 
drainage 

area. 

Depth  In 

Inches on 

drainage 

area. 

Percent 

of 
ralnbll. 

Rain 

Inino 

1007-8. 
October 

6,388 
13,068 
9,813 
8,824 
7,487 
11,400 
11,967 
11,575 
4.19S 
3,329 
2.086 
1.693 

8 

94 

130 

159 

153 

275 

159 

135 

45 

7 

14 

7 

6,380 
12,972 
9,602 
8.665 
7,335 
11,135 
11.808 
11,440 
4,148 
3.332 
3,973 
i;686 

1.433 
2.914 
2.177 
1.946 
1.648 
3.499 
3.653 
3L570 
.933 
.523 
.668 
.379 

1.65 

3.35 

3.51 

3.344 

1.777 

3.881 

2.959 

^963 

1.040 

.601 

.770 

.433 

36.3 
64.S 
66.9 
77.9 
4L7 
lOOil 
14a  9 
61.7 

ioa9 

I&6 
15^3 
4&4 

■ 

December 

f  anuary 

February 

March 

April 

fiSr.  :::::;:::::;:;::::.:: 

Tone 

July 

1 

Septembtf 

The  year 

7,643 

98 

7,645 

L685 

33.068 

56.4 

« 

isoB-g. 
October. . . 

1,474 
1,590 
1,88« 
3,025 
7,118 
7,718 
15,315 
8,790 
4,247 
1,999 
1,682 
1,652 

7 

15 

16 

11 

161 

173 

159 

103 

36 

7 

7 

7 

1,467 
1,575 
1,870 
3,014 
6,967 
7,545 
15,156 
8,687 
4,331 
1,993 
1,675 
1,645 

.330 
.354 
.420 
.677 
L563 
1.695 
3.404 
1.061 
.948 
.447 
.376 
.369 

.380 
.395 
.484 
.781 
1.627 
1.954 
3.708 
3.250 
1.058 
.516 
.434 
.413 

17.0 
37. 6 
16.6 
30.3 
31.8 
55.5 
88.5 
91.1 
38.1 
20.3 
16.1 
9l4 

NoTMnber 

lanuary 

Ifaioh . .". 

ApiO 

av.";^:""";;"::;::::": 

June 

July 

2 

Septembtf     

4 

The  year 

4,708 

58 

4,650 

1.014 

14. 080 

37.0 

38 

U0»-10. 
October 

1,886 
1,746 
2,366 
4.750 
4,483 
16,311 
10,986 
6,751 
4,876 
1,786 
3,043 
1.771 

8 

19 

33 

117 

161 

236 

101 

32 

81 

13 

6 

5 

1,878 
1,726 
3,243 
4,642 
4,332 
16,075 
10,885 
6,719 
4,705 
1.773 
3.037 
1,766 

.422 

.388 

.504 

1.043 

.973 

3.611 

2.445 

1.509 

1.077 

.398 

.458 

.397 

.486 
.433 
.581 
1.203 
1.013 
4.163 
3.738 
1.740 
1.202 
.459 
.528 
.443 

3&3 

17.4 
17.1 
36.5 
317 
358.9 
03.1 
86.1 
30.9 
3LS 
17.1 
14.7 

NoTembtf 

Pftnitmlmr 

Febniary. 

If  .rxh        , ,  , 

April 

Hv^ 

iSe:.::::::::;::::::::::::::: 

July 

AngUBt 

Beptembi^ 

4,973 

67 

4,906 

1.103 

14.978 

41.8 

IBlO-11. 
October 

1,341 
3,053 
1,511 
3,814 
3,164 
6,584 
13,691 
6,064 
3,462 
1,190 
1,467 
1,042 

6 

18 

31 

36 

17 

30 

34 

9 

7 

6 

6 

5 

i.aas 

3,036 
1,490 
3,778 
3,147 
5.654 
13,557 
6,055 
3,455 
1.184 
1,461 
1,937 

.300 

.457 

.335 

.634 

.483 

1.348 

3.015 

1.360 

.551 

.366 

.338 

.435 

.346 
.510 
.386 

.719 
.503 
1.438 
3.397 
1.568 
.<1S 
.107 
.378 
.485 

23.4 
I&4 

ice 

3ll7 
19.5 
40.9 
183.7 
137.  S 
3S.5 
&3 
&3 
l&O 

Knv^mb^r 

December 

I«niif|ry 

Febnuuy 

nv* 

April 

May..;::::::::::::::::::::::: 

Itmn     ,       , 

July.. 

Augurt 

Septexnbfu:     

3,515 

16 

3,499 

.786 

10.W1 

ULS 

a, 
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taek  River  at  Laxurentt,  Mat*.,  for  tht  yean  ending  Sept.  SO, 
7AS0-/9/5— Continued. 


Uma  diacfaarge  in  seeond-lMt. 

Ron-oS. 

ihllii 

Wasting 
into  Mer- 
rimack 
Hirer 
Irom 
diverted 

IVamnat 

di&lnage 

ana. 

rur 

square 
mile  of 

net 
drainage 

Depth  In 

inaieson 

drainage 

area. 

Percent 

of 
i&lnAOI. 

RalnlUl 

in  inches. 

dnlnage 
basins. 

area. 

4,006 

• 

4,060 

a  918 

L069 

25.8 

4.11 

4,6W 

19 

4,668 

L049 

1.170 

32.1 

X66 

6,762 

84 

6,718 

1.384 

1.481 

47.6 

8.11 

S.S04 

32 

8,573 

.802 

.935 

34.3 

X70 

8,196 

61 

8,145 

.706 

.762 

34.3 

X22 

13,601 

366 

12.346 

X773 

3.197 

60.1 

5.33 

19.454 

308 

19,246 

4.323 

4.823 

135.5 

X56 

10,461 

236 

10,225 

2.307 

2.648 

5X4 

5.06 

6,833 

26 

5.806 

1.304 

1.455 

220.5 

.66 

1.838 

6 

1.833 

.413 

.475 

13.8 

3.45 

3.230 

7 

2,223 

.499 

.576 

16.9 

X40 

2,163 

6 

2,167 

.485 

.541 

19.1 

X83 

6,325 

73 

6,262 

1.404 

19. 113 

47.7 

4a  06 

3,268 

6 

8,263 

.733 

.846 

31.3 

X71 

6,533 

15 

6,518 

1.239 

L383 

39.6 

X49 

4,790 

32 

4,758 

1.069 

L232 

29.3 

4.x 

8,007 

106 

7,901 

1.775 

X046 

73.3 

X79 

4,466 

70 

4,396 

.987 

1.028 

4a3 

X65 

U,304 

190 

15,014 

3.372 

3.888 

73.3 

5.31 

11,309 

223 

11,086 

2.490 

2.778 

86.8 

3.x 

6,496 

76 

6,430 

1.442 

1.663 

43.3 

X85 

4,082 

28 

4,004 

.899 

1.003 

90.4 

1.11 

1,757 

8 

1,749 

.383 

.463 

18.6 

X44 

1,372. 

10 

1,363 

.306 

.363 

11.5 

3.07 

1.735 

11 

1.734 

.387 

.433 

1X9 

3.36 

6,664 

66 

5,599 

1.268 

17.104 

45.0 

38.08 

3,663 

30 

3,522 

.791 

.912 

15.7 

5.81 

4,352 

45 

4,307 

.967 

1.079 

46.5 

X33 

4,735 

79 

4.656 

L046 

1.306 

4X0 

X87 

3,381 

115 

3,366 

.734 

.846 

28.4 

X98 

4,434 

157 

4,367 

.968 

.998 

35.6 

X80 

14,722 

275 

14,447 

3.345 

3.741 

84.4 

4.43 

22,356 

300 

23. 066 

4.954 

5.627 

105.3 

5.26 

12,906 

175 

12,821 

X880 

3.330 

143.7 

X31 

3.293 

11 

3.281 

.737 

.822 

39.1 

XIO 

2,505 

17 

3,488 

.559 

.644 

18.7 

3.45 

1.946 

16 

1,930 

.434 

.500 

IX I 

4.12 

1,991 

8 

1,983 

.445 

.496 

127.2 

.39 

6,688 

102 

6,586 

1.479 

30.091 

5L7 

38.83 

1,358 

8 

1,350 

.303 

.349 

28.7 

1.47 

1,614 

28 

1,586 

.366 

.397 

15.3 

X60 

1,976 

31 

1,946 

.437 

.604 

16.9 

X99 

4,972 

163 

4.810 

1.080 

1.345 

26.1 

4.96 

7,974 

218 

7.756 

L742 

1.814 

61.0 

X56 

6,678 

65 

6.613 

1.486 

1.713 

2,140.0 

.08 

7,987 

28 

7,961 

1.788 

1.996 

80.5 

X23 

6.039 

25 

5. 014 

1.126 

1.308 

81.6 

1.39 

2.189 

10 

3.179 

.489 

.646 

2X7 

X41 

8,158 

98 

8,0«0 

1.810 

3.087 

21.6 

9.62 

9,303 

113 

9,190 

Z064 

X379 

38.9 

6.13 

2,936 

18 

3,918 

.666 

.731 

56.4 

1.33 

6,015 

67 

4.948 

1.110 

15.067 

88.7 

38.06 

t 


wasted  finm  dlvertad  drainage  ana  based  on  data  fumlafaed  by  the  Uetro- 
rdof  Bonoo. 
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SURFACE   WATEBS  OF   MASSACHUSETTS. 


Dayi  of  dtfidtncy  in  discharge  of  Merrimack  River  at  Lawrenu,  Ma**.,  during  the  yean 

ending  Sept.  SO,  1880-1915. 


Dis- 
charge 

In 
saooDd- 

feet. 


Theo- 
retical 
horse- 
power 

per 
foot  of 

fall. 


Days  of  dafldency  in  discharge. 


SO 
100 

aoo 

«00 
SCO 

800 
1,000 
1,500 
2,000 
3,  WO 

3,000 
S.fiOO 
4,000 
4,500 
S,000 

£,fi00 

6,  COO 
S,S0O 
7,000 

7,  {00 

8,000 

8,  MO 
9,000 

10,000 
13,000 

16,000 
X.OOO 
35,000 
80,000 
«,000 

n,ooo 

70,000 
80,000 


S.7 
11.4 
22.7 
45.5 
88.2 

«0.« 
114 
170 
227 
284 

341 
398 
455 
fill 


825 
683 
738 
795 


900 

966 

1,020 

1,140 

1,380 

1,830 
2,370 
3,840 
3,410 
4,560 

5,(80 
8,830 
7,960 


3 
3 

4 
6 

6 

8 

16 

19 

46 

123 
151 
173 
191 
306 

224 
238 
251 
259 
274 

285 
298 
305 
818 
329 

344 

358 
3C3 
366 


154 
198 
214 
335 
335 

245 
249 
256 
263 
365 

270 
275 
278 
289 
304 

318 
345 
358 
365 


1 
4 

9 
11 
13 
19 
63 

90 
106 
119 
139 
160 

176 
188 
307 
313 
338 

341 
354 

363 
279 
302 

335 
352 

360 
363 
365 


37 
42 
72 
137 

198 
234 
257 
274 

387 

393 

397 
306 
313 
320 

323 
330 
334 
336 
342 

351 
355 
360 
363 

365 


1 
2 
4 
9 
15 

20 
21 
27 
43 
124 

165 
187 
203 
228 
237 

241 

247 
253 
258 
265 

268 
273 
274 
279 
302 

321 
330 
345 
355 
362 

360 


3 
6 
9 

10 
11 
14 
40 
03 

125 
161 
203 
233 
348 

271 
282 
288 
297 
304 

311 

317 
319 
323 
330 


353 
365 


2 

6 
10 

13 
14 
19 
27 
79 

111 
132 
143 
156 
165 

177 
194 
209 
220 
335 

343 

348 
250 
260 


313 
325 
346 
354 


366 


1 
1 
2 

3 

3 
3 
5 
9 
30 

37 
55 
76 
108 
144 

158 
174 
184 
192 
207 

216 
227 
238 
251 


317 
328 
347 
356 
364 

366 


1 

3 
8 

11 
13 
15 
36 
33 

80 
131 
155 
189 
304 

317 
330 
339 
345 
249 

254 
356 
361 
266 
280 


300 
345 
356 
366 


1 
1 

1 
1 
5 
9 
14 

40 
65 
69 

88 
107 

118 
132 
143 
154 
163 

170 
181 
191 
222 
290 

336 
351 
361 
363 
365 


5 
7 
7 
12 
31 

41 
54 
63 
81 

95 

113 
129 
142 
157 
166 

173 
194 
207 
226 
268 

315 
335 
364 
366 


5 

fl 

8 

II 

43 

04 

85 

106 

111 

133 

148 

ise 

171 
1S3 

196 

210 
216 
230 
234 
256 

297 
813 
336 
353 
364 

365 
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t  of  Memmaeh  River  at  Laterenee,  Mau.,  during  the  yean 
J  Sept.  SO,  r "     • 


M«0-Wi5— Continued. 


4 
10 
13 

U 
U 
33 

«0 

103 

153 
187 
308 
22£ 


349 
357 
360 
374 
280 


2M 
3»S 

3U 
334 

348 
358 
383 
3«S 


Days  of  doficianoy  in  dlaebarg*. 


3 
3 
8 
13 

IS 
19 
39 
JO 
131 

191 
338 
261 
283 
290 

290 
303 
310 
317 

319 

325 
331 
33S 
343 
347 

351 
356 

357 
3S9 
363 
383 
365 


1 
5 

7 

10 
10 
18 
37 
77 

111 

133 
152 
168 
187 

300 
314 


344 

352 
256 

260 
271 
291 

325 
338 
353 
363 
363 
364 
365 
366 


8 
U 
3S 

67 
83 
105 
127 
154 

176 
188 
308 
3U 
333 

235 

345 
350 
373 
302 

331 
348 
359 
361 
363 
365 


77 
97 
114 
133 
137 

181 

176 
191 
307 
32S 


347 
367 
377 
306 

331 
344 
349 
358 

365 


3 

a 

8 
10 

13 
13 
14 
30 
70 

101 
118 
137 
149 
158 

169 
185 
203 
325 
334 

340 
347 
367 
»5 
300 

337 
339 
350 
353 
385 


3 
6 
11 
19 

a« 

38 
30 
44 
78 
154 

192 
306 

334 
331 
334 


344 
249 
353 
357 

383 

365 
368 
374 
396 

335 
341 
353 
357 
362 
384 
365 


3 
4 

8 
11 
14 
39 
68 

131 
161 
182 
311 
336 

233 
342 
347 
353 
367 

984 

365 
268 
379 


331 


348 
356 


385 


3 
3 

7 
13 
37 

63 
88 
118 
145 
173 

197 
313 
235 
236 
344 

354 

357 
360 
367 


311 
338 
343 
351 
360 
362 
385 


i 
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SURFACE  WATEBS  OF  MASSACHUSETTS. 


Days  of  deficiency  in  discharge  of  MerrinMck  River  at  Lawrence,  Mass.,  during  the  ye 
ending  Sept.  30,  /««0-/9/5— Continued. 


i 


Tbao- 

Bays  of  deficiency  in  discharge. 

Dis- 
cbarge 
In 

cal 
horse- 

power 

looond* 

0 

c« 

rt 

^ 

feet. 

per 

foot  of 

faU. 

i 

i 

i 

i 

i 

i 

Cft 

2 

3 

1 

3 

s 

1 

50 

5.7 

...... 

100 

u!4 

i' 

s' 

4' 

...... 

....„ 

....„ 

300 

22.7 
45.5 

3' 

S 

4 
4 

5' 

10 

5 
9 

19 
29 

13 
24 

23 

28 

15 

10 

17 

"7' 

9 

400 

....„ 

s' 

600 

68.2 

4 

10 

17 

4 

17 

12 

31 

25 

35 

18 

20 

14 

800 

90.9 

S 

11 

17 

5 

20 

12 

33 

26 

40 

19 

22 

17 

1,000 

114 

5 

13 

18 

6 

22 

14 

34 

28 

50 

20 

23 

17 

1,500 

170 

5 

21 

28 

12 

33 

20 

61 

47 

97 

29 

41 

29 

2,000 

227 

13 

47 

51 

21 

63 

39 

111 

93 

165 

43 

81 

48 

2,500 

2»4 

29 

78 

89 

49 

83 

.M 

187 

166 

219 

84 

111 

93 

3,000 

341 

56 

141 

164 

73 

134 

90 

208 

199 

255 

131 

137 

129 

3.500 

398 

80 

191 

197 

104 

196 

103 

216 

211 

285 

165 

154 

160 

4,000 

455 

102 

215 

226 

139 

217 

121 

231 

222 

292 

188 

171 

194 

4,500 

511 

126 

238 

248 

165 

235 

131 

244 

234 

297 

209 

188 

218 

5,000 

568 

141 

243 

262 

189 

254 

140 

252 

249 

307 

235 

206 

234 

5,500 

625 

168 

256 

272 

207 

264 

155 

266 

269 

312 

250 

223 

252 

6,000 

682 

180 

266 

284 

221 

269 

170 

276 

279 

315 

257 

340 

260 

6,500 

738 

190 

273 

297 

23.S 

275 

184 

287 

2»4 

319 

261 

258 

267 

7,000 

795 

209 

277 

308 

247 

281 

200 

291 

286 

322 

207 

271 

270 

•7,500 

852 

225 

279 

315 

260 

285 

211 

296 

293 

323 

272 

283 

279 

8,000 

909 

238 

284 

318 

270 

290 

223 

301 

297 

328 

275 

288 

281 

8,500 

966 

249 

287 

321 

280 

295 

232 

302 

301 

326 

280 

297 

287 

9.000 

1.020 

256 

290 

325 

289 

300 

241 

308 

302 

328 

282 

302 

293 

10,000 

1.140 

272 

295 

330 

305 

311 

262 

315 

306 

329 

291 

320 

298 

12.000 

1,360 

290 

304 

338 

320 

330 

292 

334 

330 

335 

313 

332 

305 

16,000 

1,820 

309 

326 

343 

344 

'35s 

.335 

350 

344 

356 

332 

347 

312 

20,000 

2,270 

326 

341 

352 

356 

362 

.154 

360 

355 

364 

»44 

351 

337 

25,000 

2.810 

344 

353 

355 

359 

3&I 

364 

362 

362 

365 

356 

359 

350 

30,000 

3,410 

353 

357 

358 

362 

365 

365 

363 

365 

365 

362 

361 

40,000 

4,550 

363 

364 

361 

365 

366 

365 

366 

365 

365 

50,000 

5.680 

365 

366 

365 

70,000 
90,000 

6.820 



7,950 

1 

Non.— The  above  table  gives  the  tlMoretical  bonqwwer  per  (cot  fall  that  may  be  davelorped  at  differ 
rates  of  discharge,  and  shows  the  number  of  days  on  whicn  the  discbarge  and  corresponalng  horsepoi 
were  respectively  less  than  the  amounts  Riven  in  the  ooiumns  for  discliarge  and  horsepower.  In  us 
this  table,  allowance  should  be  made  for  the  various  losses,  the  principal  ones  being  the  wheel  loss,  wb 
may  be  as  large  as  20  per  cent,  and  the  head  loss,  which  may  he  as  large  as  5  per  cent. 
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XITA  KIVEB  (WACHtrSETT  D&AINAOE 
EAR  CLINTON,  HASS. 

ar  Clinton. 

e  basin  has  been  artificially  changed  at  times  in 
be  water-supply  systems  of  the  Metropolitan  dis- 
>  sqiiare  miles;  1908  to  1913,  118.19  square  miles; 
ies. 

to  September,  1915. 

South  Branch  of  Nashua  River  has  been  utilized 
lent  for  the  Metropolitan  district  of  Boston, 
e  in  Wachusett  Reservoir  (PI.  XI )  and  several  ponds, 
ipply  have  been  made  by  the  Metropolitan  Water 
inning  with  1897  estimates  of  discharge  have  been 
.he  reservoir  and  ponds,  so  that  the  record  shows 
w  of  the  stream. 

I  the  yield  of  the  drainage  area,  including  the  water 
to  1902,  inclusive,  the  water  surface  formed  2.2  per 
.4  per  cent;  1904,  3.6  per  cent;  1905,  4.1  per  cent; 
■  cent;  1908-1915,  7  per  cent, 
for  the  calendar  years  furnished  by  the  Metropoli- 
changed  to  climatic  year  by  engineers  of  the  Geo- 


nile  of  South  Branch  of  Nathua  River  •  ( Wachtuett 
Matt.,  for  the  year$  ending  Seft.  SO,  1896-1915. 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

a  707 
.688 

Mean. 

a  519 
2.231 

a  467 
1.388 

l.'iio 

"t'.m 

i'sis' 

i.soo' 

i.'sM' 

'i.'787 

2.530 

4.778 

3.137 

2.151 

1.281 

.614 

2.049 

1.045 

2.149 

1.687 

4.295 

5.224 

1.334 

.868 

.648 

.365 

.387 

2.238 

5.271 

5.753 

2.444 

2.139 

.8»4 

.336 

.304 

.197 

1.735 

.451 

4.206 

7.711 

4.222 

1.525 

.738 

.792 

.496 

2.111 

2.168 

6.178 

3.341 

1.S9S 

.635 

.452 

.469 

.372 

2.066 

3.300 

5.297 

3.463 

.880 

3.297 

.966 

.734 

.680 

2.140 

1.434 

4.653 

4.617 

2.317 

1.179 

.769 

.549 

.764 

1.735 

.700 

4.64S 

ZS02 

.888 

.838 

.566 

.497 

1.900 

1.341 

1.588 

2.878 

3.283 

2.371 

1.831 

1.127 

.916 

.428 

1.582 

1.070 

2.626 

2.221 

1.494 

1.196 

.518 

.136 

1.264 

1.332 

2.685 

3.391 

1.964 

2.188 

.624 

.341 

.686 

.138 

1.989 

3.955 

3.2M 

3.748 

1.876 

.977 

.361 

.299 

.321 

1.379 

2.854 

4.084 

i.aoo 

.941 

1.274 

.096 

.288 

.224 

1.304 

.967 

2072 

Z155 

.713 

.543 

.067 

.291 

.281 

.796 

1.434 

4.380 

3.530 

2.780 

.512 

.208 

.194 

.138 

1.664 

1.342 

3.501 

3.224 

1.607 

.433 

.030 

.092 

.338 

1.241 

1.827 

4.853 

4.012 

2.629 

.491 

.610 

.404 

-.018 

1.652 

3.034 

.885 

1.443 

.704 

.353 

1.676 

2.664 

.244 

1.260 

tatement  In  station  description. 

n  corrected  for  loss  and  gain  by  stonge  In  ponds  and  reservoirs. 
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SUBFACE  WATEBS  OF  MASSACHUSETTS. 


Svanmary  of  yield  and  rainfcdl  in  South  Branch  of  Nashua  River  {Wadnuett  drainag 
ba»in)for  the  years  ending  Sept.  SO,  1S97-191S. 

[Diainage  area,  106.84  >  square  miles.] 


Month. 


Yield. 


Total  in 
million  gal- 
lons. 


Per  square  mile. 


Million  gal- 
lons per 
day. 


Second-bet 


Average 
depth m 
hudieson 
drainage 


Average 
rainfedl  in 
Per  cent  of      Inches, 
ralnbll. 


1807-1916. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  jrear 


33,668.5 
48,066.5 
74,064.9 
■nfiU-2 
80,831.7 
165,840.7 
131,084.5 
75,080.0 
43,426.4 
26,323.5 
28,114.8 
20,367.1 


aS25 

.775 

1.155 

1.233 

1.388 

2.587 

2.113 

1.171 

.700 

.411 

.439 

.328 


0.812 

1.199 

1.787 

1.907 

2.148 

4.002 

3.268 

1.812 

1.083 

.635 

.678 

.608 


0.936 
1.338 

xoeo 

2.198 

2.249 

4.614 

3.648 

2.089 

1.208 

.732 

.782 

.667 


36.9 
39.5 
60.4 
68.2 
60.8 
111.1 
95.5 
62.2 
34.2 
17.6 
18.1 
16.2 


3.4S 
3.381 
4.061 
3.771 
3.70 
4.16! 
3.821 
3.301 
3.  S3: 
4.161 
4. 311 
3.4» 


805,872.8 


1.068 


1.652 


22.421 


49.6 


45.2a 


>  Csed  as  basis  of  computations  in  table.    See  "Drainage  area"  in  station  description.    Fignrcs  in  sum 
mary  represent  average  quantities. 

CONCOBD  BIVBR  AT  LOWELL,  UASS. 

Location. — ^At  Lawrence  Street  Bridge  in  the  city  of  Lowell. 

Drainage  area:  Square  mUes. 

Total  of  Concord  River  above  Lowell 376.  £ 

Net  drainag  area,  excluding  diversions '  30L  S 

Records  available. — ^January  1,  1901,  to  September  30,  1916. 

Gages. — StaS  gages  on  east  bank  above  dam  and  on  west  bank  above  head  gates. 

Discharge  measurements. — ^Mill  use  determined  from  water-wheel  ratings  checked 
by  current-meter  measurements.  Water  wasting  over  dam  computed  from 
weir  formula  with  some  corrections  for  depth. 

Channel  and  controi/. — Control  formed  by  crest  of  dam  and  head  gates  to  canal. 
Channel  of  river  about  100  feet  wide  from  Lawrence  Street  bridge  to  North  Bil- 
lerica,  4  miles.    Pondage  drawn  on  but  little. 

Extremes  of  discharge. — ^Maximum  flow,  1901-1915,  occurred  March  3,  1902; 
approximate  discharge,  4,148  second-feet.  Minimum  flow  occurred  August 
27-31,  1907;  discharge,  11  second-feet,  through  water  wheels. 

Winter  flow. — Not  afiected  by  ice. 

Diversions. — ^75.2  square  miles  above  dam  No.  1  of  Boston  Water  Works,  and  includ- 
ing Farm  Pond,  diverted  from  the  upper  part  of  Sudbury  River  for  municipal 
supply  for  city  of  Boston.  Only  waste  water  from  this  area  reaches  the  Concord 
River. 

Regulation. — Distribution  of  flow  somewhat  affected  by  operation  of  mills  between 
North  Billerica  and  Lowell. 

AccTJRACT. — Records  considered  fair. 

Cooperation. — Records  furnished  by  Arthur  T.  Safford,  hydraulic  engineer,  for 
the  owners  of  the  water  power  taken  from  Wameait  Canal. 

>  Oocaskmal  waste  water  raaohai  the  rivet  trom  diverted  ene  above  dam  No.  L 
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Concord  River  at  Lowell,  Mcut.,  /or  the  years  ending 
>ept.  SO,  1901-1915. 


an. 

Feb. 

Hit. 

Apr. 

ll»y. 

June. 

July. 

Aug. 

8«pt. 

355 

378 

193 

1,235 

1,902 

2,030 

241 

390 

•  361 

350 

279 

227 

1,183 

1,703 

•1,884 

373 

379 

•  343 

349 

a2S8 

••343 

1,193 

1,738 

1,738 

278 

386 

338 

339 

237 

356 

1,396 

1,608 

1,625 

•  353 

•  370 

299 

305 

173 

398 

1,516 

•1,663 

1,483 

227 

356 

278 

>3ie 

173 

391 

1,751 

1,516 

1,339 

353 

3X 

278 

273 

115 

407 

•2,080 

1,350 

1  335 

•  337 

306 

278 

393 

115 

378 

2,406 

1280 

1,130 

233 

325 

•  252 

287 

115 

393 

2,914 

1,168 

•  973 

330 

324 

225 

2Se 

a  144 

•533 

3,062 

1,094 

835 

330 

363 

242 

280 

173 

675 

2,892 

1,136 

771 

380 

•  337 

223 

294 

130 

1,130 

3,703 

•1,133 

886 

283 

311 

308 

a278 

130 

1,530 

3,613 

1,138 

861 

277 

310 

307 

262 

145 

1,700 

•2,313 

1,141 

823 

•  341 

277 

330 

287 

159 

1,647 

2,012 

1,131 

656 

306 

393 

•  229 

387 

231 

1,823 

1,774 

1,047 

•  608 

194 

277 

238 

294 

a  231 

"1,354 

1,643 

989 

459 

349 

308 

230 

3oe 

231 

1,085 

1,669 

936 

437 

359 

•  383 

238 

394 

334 

976 

1,395 

•1,038 

391 

353 

318 

341 

«2S7 

-     339 

885 

1,367 

1,130 

368 

377 

239 

3S4 

279 

339 

843  01,339 

1,437 

380 

•  380 

332 

278 

295 

344 

901     1,310 

1,635 

335 

343 

204 

•  363 

260 

356 

856 

1,219 

1,703 

•  334 

342 

204 

347 

291 

«2S7 

0892 

1,293 

1,644 

333 

213 

233 

236 

291 

217 

927 

1,495 

i;664 

334 

353 

•  260 

228 

301 

199 

1,015 

1,980 

•1,619 

337 

348 

386 

235 

•  285 

301 

1,234 

2,258 

1,674 

306 

275 

318 

236 

2a» 

194 

1,414 

•3  364 

1,780 

300 

•  383 

370 

265 

280 

1,428 

3,371 

1,803 

383 

388 

370 

•  266 

259 

1,371 

3,019 

3,060 

•  3«3 

319 

343 

247 

272 

•1,303 

3,084 

371 

378 

1,868 

836 

1,946 

1,306 

688 

•  347 

188 

175 

•  117 

1,840 

a  831 

•3,047 

1,185 

809 

333 

183 

189 

120 

1,869 

836 

4,148 

1,147 

654 

306 

183 

•  185 

110 

1,735 

841 

3,908 

941 

•  861 

306 

•  179 

180 

99 

"1,578 

783 

3,318 

788 

680 

301 

•  175 

169 

ir 

1,420 

810  i  2,885 

•  703 

588 

303 

•  172 

136 

136 

i;2» 

748    2,939 

641 

644 

303 

189 

184 

•  138 

1,063 

725 

3,704 

635 

670 

•  286 

138 

187 

161 

932 

<s603 

•3,463 

1,188 

639 

369 

138 

183 

la 

741 

479 

3,333 

1,436 

584 

359 

138 

•  300 

164 

?«« 

459 

2,048 

1,636 

•  552 

rs 

138 

317 

164 

<688 

418 

3,179 

1,656 

519 

331 

139 

349 

164 

no 

393 

3,206 

•1,645 

441 

306 

•139 

341 

196 

S23 

380 

3,205 

1,834 

406 

213 

139 

268 

•  180 

533 

884 

2,165 

1,507 

375 

•  213 

125 

308 

164 

546 

<288 

•2,165 

1,413 

365 

212 

114 

316 

176 

687 

313 

2,165 

1,283 

383 

189 

74 

•  280 

188 

813 

341 

3,217 

1,161 

•  319 

196 

74 

243 

181 

<64t 

380 

2,004 

•1,043 

r4 

300 

74 

301 

181 

476 

380 

1,936 

•  934 

ro 

300 

•  100 

217 

308 

486 

383 

1,836 

808 

283 

331 

136 

306 

•  316 

681 

383 

1,687 

745 

313 

•  311 

176 

193 

234 

836 

a  293 

•1,634 

696 

312 

301 

180 

306 

253 

933 

304 

1,581 

574 

388 

194 

206 

•  197 

245 

8 

910 

308 

1,603 

690 

•  293 

188 

343 

187 

231 

a 

<teg 

398 

1,415 

635 

397 

195 

343 

163 

235 

» 

i,oa 

640 

1,380 

•  507 

403 

195 

•  328 

175 

334 

« 

«8a 

960 

1,170 

659 

380 

201 

215 

176 

•  338 

'5 

8tt 



1,219 

534 

398 

•  198 

180 

125 

353 

» 

861 

•1,211 

584 

377 

195 

189 

110 

253 

ni 

m 

'.'.'.'.'.'.'. 

1,203 

•  362 

189 

•  113 

•  Discbirge  liitarpolsud. 


I   My*' 


Digitized  by 


286 


SURFACE   WATERS   OP   MASSACHUSETTS. 


Daity  discharge,  in  second-feet,  of  Concord  River  at  Loteell,  Mass.,  for  the  years  endin^ 
Sept.  SO,  1901-1916— CoDtinned. 


Day. 


1902-3. 

1 

3 

3 

4 

S 

« 

7 

8 

« 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

» 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1903-1. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26: 

27 

28 

2D 

30 

31 


Oct. 


293 
315 
322 
334 
•333 

331 
307 
304 
340 
340 

350 
<348 
346 
365 
352 

311 
330 
361 
•  337 
312 


365 
281 
280 

•  272 
264 
842 
381 
444 
630 


136 
136 
99 

•  118 
136 

136 
129 
158 
159 
161 

•  187 
212 
245 
299 
312 

311 
275 

•  347 
417 
450 

450 
404 
406 
383 

•  376 

357 
344 
336 
328 
350 
S2S 


Nov. 


791 
a  640 
490 
472 
400 

401 
361 
382 
•  351 
320 

324 
302 
298 
312 
343 

<>32S 
307 
306 
306 
302 


330 

•  312 
294 
276 

302 

•  315 
328 
355 

•  337 


•  314 

303 
273 
273 
273 

273 
284 

•  278 
273 
272 

260 
238 
244 
249 

•  252 


224 
330 
370 
386 

394 

•  379 
358 
357 
360 

•  337 
316 
3I6 

•  310 
298 


Dee. 


319 
307 
298 
337 


414 

•  412 
410 
393 
360 

357 
337 
399 

•  326 
253 

318 
402 
447 
510 
606 

•  894 
1,180 
1,204 
1,194 

•1,18B 

1,184 
1,162 

01,160 
1,157 
1,187 
1,099 


234 
253 
267 
239 
244 

•  247 
251 
260 
235 
326 

334 

•  329 

•  323 
318 
333 

372 
354 
333 
331 

•  343 

355 
433 
418 
433 

•  409 

•  384 

•  360 
336 
329 
335 
317 


Jan. 


1,050 

992 

958 

•1,061 

1,159 

1,071 

1,009 

974 

903 

809 

•904 
904 
852 
746 
651 

S75 
536 
•  516 
486 
484 

624 

704 

678 

719 

•666 

618 
580 
611 
583 
690 
794 


309 
398 

•  267 
237 
237 

237 
237 
237 

237 

•  212 

187 
187 
187 
214 
243 

240 

•  241 
241 
239 


215 
237 
239 
•  239 
239 

231 

237 


226 
•  233 


•  780 
778 
880 
915 

1,080 

1,139 
1,150 
al,331 
1,114 
1,119 

1,178 
1,221 

1,277 

1,247 

•1,195 

1,123 
980 
862 

777 
870 


•  919 
908 
765 
682 

703 
702 
783 


Feb. 


239 
238 
239 
238 
238 

226 

•  232 
238 
238 
207 

203 
208 
213 

•  213 
213 

212 
212 
212 
212 
196 

•  217 
239 
263 
341 
467 

414 

379 

•  423 
468 


Uar. 


•1,117 
1,451 

1,668 
1,694 
1,650 

1,615 
1,431 
•1,330 
1,254 
1,343 

1,488 
1,693 
1,707 
1,683 
•1,576 

1,457 
1,335 
1,225 
1.19$ 
1,129 

1,116 
•1, 116 
1,121 
1,200 
1,235 

1,724 
1,837 
1,793 
"1,723 
1,638 
1,581 


447 
413 
420 
472 
502 

•  475 
447 
668 
827 

1,098 

1,322 
1,362 
•1,319 
1,277 
1,171 

1,111 

987 
879 
665 

•  768 

872 

989 

1,117 

1,136 

1,271 

1,441 
•1,465 
1,490 
1,439 
1,338 
1,233 


Apr. 


1,622 
1,627 

1,718 

1,654 

•1,533 

1,418 
1,345 
1,.107 
1,397 
1,428 

1,475 
•1,506 
1,538 
1,470 
1,410 

1,333 

1,273 

1,252 

•1,247 

•1,243 

1,227 
1,112 

1,050 

953 

1,001 

•  875 
732 

700 
635 
604 


1,151 
1,186 
•1,190 
1,196 
1,155 

1,068 

993 

982 

958 

•>1,080 

1,203 
1,360 
1,406 
1,338 
1,285 

1,172 

"1,107 

1,042 

•  971 
900 

766 
713 
692 

•  639 
585 

511 

478 

698 

1,344 

1,959 


May. 


529 
524 

•  450 
395 
404 

376 
376 

371 

382 

"382 

370 
380 
363 
349 
332 

345 

•  323 
296 
305 
305 

292 

274 
283 

•  285 
262 

237 
237 
237 
271 

•  259 

•  247 


•2,410 
2,861 
2,646 
2,463 
2,174 

1,930 
1,700 
"1,480 
1,250 
1,151 

1,067 

1,050 

986 

933 

•  841 

750 
711 
651 
610 
620 

628 
"634 
640 
580 
474 

493 
465 
366 

•  362 

•  358 
354 


June. 


235 
226 

218 


222  •I, 054 


221 

219 

•  219 
219 
218 
209 

219 
250 
330 

•  368 
414 

618 
693 
768 
793 
803 

•1,045 
1,298 
1,614 
2,326 
2,521 

2,508 
2,347 
•2,072 
1,758 
1,552 


353 
352 
373 
342 
•  354 

385 
384 
403 
389 
379 

396 
"374 
352 
346 
351 


269 
232 

•  254 
276 

2S6 
247 
247 
214 
198 

•  223 
240 
240 
250 
249 


July. 


1,460 
1,321 
1,162 


•966 

855 

826 
683 
603 
545 

S23 

•  473 

416 

395 


369 
354 
316 


345 
351 
360 
368 
387 

•  368 
340 
333 
297 
828 
321 


340 
339 

•  338 

•  337 
336 

341 
342 
325 
284 

•  287 

291 
263 
364 
239 
248 

205 

•  209 
213 
162 
110 

106 
110 
110 

•  111 
113 

110 
135 
163 

187 
187 

•  189 


•  Dlsobaige  Interpolated. 
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ncord  River  at  Lowell,  Mai*., /or  the  year*  ending 
190i-i9/5— Continued. 


Feb. 

Mar. 

Apr. 

Itoy. 

Jnne. 

Joly. 

Aug. 

Sept. 

0 

383 

184 

1.792 

349 

164 

199 

206 

58 

0 

387 

178 

<il.606 

344 

163 

•  216 

200 

68 

g 

381 

184 

1.420 

334 

163 

•  234 

203 

•  360 

5 

285 

184 

1,316 

333 

•  163 

•  251 

205 

•  682 

0 

IS  252 

al84 

1, 151 

322 

163 

368 

186 

964 

S 

339 

184 

1.139 

310 

162 

187 

•  170 

1,198 

0 

340 

184 

1,141 

•  306 

128 

188 

154 

1,206 

5 

340 

184 

1.153 

301 

111 

188 

140 

1,359 

9 

340 

214 

•l.lOt 

291 

129 

•  187 

123 

1,164 

<2 

340 

333 

1,060 

285 

125 

186 

131 

•  1,007 

a 

241 

407 

930 

260 

•  156 

146 

154 

850 

a 

a  243 

•  532 

925 

260 

187 

128 

129 

781 

10 

343 

656 

S37 

271 

252 

93 

•  138 

745 

» 

341 

669 

823 

•  275 

307 

92 

141 

604 

re 

341 

668 

797 

378 

322 

93 

106 

638 

M 

340 

647 

•  741 

287 

338 

•  140 

117 

603 

?8 

340 

637 

685 

291 

334 

186 

156 

•  483 

« 

324 

698 

663 

305 

•  307 

186 

155 

423 

» 

a230 

•  894 

698 

322 

279 

186 

153 

381 

N 

337 

1,190 

528 

343 

275 

186 

•  170 

279 

10 

338 

1,388 

485 

•  335 

266 

186 

188 

381 

77 

310 

1,281 

•  473 

327 

316 

185 

188 

353 

43 

314 

1,296 

•  460 

318 

375 

•  185 

187 

350 

02 

208 

1.329 

447 

318 

406 

1,18 

128 

•  329 

n 

aoB 

1,370 

414 

318 

•  429 

127 

120 

308 

87 

<i20S 

•1.S04 

385 

313 

453 

109 

139 

330 

83 

196 

1,638 

383 

316 

423 

92 

•  129 

301 

03 

184 

1,920 

367 

•  309 

392 

92 

129 

282 

02 

3.027 

358 

301 

399 

92 

127 

276 

ni 

1.943 

•  353 

216 

346 

•  133 

82 

2n 

01 

1,880 

165 

174 

57 

i93 

478 

1,198 

•1,700 

561 

1,285 

•  386 

350 

337 

38 

443 

791 

1,746 

633 

1,373 

436 

370 

•  309 

il7 

412 

718 

1,703 

606 

•1,203 

448 

399 

•  190 

m 

a396 

•  949 

1,607 

613 

1,133 

•  481 

433 

172 

>S1 

379 

1,179 

1,474 

473 

996 

613 

•460 

176 

!28 

va 

1,460 

1,348 

•  463 

925 

483 

468 

178 

m 

338 

1,513 

1,253 

453 

810 

478 

460 

177 

553 

321 

1,500 

•1,227 

466 

695 

•  460 

445 

178 

365 

3U 

1,381 

1,201 

475 

650 

443 

425 

•  183 

527 

310 

1,418 

1,241 

463 

•  615 

426 

405 

187 

!« 

«306 

•1,388 

1,347 

458 

580 

376 

423 

156 

432 

303 

1.358 

1.482 

456 

519 

357 

•  402 

138 

422 

316 

1.113 

1,554 

•  440 

501 

364 

3,81 

82 

412 

310 

1,087 

1,671 

426 

454 

351 

326 

83 

402 

291 

1,034 

•1,605 

391 

421 

•  342 

310 

83 

427 

297 

853 

1,538 

380 

383 

333 

297 

•  99 

510 

308 

790 

1,467 

355 

•  431 

307 

290 

135 

650 

a309 

•  780 

1,373 

353 

459 

303 

271 

83 

565 

309 

770 

1,307 

351 

491 

203 

•  262 

ra 

553 

311 

718 

1,241 

•337 

."ise 

288 

263 

76 

551 

320 

718 

1,178 

323 

620 

•  296 

308 

98 

550 

545 

698 

•1,064 

294 

596 

•  305 

200 

27 

560 

780 

648 

949 

296 

564 

313 

225 

•  93 

695 

932 

580 

882 

281 

•  522 

312 

219 

158 

627 

•  975 

•  554 

859 

282 

491 

313 

266 

ISS 

652 

1,017 

529 

782 

294 

448 

313 

•  360 

167 

662 

1,023 

679 

747 

•  345 

408 

313 

244 

167 

626 

921 

818 

689 

396 

369 

311 

251 

157 

590 

1,129 

•  679 

669 

351 

•  314 

262 

157 

535 

1.436 

660 

•  933 

335 

316 

266 

•  158 

490 

1,666 

1,196 

31S 

199 

,"  n 
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BtTKFACE   WATERS   OF   MASSACHUSETTS. 


DaUy  ditdutrge,  in  lecond-feet,  of  Concord  River  at  Lowell,  Mast.,  for  the  year*  endi 
Sept.  SO,  /90i-lW5— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sei 

1906-7. 
1 

158 
152 
152 
151 
150 

150 
a  154 
158 
164 
206 

120 
120 
120 
a  142 
163 

163 
84 
84 
84 
68 

«106 
144 
197 
197 
189 

293 
293 
0203 
292 
282 
272 

678 
588 

550 
590 
544 

0  513 
482 
586 
621 

no 

728 
752 
«696 
641 
677 

515 
485 
422 
418 
«387 

357 
366 
355 

350 
325 

318 
0  328 
337 
387 
484 
515 

284 
271 
281 
a286 
291 

238 
243 
243 
242 
293 

O300 
308 
338 
360 
347 

372 
400 
0  428 
455 
465 

465 
440 
420 
433 
«394 

355 
354 
335 
<329 
323 

525 
483 
o540 
597 
635 

706 

918 

1,040 

1,058 

01,144 

1,231 
1,261 
1,234 
1,124 
1,064 

1,004 

O940 

876 

764 

730 

689 
669 
680 
0  697 
713 

821 

828 

0  976 

1,125 

1,110 

300 
O307 
314 
259 
240 

239 
240 
239 
0  241 
243 

243 
243 
249 
241 
242 

0264 
288 
268 
282 
286 

312 

322 

O310 

298 
O303 

308 
293 
313 
313 

•  307 
302 

01,040 

970 
894 
814 
757 

681 

656 

0641 

627 

627 

735 

862 

856 

1,010 

•  985 

859 
972 
905 
875 
807 

733 

•  714 
6M 
938 

•1,032 

1,125 
1,162 
1,150 
•1,172 
1,193 
1,226 

611 

838 

990 

1,143 

1,481 

•1,284 

1,106 

1,065 

1,048 

960 

914 
910 

•  790 
670 
637 

514 
430 
435 
458 

•  468 

476 
541 
533 

453 
417 

376 

0358 

339 

401 
368 
330 

1,243 
1,218 
1,186 
1,186 
01,173 

1,161 
1,108 
1,091 
1,221 
1,318 

1,250 
01,343 
1,436 
1,402 
1,479 

1,435 
1,420 
1,386 
•1,226 
1,066 

1,017 
929 

847 
761 
695 

0  756 
817 
784 
756 
661 
650 

339 
340 
0  347 
354 
347 

374 
383 
382 
362 

•  376 

387 
358 
342 
352 
377 

378 

•  368 
363 
372 
354 

356 
336 
327 

•  325 
323 

318 
312 
306 

611 

•  572 
633 
640 
586 

578 
568 
484 

•  450 
417 

387 
366 
380 
372 
627 

•  859 

1,291 
1,247 
1,172 
1,169 

1,137 

1,128 

•1,092 

1,055 

822 

725 
727 
692 
712 

303 
293 

•  304 
315 
318 

317 
331 
328 
324 
•310 

297 
328 
322 
318 
342 

549 

•  787 
1,025 
1,220 
1,358 

1,350 
1,318 
1,238 
•1,210 
1,182 

1,163 

1,140 

1,054 

992 

959 

•  824 

•  789 
886 
921 
829 
879 

861 
910 

•  955 
1,000 

970 

1,027 
1,0»S 
1,078 
1,148 
01,190 

1,233 
1,094 
1,015 
1,098 
1,251 

1,290 
01,305 
1,318 
1,277 
1,261 

1,257 
1,132 
1,219 
•1,226 
1,234 
1,182 

889 
753 
690 
677 
651 

621 

•  576 
S31 
642 
602 

640 
693 
745 

•  826 
806 

901 

879 

851 

•802 

•754 

•  705 
957 
581 
548 
568 

551 
536 

•  528 
520 
520 

1,112 

1,080 

1,084 

1,128 

•1,085 

1,042 
880 
968 
807 
868 

835 

•  868 
800 
758 
747 

721 

687 

725 

•680 

•635 

580 
653 
545 
532 
630 

•  497 
464 
449 
420 
384 

473 
453 
438 
415 

•  408 

403 
434 
421 
418 
410 

397 

•  424 
460 
439 
425 

415 
385 
404 

•  413 
421 

397 
393 
385 
365 
355 

•  335 
316 
367 
368 

•362 
355 

412 

394 

•  401 
409 
398 

374 
376 
461 
572 
•688 

826 

805 
781 
831 
807 

708 

•  653 
588 
528 
494 

451 
428 
468 

•  471 
474 

487 
465 
429 
422 
•458 

•  496 

342 

•  349 
356 
411 
456 

523 
530 
516 

•  503 
491 

478 
438 
411 
366 
350 

•  345 
338 
313 
277 
276 

278 
303 

•  298 
285 
285 

238 
210 
187 
164 
f  165 

631 
536 
602 
588 
532 

582 

•  612 
442 
415 
380 

366 

289 

301 

•298 

290 

231 
252 
226 
153 
154 

•  136 
118 
118 
119 
119 

119 
119 
•119 
119 
119 

166 
166 
166 
•198 
229 

280 

•  213 
166 
166 
165 

164 
164 
165 

•  177 
188 

216 
216 
218 
168 
168 

•  169 
168 
168 
166 
164 

164 
164 
«154 
143 
130 
118 

119 

119 
119 

•  119 
•119 

119 
119 
119 
100 
83 

83 

•  83 
83 
73 
83 

83 
83 
83 
•83 
83 

83 
83 
83 

83 
83 

•130 
176 
188 
188 
187 
187 

124 
125 
108 
•114 
118 

118 
118 
118 
119 
118 

•  106 

94 
100 
82 
82 

72 
72 

•  62 
53 
S3 

53 
69 
75 
64 

•  68 

53 
11 
11 
11 
11 
11 

137 
•149 
160 
135 
135 

188 
201 
155 

•  214 
274 

319 
309 
302 
288 
346 

•  261 
276 
255 
214 
158 

214 
161 

•  188 
215 
215 

189 
149 
136 
100 
•123 
146 

a 

2 

a 

3 

4 

5 

g 

7 

g 

a 

9 

10 

11 

12 

13   

14 

15 

a 

18 

17 

18 

19 

20 

21 

22 

a 

23 

24 

25 

26 

27 

28 

29  

a 

30 

31 

1907-8. 
1 

2  

3 

4 

5 

6 

a 

7 

a 

8 

9 

10 

11  

12 

13 

a 

14 

IS 

16 

17 

18 

19 

20 

( 

21  

22 

23 

24 

25 

26 

27 

d 

28 

29 

30 

31 

•  ••• 

a  Discharge  Interpolated. 
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oncord  River  at  Lowell,  Mass.,  /or  the  years  ending 
,  790J-79i5— Continued. 


a. 

Feb. 

Mar. 

Apr. 

May. 

848 

June. 

July. 

Aug. 

Sept. 

65 

2»1 

1,682 

1,056 

406 

164 

a84 

66 

20 

26S 

1,622 

976 

"1,032 

402 

112 

84 

98 

54 

245 

1,497 

934 

1,215 

387 

112 

84 

120 

>i9 

214 

1,346 

0  893 

1,093 

368 

0  112 

84 

120 

U2 

I8S 

1,180 

852 

1,015 

352 

0  112 

84 

'103 

M2 

164 

1,114 

787 

980 

a412 

112 

84 

u91 

2tl 

a  276 

a  977 

735 

953 

472 

111 

84 

76 

212 

388 

840 

730 

880 

486 

112 

o84 

76 

154 

484 

775 

677 

o864 

514 

98 

84 

118 

203 

565 

800 

640 

839 

461 

83 

84 

83 

231 

743 

723 

0630 

787 

443 

084 

45 

84 

311 

78S 

668 

619 

680 

431 

84 

46 

■•84 

275 

667 

730 

5W 

575 

«419 

84 

46 

84 

275 

o711 

o677 

503 

520 

407 

84 

46 

84 

274 

755 

625 

692 

499 

358 

83 

045 

84 

208 

645 

S90 

793 

o450 

351 

45 

43 

84 

268 

641 

567 

856 

419 

317 

46 

54 

M 

268 

597 

371 

o903 

457 

313 

O105 

103 

83 

265 

613 

302 

o933 

462 

307 

164 

103 

"53 

206 

771 

459 

1,002 

430 

"314 

164 

103 

23 

265 

"l,  124 

•>441 

998 

389 

321 

164 

103 

73 

265 

1,476 

423 

9.i3 

365 

288 

164 

O103 

83 

2«) 

1,411 

423 

920 

o380 

261 

164 

103 

84 

235 

1,520 

403 

S83 

394 

256 

161 

103 

102 

271 

1,726 

416 

o912 

371 

215 

ol64 

103 

102 

314 

1,648 

556 

942 

374 

213 

164 

103 

o|22 

313 

1,809 

727 

877 

371 

o214 

164 

103 

141 

318 

ol,745 

0  907 

865 

358 

214 

123 

80 

210 

313 

1,088 

809 

O370 

188 

84 

o73 

234 

307 

1,133 

803 

0382 

164 

84 

66 

234 

"299 

i;i43 

394 

84 

66 

187 

1,147 

1,640 

501 

o577 

283 

294 

86 

69 

0  188 

1,0«» 

2,183 

498 

552 

280 

265 

86 

37 

1S8 

1,005 

2,572 

o47S 

555 

286 

0253 

86 

25 

163 

917 

2,577 

453 

551 

232 

O240 

86 

"25 

164 

829 

2,472 

423 

510 

o254 

228 

86 

"25 

163 

<i806 

02,386 

434 

455 

276 

202 

112 

25 

312 

783 

2,260 

409 

452 

282 

203 

O108 

101 

321 

615 

2,165 

394 

o436 

288 

192 

104 

ini 

a  '.m 

680 

2,098 

387 

420 

319 

182 

86 

101 

357 

555 

2,026 

o406 

390 

289 

0198 

64 

101 

403 

645 

1,940 

424 

353 

26S 

214 

64 

"101 

455 

614 

1,871 

381 

370 

o357 

136 

64 

101 

443 

o507 

al,6«0 

386 

381 

445 

161 

83 

101 

410 

601 

1,449 

377 

314 

465 

101 

a84 

101 

407 

616 

1,326 

377 

o316 

467 

87 

84 

84 

O370 

511 

1,245 

387 

318 

448 

87 

83 

25 

334 

678 

1,170 

0  378 

261 

396 

a94 

83 

25 

345 

631 

1,033 

369 

288 

416 

101 

83 

"25 

403 

661 

983 

o422 

297 

o428 

101 

111 

25 

435 

0659 

o908 

474 

298 

440 

87 

113 

25 

4<5 

666 

833 

466 

280 

437 

87 

olOS 

25 

781 

726 

778 

4.88 

0204 

405 

91 

97 

25 

«1,055 

734 

719 

609 

308 

392 

117 

99 

25 

1,338 

731 

70S 

o486 

304 

337 

ol02 

40 

25 

1,384 

608 

671 

462 

298 

241 

87 

101 

"38 

1,420 

761 

610 

455 

296 

o288 

90 

101 

51 

1,381 

Hi,  006 

0  611 

483 

2U 

336 

137 

100 

50 

1,368 

1,251 

612 

514 

222 

326 

136 

olOO 

60 

1,318 

566 

567 

0  242 

299 

136 

101 

60 

■■1,254 

546 

602 

0  263 

300 

136 

69 

ao 

1,191 

524 



2S3 

olll 

60 

<i  Disohar^  interpolated. 
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BUBPACE   WATERS  OF   MASSACHUSETTS. 


DaHy  ducharge,  in  »teoni-fut,  of  Concord  River  at  Lowdl,  Uau.,for  (A«  yean  end 
Sept.  SO,  i90/-lW5— Continued. 


Day. 

Oct. 

Not. 

Pen. 

Jan. 

Fell. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Be 

1910-n. 
1 

«8 
•■09 
«9 
69 
09 

06 
09 
09 
a  47 
25 

20 
IS 
20 
20 
21 

a22 
23 
25 
25 
20 

42 
68 

a  44 

05 
140 
163 
153 
a  116 

79 

«132 
164 
119 
165 
187 

187 
1S7 
0187 
187 
188 

188 

a  188 

187 

187 

•  187 

187 
188 
188 
188 
188 

210 
a272 
327 
327 
334 

332 
323 
324 
0  310 
290 
272 

44 

45 
44 
44 
150 

«211 
207 
251 
240 
229 

204 
239 

•  251 

am 

250 

249 
216 
227 
180 

•  211 

242 
219 
212 

•  219 
220 

210 

•  202 

ISO 
187 
197 

278 
275 
261 
254 

•  246 

238 
267 
254 
25i 
255 

255 

•  256 
256 
256 
300 

312 
339 
379 

•  440 
5U 

610 
472 
461 
448 
613 

•  619 

520 
624 
628 

•  520 

225 
219 

ISO 

•  199 
228 

233 
205 
184 
191 
146 

•  140 
134 
135 
135 
142 

100 
112 

•  122 
131 
103 

139 
1C6 
88 
127 

•  216 

•  306 
395 

aso 

337 
330 
268 

514 
602 

•  494 
486 
407 

391 
371 
3S0 
333 

•  338 

342 

330 
339 
320 
324 

332 

•  396 
459 
484 
460 

434 

387 
602 

•  683 

•  664 

746 
753 
776 
693 
707 

•  656 

•  294 
319 
342 
877 
356 

329 
422 

•  407 
392 
300 

334 
341 
310 
350 

•  302 

254 

200 
215 
236 
204 

178 

•  177 
176 
164 
172 

160 
150 
257 

•  307 
356 
254 

604 
827 
602 
460 
441 

328 

•  339 
350 
349 
349 

364 
348 
342 

•  333 
328 

322 
306 
309 
837 
373 

•  406 
437 
423 
449 
417 

3S0 
390 

•  377 
364 
322 
325 

209 

269 
209 
256 

•  321 

386 
376 
385 
403 
380 

341 

•  326 
311 
2S3 
252 

247 
240 
214 

•  230 
247 

245 
244 
2« 
283 
256 

•  303 

350 
408 

322 
304 
346 

•  333 
319 

306 
303 
308 
303 
297 

•  303 
308 
266 
232 
219 

191 
184 

•  190 
196 
221 

249 

•  494 
738 
813 

•  919 

1,025 
1,060 
1,207 
1,195 

407 
417 
392 
366 

•  344 

321 
296 
295 
280 
280 

281 

•  293 
305 
303 
392 

511 
483 
517 

•  623 
729 

770 
770 
745 
710 
674 

1650 
626 
670 
674 
655 
693 

1,196 

1,199 

al,a'i9 

921 

894 

849 
786 
753 
713 

•  669 

626 

896 

986 

1,214 

1,614 

2,102 
•2,260 
2.399 
2,371 
2,220 

2,090 
1,93.S 
1,696 
•1.696 
1,697 

1,573 
1,387 
1,217 
1.267 
1,600 
•1,623 

7W 

•  686 
656 
638 
606 

646 
715 
749 
a81S 
887 

928 
903 
871 
849 
849 

•  806 
760 
661 
636 
608 

598 
614 

•  681 
549 
534 

504 
466 
437 
443 

•  423 

1,649 
1.695 
1,702 
1.734 
1,734 

1,750 
•1.666 
1.882 
1,518 
1,481 

1,411 
1.347 
1,323 
•1.175 
1,028 

973 
904 
906 

•  965 
•1,024 

•1,083 
1,142 
1,152 
1.108 
1,021 

964 
8S5 

•  827 
769 
732 

402 

378 
398 
387 
343 

344 

•  342 
340 
294 
294 

294 
223 
238 

•  238 
239 

230 
239 
232 
313 
211 

•  216 
219 
219 
215 
212 

213 
213 

•  195 
178 

•  201 
226 

720 
716 
659 
605 

•  584 

662 
562 
577 
587 
747 

74S 

•  812 
879 
888 
814 

758 
853 
838 

•  848 
858 

806 
764 
754 
735 
704 

•  754 
805 
807 
763 

•  720 
688 

326 

187 
163 

•  142 
120 

118 
155 
170 
241 
256 

•  261 
268 
267 
255 
254 

264 
266 

•  260 
253 
253 

231 
216 
212 
202 

•  206 

210 
183 
131 
100 
92 

713 

•  723 
733 
690 
706 

826 
640 
613 

•  482 
412 

380 
381 
349 
356 
363 

•357 
381 
327 
326 
291 

295 
285 

•  284 
282 
267 

246 
214 
192 
197 

•  192 

Ill 

•  78 
35 

•  27 
19 

16 
16 
16 

•  16 
16 

16 
16 
16 
18 
16 

•  18 
18 

16 
16 
18 

16 
18 

•  34 
32 
59 

77 
68 
68 
65 

•  110 
164 

187 
Ul 
137 

•  160 
123 

140 

•  131 
123 

68 
60 

68 
101 
101 

•  111 
123 

153 
121 
Ul 
158 
186 

•  196 
234 
233 

238 
237 

214 
173 

•  185 
197 
203 
202 

184 

184 
164 
135 
135 

•  135 
135 
135 
135 
135 

118 
101 

•  100 
100 
100 

100 
100 
100 
100 

•  97 

84 
80 
88 
88 

83 

88 

•  87 
87 
98 

148 
184 

1S7 
107 
183 

•  191 
200 

160 
135 
123 
88 
85 

•  85 
104 
116 
138 
187 

127 
138 

•  168 
2(B 
174 

159 
160 
160 
ISO 

•  136 

130 
123 
125 

m 

100 
SI 

2 

3 

4 

• 

5 

« 

7 

8 

9 

10 

a 

11 

12 

13 

11 

16 

It 

17 

18 

19 

20 

21 

22 

23 

24 

25 

K 

27 

28 

29 

SO 

31 

1911-J2. 
1 

2 

3 

4 

6 

8 

7 

8 

a 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

39 

a 

80 

»l 

... 

a  Discharge  interpolatod. 
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Concord  River  at  Lowell,  Mau.,  for  the  yeari  ending 
0,  1901-1915— Continued. 


an. 

Feb. 

Vat. 

Apr. 

May. 

June. 

July. 

.\ug. 

Sept. 

670 

513 

679 

1.583 

754 

o765 

184 

114 

oll4 

808 

"507 

o740 

1.463 

744 

756 

IM 

113 

124 

877 

502 

802 

1.306 

790 

738 

176 

o72 

113 

962 

438 

889 

1.167 

o702 

673 

0166 

31 

112 

a860 

429 

834 

1,015 

614 

693 

ol57 

138 

118 

758 

411 

771 

O1.072 

570 

517 

0147 

163 

ol34 

751 

38? 

708 

1.128 

562 

696 

138 

161 

124 

787 

415 

721 

1  046 

519 

OS07 

116 

161 

133 

765 

03SS 

0674 

988 

477 

418 

110 

160 

124 

67? 

354 

636 

923 

478 

377 

100 

o80 

118 

501 

367 

664 

845 

0439 

354 

100 

18 

113 

<i64S 

334 

642 

S83 

399 

3.50 

in 

18 

113 

706 

344 

696 

ol.OTO 

393 

360 

olll 

51 

113 

696 

318 

604 

1,277 

380 

327 

111 

126 

oils 

6M 

317 

662 

1,333 

346 

o323 

100 

97 

117 

706 

0320 

0761 

1.433 

345 

319 

108 

58 

99 

669 

324 

875 

1.582 

347 

289 

96 

058 

93 

655 

314 

818 

1.537 

0347 

2SC 

100 

60 

99 

o650 

318 

764 

■«1.497 

346 

218 

96 

88 

118 

645 

315 

836 

01,456 

346 

233 

o91 

114 

87 

597 

316 

904 

1.416 

335 

239 

87 

114 

oll7 

647 

o37S 

976 

1.319 

316 

0349 

80 

58 

147 

653 

a4-a 

O980 

1  234 

328 

259 

80 

58 

188 

627 

492 

984 

1.180 

397 

251 

80 

o88 

323 

595 

501 

929 

1.097 

o527 

217 

87 

114 

255 

0607 

512 

944 

1.009 

666 

229 

87 

113 

3» 

620 

522 

1,034 

0966 

694 

219 

063 

113 

247 

575 

603 

1,285 

923 

728 

220 

18 

86 

0343 

536 

1,347 

845 

790 

O210 

19 

85 

339 

530 

01.475 

822 

0782 

301 

44 

a96 

230 

S22 

1,603 

0773 

83 

106 

514 

01,060 

o634 

1.201 

1.064 

328 

174 

160 

184 

402 

1,334 

922 

1.081 

1.064 

331 

175 

oU7 

183 

409 

1,319 

1,616 

1.202' 

ol,055 

290 

225 

123 

184 

0399 

1,301 

1,887 

1.149 

1,046 

298 

a229 

138 

161 

389 

1,231 

3,411 

01,232 

972 

266 

0232 

165 

181 

3«6 

1,106 

2,337 

1,314 

1,022 

263 

236 

165 

ol81 

366 

966 

2.099 

1,234 

1.069 

0285 

363 

164 

0163 

372 

o92S 

01,812 

1,311 

1.018 

307 

368 

166 

162 

364 

889 

1,625 

1,376 

i.ase 

307 

258 

0177 

163 

373 

910 

1,139 

1,390 

ol,082 

282 

367 

190 

169 

0382 

830 

1.180 

1,311 

1,108 

262 

258 

188 

107 

353 

720 

1.257 

01,298 

1,030 

261 

0357 

148 

85 

24<l 

615 

1,2(M 

1,254 

971 

257 

368 

137 

ol05 

242 

697 

1,344 

1.107 

1.048 

o253 

368 

176 

135 

287 

0486 

01,206 

1,022 

1,023 

248 

214 

189 

111 

346 

374 

1.066 

1  085 

967 

237 

214 

O180 

111 

336 

343 

1,004 

1,047 

0965 

217 

216 

189 

110 

0323 

414 

969 

1,107 

962 

217 

213 

149 

111 

310 

338 

951 

ol,06S 

904 

101 

0213 

80 

111 

312 

398 

898 

ol,02S 

849 

191 

212 

80 

olll 

290 

327 

798 

989 

786 

o201 

200 

90 

111 

288 

0338 

ogSl 

908 

761 

211 

161 

189 

111 

265 

0348 

866 

823 

777 

213 

94 

o208 

111 

314 

369 

777 

783 

0669 

212 

101 

227 

86 

0395 

340 

650 

768 

641 

176 

106 

216 

63 

476 

362 

588 

0859 

448 

132 

ol24 

218 

81 

678 

376 

621 

860 

464 

111 

142 

208 

061 

MS 

346 

.   ™8 

1,006 

421 

al2S 

189 

184 

82 

738 

•o994 

1,017 

400 

145 

134 

192 

83 

731 

1,280 

1,036 

0376 

176 

80 

al95 

83 

)       7«« 

1280 

o362 

103 

199 

0  Dbeharg*  Interpolated. 


r 


M 
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BT7BFA0B  WATEBS  OF   MASSACHUSETTS. 


Daily  diteharge,  in  second-feet,  of  Concord  River  at  Lowell,  Mast.,  for  the  yean  endi 
Sept.  SO,  1901-1915— Continued. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

62 

a  112 

214 

191 

653 

1,328 

262 

244 

187 

134 

0348 

62 

111 

214 

192 

566 

1,273 

261 

«251 

182 

258 

336 

62 

111 

215 

»225 

487 

1,170 

261 

259 

183 

350 

341 

«62 

113 

215 

258 

391 

1,071 

<i2eo 

329 

137 

a400 

389 

62 

113 

216 

236 

377 

999 

259 

338 

131 

"449 

502 

62 

112 

<i215 

178 

472 

891 

298 

290 

<135 

499 

681 

62 

112 

21S 

257 

<i534 

aSOO 

299 

305 

138 

518 

787 

62 

<>112 

20O 

343 

S96 

708 

296 

251 

138 

514 

0984 

62 

113 

187 

295 

66S 

675 

296 

«280 

138 

,«3 

1,180 

61 

113 

187 

<i313 

663 

614 

194 

308 

118 

784 

1,197 

<i6I 

112 

186 

331 

679 

552 

->283 

308 

106 

«782 

1,186 

<i62 

112 

187 

350 

684 

509 

372 

308 

106 

779 

1,093 

62 

113 

a20S 

585 

731 

462 

327 

257 

a  106 

723 

1064 

62 

113 

224 

695 

o737 

a  462 

353 

257 

106 

670 

1,007 

62 

<il52 

246 

772 

740 

461 

341 

245 

106 

613 

aMO 

61 

190 

263 

831 

965 

410 

328 

0  243 

69 

676 

874 

61 

190 

2M 

<>818 

1,154 

361 

327 

242 

63 

635 

772 

»74 

190 

277 

805 

1,127 

326 

o31S 

227 

56 

a584 

694 

87 

190 

282 

1,026 

1,274 

337 

."SOS 

217 

65 

532 

620 

125 

190 

'•268 

1,370 

1,375 

328 

291 

207 

a  67 

509 

547 

177 

190 

253 

1,482 

"1,266 

<>299 

297 

228 

70 

465 

521 

150 

a  189 

253 

1,468 

•>1,156 

271 

305 

186 

70 

438 

a  496 

111 

189 

251 

1,440 

1,047 

294 

296 

a  212 

101 

393 

470 

101 

215 

225 

»l,3-7 

1,000 

267 

288 

237 

69 

324 

433 

■»107 

215 

<i215 

1,314 

1,070 

274 

O290 

237 

69 

a3S3 

413 

112 

o215 

o205 

1,240 

1,152 

283 

291 

232 

70 

382 

420 

112 

215 

a  196 

1,164 

1,176 

288 

285 

233 

a  91 

322 

376 

112 

156 

186 

1,005 

o  1,252 

0288 

258 

212 

112 

305 

354 

113 

a  186 

137 

990 

288 

242 

184 

112 

305 

CI  346 

113 

215 

138 

990 

278 

238 

<>185 

111 

289 

338 

112 

162 

•>882 

260 

a  186 

360 

340 

Sei 


1914-15. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

35 

20 

27 

28 

29 

30 

31 


»  Discharge  interpolated. 

Monthly  diteharge  of  Concord  River  at  Lowell,    Mast.,  for  the  years  ending  Sept.  S 

1901-191S. 


Montb. 

Discbarge  in  seoond-feet. 

Month. 

Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

Maximum. 

Minimum. 

Heiui 

1901. 

January 

February 

Uarch... 

365 

279 

1,709 

3.062 

2,084 

2,030 

371 

390 

361 

259 
115 
193 
1,182 
336 
262 
194 
204 
207 

295 
199 
907 
1,878 
1,444 
761 
256 
.308 
255 

1902-3. 

October 

November 

December 

January 

February 

March... 

S30 

791 
\,M 
1,U» 
1.277 
1,837 
1,718 

<29 
2.521 
1,460 

3S4 

214 

372 
276 
3S3 
484 
6.13 
1.118 
604 
237 
209 
397 
141 
1.16 

April 

i&y....:...:... 

I. 

July 

AT>rfl       

1. 

mSv.:::;:::;;:: 

September 

July 

1901-3. 

October 

November 

December 

January 

February 

Mareh.... 

517 

SSS 

1,770 

1,868 

841 

4,148 

1.656 

670 

347 

243 

316 

2S3 

233 
346 
315 
475 
212 
1.170 
634 
370 
188 

74 
110 

99 

318 
317 
797 
951 
609 
2,147 
1,002 
448 
238 
160 
199 
182 

August '.... 

September 

The  year. 

1903-4. 

October 

November 

December 

January 

February 

March... 

3,521 

136 

459 

394 

433 

809 

468 

1,490 

1,969 

3  861 

403 

343 

99 
338 
234 
187 
I9S 
420 
478 
3M 
198 

lot 

April 

1^.::::::::::: 

July 

AuKnt 

September 

April 

1: 

mS, 

The  year. 

4,148 

74 

•» 

June 

July 

I  I 
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er  at  Lowell,  Mass.,  /or  the  yean  ending  Sept.  30, 
>1- 1915— Continued. 


i 

174 

» 

343 

» 

278 

9 

m 

« 

m 

» 

717 

0 

875 

tt 

403 

A 

3S0 

» 

176 

.1 

77 

il 

225 

11 

371 

18 

500 

«1 

873 

27 

901 

JO 

1,0»1 

W 

742 

w 

1,092 

M 

760 

74 

535 

It) 

296 

83 

111 

00 

201 

25 

92 

35 

600 

^~ 

1908-9-Coiit(l. 

March 

AprU 

May 

June 

July 

August 

Septembw 


The  year. 


1909-10. 

October 

November.. 
Oecember. . . 

January 

February . . . 

March 

April 

May 

June 

July 

August 

September. . 


The  year 


1910-11. 

October 

November. . 
December.., 

January 

February... 

March 

April 

May 

Jime , 

July 

August 

September. . 


The  year. 


1911-12. 

October 

November. . 
December. . , 

January 

February... 

March 

AprU , 

May 

Jtme 

July 

August 

September.. 


The  year. 


1912-13. 

October 

November... 
December. . . 

January 

February 

March 

Anril 

May 

Jime 

July 

August 

September.. 


The  year.. 


Discharge  In  second-(eet. 


Kiaximum.   Minimum.      Mean 


1,682 
l.Oati 
1,215 
514 
164 
103 
234 


1,800  ' 


235 

33« 

340 

1,42U 

1,251 

2,577 

602 

577 

467 

294 

113 

101 


2,577 


163 
269 
395 
422 
403 
770 
928 
402 
268 
164 
1S4 
186 


928 


334 

526 

776 

604 

1,207 

2,399 

1,750 

888 

733 

238 

203 

140 


2,399 


403 
Mi 
358 
164 
45 
43 
23 


23 


101 
120 
187 
163 
SOI 
524 
309 
222 
232 
87 
Rl 
25 


25 


15 

44 

88 

150 

214 

■280 

423 

176 

92 

16 

80 

83 


119 
238 
320 
306 
184 
596 
732 
562 
192 
69 
81 
80 


80 


272 

25 

325 

188 

597 

246 

962 

522 

603 

314 

1,603 

596 

1,593 

822 

790 

316 

765 

201 

184 

18 

162 

18 

255 

87 

18 


S28 
829 
618 
342 
116 
80 
103 


369 


1S6 
208 

260 

624 

727 

1,391 

416 

360 

343 

150 

88 

S« 

399 


58 
200 
192 
280 
298 
493 
671 
263 
205 

38 
116 
126 


244 


223 
364 
480 
384 
453 
1,393 
1,242 
739 
401 
156 
138 
115 


507 


134 
275 
329 
680 
406 
875 
1,180 
523 
376 
104 
»4 
146 


426 
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Monthly  dUdwrge  of  Concord  River  at  Lovoell,  Mat*.,  for  the  yean  ending  Sept.  SO 

1901-1915— COD&DMtA. 


Month. 

DLocbarga  In  seoond-feet. 

Month. 

Dlsdiarge  in  second-teet. 

Maximum. 

Minim  ^^m, 

Mean. 

Maximum. 

Ml"!'"!!'" 

Mrnn. 

1913-14. 
October 

355 

352 

507 

766 

1,334 

2,411 

1,390 

1,108 

331 

258 

227 

184 

210 

310 

340 

242 

327 

621 

788 

352 

111 

80 

80 

61 

264 

335 
437 
406 
676 
1,185 
1,098 
847 
233 
194 
169 
119 

1914-15. 
October 

177 

215 

282 

1,482 

1,375 

373 
338 
187 
784 
1,197 
333 

61 
111 
137 
178 

m 

260 
194 
184 
56 
134 
336 
138 

M 

November 

December 

January 

February 

March... 

November 

December 

January 

February 

March 

ISi 

nt 
75e 

857 
S43 

April 

April 

291 

M»y:::::. :...:. 

MSy..::. ..::::: 

348 

107 

July 

July 

479 

August 

September 

The  year... 

047 

September 

215 

The  year... 

2,411 

61 

496 

1,483 

56 

S8S 

Non.— Run^oft  in  second-feet  per  square  mile  not  computed  on  account  of  uncertainty  in  regard  to 
amount  of  vaste  water  received  from  Sudbury  River  basin. 

Days  of  deficiency  in  discharge  of  Concord  River  at  Lowell,  Matt.,  during  the  years  ending 

Sept.  SO,  1901-1915. 


Dis- 
charge 
in  second- 
feet. 


SO 
100 
150 
200 
290 

300 
350 
400 
500 
600 

700 

800 

900 

1,000 

1,260 

1,600 
2,000 
2,600 
3,000 
4,000 

5,000 


Days  of  deficiency  in  dlsdiarge. 


22 
53 
124 
174 

218 
266 
283 

298 
309 

319 
324 
330 
334 
348 

357 
361 

365 


348 


41 


10 

75 

m 

164 

ns 

249 

aas 

379 
3»t 

3oe 

S30 
337 
8SS 
353 

865 


«  Jan.  1  to  Sept.  30, 1901. 

Note.— The  above  table  shows  the  number  of  days  on  which  the  discharge  was  less  than  the  amounts 

?lven  in  the  column  for  discharge.  In  using  this  table,  ailowanoe  should  be  made  lor  the  varolus  losses, 
he  principal  ones  being  the  wheel  loss,  which  may  be  as  large  as  20  per  cent,  and  the  head  loss,  whidi 
may  be  as  large  as  6  per  cent. 
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CR  OOGHrrUATB  BASINS  NBAB  7BAX- 
n>  COCHITUATE,  KASS. 

udbury  River  and  Lake  Cochituate  baains  have 
times  in  connection  with  changes  in  the  water- 
olitan  district.  Area  of  Sudbury  basin  from  1875 
e  milee;  187»-1880,  78.2  square  miles;  1881-1915, 
:hituate  basin  from  1863  to  1909,  inclusive,  18.87 
-e  miles;  1911-1915,  17.58  square  miles. 
EUver  basin,  January,  1875,  to  September,  1915; 
ry,  1863,  to  September,  1915.  Sudbury  River  and 
tudied  by  the  engineers  of  the  city  of  Boston,  the 
sachuaette,  and  the  Metropolitan  Water  and  Sewer- 
have  been  kept  in  the  Sudbury  basin  since  1875 
dnee  1852,  but  Cochituate  records  prior  to  1872  are 

f  the  flow  from  these  basins  is  controlled  by  storage 
e  city  of  Boston  and  the  Metropolitan  Water  and 
situate,  which  drains  into  Sudbury  River  a  short 
is  controlled  as  a  storage  reservoir  by  the  Metropoli- 
idbury  River  basin  the  water  surfaces  exposed  to 
ased  from  time  to  time  by  the  construction  of  addi- 
?rom  1875  to  1878,  inclusive,  the  water  surface 
the  total  area;  from  1879  to  1884,  to  3  per  cent;  1885 
o  3.9  per  cent;  1898  and  subsequent  years,  6.5  per 

— In  determining  the  run-off  of  the  Sudbury  and 
the  water  diverted  for  the  municipal  supply  of 
Vestboro,  which  discharge  their  sewerage  outside  the 
itation;  the  results,  however,  are  probably  less  accu- 
/eraion  works  were  constructed.  The  public  water 
stalled  in  these  towns  as  follows: 

tewerage  works  in  Framingham,  Natick,  and  Wetthoro. 


Town. 


Sewerage 
works. 


1889 
1896 
1892 


)ett  drainage  basin  passes  into  the  reservoirs  in  the 
be  measured  to  determine  the  yield  of  the  Sudbury 
estimates  of  the  Sudbury  water  supply  during  months 
quent  to  1897  is  impaired  by  the  errors  unavoidable  in 
iger  quantities  of  water  from  the  Wachusett  basin, 
irds  for  calendar  years  furnished  by  the  Metropolitan 
I  of  Boston;  changed  to  the  climatic  year  by  engineers 
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SURFACE   WATERS  OF   MASSACHUSETTS. 


Yield,  in  second-feet  per  sqiuure  mik,  of  Sudbury  River  basin, <^  near  Framingham,  Masi 
for  the  years  ending  Sept.  30,  1875-1915. 


Ymt. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Mea 

1874-75. . 

0.169 
.995 

2.315 
3.116 

2.482 
6.862 

4.718 
5.094 

1.838 
1.761 

1.346 
.343 

0.497 
.283 

0.612 
.627 

a321 
.285 

1876-76. . 

1.000 

2.015 

0.903 

1.8 

187ft-77. . 

.361 

1.683 

.702 

1.019 

1.469 

7.448 

3.703 

2.153 

.924 

.312 

.187 

.092 

i.e 

1877-78.. 

.977 

2.193 

1.995 

2.800 

3.814 

6.426 

2.516 

2.168 

.782 

.199 

.738 

.249 

1.9 

1878-79.. 

.799 

3.619 

4.916 

1.063 

2.647 

3.605 

4.821 

1.723 

.640 

.243 

.611 

.218 

1.-91 

187»-80.. 

.100 

.318 

.716 

1.733 

3.765 

2.126 

1.808 

.796 

.271 

.273 

.184 

.124 

.9 

1880-81.. 

.167 

.318 

.271 

.643 

2.382 

6.195 

2.392 

1.493 

X070 

.428 

.328 

.305 

1.4 

1881-83.. 

.287 

.611 

1.199 

1.920 

3.718 

4.392 

1.342 

1.998 

.818 

.133 

.086 

.474 

1.4 

1882-83.. 

.463 

.324 

.487 

.618 

1.598 

2.492 

2.088 

1.450 

.464 

.178 

.122 

.141 

.8 

1888-84.. 

.288 

.317 

.299 

1.540 

4.397 

5.857 

4.415 

1.594 

.644 

.346 

.387 

.068 

l.« 

1884-85.. 

.129 

.271 

1.431 

1.910 

2.095 

3.433 

2.808 

2.067 

.658 

.096 

.372 

.187 

i.ai 

1885-86.. 

.519 

1.822 

1.816 

2.360 

7.428 

3.185 

3.013 

1.114 

.314 

.179 

.146 

.182 

1.7 

1886-87.. 

.225 

1.041 

1.678 

4.006 

4.377 

4.437 

4.053 

1.561 

.640 

.178 

.331 

.172 

1.8 

1887-88.. 

.294 

.570 

.995 

1.629 

3.011 

6.009 

4.093 

2.526 

.652 

.182 

.587 

1.786 

1.7 

1888-88.. 

3.093 

4.267 

4.708 

4305 

1.850 

2.071 

2.182 

1.361 

1.011 

.980 

2.216 

1.274 

2.4. 

18SB-90.. 

1.903 

3.003 

3.467 

1.941 

2.366 

5.636 

3.900 

2.114 

.878 

.166 

.204 

.708 

2.1 

1890-91.. 

3.515 

1.879 

1.541 

4.668 

5.393 

6.891 

3.709 

.901 

.638 

.231 

.252 

.314 

2.4. 

1881-92.. 

.325 

.472 

.842 

2.893 

1.459 

3.025 

1.348 

1.947 

.662 

.331 

.433 

.355 

1.1 

1882-93.. 

.195 

1.079 

.750 

.671 

2.386 

5.021 

3.288 

4.461 

.680 

.244 

.280 

.167 

1.5 

1893-M.. 

.343 

.493 

1.252 

1.072 

1.533 

3.463 

2.538 

1.299 

.648 

.249 

.324 

.231 

1.1 

1884-95.. 

.579 

1.293 

1.108 

1.600 

.837 

3.728 

3.892 

.984 

.269 

.357 

.354 

.138 

i.a 

1885-96.. 

2.134 

4.296 

2.757 

1.677 

4.140 

5.933 

2.312 

.567 

.617 

.147 

.088 

.600 

2.0 

1886-97.. 

.916 

1.020 

1.017 

1.307 

1.651 

3.968 

2.344 

1.416 

1.488 

1.018 

.814 

.282 

1.4 

1897-98.. 

.145 

1.407 

2.451 

2.535 

4.676 

4.029 

2.830 

1.927 

.820 

.357 

1.712 

.571 

l.K 

1888-99.. 

1.795 

3.073 

2.783 

3.541 

3.137 

6.507 

3.900 

.790 

.102 

.030 

-.064 

.145 

2.01 

1888-1900 

.179 

.474 

.340 

1.229 

5.880 

5.653 

3.068 

2.031 

.489 

-.028 

-.062 

.101 

1.8 

1900-1901 

.287 

1.026 

1.696 

.676 

.464 

4.2C2 

6.504 

4.570 

1.165 

.473 

.656 

.473 

l.M 

1901-2... 

.637 

.734 

4.170 

2.728 

2.590 

6.497 

2.916 

1.149 

.469 

.101 

..208 

.276 

1.8 

1902-3... 

.782 

.688 

2.753 

3.685 

3.526 

5.314 

3.498 

.542 

3.075 

.689 

.475 

.201 

2.0 

1903-4... 

.761 

.561 

.901 

.738 

1.365 

4.640 

5.096 

2.699 

.648 

.096 

.262 

.614 

1.5. 

1904-6... 

.285 

.447 

.417 

3.182 

.510 

3.864 

2.543 

.460 

.723 

.275 

.177 

1.928 

I.1J 

1905-6... 

.345 

.431 

1.373 

1.745 

1.610 

3.727 

3.015 

1.639 

1.093 

.615 

.279 

.030 

1.3 

1906-7... 

.466 

.747 

1.019 

2.091 

.965 

2.665 

2.487 

1.374 

1.178 

.014 

-.161 

.837 

1.1 

1907-8... 

1.146 

3.092 

3.143 

2.978 

3.377 

3.492 

1.729 

1.618 

.301 

-.022 

.157 

-.127 

1.6. 

1906-9... 

.072 

.110 

.210 

.607 

3.537 

2.683 

2.662 

1.563 

.370 

-.187 

-.069 

.231 

.91 

1900-10. . 

—.079 

.127 

.407 

2.305 

2.861 

3.023 

1.031 

.428 

.799 

-.158 

-.113 

.008 

.8- 

1910-11.. 

-.078 

.273 

.342 

.802 

1.084 

1.771 

2.206 

.482 

.329 

-.022 

.032 

.117 

.0 

1911-12. . 

.458 

.918 

1.405 

1.127 

1.852 

4.783 

3.459 

2.238 

.229 

-.119 

-.046 

-.014 

1.3. 

1913-13. . 

-.021 

.255 

.765 

1.611 

1.166 

3.233 

3.453 

1.342 

.230 

-.086 

-.083 

.136 

.9 

1913-14. . 

.749 

.743 

1.132 

1.405 

1.661 

4.686 

3.640 

2.398 

.007 

.165 

.241 

-.210 

1.3 

1914-16. . 

-.091 

.161 

.387 

2.520 

2.893 

.918 

.912 

.385 

.166 

1.617 

1.806 

.059 

.91 

o  See  statement  in  station  description. 

Summary  of  yield  and  rainfall  in  Sudbury  River  basin  near  Framingham,  Mass.,  for  t) 
years  ending  Sept.  SO,  1876-1915. 
[Drainage  area,  <■  75.2  square  miles.] 


Month. 


1876-1915. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 


Yield. 


Total  In 
million  gal- 
lons. 


The  year 1,088,218.8 


81, 
114, 
143, 
357, 
175, 
96, 
41, 
15, 
23, 
18, 


711.8 

760.6 
040.0 
048.8 
355.2 
468.6 
882.2 
052.9 
261.7 
900.1 
763.7 
973.1 


Per  square  mile. 


Million  gal- 
lons per 
day. 


0.426 
.762 
.978 
1.223 
1.687 
2.761 
1.949 
1.052 
.457 
.172 
.244 
.221 


.981 


Second-feet. 


Average 
depth  In 
inches  on 
drainage 
area. 


Per  cent  of 
ralnfsU. 


0.658 

1.179 

1.510 

1.882 

2.610 

4.272 

3.016 

1.628 

.707 

.266 

.378 

.342 


1.533 


19.7 
34.7 
45.7 
62.4 
66.4 
113.8 
95.4 
67.4 
27.2 
8.4 
11.1 
11.5 


20.818  : 


46.6 


Average 

rainfall  in 

inches. 


3.8 
3.7 
3.8 
4.1 
4.1 
4.2 
3.6; 
3.2 
X« 
3.61 
3.91 
3.S 


44.61 


"Although  the  drainage  area  has  been  changed  at  diSerent  times,  figures  in  this  table  have  been  oom 
puted  from  the  present  drainage  area. 
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of  Lidke  CodtittuUe  2Ki«in,<>  ruar  CoMtuaU,  M<u$., 
mdinff  Sept.  30, 186S-1915. 


>.  I   Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

U«an. 

92  1  3.221 

3.965 

1.262 

0.666 

2.653 

1334 

0888 

45  1  S.  5.SO 

2.374 

1.400 

.438 

.367 

.586 

.440 

"i:m 

igO  1   4.041 

2.421 

4.121 

.298 

.398 

.414 

.397 

1683 

'26  1    1.  544 

1.452 

1.123 

.974 

1.092 

.554 

1.181 

1136 

>28      3.014 

2.667 

1.891 

.694 

.488 

1820 

.279 

1617 

035      3.330 

3.131 

6.36S 

1430 

.395 

.985 

1833 

1776 

791      2. 888 

2.227 

1.882 

.939 

.642 

.513 

.996 

1419 

790      2. 926 

6.162 

1.440 

.870 

.464 

.347 

.676 

2.204 

195      2.  190 

1.412 

1.733 

.782 

.373 

.604 

.266 

1.049 

827       1.172 

2.656 

.961 

1331 

.124 

1.146 

1623 

1.UM 

.511     3.378 

5.458 

2.311 

.406 

.636 

1.216 

.700 

1.878 

.  104      1. 807 

2.859 

2.410 

1.763 

.821 

.800 

.477 

1772 

:.807     2.308 

2.823 

120V 

1327 

.220 

.538 

.634 

1.093 

1.6S6     4.807 

3.766 

1.238 

.463 

.736 

.264 

.619 

1491 

L.318     6.907 

2.907 

1.766 

.823 

.680 

.668 

.382 

1609 

3.813      4.684 

2.659 

1.439 

.693 

.406 

.726 

.269 

1862 

2.234     2.880 

4.019 

1.218 

.680 

.283 

.820 

.648 

1642 

2.078 

1.5S3 

1.406 

.382 

.061 

.283 

.202 

.217 

.788 

2.140     ' 

1.905 

1.8W 

1.093 

1.170 

.139 

.074 

.206 

1137 

2.885 

}.185 

.838 

1.345 

.668 

.062 

.062 

.866 

1.116 

1.526 

1.769 

1.487 

1.091 

.060 

.016 

.063 

.392 

.760 

2.e.'>6 

4. 053 

3.681 

1.2(n 

.603 

.227 

.630 

.120 

1838 

1.919 

1.918 

2.114 

1.401 

.383 

.000 

.291 

.227 

1.022 

7.515     3.046 

2.281 

.943 

.172 

.217 

.117 

.266 

1670 

4.168 

4080 

3.011 

1.171 

.736 

.626 

1149 

.874 

1844 

2.568 

4.129 

3.090 

2.068 

.478 

.407 

.816 

2.072 

1634 

1.778 

1.809 

1.947 

1.038 

1.056 

1413 

2.973 

1.604 

2.382 

1.955 

6.092 

1.999 

1.608 

1.261 

.284 

.402 

1255 

1888 

;     6.380 

6.9«5 

3.886 

.764 

.890 

.432 

.828 

.682 

2.689 

1     1.446 

2.818 

.808 

1.758 

.442 

.288 

.483 

.543 

1131 

->    2.4N) 

3.577 

2.177 

1.685 

.671 

.330 

.689 

.378 

1208 

3     1.607 

2.210 

1.927 

.788 

.403 

.326 

.359 

.407 

.999 

8       .721 

3.032 

2.997 

.841 

.384 

.486 

.429 

.621 

1.106 

4     3.419 

4.791 

1.805 

.541 

.639 

.326 

.410 

.923 

1.766 

:l     1.688 

2.782 

1.669 

1.207 

1067 

.663 

.642 

.410 

1.238 

n    3.8M 

2.700 

2.414 

1.616 

.700 

.321 

1129 

.278 

1.549 

91    2.223 

5.S06 

2.545 

.599 

.102 

.028 

.079 

.449 

1697 

60    4.136 

4.020 

1.454 

1.841 

.466 

.293 

.558 

.640 

1283 

40      .629 

3.846 

4.849 

3.704 

1.019 

.792 

1.101 

1.012 

1746 

nl     1.934 

6.022 

2.741 

.965 

.319 

.398 

.604 

.888 

1.70B 

184    2.734 

4.311 

3.106 

.889 

2.132 

.663 

.408 

.130 

1844 

910    1.167 

4.108 

4.695 

2.032 

.489 

.059 

.398 

.901 

1420 

824      .422    3.127 

2.064 

.531 

.843 

.180 

.671 

1.647 

1073 

363    1.226    3.017 

2.388 

1.395 

.772 

.640 

.490 

.429 

1225 

646      .903 

2.061 

1.964 

1.238 

.902 

.108 

.262 

.962 

1.016 

049    2.412 

2.9M 

L626 

1331 

.316 

.246 

.184 

-.080 

1401 

.633    3191 

2.125 

2.146 

1.218 

.608 

.181 

.432 

.658 

.967 

.424    2.801 

2.412 

1.147 

.608 

1024 

.262 

.013 

.101 

.982 

.768    1.17J 

1.738 

1.943 

.261 

.116 

.062 

.487 

.649 

.663 

.981    1.78! 

1    4.262 

3.026 

2.246 

.417 

.062 

.118 

.361 

1388 

1.685    1.27 

)    3.126 

3.059 

1429 

.376 

-.011 

.284 

.491 

1137 

1.566    1.62' 

9    4. 831 

3.392 

2.208 

.216 

.278 

.208 

-.148 

1430 

2.874     8.40 

B      .992 

.899 

.351 

.141 

1623 

1806 

.150 

1068 

K  B<e  stetamwt  In  jtatlon  description. 
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; 


Summary  of  yidd  and  ndnfall  in  Late  CockituaU  basin  near  Codntuate,  Mass.,  for 
years  ending  Sept.  SO,  1864^1915. 

(Dralniiga  area,  <>  17. 68  aquare  mUas.) 


October.... 
NoTember. 
Daoember.. 

January 

February. . 

March 

April 

OEj 

June 

July 

August 

September. 


1864-UU. 


The  year. 


Yield. 


Total  In 
million  gal- 
lons. 


1S,00S.3 
20,707.9 
25,707.7 
31,422.3 
39,003.1 
60,787.5 
45,181.7 
26,889.0 
12,042.9 
7,199.2 
10,920.2 
10,799.7 


806,670.5 


Per  square  mile. 


umion  gal- 
lons per 
day. 


0.530 
.755 
.907 
1.109 
1.5U 
2.145 
1.647 
.949 
.439 
.254 
.385 
.394 


.915 


Seoond-Ieet. 


0.819 

1.171 

1.407 

1.716 

2.238 

3.319 

2.548 

1.468 

.679 

.393 

.596 

.610 


1.416 


Average 
depth  m 
Inches  on 
drainage 
area. 


0.95 

1.30 

1.62 

1.98 

2.45 

3.8^ 

2.84 

1.69 

.76 

.45 

.69 

.68 


19.24 


Per  cent  of 
ratnUL 


23.1 
32.8 
45.3 
504 
62.8 
89.3 
81.9 
47.2 
25.7 
11.9 
16.7 
19.1 


42.6 


Aveng) 

nUntellt 

Inches- 


4. 
3. 
3. 
3. 
3. 
4. 
3. 
S. 
2. 
3. 
4. 
3. 


45. 


a  Used  as  a  basis  of  oomputatlons  In  table.   See  "Drainage  area"  in  station  deacrlptlon.    Fignies 
summary  represent  average  quantities. 

MISCELLANEOUS  MEASUREMENTS. 

The  results  of  discharge  measurements  of  streams  in  Massachi 
setts  at  points  other  than  regular  gaging  stations  are  presented  i 
the  following  list: 

Miteellaneoiju  mearurementt  on  streams  in  Massadnuettt. 

Cennectleiit  Btrer  baabi. 


Date. 

Stream. 

Tributary  td— 

Locality. 

hel^t. 

Db- 
(diarg 

1914. 
July  24 

Cunai 

Erving 

Feet. 

See.-/ 
a  145 

1906. 
Oct.   18 

Ware  River 

do 

ChiooDee  River 

Bridge  at  Barre  station 

104 

1910. 

July  23 

22 

do 

do 

102 

do...    . 

do 

.  do 

368 

Sept.  13 

1911. 
Uar.    8 

do 

do 

do 

7 

do 

do 

do 

232 

1909. 
Aug.    6 

6 

Swift  River 

do 

Three-fourths   mile   below 

Enfield. 
1(  milesfrom  Enfield 

89 

Middle   Branch 
of  Swift  River. 

Quaboag  River.. 

HUdle  Bransh 
of    Westfleld 
River. 

do 

Swift  River 

31 

1906. 
Oct.   10 

Highway  bridge  near  Palmer 

110 

1909. 
Aug.    4 

Westfield  River 

*i. 

26 

do 

16 

Oct.   11 

do 

do 

do." 

& 

a  Water  diverted  from  MUlers  Rtver  and  used  by  two  wheels  in  chair  taotory .        t  Estimated. 
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ru>— 

LooaUt7. 

Oage 
height. 

Db- 
chaig*. 

One-half  mile  above  Hunt- 
ington. 

Highway  bridge  at  Himt- 
faigton. 

do 

Feet. 

Btc-ft. 
34.5 

23.  S 

60.1 

Btehwajr  bridge  near  West- 

1.00 

5.5 

25.0 

do 

.97 

20.9 

tninebang  Blrer  barfn. 


ufacturing  Associates  plant  on  Chicopte  River  at  Red 
re,  Mass.,  during  1913-14- 

[Made  by  C.H.  Pierce.] 


Wheel-gate  openings. 


1.00  opening  on  unit  No.  1. 
.liOS  opening  on  luilt  No.  1. 
.43  opening  on  unit  No.  1 . 
.70  opening  on  unit  No.  4. 
.85  opening  on  unit  No.  4. 
1.00  opening  on  imit  No.  4. 
.S8  opening  on  unit  No.  4. 
.26  opening  on  unit  No.  1. 
.975  opening  on  unit  No.  6. 
Gates  bU  closed. 


252 

255 

288 

412 

330 
72 

376 

396 
199 
74 
69 
125 
114 

°16t 


0.74  opening  on  unit  No.  4. 

.53  opening  on  unit  No.  3. 

.64  opening  on  unit  No.  2. 

1.00  opening  on  unit  No.  4. 

M  opening  on  unit  No.  4. 

.38  opening  on  unit  No.  6. 

1.00  opening  on  unit  No.  3. 

1.00  opening  on  unit  No.  2. 

.61  opening  on  unit  No.  4. 

SI  opening  on  unit  No.  6. 

.54-  opening  on  unit  No.  5. 

XI  opening  on  unit  No.  4. 

.15  opening  on  unit  No.  I. 

Flow  over  dam  and  wasteway. 


•  Head  on  dun  0.20  foot. 

ite  made  at  the  Ladlow  Uanutecturlng  Aasodatee  power  plant.  Units 
onBtroctlan  and  consist  of  two  36-inch  wheels  set  tandem  on  horiiontal 
llovstt  (eneratota  ol  tlie  Oeneral  Electric  Co.  class  20, 1,000  Ulowatto, 
irtieel  gates  ol  piston  tjpe.  Unit  No.  4  is  of  similar  construction  except 
dty,  iMiDg  ot  the  Oeneral  Electric  Co.  class  16, 1.200  kilowatts,  800  revo- 
vlieel  tates  st  nHii  ty^.  Unit  No.  5  consists  of  two  15-taioh  yrbenia  set 
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CONVENIENT  EQUTVAIjENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulJ 
computations : 


TahU/ar  converting  diieharge  in  second-feet  per  sqtua-e  mile  into  run-off  in  depth  tn  tncfe 

over  the  area. 


Diacbatce 

Run-Oft  (depth  In  Inches). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.03719 
.07438 
.11157 
.14876 
.18595 
.22314 
.26033 
.29752 
.33471 

1.041 
X083 
3.124 
4.165 
5.207 
6.248 
7.289 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.62S 
9.707 

1.116 
X231 
3.347 
4.463 
5.578 
6.694 
7.810 
8.926 
10.041 

1.153 
2.306 
3.450 
4.612 
5.764 
6.917 
8.070 
9.223 
10.376 

2 

3 

4 

6 

6 

7 

8 

9 

NoTB.— For  part  of  a  month  multiply  the  run-ofl  for  1  day  by  the  number  of  days. 

Table/or  converting  diteharge  in  second-feet  into  run-off  in  millions  of  cubie/eet. 


Dbnhaice 

(second- 
feet). 

Run-oS  (millions  of  cubic  feet). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.0864 
.1728 
.2592 

.3456 
.4320 
.6184 
.6048 
.6912 
.7776 

2.410 
4. 838 

7.257 
9.676 
12.10 
14.51 
16.93 
19.35 
21.77 

2.506 
5.012 
7.618 
10.02 
12.53 
15.04 
17.64 
20.05 
22.55 

2.592 
5.184 
7.776 
10.37 
12.96 
15.65 
18.14 
20.74" 
23.33 

2.678 
5.356 
8.034 
10.71 
13.39 
16.07 
18.76 
21.42 
24.10 

2 

3 

4 

5 

6 

7 

8 

9 

KoTS.— For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 

Table/or  converting  discharge  in  second-feet  into  run-off  in  millions  of  gallon*. 


Discharce 
(second- 
feet). 

Run-oS  (millions  of  gallons). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.6463 

1.293 

1.939 

2.585 

3.232 

3.878 

4.524 

5.171 

5.817 

18.10 
36.20 
54.30 
72.40 
90.50 
108.6 
128.7 
144.8 
162.9 

18.74 
37.48 
56.22 
74.96 
93.70 
112. 4 
131.2 
149.9 
168.7 

19.39 
38.78 
58.17 
77.56 
96.95 
116.3 
135.7 
155.1 
174.5 

20.04 
40.08 
60.12 
80.16 
100.2 
120.2 
140.3 
160.3 
180.4 

2 

3 

4 

6 

6 

7 

8 

9 

XoTB.— For  part  of  a  month  multiply  the  nm-ofl  for  1  day  by  the  number  of  days 
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feet  per  second  into  velocity  in  mHa  per  hovr. 

tiro-thirds  mlla  p«r  hoar,  very  nearly;  1  mOe  per  hour— 1.4flM 
the  table  th^  values  0.68182  and  1.4Mi7  were  used.] 


Qes  par  hour  for  tenths  of  foot  per  second. 


36 

as 

50 
18 
86 
55 
23 
01 
.50 
.27 


o.ao6 

.880 
1.57 
2.25 
2.03 
3.81 
4.30 
4.9S 
5.06 
6.34 


4 

5 

6 

7 

8 

0.273 

0.341 

0.408 

0.477 

0.545 

.895 

1.03 

1.08 

1.16 

1.23 

l.M 

1.70 

1.77 

1.84 

1.81 

2.33 

2.38 

3.45 

3.53 

3.58 

3.00 

3.07 

3.14 

3.20 

3.27 

3.«8 

3.75 

3.83 

3.88 

3.85 

4.38 

4.43 

4.10 

4.57 

4.64 

5.  OS 

8.11 

5.18 

5.35 

5.33 

5.73 

5.80 

6.86 

5.83 

6.00 

6.41 

6.48 

6.55 

6.61 

6.68 

0.614 
1.30 
1.88 
3.66 
3.34 
4.03 
4.70 
6.38 
6.07 
6.75 


second-feel  into  theorelieal  horsepower  per  foot  of  fall. 
wer  per  toot  of  fall.    Weight  of  1  cubic  toot  of  water-62.5  pounds.] 

Units. 


2 

3 

4 

6 

6 

7 

8 

8 

0.237 

0.341 

0.454 

0.668 

0.683 

0.785 

0.808 

1.03 

1.38 

1.48 

1.68 

1.70 

1.83 

1.83 

3.04 

3.16 

2.50 

2.61 

3.73 

3.84 

3.85 

3.07 

3.18 

3.38 

3.64 

3.75 

3.86 

3.88 

4.08 

4.30 

4.33 

4.43 

4.77 

4.88 

5.00 

6.11 

6.33 

6.34 

5.45 

5.67 

5.81 

6.02 

6.13 

6.36 

6.36 

6.48 

6.68 

6.70 

7.04 

7.16 

7.37 

7.38 

7.  SO 

7.61 

7.72 

7.84 

8.18 

8.38 

8.41 

8.63 

8.63 

8.76 

8.86 

8.87 

8.32 

8.43 

8.64 

8.66 

8.77 

8.88 

10.0 

10.1 

10.5 

10.6 

10.7 

10.8 

10.8 

U.O 

11.1 

11.3 

.fornia  miner's  inches  (law  of  Mar.  23, 1901). 

aloTado  miner's  inches. 

zona  miner's  inches. 

United  States  gallons  per  second;  equals  448.8  gallons 

;alloii8  for  one  day. 

^365  days)  coven  1  square  mile  1.131  feet,  or  13.572  inches 


(365  days)  equals  31,536,000  cubic  feet. 

1 1  acre-inch  per  hour. 

;  (365  days)  equals  724  acre-feet. 

equals  86,400  cubic  feet. 

States  billion)  cubic  feet  equals  11,570  second-feet  for  one 

f 
equals  414  second-feet  for  one  28-day  month, 
equals  399  second-feet  for  one  29-day  month. 
equals  386  second-feet  for  one  30-day  month. 
,  equal* 373  second-feet  for  one  31-day  month, 
nches  equals  18.7  United  States  gallons  per  second. 
inches  for  one  day  equals  4.96  acre-feet, 
ichee  equals  2.60  second-feet. 
aches  equals  19.5  United  States  gallons  per  second, 
nches  for  one  day  equals  5.17  acre-feet. 
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100  TTnited  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 
I  ;  1  mile  equals  1.60935  kilometers, 

j'  1  mile  equals  5,280  feet. 

.{  j  ,  1  acre  equals  0.4047  hectare. 

.)  I  1  acre  equals  43,560  square  feet. 

i'  ^'  1  acre  equals  209  feet  square,  nearly.  ' 

if  j  1  square  mUe  equals  2.59  square  kilometers. 

^'1  1  cubic  foot  equals  0.0283  cubic  meter. 

i;  j  1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 
Jji?)  1  horsepower  equals  746  watts. 

?  I  1  horsepower  equals  1  second-foot  falling  8.80  feet. 

.  „  ■  IJ  horsepower  equals  about  1  kilowatt. 


I. 


\l 


_       ,     ,  ^        ,  ...      Second-feet  X  fall  in  feet  .  , 

To  calculate  water  power  quickly: jr =  net  horsepower 


( r^  water  wheel  realizing  80  per  cent  of  theoretical  power. 


GAZETTEER  OF  STREAMS. 


',  (i  The  streams,  lakes,  and  ponds  described  in  the  following  pag 

';  1 1 ,  comprise  all  that  are  named  on  the  topographic  maps  of  Massachusef 

l|j  surveyed  and  published  by  the  United  States  Geological  Survey 

cooperation  with  the  Commonwealth  between  1884  and  1907.    T 
?  ,  first  editions  of  many  of  these  maps  were  exhausted,  and  those  th 

have  been  roprhited  were  revised  so  far  as  possible  to  embody  chang 
in  cultural  featiu"es.  As  the  descriptions  are  based  chiefly  on  t 
maps  thoy  vary  in  accuracy  as  the  maps  vary. 

Each  stream  is  described  as  rising  near  the  point  at  which  the  h© 
of  the  upper  tributary  apparently  draining  the  largest  area  is  sho\ 
on  the  map,  and  the  elevation  of  that  point  is  given  as  the  elevati 
of  the  source.  It  is,  of  course,  recognized  that  this  method  does  n 
give  results  of  great  precision,  but  it  probably  causes  no  great 
errors  in  the  determination  of  length  and  fall  than  would  be  caua 
by  extending  each  stream  to  the  head  of  the  divide  between  its  bas 
and  that  of  the  adjoining  streams.  It  should  be  imderstood,  ho 
ever,  that  all  statements  of  elevation,  length,  and  fall  are  mer< 
approximate. 

The  maps  used,  which  are  sheets  of  the  Survey's  topograpl 
atlas,  are  listed  below,  and  an  index  map  showing  the  area  cover 


Digitized  by  VjOOQ  IC 


EEK    OF    8TBEAHS. 


808 


led  by  applying  to  the  Director,  United 
awhington,  D.  C: 


3ck,  Maae.-Vt. 
n,  Maas.-N.  H. 
ord.  Conn, 
.rtiill,  Mass.-N.  H. 
ley,  Mass.-Vt. 
■oke,  Mass. -Conn. 
satonic,   Mass.  -  N.  Y.- 
)nn. 

.ne,  N.  H.-Vt. 
TTence. 

idonderr^',  Vt. 
irell,  Maas.-N.  H. 
nchester,  N.  H. 
irlboro. 

irthas  Vineyard. 
idd\eboro. 
ilford,  N.  H. 
ionsidnock,  N.  H. 
[oosup,  Conn.-R.  I. 
luekeget. 
Nantucket. 

JJarragansett  Bay,  R.  I. 
New  Bedford. 
Newburyport. 
New  London,  Conn.-N.  Y. 
Northampton. 
Norwich,  Conn. 
1  Palmer,  Mass. -Conn. 
I  Peterboro,  N.  H. 


PittBfield,  Ma88.-N.  Y. 
Plymouth. 

Providence,  Ma«.-U.  I. 
Provincetown. 
Putnam,  Conn.-R.  I. 
Quinsigamond ,  liate.- 

Conn.-R.  I. 
Salem. 

Sandisfield,  Coun.-Maae. 
Sheffield,     Mass.  -  Conn.- 

N.  Y. 
Springfield,  Mass.-Coun. 
Stonington,  Conn.  -  R.  I.- 

N.  Y. 
Taconic,  N.  Y.-Mass.-Vt. 
Taunton. 

Ware,  Maes. -Conn. 
Warwick,  Maea.-N.  H.-Vt. 
Webster,  Mass.-Conn.-R.  I. 
Wellfleet. 
Wilmington,  Vt. 
Winchendon,  Maas.-N.  H. 
Winnepesaukee,  N.  H. 
Winsted,  Conn. 
Woodstock,  Conn. 
Worcester. 
Yarmouth. 


a  County;  town  of  Chester;  rises  2  miles  northeast  of  Abbott 
[\  miles  into  West  Branch  of  Westfield  River  (tributary 
er  to  the  Connecticut).    Chesterfield  sheet, 
ystic  River. 

County;  town  of  Plymouth;  one  of  a  group  of  small  ponds 
f  the  township  west  of  Agawam  River.     Plymouth  sheet. 
h  County;  near  village  of  Queen  Anne  Comers;  outlet.  Weir 
die  long.    Used  aa  water  supply  for  Hingham.    Abington 

tol  County;  rises  one-half  mile  south  of  Little  Quittacas 
rd  to  the  New  Bedford  Reservoir  (not  used),  then  southweet- 
here  it  enters  New  Bedford  Harbor  on  Buzzards  Bay;  length, 
Idleboro  and  New  Bedford  sheets. 

in  and  Hampshire  counties;  rises  in  the  town  of  Shutesbury; 
ithwesterly  to  East  village,  where  it  unites  with  Amethyst 
liver(tributary  to  the  Connecticut);  length,  6  miles.    Belcher- 

kshiie  County;  rises  in  Lake  Agawam,  in  the  southern  part  of 
ridge;  flows  northeasterly  IJ  miles  into  Konkapot  Brook  (tribu- 
iHivei).  Kttsfield  sheet 
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AoAWAM  Lake. — ^Berkshire  County;  southern  part  of  the  town  of  Stockbridge;  ou 
Agawam  Brook  to  Eonkapot  Brook  (tributary  to  Housatonic  Biver).    Fittal 


AoAWAM  River. — Plymouth  County;  rises  in  Halfway  Pond  in  the  town  of  ] 

mouth;  flows  southweetward  and  westward  and  dischargee  into  Wareham  R 

(tributary  to  Buzzards  Bay)  at  Wareham;  passes  through  several  ponds;  lenj 

about  10  miles.    Plymouth  sheet. 
Alewife  Brook. — Middlesex  County;  rises  a  short  distance  west  of  the  city  of  C 

bridge;  flows  generally  northward  for  about  2  miles  into  Mystic  River;  princi 

tributary,  little  River,  which  drains  Little  and  Spy  ponds;  coimected  by  artifi 

channel  with  Fresh  Pond,  formerly  part  of  the  water  system  of  Boston  and  vicin 

Boston  sheet. 
Allen  Brook. — Franklin  County;  town  of  Shelbume;  rises  2  miles  northeast  of 

village  of  Shelbume;  flows  southeaatward  1^  miles,  then  eastward  1}  milee  i 

Hinsdale  Brook  (tributary  through  Green  River  to  Deerfield  River  and  thu 

the  Connecticut).    Greenfield  sheet. 
Allens  Pond. — Bristol  County;  town  of  Dartmouth;  west  of  Slocums  Neck;  bordt 

on  south  by  tidal  marsh;  connected  with  Buzzards  Bay  by  tidal  channel.     I 

Bedford  and  Fall  River  sheets. 
Alum  Pond. — ^Worcester  County;  2  miles  north  of  the  village  of  Fiskdale;  outle 

stream  one-half  mile  long  flowing  southwestward  into  Long  Pond  (outlet  Qui 

bang  River  and  thus  through  Shetucket  River  to  Thames  River  and  Long  Isl: 

Sound) ;  about  three-fourths  mile  long  and  nearly  half  a  mile  wide.    Brookfi 

sheet. 
Ames  Pond. — Norfolk  and  Bristol  counties;  towns  of  Stoughton  and  Easton;  a  I 

narrow  pond  at  the  head  of  Town  River  (tributary  through  Matfield  Rivei 

Taunton  River  and  thus  to  Narragansett  Bay).    Dedham  sheet. 
Amethyst  Brook.— Hampshire  County;  town  of  Pelham;  head  of  Fort  River  (tri 

tary  to  Connecticut  River).    Belchertown  sheet. 
Andrews  Pond. — Barnstable  County;  1  mile  north  of  Harwich  village;  on  the  edgi 

a  marsh  which  is  drained  by  a  stream  flowing  southweetward  into  fierring  Ri 

(tributary  to  Nantucket  Sound).    Yarmouth  sheet. 
Annasnappbt  Brook. — Plymouth  County;  rises  in  the  town  of  Plympton;  fl( 

south  of  west  2  miles  into  Wenatuxet  River  (tributary  through  Taunton  Ri 

to  Narragansett  Bay.    Middleboro  sheet. 
Anthony  Creek. — Berkshire  County;  town  of  Adams;  a  stream  2  miles  long,  flow 

westerly  into  Tophet  Brook  (tributary  through  Hoosic  River  to  the  Hudson)  j 

above  its  mouth.    Greylock  sheet. 
Apponaoanset  River. — Bristol  County;  town  of  Dartmouth;  an  arm  of  South  Di 

mouth  Harbor;  tidal;  principal  inflowing  stream,  Buttonwood   Brook.     N 

Bedford  sheet. 
Archers  Pond. — Norfolk  County;  one-half  mile  west  of  Wrentham  and  about  o: 

fourth  mile  north  of  Whiting  Pond.    Franklin  sheet. 
Asm  Brook. — Hampden  County;  rises  east  of  Eaat  Farms,  in  the  town  of  Weetfi 

flows  west  of  south  3^  miles  into  Powder  Mill  Brook  (tributary  through  Weetfi 

Biver  to  the  Connecticut).    Springfield  sheet. 
Artichoke  River. — ^Essex  County;  rises  1}  miles  southeast  of  West  Newbury,  at  a 

tude  120  feet  above  sea  level ;  flows  slightly  southeastward  1^  milee,  passing  arov 

the  south  slope  of  Indian  Hill,  then  takes  a  general  northerly  course  for  3  mi 

into  Merrimack  River  about  2  miles  west  of  Newburyport.    Newburyport  she 
Ashby  Reservoir. — About  2  milee  southwest  of  Mill  village;  several  inflow 

streams;  outlet  Willard  Brook,  which  discharges  through  Ash  Swamp  to  Squan 

cook  River  (tributary  through  Nashua  River  to  the  Merrimack);  altitude ! 

feet  above  sea  level.    Fitchbuig  sheet. 
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in  Ashley  Lake  a  mile  northwest  of  the  -x-il- 
iweet^rard  3J  miles  into  Sackett  Brook  (tributary 
d  for  paj-t  of  municipal  supply  of  city  of  Pittsfield, 

'ounty ;  rises  on  the  north  slope  of  Brace  Mountain; 
3  miles  into  Lee  Pond  Brook  (tributarj-  through 
sen  Kill  and  thus  to  the  Hudson).  Sheffield  sheet. 
f,  to'WTi  of  Washington;  one-half  mile  nortliwest  of 
utlet,  Ashley  Brook  to  Sackett  Brook  (tributary 
part  of  municipal  water  supply  of  the  city  of  Pilts- 

y ;  town  of  Holyoke;  3  miles  southwest  of  the  city  of 
jck  Pond;  outlet,  Black  Brook  to  Westlicld  lUvcr 
lit);  more  than  &  mile  long;  about  one-fourth  mile 

mty;  to'WTi  of  Peru;  several  inflowing  streams;  outlet 
\owing  southward  into  Housatonic  Branch  (tributary 
dale) .     The  lake  is  1}  miles  long  and  about  one-fourth 

Becket  sheet, 
luuty ;  town  of  Gill;  rises  on  the  nortli  slope  of  Barnard 
about  a  mile,  then  southeastward  about  a  mile  into 
ick  sheet. 
County;  3  miles  northeast  of  East  Falmouth;  about  a 

3t. 

ester  County;  rises  in  Asnebumskit  Pond  on  the  north 
dt  Hill  near  Paxton  Center  at  altitude  1,110  feet  above 
Lilarly  northward  and  northeastward  to  its  junction  with 
tary  to  Wachusett  Reservoir) ;  passes  through  several 
ill  480  feet.    Worcester  sheet. 

Mter  County;  north  slope  of  Little  Asnebumskit  Hill; 
ok,  to  Quinapoxet  River  (tributary  to  Wachusett  Reser- 
t  above  sea  level.  Worcester  sheet, 
er  County;  town  of  Hubbardston;  2  miles  west  of  East 
stream  about  a  mile  long  flowing  south  of  east  into  Ware 
h  Chicopee  River  to  the  Connecticut).  Worcester  sheet. 
•X  and  Middlesex  cotmties;  rises  1  mile  south  of  Harvard  at 
I  sea  level;  flows  southeastward  5  miles,  then  eastward  4 
the  south  side  of  Spindle  Hill  and  flowing  into  Assabet 
gh  Concord  River  to  the  Merrimack);  fall  420  feet;  paaaea 
ponds.  Marlboro  and  Framingham  sheets. 
;  Ckmcord  River.  See  Concord  River. 
ymouth  County;  town  of  Lakeville;  principal  inlets,  stream 
aasket  River)  and  Bates  Brook;  outlet,  Namasket  River  to 
tary  to  Narragansett  Bay);  tised  by  the  city  of  Taunton  as  a 
supply;  about  2  miles  long  and  1}  miles  wide.  Immedi- 
istem  arm  of  the  pond  (Pocksha  Pond)  is  Great  Quitticaa 
itlet  of  which  is  Mattapoisett  River;  connection  between 
iicated  by  the  map,  but  the  water  of  Great  Quitticas-  Pond 
lunicip&l  supply  of  New  Bedford.  Middleboro  sheet. 
d1  and  Plymouth  counties;  rises  in  the  town  of  Lakeville; 
thwestward  into  Taunton  River  (tributary  to  Narragansett 
ilea;  principal  tributaries.  Cedar  Swamp  River  and  Qtiaker 
al  in  lower  course.   Middleboro  and  Taunton  sheets. 

5-16 — ^20 
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AvEMC  Lake. — Berkshire  County;  town  of  Stockbridge;  one-half  mile  west  of  Cu 
ville;  natural  outlet,  a  stream  one-half  mile  long  flowing  southeastward  into  na 
Brook  (tributary  to  Houaatonic  River).  Used  as  a  source  of  water  supply  for 
village  of  Stockbridge.    Pittsfield  sheet. 

AvEHY  Brook. — Franklin  County;  head  of  West  Brook  (tributary  through  Mill  R 
to  the  Connecticut).    Northampton  sheet. 

Avery  Brook. — Franklin  County;  rises  near  the  village  of  Heath;  flows  southwa 
miles  into  Deerfield  River  (tributary  to  the  Connecticut)  li  miles  west  of  '. 
Charlcmont.    Hawley  sheet. 

B.^bcock  Brook. — Worcester  County;  rises  near  Princeton  Center,  at  altitude  1 
feet  above  sea  level;  flows  very  irregularly  eastward  to  its  junction  with  ] 
Wachusett  Brook  (tributary  through  Stillwater  River  to  Wachusett  Re8erv( 
length,  about  3  miles.    Worcester  sheet. 

Babery  Hill  Brook. — Middlesex  County;  a  stream  about  IJ  miles  long  flo^ 
northeastward  into  Squannacook  River  (tributary  through  Nashua  River  to 
Merrimack)  at  Townsend.    Groton  sheet. 

Bachelder  Brook. — Essex  County;  rises  in  a  swamp  about  3  miles  northwest  of  . 
wich,  at  altitude  60  feet  above  sea  level;  flows  northward  2J  miles  into  Mill  R 
(tributary  through  Parker  River  to  Plum  Island  River,  and  thus  to  the  Atlai 
Ocean);  marshy  throughout  much  of  its  course.    Sfiem  sheet. 

Bachelor  Brook. — Hampshire  County;  rises  3  miles  northwest  of  Belchertown 
small  stream  that  flows  into  Upper  Pond;  passes  southward  through  Middle 
Lower  ponds,  southwestward  to  Forge  Pond,  thence  in  general  westerly  into  ( 
necticut  River  a  mile  northwest  of  South  Hadley;  receives  many  small  tri 
taries  draining  south  slopes  of  the  Holyoke  Range.    The  only  named  tribul 
is  Elmer  Brook.    Belchertown  and  Northampton  sheets. 

Back  River. — Barnstable  County;  town  of  Botime;  north  of  Monument  Bead 
tidal  channel  into  Phitmeys  Harbor,  Buzzards  Bay.    Falmouth  sheet. 

Back  River. — See  Duck  Hill  River. 

Baddacook  Brook. — Middlesex  County;  rises  in  Baddacook  Pond  2  miles  northi 
of  Groton  at  altitude  230  feet  above  sea  level;  flows  southeastward  1  mile  i 
Cow  Pond  on  Cow  Pond  Brook  (tributary  through  Massapoag  ponds  to  Sail 
Brook  and  thus  to  the  Merrimack);  fall,  about  30  feet.    Groton  sheet. 

Baddacook  Pond. — Middlesex  County;  2  miles  northeast  of  Groton ;  outlet,  Baddac 
Brook  to  Cow  Pond  on  Cow  Pond  Brook  (tributary  through  Massapoag  pondi 
Salmon  Brook  and  thus  to  the  Merrimack);  altitude,  abt>ut  230  feet  above 
level.    Groton  sheet. 

Bad  Luck  Brook. — Bristol  County;  town  of  Rehoboth;  rises  2  miles  southeast  of  Gi 
Meadow  Hill;  flows  southwestward  to  the  reservoir  east  of  Moimt  Terrydidi 
thence  northwestward  to  Palmer  River  (head  of  Warren  River),  which  is  tri 
tary  to  Narragansett  Bay);  length,  about  6  miles.    Taunton  sheet. 

Bad  Luck  Pond. — Worcester  County;  town  of  Douglas;  westof  East  Douglas;  an  exp 
sion  of  Mumford  River  (tributary  to  Blackstone  River  and  thus  through  Seek 
and  Pro\ddence  rivers  to  Narragansett  Bay).    Blackstone  sheet. 

Bad  Luck  Pond. — Worcester  Coimty;  town  of  Douglas;  2  miles  west  of  the  village 
Douglas  and  one-lialf  mile  north  of  Wad  kin  Hill;  outlet,  a  stream  about  a  i 
long,  flowing  northward  into  Willis  Pond  Reservoir  (outlet  to  Mumford  River 
thus  through  Blackstone  River  to  Seekonk  and  Providence  rivers  and  Narra^ 
sett  Bay).    Webster  sheet. 

Bailey  Brook. — Worcester  County;  a  stream  about  1  mile  long,  flowing  from 
north  slope  of  White  Hill  northward  into  Wekepeke  Brook  (tributary  thro 
North  Branch  of  Nashua  River  to  Nashua  River  and  thus  to  the  Merrima 
Worcester  sheet. 
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>uiity;  rises  on  the  south  slope  of  Nineteenth  Hill; 
es  into  Otter  River  (tributary  through  Millers  River 
chendon  sheet. 

flinty;  rises  2i  miles  northwest  of  Framingham  Center 
ibove  sea  level;  flows  generally  southeastward  2}  miles 
IB  outlet  by  a  small  stream  to  Sudbury  River  (tributary 
he  Merrimack) ;  fall  about  140  feet.  Framingbam  sheet, 
ixnty ;  town  of  Gardner;  rises  one-half  mile  west  of  South 
northward  into  a  pond  on  Foster  Brook  (tributary  to 
iip;h  Millers  River  to  the  Ckinnecticut);  leas  than  2  milee 

lunty ;  rises  about  4  miles  north  of  the  city  of  Fitchburg, 
sea  level;  flows  southeastward  to  its  junction  with  North 

(tributary  through  Nashua  River  to  the  Merrimack); 

tributaries,  Scott  Brook  and  Pearl  Hill  Brook.    Fitch- 

unty;  town  of  Brimfield;  a  small  pond  discharging  by  a 
ward  into  Long  Pond  (outlet  to  Quinebaug  River  and 
liver  to  Thames  River  and  Long  Island  Sound).  Brook- 
County;  town  of  Dennis;  2  miles  south  of  East  Dennis. 

County;  town  of  Orleans;  2  miles  southwest  of  village  of 

t. 

oimty;  one-half  mile  northeast  of  South  Georgetown,  at 

ca  level;  inlets,  two  small  streams  from  the  north;  outlet 

'arker  River  (tributary  through  Plum  Island  River  to  the 

1  sheet. 

c  County;  in  a  swamp  about  one-fourth  mile  east  of  Sud- 

lorthwest  of  Wayland ;  outlet,  a  small  stream  to  Sudbury 

;h  Concord  River  to  the  Merrimack);  very  small.     Fram- 

isex  County;  a  stream  about  a  mile  long,  flowing  soutli- 
x)ok  (tributary  through  Nashua  River  to  the  Merrimack). 

sex  County;  one-half  mile  southwest  of  Harvard;  inlet, 
)y  Bowers  Brook  to  Nonacoicus  Brook  and  thus  through 
errimack;  altitude  about  330  feet  above  sea  level;  a  large 
ir  outline,  about  1  mile  long  and  one-half  mile  in  maximum 

uth  County;  rises  one-half  mile  northwest  of  Pine  Hill; 
ilea  into  Jones  River  Brook  (tributary  through  Jones  River 
Qch  of  Massachusetts  Bay).  Middleboro  sheet. 
isex  County;  a  very  email  pond  li  miles  southwest  of  Salem 
t  of  Lynn;  altitude  100  feet  above  sea  level;  outlet,  a  small 
1,  which  is  IJ  miles  from  Wenuchus  Lake  (tributary  to  a 
hat  forais  part  of  the  drainage  system  of  the  city  of  Lynn). 

jshire  County;  town  of  Plainfield;  a  stream  about  2  miles 
rd  into  Westfield  River  (tributary  to  the  Connecticut)  a 
camingt^n.    Ilawley  and  Chesterfield  sheets, 
uth  County;  town  of  Plymouth;  northwest  of  Manomet 
the  ocean  by  a  sand  bar.    Plymouth  sheet. 
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Bartiett  Pond. — ^Worcester  County;  1  mile  east  of  Northboro;  inlet,  Stirrup  Bi 
from  Little  Chauncey  Pond;  outlet,  Stirrup  Brook  to  Aasabet  River  (tribu 
through  Concord  River  to  the  Merrimack;  altitude  about  440  feet.  Marl] 
sheet. 

Bartletts  Brook. — Hillsboro  County,  N.  H.,  Essex  County,  Mass.;  risee  in 
town  of  Pelham  in  Hillsboro  County,  N.  H.,  one-half  mile  northwest  of  the  Ma 
chiuetts-New  Hampshire  boundary,  at  altitude  about  185  feet  above  sea  le^ 
flows  southeastward  2  miles,  then  north  of  east  2  miles  into  Merrimack  Ri 
about  2  miles  west  of  Lawrence,  Mass. ;  principal  tributary,  a  small  stream  In 
Peters  Pond.    Lowell  and  Lawrence  sheets. 

Bartletts  Bbook. — Plymouth  County;  rises  in  Meeting  House  Swamp  in  the  ttn 
of  Middleboro;  flows  west  of  north  along  the  western  edge  of  Great  Cedar  Swan 
into  Wenatuxet  River  (tributary  through  Taunton  River  to  Narragansett  Baj 
length,  about  4  miles;  principal  tributary,  Dansons  Brook.    Middleboro  shei 

Basbbish  Brook. — Berkshire  County,  Mass.,  Columbia  County,  N.  Y.;  formed 
the  town  of  Mount  Washington  by  the  union  of  Guilder  and  City  brooks.  Ci 
Brook,  draining  the  larger  area,  rises  between  Mount  Everett  and  Race  Mounts 
and  flows  north  of  west  to  the  junction  with  Guilder  Brook.  From  this  po: 
Bashbish  Brook  flows  northwestward  to  Copake  Ironworks  and  thence  sou 
westerly  to  its  junction  with  Roclifl  Jansen  Kill  (tributary  to  the  Hudson);  lenf 
east  of  the  Massachusetts-New  York  boundary  line  (to  head  of  City  Brook)  ab< 
5  miles;  principal  tributaries  in  this  area,  Wright  and  Lee  Pond  brooks.  Sh 
field  and  Copake  sheets. 

Basin  Brook. — Franklin  County;  rises  near  South  Hawley;  flows  northwestws 
2J  miles  into  King  Brook  (tributary  through  Chickley  River  to  Deerfleld  Rii 
and  thus  to  the  Connecticut).    Hawley  sheet. 

Basin  Pond. — Berkshire  County;  a  mile  west  of  Becket  Mountain,  in  the  east* 
;  part  of  the  town  of  Lee.    The  map  shows  two  natural  outlets— one  from  the  w^ 

i  end  (Basin  Branch),  the  other  from  the  southeast  comer;  both  outflowing  strea 

■  dischaige  naturally  to  the  brook  connecting  Greenwater  Pond  with  Housatoi 

I  River  at  Lee.    The  water  of  these  streams  is  used  as  a  mimicipal  water  supj 

j  for  the  village  of  Lee.    Becket  sheet. 

!  Bass  Creek. — Barnstable  County;  a  tidal  channel  in  the  marsh  north  of  Bamstal 

Harbor.    Barnstable  sheet. 

Bass  Creek. — Barnstable  County;  town  of  Sandwich;  a  tidal  channel  in  the  mai 
back  of  Scusset  Beach.    Plymouth  sheet. 

Bassett  Brook. — Berkshire  County;  rises  li  miles  southwest  of  Mount  Greylo< 
flows  southeastward  3  miles  into  Hoosic  River  (tributary  to  the  Hudson) 
Cheshire  Harbor.    Greylock  sheet. 

Bassett  Brook. — Plymouth  County;  rises  in  the  southern  part  of  the  town  of  Dii 
bury;  flows  southward  IJ  miles  into  Hall  Brook  (tributary  through  Jones  Ri> 
to  Kingston  Bay,  a  branch  of  Massachusetts  Bay).     Duxbury  sheet. 

Bass  Pond. — Hampden  Coimty;  a  small  pond  3  miles  east  of  Springfleld;  betwe 
two  forks  of  the  south  branch  of  Mill  River  (tributary  to  the  Connecticut) .  Sprii 
field  sheet. 

Bass  Reservoir. — Franklin  County;  town  of  Warwick;  west  of  Mount  Grace; 
Mill  Brook  (tributary  to  Connecticut  River).    Warwick  sheet. 

Bass  River. — Barnstable  County;  rises  northwest  of  Germans  Hill,  li  miles  soul 
east  of  village  of  Yarmouth;  flows  northeastward  into  Mill  Pond,  eastward 
Follins  Pond,  southeastward  to  South  Dennis,  thence  southwestward  into  Na 
tucket  Sound;  tidal  below  Follins  Pond;  length  to  extreme  head,  8  miles.    Yi 
mouth  sheet. 

Bass  River. — Essex  Coimty;  rises  about  2  miles  east  of  Danvers;  flows  somewh 
southeastward  2  miles  into  an  arm  of  Beverly  Harbor  at  Beverly.    Salem  she* 
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j^nty ;  a  tidal  channel  on  the  north  side  of  Green  Harbor 


County;  a  very  small  pond  2  miles  south  of  Carlisle, 
t  above  sea  level;  outlet,  a  stream  flowing  into  Spencer 
n  Assabet  River  to  Concord  River  and  thus  to  the  Mer- 
slieet. 

County;  rises  in  the  swamp  near  Haskins  station;  flows 
ard  into  Assawompeett  Pond  (outlet  through  Xamasket 

and  thus  to  Narragansett  Bay)  northwest  of  Green  Point; 
ddleboro  sheet. 

len  County;  a  stream  IJ  miles  long  flowing  south west- 
ver  (tributary  to  the  Connecticut)  one-half  mile  north  of 

Granville  sheet. 
heshire  Coimty,  N.  H.,  Worcester  County,  Mass.;  rises  in 
>{  the  town  of  Rindge;  flows  southwestward  2J  miles,  then 
L  nule  to  its  junction  with  Bluefield  Brook  to  form  Millers 
:  Connecticut).    Fitchburg  sheet. 

Isaex  County;  rises  in  a  very  small  pond  one-half  mile  north- 
Elill  and  about  1}  miles  north  of  Lawrence;  flows  generally 
into  Hawkes  Brook  (tributary  to  Merrimack  River).    Law- 
heets. 
Middlesex  County;  rises  about  a  mile  north  of  Reading,  at 

sea  level;  flows  generally  east  of  north  2  miles  into  Ipswich 
jet. 

County;  rises  1}  miles  east  of  Buckland  Four  Comers;  flows 
,  then  easterly  and  northeasterly  4  miles  to  its  junction  with 
lutary  to  the  Connecticut);  tributary,  Pea  Brook.    Ha'wley 


I 
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County;  rises  one-half  mile  south  of  West  Newbtiry,  at  alti- 
ibove  sea  level;  flows  southeastward  3  miles  through  a  swamp 
>  Parker  River  (tributary  to  Plum  Island  River,  and  thus 
in)  1  mile  west  of  Byfield.  Newburyport  sheet. 
.  County;  rises  about  1}  miles  west  of  Danvera,  at  altitude  120 
;  flows  southeastward  one-half  mile,  northeastward  1  mile  to 
er  Biook,  then  generally  southeastward  2  miles  to  its  junc- 
rook  to  form  Crane  River  (a  tidewater  channel  tributary  to 
.hue  to  the  Atlantic  Ocean  at  Beverly  Harbor)  at  Danvers;  fall 
tion  with  Crane  Brook,  80  feet;  marshy  throughout  much  of  its 
et. 

iklin  and  Hampshire  counties;  rises  in  the  southwestern  part 
tely;  flows  southeastward  2  miles,  thence  southwesterly  3  miles 
ibutary  to  the  Connecticut)  at  Leeds.  Northampton  sheet. 
apahire  County;  town  of  Ware;  rises  one-half  mile  north  of  Mor- 
luthward  5  miles  into  Ware  River  (tributary  through  Chicopee 
inecticut)  west  of  Gibbs  Crossing.    Belchertown  and  Palmer 


li^' 


Isboro  County,  N.  II.,  Middlesex  County,  Mass. ;  rises  in  the  town 
,  about  3i  miles  north  of  the  head  of  Beaver  Lake,  at  altitude 
ove  sea  level;  takes  a  general  southwesterly  course  for  about  12 
towns  of  Deny  and  Londonderry,  to  Hudson,  N.  H.,  aoulheast- 
elham,  N.  H.,  southwestward  again  4  miles  to  ColUnsville,  Mass., 
ird  3  miles  into  the  Merrimack.  The  greater  part  of  the  drainage 
r  Hampshire.  In  Massachusetts  its  principal  tributary  ia  Double 
ster  and  Lowell  aheets. 


Digitized  by 


Goodie 


310  SURFACE   WATERS   OF   MASSACHUSETTS. 

Beaver  Brook. — Middlesex  County;  rises  about  2  miles  south  of  Lexington,  flows 
general  southward  to  junction  with  Clematis  Brook  near  Waltham,  then  east  ai 
south  into  Charles  River  at  Waltham ;  passes  through  Hardys  Pond .    Boston  8he« 

Beaver  Brook.— Middlesex  County;  rises  near  the  south  slope  of  Chestnut  Hi' 
2  miles  west  of  Chelmsford  Center,  at  altitude  280  feet  above  sea  level;  floi 
generally  southward  IJ  miles,  then  takes  an  irr^:ular  course  northeastward  4  mil 
into  River  Meadow  Brook  (tributary  through  Concord  River  to  the  Merrimacl 
one-half  mile  east  of  Chelmsford  Center;  it  passes  through  a  small  pond  at  Chelm 
ford  Center.    Ix)well  sheet. 

Beaver  Brook. — Middlesex  Countys  rises  1  mile  south  of  Boxboro,  at  altitude  aboi 
330  feet  above  sea  level;  takes  a  general  northeasterly  course  through  Mill  Poi 
to  Forge  Pond  (outlet  through  Stony  Brook  to  Merrimack  River) ;  marshy  in  low< 
part  of  its  course.    Marlboro,  Groton,  and  Lowell  sheets.    See  also  Stony  Brool 

Beaver  Brook. — Plymouth  County;  rises  in  the  town  of  Holbrook;  flows  southwai 
to  a  point  near  East  Bridgewater,  where  it  unites  with  Salisbury  Plain  River  ' 
form  Matfield  River  (tributary  through  Taunton  River  to  Narragansett  Bay 
length,  8  miles;  passes  through  a  number  of  small  ponds.    Abington  sheet. 

Beaver  Brook. — Plymouth  County;  town  of  Bridgewater;  a  stream  about  a  mile  loi 
flowing  west  of  south  into  Spring  Brook  (tributary  through  Taunton  River  ■ 
Narragansett  Bay).    Middleboro  sheet. 

Bbaver  Brook. — Worcester  County;  rises  on  the  southwest  slope  of  Winter  Hil 
flows  east  of  south  4  miles,  thence  southwest\vard  into  one  of  the  reservoirs  aboy 
Curtis  Pond  (outlet,  Blackstone  River  to  Seekonk  River  and  thus  through  Prov 
dence  River  to  Narragansett  Bay)-    Worcester  sheet. 

Beaver  Bbook. — Worcester  County;  town  of  Phillipston;  flows  northward  in' 
Millers  River  (tributary  to  Connecticut  River)  at  South  Royalston;  length, 
miles.    Winchendon  sheet. 

Beaver  Brook. — ^Worcester  Coimty;  town  of  Royalston;  rises  1  mile  north  of  Sout 
Royalston;  flows  northeastward  2}  miles,  then  northwestward  3  miles  into  a  poc 
on  Lawrence  Brook  (tributary  through  East  Branch  of  Tully  River  to  Tully  Riv( 
and  thus  through  Millers  Riv^r  to  the  Connecticut).    Winchendon  sheet. 

Beaver  Creek. — ^Bennington  County,  Vt.,  Berkshire  County,  Mass.;  rises  in  tt 
southern  part  of  the  town  of  Stamford,  Vt. ;  flows  southeasterly  2  miles  into  Clark 
burg,  Mass.,  then  northeasterly  1}  milea  into  the  North  Branch  of  Uoosic  Riv( 
(tributary  through  Hoosic  River  to  the  Hudson).    Greylock  sheet. 

Beaver  Dam  Brook. — Essex  County;  rises  3  miles  northeast  of  Wakefield,  at  altituc 
80  feet  above  sea  level;  flows  generally  west  of  south  2^  miles  into  Saugus  Rive 
which  discharges  into  Boston  Bay.    Lawrence  sheet. 

Beaveb  Dam  Brook. — Plymouth  County;  rises  2  miles  northwest  of  the  village  i 
Carver;  flows  southwestward  2  miles,  then  east  of  south  H  miles  into  Weweanti 
River  (tributary  to  Buzzards  Bay).    Middleboro  sheet. 

Beaver  Dam  Pond. — Plymouth  County;  town  of  Plymouth;  a  large  pond  of  very  im 
gular  outline  lyingamile  ormore  back  from  the  beach  near  the  village  of  Manome 
outlet  to  Bartlett  Pond.    Plymouth  sheet. 

Beaver  Dam  Pond. — Plymouth  County;  town  of  Wareham;  a  small  pond  1  mile  nortl 
west  of  Onset.    Plymouth  sheet. 

Beaver  Pond. — Essex  County;  4}  miles  west  of  Manchester;  inlet,  a  small  marsh 
stream  coming  in  from  the  north;  outlet,  a  small  stream  to  Miles  River  (tributar 
to  Ipswich  River);  length,  1  mile;  very  narrow.    Salem  sheet. 

Beaver  Pond. — Middlesex  County;  three-fourths  mile  south  of  Lincoln;  one  inflov 
ing  stream;  outlet,  a  stream  about  a  mile  long  flowing  southward  into  Stony  Broo 
(tributary  to  Charles  River).    Framingham  sheet. 
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inty;  one  inlet;  outlet,  a  stream  1}  miles  long  flowing 
liver  (tributary  to  Boston  Bay);  altitude  about  225  feet 

inty ;  1  mile  west  of  Franklin;  inlet,  Mine  Brook;  outlet, 
iver  (tributary  to  Boston  Bay).  Franklin  sheet. 
;  3  milea  northwest  of  Manchester;  outlet,  a  small  stream 
las  outlet  by  another  small  stream  to  Chebacco  Lake  and 
tout  one-half  mile  long;  maximum  width,  less  than  one- 
)  feet  above  sea  level.  Salem  sheet, 
n  Coxinty;  town  of  Blandford;  rises  on  the  west  slope  of 
south  2)  miles  into  Pebble  Brook  and  thus  to  Springfield 
I  jttle  River.    See  Granville  sheet. 

3ounty;  rises  in  the  town  of  Oakham;  flows  northwest- 
Plains,  where  it  unites  with  Burrow  Brook  to  form  Pratt 
igh  Ware  River  to  Chicopee  River  and  thus  to  tlie  Con- 
t. 

in  County ;  rises  just  south  of  tlie  Vermont-Massachusetts 
irtbfield;  flows  southeasterly  to  its  junction  with  Connecti- 

0  east  of  Mount  II ermon;  length,  5  miles.  Warwick  sheet. 
esex  County;  rises  2  miles  northeast  of  Harvard  Village; 
dies,  then  northeastward  3  J  miles  into  Forge  Pond  (through 
,o  Stony  Brook  and  thus  to  the  Merrimack);  passes  through 
)ton  sheet. 

re  County;  town  of  Washington;  about  a  mile  east  of  Wash- 

t,  Coles  Brook  to  West  Branch  of  Wcstfield  River  (tributary 

ver  to  the  Connecticut).    Becket  sheet. 

uth  County;  2J  miles  east  of  South  Middleboro;  outlet,  a 

f  mile  long,  flowing  eastward  to  Weweantic  River  (tributary 

^liddleboro  sheet. 

ire  County;  town  of  Otis;  a  mile  north  of  East  Otis;  principal 

lito  Lily  Pond;  outlet  to  Otis  Reserv'oir,  which  is  used  to  rega- 

nington  River  (tributary  to  the  Connecticut);  about  a  mile 

ile  wide.    Sandisfield  sheet. 

re  County;  southeastern  part  of  the  town  of  Hancock;  outlet, 

irook  to  Wyomanock  Creek  (tributarj-  through  Kinderhook 

>n).    Berlin  sheet. 

1  County;  rises  on  the  east  slope  of  Wilbraham  Mountains,  in 
iham;  flows  southerly  4  miles  to  Hampden,  where  it  enters 
autary  through  Scantic  River  to  the  Connecticut).    Palmer 

rcester  County;  rises  in  the  town  of  PhilHpston  on  the  north 

ill;  flows  southeastward  2 J  miles  into  the  East  Branch  of  Swift 

irough  Swift  River  to  Ware  River  and  thus  through  Chicopee 

ecticut).    Winchendon  sheet. 

arnstable  County;  town  of  Yarmouth;  IJ  miles  north  of  West 

louth  sheet. 

ex  County;  2  miles  northeast  of  Wakefield;  inlet,  a  stream  1 

in  from  the  north;  outlet,  a  small  stream  flowing  into  Saugus 

charges  into  Boston  Bay;  altitude,  100  feet  above  sea  level; 

-half  mile;  maximum  width,  about  one-fourth  mile.    Lawrence 

rfolk  County;  town  of  Sharon;  outlet,  Rumford  River  to  Three- 
utary  through  Taunton  River  to  Narragansett  Bay).    Dedham 
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BiLUNOTON  Sea. — Plymouth  County;  town  of  Plymouth;  a  lake  more  than  a  nr 
long  and  one-half  mile  wide;  outlet  through  Town  Brook  to  Plymouth  Harlx 
inlet  from  IJttle  Pond.    Plymouth  eheet. 

Birch  Brook. — Berkshire  County;  head  of  Buxton  Brook  (tributary  through  Hei 
lock  Brook  to  Hoosic  River  and  thus  to  the  Hudson).  Berlin  and  Gireylo 
sheets. 

Birch  Brook. — Bristol  County;  rises  near  North  Rehoboth;  flows  northeastward 
miles  into  Threemile  River  (tributary  through  Taunton  River  to  Nanaganst 
Bay) ;  principal  tributary,  Meadow  Brook.    Taunton  sheet. 

Birch  Pond. — Essex  County;  1  mile  northwest  of  Lynn;  inlet,  small  streai 
unnamed  on  the  map;  outlet,  stream  to  Revere  Brook  (tributary  to  Saugus  Riv< 
which  diachai^ges  into  Boston  Bay) ;  altitude,  80  feet  above  sea  level ;  length,  abo 
1  mile;  maximum  width,  less  than  one-fourth  mile.  Boston  and  Boston  B: 
sheets. 

BixBY  Reservoir. — Middlesex  County;  2  miles  west  of  south  from  Townsend;  u 
ural  outlet,  a  stream  2  miles  long  flowing  northeastward  into  Harbor  Pond  i 
Squannacook  River  (tributary  through  Nashua  River  to  the  Merrimack).  Grot 
sheet. 

Black  Betty  Brook. — See  West  Meadow  Brook. 

Black  Brook. — Bristol  County;  town  of  Easton;  rises  about  1}  miles  southwest 
North  Easton;  flows  southeasterly  into  Great  Cedar  Swamp,  the  drainage  of  whii 
passes  through  Town  River  to  Matfield  River  and  thus  through  Taunton  Ri\ 
to  Narragansett  Bay;  length,  about  6  miles,  about  3  miles  of  its  course  being 
the  swamp.     Dedham  and  Taunton  sheets. 

Black  Brook. — Essex  County;  rises  4  miles  southwest  of  Ipswich;  flows  somewh 
northwestward  for  about  3  miles  into  Ipswich  River;  passes  through  Cutlet  Poi 
near  its  source;  marshy  throughout  much  of  its  course.     Salem  sheet. 

Black  Brook. — Hampden  County;  rises  about  3  miles  north  of  Blandlord;  flo 
southeastward  5  miles  to  Russell,  where  it  enters  Westfleld  River  (tributary 
the  Connecticut);  principal  tributary,  Freeland  Brook.    Granville  sheet. 

Black  Brook. — Hampden  County;  rises  on  Sheldon  Hill,  in  the  town  of  Holyol 
flows  southwestward  through  Hitohcock  and  Ashley  ponds  and  joins  Westfie 
River  (tributary  to  the  Connecticut)  near  Tatum  in  the  town  of  West  Spriagfiel 
length,  7i  miles.    Springfield  sheet. 

Black  Brook. — Middlesex  County;  rises  one-half  mile  east  of  Lower  Maasapo 
Fond,  at  altitude  200  feet  above  sea  level;  flows  northwest  and  west  into  Sahn 
Brook  (tributary  to  the  Merrimack  near  Dunstable);  length,  about  2  mili 
Lowell  eheet. 

Black  Brook. — Plymouth  County;  rises  1  mile  northwest  of  South  Middleboi 
flows  west  of  south  5  miles,  then  westward  one-half  mile  into  Great  Quittu 
Pond,  the  natural  outlet  of  which  is  Mattapoisett  River;  principal  tributai 
Millers  Neck  Brook.    Middleboro  sheet. 

Black  Brook. — Plymouth  County;  rises  near  Northville,  about  IJ  miles  south 
Whitman;  flows  southward  3  miles  into  Satucket  River  (tributary  through  Mj 
field  River  to  Taunton  River  and  thus  to  Narragansett  Bay).    Abington  sheet. 

Blackfish  Creek. — Barnstable  County;  town  of  Wellfleet;  a  tidal  channel  exten 
ing  from  South  Wellfleet  into  Wellfleet  Harbor.    Wellfleet  sheet. 

Blackmore  Pond. — Plymouth  County;  a  mile  south  of  South  Wareham;  outlet, 
stream  1  mile  long  flowing  southwestward  into  Hammond  Brook  (tributai 
through  Weweantic  River  to  Buzzards  Bay).    Middleboro  sheet. 

Black  Point  Pond. — Dukes  County;  Marthas  Vineyard;  Chilmark;  between  Chi 
mark  Pond  and  Tisbury  Great  Pond ;  one  of  the  group  of  connected  ponds  < 
the  southern  border  of  the  island  separated  from  the  Ocean  by  a  continuoi 
barrier  beach .    Marthas  Vineyard  sheet. 
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County;  2 J  miles  northwest  of  West  Granville;  outlet, 
f  to  Springfield  reeervoir  on  Westfield  Little  River,  p.  424. 

bounty;  1  mile  north  of  the  village  of  Boxboro;  one-fourth 

ook.      Groton  sheet. 

bounty ;  town  of  Norwell;  at  aouthem  edge  of  Black  Pond 

1  Herring  Brook  to  North  River.    Abington  sheet. 

bounty;  town  of  Plymouth;  2  miles  west  of  Lookout  Point; 

h  sbeet. 

Co\mty;  a  very  small  pond  4  miles  southeast  of  East  Dou- 

Bt. 

sex  County;  a  tidal  stream  b^inning  1}  miles  east  of  East 
ng  a  very  irregular  course  southward  into  Merrimack  River 
1\  miles;  marshy.    Newburyport  sheet. 
:  County;  a  stream  about  3  miles  long  rising  in  the  town  of 
neral  north  of  east,  and  discharging  into  Quincy  Bay.    Bos- 

rorceeter  County,  Mass.,  and  Providence  County,  R.  I.; 
of  Worcester  by  the  union  of  several  brooks.  Kettle  Brook, 
ger  area,  and  is  therefore  considered  the  continuation  of  the 
est  8loi>e  of  Little  Asnebumskit  Hill  and  flows  southeastward 
le  eastward  and  northwani  to  its  junction  with  Blackstone 
western  part  of  the  city  of  Worcester;  from  its  junction  the 
utheastward  to  Seekonk  River  and  thus  through  Providence 
ett  Bay;  length  to  head  of  Kettle  Brook,  about  45  miles;  the 
!8  in  Massachusetts  below  Kettle  Brook  are  Singleton  Brook 
,  Mumford,  West,  and  Mill  rivers.  The  basin  contains  no 
t  Lake  Quinsigamond,  but  small  ponds  and  reservoirs  used 
lerous;  its  flow  is  thus  fairly  constant  and  its  powers  are  very 
irage  rainfall  on  the  basin  about  45  inches.  Gaging  stations: 
at  Woonsocket,  R.  I.,  1904-5;  Blackstone  River  at  Berkeley, 
^kstone  River  at  Albion,  R.  I.,  1915.  Worcester,  Marlboro, 
:kstone  sheets. 

-Plymouth  County;  town  of  Kingston;  principal  inlet.  Halls 
ills  Brook  to  Jones  River  (tributary  through  Kingston  Bay  to 
y).    Duxbury  sheet. 

lien  County;  town  of  Blandford;  one  inflowing  stream;  outlet,  a 
mile  long  flowing  southeastward  into  Pond  Brook  (tributary 
3rook  to  Springfield  reservoir  on  Westfield  Little  River,  p.  424). 

louth  County;  town  of  Rehoboth;  rises  about  3  miles  southwest 
oth;  flows  southward  5  miles  into  Palmer  River  (the  head  of 
tributary  to  Narragansett  Bay);  tributary,  Wolf  Plain  Brook. 
it. 

irapdea  County;  rises  in  West  Springfield;  flows  southerly. 2 J 
field  River  (tributary  to  the  Connecticut).  Springfield  sheet. 
OOK.— Worcester  and  Hampden  counties;  rises  (as  Tufts  Brook) 
st  of  West  Warren;  flows  south  westward  li  miles,  northwestward 
festward  and  eouthwestward  2i  miles  into  Quaboag  River  (tribu- 
.liicopee  River  to  the  Connecticut);  principal  tributarj-,  Taylor 
field  and  Palmer  sheets. 

Tcester County;  town  of  Dudley;  2i  miles  northeast  of  West  Dud- 
Btieam  about  3  miles  long  flowing  soiithwestward  into  Quinebaug 
ry  through  Shetucket  River  to  Thames  River  and  thus  to  Long 
.  Webeter  sheet. 
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Bloody  Brook. — Essex  County;  rises  about  a  mile  north  of  Lawrence,  just  soutli- 
west  of  Powder  House  Hill,  at  altitude  about  130  feet  above  sea  level;  flows  south- 
eastward 1}  miles  into  Spickett  River  (tributary  to  the  Merrimack  at  Lawrence; 
fall  from  source  to  mouth,  about  70  feet.    Lawrence  sheet. 

Bloody  Brook. — Franklin  County;  town  of  Deerfield;  rises  on  the  northwest  slope 
of  North  Sugarloaf;  flows  southwesterly  into  Mill  River  (tributary  to  the  Con- 
necticut) 1}  miles  west  of  South  Deerfield;  length,  3  milee.    Northampton  sheet. 

Bloody  Pond. — Plymouth  County,  town  of  Plymouth;  east-central  part  of  the 
township;  one-half  mile  long.    Plymouth  sheet. 

Bluepield  Brook. — Worcester  County.    See  Millers  River. 

Boat  Meadow  River. — Barnstable  County;  a  channel  in  the  marsh,  three-fourths- 
milo  north  of  Rock  Harbor.    Wellfleet  sheet. 

BooASTow  Brook. — Middlesex  and  Norfolk  coimties;  rises  on  the  northwest  slope  of 
Long  Hill,  about  3  miles  northwest  of  Holliston,  ataltitude  250  feet  nbove  sea  level; 
takes  a  very  irregular  but  in  general  southeasterly  course  to  its  junction  with 
Charles  River  2  miles  northwest  of  Med  field,  in  Norfolk  County;  length,  about  10 
miles;  many  small  tributaries  unnamed  on  the  map.    Franklin  sheet. 

Book  Pond. — Middlesex  County;  3  miles  east  of  Hudson  and  just  southwest  of  Bo(m 
Hill;  altitude  about  200  feet  above  sea  level;  inlet,  a  stream  about  one-half  mile 
long  and  marshy;  outlet,  a  very  small  stream  flowing  northwestward  into  Assabet 
River  (tributary  through  Concord  River  to  the  Merrimack);  length,  1  mile;  maxi- 
mum width,  one-fourth  mile.    Marlboro  and  Framingham  sheets. 

Boot  Pond. — Plymouth  County;  town  of  Plymouth;  southeast  of  Great  South  Pond, 
from  which  it  is  separated  by  a  narrow  ridge.    Plymouth  sheet. 

Borden  Brook. — Hampden  County;  rises  in  Black  Pond,  21  miles  northwest  of  Went 
Granville;  flows  northeasterly  and  easterly  4}  miles  to  Russell,  where  it  joins 
Pebble  Brook  (tributary  to  Springfield  Reservoir  on  Westfield  River,  p.  424). 
Granville  sheet. 

Boston  Brook. — Essex  County;  rises  in  a  swamp  about  a  mile  southeast  of  Andover 
on  the  west  slope  of  Holts  or  Prospect  Hill,  at  altitude  260  feet  above  sea  level; 
flows  north  of  east  3  miles,  northward  about  a  mile,  and  then  takes  a  very  irregular 
course  southeastward  for  51  miles  into  Ipswich  River;  marshy  throughout  most  of 
its  course;  fall  from  source  to  mouth,  about  200  feet.    Lawrence  and  Salem  sheets. 

Bottomless  Pond.— Middlesex  County;  2  miles  south  of  Maynard;  one-half  mile 
southwest  of  Willis  Pond,  at  the  head  of  Run  Brook  (tributary  through  Hop  Brook 
to  Wash  Brook  and  thus  through  Sudbiuyand  Concord  River  to  the  Merrimack; 
altitude  about  200  feet  above  sea  level ;  very  small.    Framingham  sheet. 

Bottomless  Pond. — Middlesex  County;  a  very  small  pond  21  milee  south  of  Maynard, 
2  miles  southeast  of  Assabet  River  (tributary  through  Concord  River  to  the  Merri- 
mack;  altitude,  200  feet  above  sc-a  level.    Framingham  sheet. 

Bottomly  Pond. — Worcester  County;  town  of  Paxton;  1  mile  west  of  Asnebiunskit 
Hill  near  the  head  of  Kettle  Brook,  which  is  its  natural  outlet  to  Blackstone  River 
(tributary  through  Seekonk  and  Providence  rivers  to  Narragansett  Bay);  used  as 
a  part  of  the  water  supply  system  of  Worcester.    Worcester  sheet. 

BotiND  Brook. — Plymouth  and  Norfolk  counties;  rises  in  Norfolk  County  one-half 
mile  northwest  of  Otis  Hill,  in  the  town  of  Norwell;  flows  northward  and  north- 
eastward and  discharges  into  the  ocean  through  Cohasset  Harbor;  length  from 
Cohasset  Cove  to  head ,  about  6  miles.    Abington  sheet. 

Bow  Brook. — Middlesex  County;  rises  in  Turner  Pond  in  Worcester  County,  at  alti- 
tude about  310  feet  above  sea  level ;  flows  northeastward  2  miles  into  a  stream  con- 
necting Shirley  Reservoir  with  Nashua  River  (tributary  to  the  Merrimack); 
marshy.     Groton  sheet. 

Bowens  Pond. — Barnstable  Coxmty;  town  of  Falmouth;  a  pondlike  bay  connected 
with  Vineyard  Soimd  by  a  narrow  channel.    Falmouth  sheet. 
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re  CovLnty;  a  stream  a  mile  long  flowing  northwestward 
xy  to  the  Hudson)  2  miles  south  of  North  Adams.    Gr«y- 

Coixnty ;  rises  on  Vaughn  Hill  at  altitude  about  500  feet 
trtheast-veard  through  Bare  Hill  Pond,  then  irregularly 
sou  til  of  Ayer  through  which  it  discharges  to  \onacoicus 
Saslxua  River  to  the  Merrimack;  length,  about  8  miles; 

Spring  Brook;  marshy  through  much  of  its  course  below 
oro  and  Groton  sheets. 

>unty,  N .  H.,  Worcester  County,  Mass. ;  rises  in  the  town 
muth  of  Little  Monadnock  Moimtain;  flows  southward  6 
Branch  of  Tully  River  (tributary  through  Tully  River  to 
to  the  CJonnecticut)  in  Long  Pond,  in  the  town  of  Royal- 
et. 

Ck)unty;  town  of  Hawley;  rises  2  miles  north.we8t  of  the 
B  northward  3  miles  into  Deerfield  River  (tributary  to  the 
Charlemont.     Hawley  sheet. 

klin  and  Hampshire  counties;  rises  in  the  town  of  Conway; 
miles  into  the  East  Branch  of  Mill  River  (tributary  through 
ttecticut).     Chesterfield  and  Northampton  sheets, 
th  County;  town  of  Marshfield;  a  tidal  estuary  in  the  lower 
.     Duxbury  sheet. 

«r  County,  Mass.,  and  Providence  County,  R.  I.;  rises  in 
he  western  boundary  of  Rhode  Island;  flows  easterly  and 
.  several  small  ponds  and  enters  Blackstone  River  (tributary 
i  thus  through  Pro\'idence  River  to  Narragansett  Bay)  near 
ceives  drainage  from  other  ponds  and  swamps.  Gs^^ing  station 
R.  I.,  190&-1913.    Webster,  Blackstone,  and    Burrillville 

OOK. — Bristol  County;  rises  about  IJ  miles  east  of  Watuppa 
)uth  41  miles  to  its  junction  with  the  East  Branch  of  Westport 
the  ocean  through  Westport  Harbor).     Fall  River  sheet, 
i'orcester  County;  rises  in  the  northeastern  part  of  the  town  of 
3ounty,  Conn.,  in  Great  Neck  Pond;  flows  northeastward  4i 
wg  River  (tributary  to  Shetucket  River  and  thus  through 
,ong  island  Sound).    Brookfield  sheet. 
County;  on  the  northwest  outskirts  of  Lynn;  outlet,  Revere 
iver,  which  dlschai^es  into  Boston  Bay.    Boston  Bay  sheet. 
table  County;  town  of  Hsunwch;  1  mile  south  of  Long  Pond. 

dlesex  County;  rises  on  the  north  slope  of  Pendleton  Hill,  one- 
t  o!  Sudbury  Center,  at  altitude  about  100  feet  above  sea  level; 
irth  of  east  2  miles  into  Sudbury  River  (tributary  through  Con- 
Merrlmack) ;  swampy  throughout  its  course.  Framingham  sheet. 
Datable  County;  a  tidal  channel  in  the  Great  Marshes  west  of 
».   Barnstable  eheet. 

OOK.— Middlesex  County;  rises  on  the  north  slope  of  Oak  Hill, 
AivteW,  at  altitude  200  feet  above  sea  level;  flows  in  general  east 
inctLon  with  Merrimack  River  at  Tyngsborough;  length,  4  miles. 

nstaWe  County;  town  of  Harwich;  1 J  miles  south  of  Long  Pond. 


r 


Digitized  by  VjOOQ  11 


816 


SURFACE   WATEBS  OF   MASSACHUSETTS. 


Briohah  Pond. — ^Worcester  County;  town  of  Hubbardston;  on  the  weet  biancl 

Ware  River  (tributary  through  Ware  River  to  Chicopee  River  and  thus  to 

Connecticut).    Worcester  sheet. 
Broad  Brook. — Bennington  County,  Vt.,  Berkshire  County,  Mass.;  rises  in 

eastern  part  of  the  town  of  Pownal;  flows  south  westward  7  miles  to  the  north 

part  of  Williamstown,  Mass.,  where  it  enters  Hoosic  River  (tributary  to  the  H 

son);  length  in  Massachusetts,  2  miles.    Greylock  sheet. 
Broad  Brook. — Hampshire  County;  rises  1  mile  southeast  of  Haydenville;  fli 

southward  1  mile,  then  turns  through  the  southeast  to  a  northeast  and  north* 

course  and  unites  with  Running  Gutter  Brook  (tributary  through  Mill  Rive 

the  Connecticut)  west  of  West  Hatfield;  length,  about  4  miles.    Northamp 

sheet. 
Broad  Brook. — ^Hampshire  and  Hampden  counties;  rises  1}  miles  southwest 

Belchertown;  flows  southward  into  Chicopee  River  (tributary  to  the  Connectic 

2  mile^  west  of  Three  Rivers;  length,  6  miles,  principal  tributary,  stream  fi 

Springfield  reservoir.    Belchertown  and  Palmer  sheets. 
Broad  Creek. — Nantucket  County;  Nantucket  Island;  one  of  a  series  of  tidalin 

at  the  western  end  of  the  island.    Muskeget  sheet. 
Broad  Creek. — Plymouth  County;  town  of  Marshfield;  a  tidal  estuary  ia  the  lo 

course  of  North  River.    Duxbury  sheet. 
Broad   Marsh    River. — Plymouth   County;    town   of  Wareham;   connects   ■« 

Wareham   River  (tributary  "to  Buzzards  Bay)   between  Wareham  Neck  i 

Swifts  Neck ;  tidal.    Plymouth  and  Falmouth  sheets. 
Broad.  Meadow  Brook. — Worcester  County.    See  Dorothy  Brook. 
Brockton  Reservoir. — Norfolk  County;  town  of  Avon;  3  miles  northwest  of  Brc 

ton;  inlet  from-aswamp  on  the  north;  natural  outlet,  Saulsbury  Brook  to  Salisb 

Plain  River  and  thus  through  Matfield  River  to  Taunton  River  and  Nanagam 

Bay;  called  also  Saulsbury  Brook  reservoir.    Dedham  sheet. 
Bronson  Brook. — Hampshire  County;  head  of  West  Branch  (tributary  throi 

Westfield  River  to  the  Connecticut).    Chesterfield  sheet. 
Brooks  Pond. — Worcester  County;  3  miles  northeast  of  North  Brookfield  on  Fi 

mile  River  (tributary  through  East  Brookfield  River  to  Quaboag  River  and  t 

through  Chicopee  River  to  the  Connecticut);  IJ  miles  long;  nearly  one-half  n 

in  maximum  width.    Barre  sheet. 
Brown  Pond. — Essex  County;  about  IJ  miles  north  of  the  city  of  Lynn  and  o 

half  mile  from  Wenuchus  Lake;  inlet,  asmall  stream  from  the  north  draining  I 

tholomew   Pond;  length,   about  one-half  mile;  maximum   width,   about  ( 

fourth  mile;  altitude  about  100  feet  above  sea  level.     Salem  and  Boston  ] 

sheets. 
Brown  Pond. — ^Worcester  County;  town  of  Phillipston;  an  expansion  of  Bums] 

River  (tributary  through  Ware  River  to  Chicopee  River  and  thus  to  the  Conne 

cut).     Winchendon  sheet. 
Browns  Brook. — Won^ester  Coimty;  town  of  Webster;  a  stream  about  1  mile  I 

flowing  Bouthwestward  into  Lake  Chaubunagungamaug  (outlet  Mill  Brool 

French  River  and  thus  through  Quinebaug  River  to  Shetucket  River,  Thai 

River,  and  Long  Island  Sound).     Webster  sheet. 
liucKMAN  Brook. — Worcester  County;  town  of  Athol;  a  stream  about  2  miles  I 

flowing  northward  into  Millers  River  (tributary  to  Connecticut  River)  IJ  m 

southwest  of  South  Royalton.    Winchendon  sheet. 
DucKMASTER  PoND. — Xorfolk  Couuty;  southwestern  part  of  town  of  Dedham;  ( 

let,  Hawes  Brook  to  Xeponset  River.    Dedham  sheet. 
15UCK  RivEK. — Berkshire  County;  rises  south  of  Morley  Hill;  flows  southeastw 

through  the  town  of  Sandisfield  to  West  New  Boston,  where  it  joins  Clam  Ri 

(tributary  through  Farmington   River  to  the  Connecticut);  length,   6  mi 

Sandisfield  sheet. 
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Qty;  towns  of  Monterey  and  New  Marlboro;  outlet,  a 
ig  flo\«'ixig  aoutheafitward  into  Konkapot  River  (tributary 
ElartBville.  The  lake  is  IJ  miles  long  and  about  one- 
aid  sheet. 

;  risee  in  a  Bwamp  northwest  of  Bartholomew  Hill  and 
,t  altitude  60  feet  above  eea  level;  flows  northeastward  4 
1  Muddy  Run;  tributary  to  Rowley  River,  a  tide  water 
id  Kdver  (separated  from  the  Atlantic  Ocean  by  Plum 
OS  mile  east  of  Rowley;  marshy;  Salem  sheet, 
r  County;  rises  about  3  miles  southeast  of  Shrewsbury; 
oilea  into  a  pond  on  Hop  Brook  (tributary  through  Assa- 
-ver  and  thus  to  the  Merrimack).  Marlboro  sheet. 
sr  County;  town  of  Shrewsbury;  rises  just  south  of  the 
flows  southward  to  North  Grafton,  where  it  enters  Quin- 
ary to  Blackstone  River  and  thus  through  Seekonk  and 
airagansett  Bay);  length,  5  milee.    Marlboro  and  Black- 


County;  town  of  Plymouth;  one  of  a  group  of  small  ponds 
■t  of  the  township.    Plymouth  sheet, 
istol    County;  on  line  between   towns  of  Mansfield   and 
et,   Bungay  River  to  Tenmile  River  (tributary  through 
)vidence  River  and  thus  to  Narragansett  Bay).    Franklin 

B. 

County;  risee  in  Bungay  Reservoir  in  the  town  of  North 
hward  to  Attleboro,  thence  northwestward  to  Tenmile  River 
«konk  River  to  Providence  River  and  thus  to  Narragansett 
5  miles.    Providence  sheet. 

esex  County;  at  East  Woburn;  about  three-fourths  mile  west 
Aberjona  River;  outlet,  Aberjona  River  to  M>'Btic  lakes  and 
:  River  to  Boston  Bay;  small.  Boston  sheet, 
leeex  County;  one-half  mile  northwest  of  Westford  station, 
yaA;  outlet,  a  stream  one-eighth  mile  long  flowing  eastward 
(tributary  through  Stony  Brook  to  the  Merrimack).    Lowell 


orcester  County;  rises  about  a  mile  northeast  of  Spencer;  flows 
ugh  Bumcoat  Pond  to  Cedar  Meadow  Pond,  thence  eastward 
Jrook,  the  head  of  French  River  (tributary  through  Quinebaug 
t  River  and  thus  through  Thames  River  to  Long  Island  Sound). 

jTcester  County;  about  half  way  between  Spencer  and  I-eicester; 
Brook  through  Cedar  Pond  to  Town  Meadow  Brook,  the  head  of 
ibatary  through  Quinebaug  River  to  Shetucket  River  and  thus 
River  to  Long  Island  Sound).    Webster  sheet, 
anklin  County;  town  of  Chesterfield;  several  small  inflowing 
Dead  Branch  to  Kast  Branch  (tributary  through  Westfield  River 
ut);  1  mile  long  and  one-eighth  mile  wide.    Chesterfield  sheet. 
-Worcester  County;  rises  in  the  town  of  Phillipston;  flows  north 
,  then  southeastward  10  milee  into  Ware  River  (tributary  through 
to  the  Connectictit)  li  miles  below  Barre  Falls;  passes  through 
irindpal  trihutaries,  a  stream  from  Phillipston  Pond,  which  enters 
;  East  Phillipston,  Wine  Brook,  and  Canesto  Brook.     Gaging  sta- 
ileton  (1909).   Winchendon  and  Barre  sheets. 
-Wotceetei  County.   See  Pratt  Brook. 
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Burt  Pond. — Worcester  County;  town  of  Sutton;  inlet  and  outlet,  Purgatory  Broo 
which  flows  through  the  pond  to  Whitins  Pond  on  Mumford  River  (tributary 
Blackstone  River  and  thus  through  Seekonk  and  Providence  rivers  to  Narraga 
eett  Bay).    Blackstone  sheet. 

BuTTONWooD  Brook. — Bristol  County;  rises  a  mile  northwest  of  the  city  of  N« 
Bedford;  flows  southward  about  4  miles  into  Apponaganset  River  (an  arm 
South  Dartmouth  Harbor).    New  Bedford  sheet. 

ISuxTON  Brook. — Berkshire  County;  rises  (as  Birch  Brook)  in  the  extreme  nort 
western  part  of  the  town  of  Williamstown;  flows  southeastward  3}  miles  to  the  ci 
of  WilUamstown,  where  it  enters  Ilemlock  Brook  (tributary  through  Iloosic  Riv 
to  the  Hudson).    Berlin  and  Greylock  sheets. 

C.VDWELL  Creek. — Hampshire  County;  town  of  Enfield;  rises  near  Packards\'ilj 
flows  southeastward  2*  miles  into  the  West  Branch  of  Swift  River  (tributa 
through  Swift  River  to  Ware  River  and  thus  through  Chicopee  River  to  the  Co 
necticut).    Belchertown  sheet. 

Cadt  Brook. — ^Worcester  County;  town  of  Charlton;  rises  on  the  north  slope  of  Cur 
Hill;  flows  southward  through  Hicks  Pond  to  Charlton  City,  thence  south  we 
ward  to  its  junction  with  Quinebaug  River  (tributary  through  She  tucket  River 
Thames  River  and  thu.i  to  Long  Island  Sound)  at  the  city  of  Southbridge;  leng 
about  8  miles.    Webster  and  Brookfield  sheets. 

C.vLEB  Pond. — Dukes  County;  Chappaquiddick  Island,  east  of  Marthas  Vineyard; 
tidal  i)ond  connected  with  the  channel  between  the  two  islands.  Marthas  Vio 
yard  sheet. 

Calkins  Pond. — Hampden  County;  1  mile  southeast  of  Palmer  C«nt«r;  outlet, 
stream  2^  miles  long  flowing  northward  through  Forest  Pond  Into  Ware  Riv 
(tributary  through  Chicopee  River  to  the  Connecticut);  small.    Palmer  sheet. 

Canesto  Brook. — ^Worcester  County;  rises  in  the  northwestern  part  of  the  town 
Hubbardston;  flows  southeastward  5  miles,  then  southward  and  southwestwa 
IJ  miles  into  Bumshirt  River  (tributary  through  Ware  River  to  Chicopee  Riv 
and  thus  to  the  Connecticut);  ])rincipal  tributary,  Natty  Pond  Brook.  Winche 
don  and  Barre  sheets. 

Canoe  Riveb.    See  Mill  River,  Bristol  County. 

Canton  Rfver. — Norfolk  County;  rises  in  Massapoag  Pond,  in  the  town  of  Sharo 
flows  east  of  north  to  Canton,  and  then  northwestward  into  Neponset  River  on 
half  mile  below  the  mouth  of  Traphole  Brook;  passes  through  several  small  pon 
.and  the  large  pond  at  Canton  wluch  receives  also  a  stream  from  Reservoir  Poi 
and  one  which  drains  the  central  part  of  the  town  of  Stoughton;  length  of  princip 
branch  from  Neponset  River  to  Massapoag  Pond,  about  6  miles;  fall  between  tl 
reservoir  and  Canton,  about  170  feet.    Dedham  sheet. 

Cape  Pond. — Essex  County;  IJ  miles  northeast  of  Gloucester  and  1  mile  southwest 
Rockport;  length,  about  one-half  mile;  maximum  width,  about  one-eighth  mil 
Gloucester  sheet. 

Carpenters  Brook. — ^Bristol  County;  town  of  Rehoboth;  rises  one-half  mile  southe: 
of  Great  Rock;  flows  southeastward  into  Palmer  River  (tributary  through  Warn 
River  to  Narragansett  Bay)  near  the  village  of  Rehoboth;  length,  2  miles.  Pro> 
dence  sheet. 

Cabuth  Brook.— Worcester  County;  rises  one-half  mile  west  of  Turkey  Hill  Pon 
flows  southwesterly  3  miles  into  Turkey  Hill  Brook  (tributary  through  Sevenmi 
River  to  East  Brookfield  River  and  thus  through  Quaboag  River  to  Chicop 
River  and  the  Connecticut).    Worcester  sheet. 

Castle  Neck  Riveb.— Essex  County;  rises  2  miles  southeast  of  Ipswich  and  takes 
very  irregular  course  northeastward  for  6  miles  into  the  Atlantic  Ocean  wcrt 
Castle  Neck;  terminates  in  a  tidewater  channel;  swampy  throughout  its  corns 
Salem  sheet 
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orceeter  County;  rises  near  Lunenburg  at  altitude  about 
;  flop's  southeastward  about  4  miles  and  discharges  into  a 
>iiiiectecl  by  a  very  short  stream  with  Shirley  Reservoir 
ixa  River  to  the  Merrimack);  principal  tributaries,  streams 
iXid.  Massapoag  ponds;  fall  from  head  to  Shirley  Reservoir, 

Coxinty;  town  of  Plymouth;  one-half  mile  southwest  of 
'Utli  sheet. 

Vorcester  County;  IJ  miles  southwest  of  the  \-inage  of 
Jurncoat  Pond;  outlet,  Burncoat  Brook  to  Town  Meadow 
I  River,  which  is  tributary  through  Quinebaug  River  to 
LUB  through  Thames  River  to  Long  Island  Sound),    ^^'ebster 


County;  town  of  Dennis;  1  mile  south  of  East  Dennis; 

i  County;  1  mile  northwest  of  North  Falmouth;  outlet,  a 
westward  into  Cataunet  Harbor,  Buzzards  Bay.    Falmouth 

inty;  3  miles  west  of  Peabody;  4  miles  northwest  of  Lynn; 
Irook  to  North  River  and  thus  to  the  Atlantic  Ocean  at 
tude,  80  feet  above  sea  level;  small.  Salem  sheet, 
inty ;  in  a  swamp  3  miles  southeast  of  West  Boxford;  outlet, 
;  southwestward  into  Fish  Brook  (tributary  to  Ipswich  River) ; 
eet  above  sea  level;  very  small.  Lawrence  sheet, 
h  County;  town  of  Warehaln;  just  south  of  Spectacle  Pond 
warn  River  to  Wareham  River  and  thus  to  Buzzards  Bay) 
rges  by  a  short,  northward  flowingstream;  small.    Plymouth 

er  County;  town  of  Sturbridge;  principal  inlet,  stream  from 
of  Walker  Mountain;  outlet,  a  stream  half  a  mile  long  flowing 
nebaug  River  (tributary  through  Shetucket  River  to  Thames 
Long  Island  Sound).  The  pond  is  about  1}  miles  long  and 
average  width.    Brookfield  sheet. 

—Plymouth  County;  rises  2  miles  southwest  of  South  Middle- 
restward  into  the  swamp  that  borders  the  northeast  end  of 
utlet,  Massapoisett  River  and  thus  to  Buzzards  Bay.    Middle- 


-Plymouth  County;  town  of  Carver;  a  very  small  pond  one-half 

kinco  River.    Plymouth  sheet. 

.—Worcester  County;  on  Charles  River  (tributary  to  Boston 

1  oi  Milford;  one  inflowing  stream  in  addition  to  Charles  River 

aap;  altitude  about  270  feet.    Blackstone  sheet. 

R.— Plymouth  County;  town  of  Lakeville;  rises  about  a  mile 

ke;  flows  northwestward  into  Assonet  River  (tributary  through 

»  Narragansett  Bay);  length,  4  miles.    Middleboro  and  Taunton 

McesterCJounty;  town  of  Upton;  rises  a  mile  north  of  Pratt  Pond; 
4 J  miles  into  West  River  (tributary  to  Blackstone  River  and  thus 
t  and  Providence  rivers  to  Natragansett  Bay).  Blackstone  sheet. 
i.~Plymouth  County;  town  of  Plymouth;  south  of  Center  Hill 
listance  b&ck  of  the  beach.  Plymouth  sheet. 
irkshire  County;  one-half  mile  north  of  Becket  Center;  a  long 
ischarging  by  a  stream  flowing  northeastward  2  miles  into  West 
&eld  lUver  (tributary  through  Westfield  River  to  the  Cpnnecticut). 
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Chadwick  Pond. — Essex  County;  one-half  mile  west  of  Dead  Hill  and  about  ] 
miles  south  of  Bradford;  inlets,  two  small  streams  flowing  in  from  the  wes 
outlet^  a  stream  1  mile  long  to  Johnsons  Pond  (tributary  through  an  unname 
pond  and  stream  to  the  Merrimack);  altitude,  100  feet  above  sea  level.  Lav 
rcnce  sheet. 

Chakfin  Pond. — ^Worcester  County,  1  mile  north  of  Winter  Hill  and  about  5  mil* 
north  of  Worcester;  several  small  inflowing  streams;  outlet  stream  flows  in  genen 
northward  about  2  miles  into  Quinapoxet  River  (tributary  to  Wachusett  Reeei 
voir);  altitude  750  feet  above  sea  level.    Worcester  sheet. 

Chandler  Pond. — Sufiolk  County;  one-halfmile  north  Chestnut  Hill  Reservoir;  ink 
from  Strongs  Pond;  outlet,  a  stream  flowing  northward  into  Charles  River.  Boi 
ton  sheet. 

Chapin  Pond. — Hampden  County;  a  small  pond  1  mile  east  of  north  from  Ludlow  an.< 
IJ  miles  north  of  Chicopee  River  (tributary  to  the  Connecticut).    Palmer  sheel 

CHAPrAQUONSETT  PoND. — Dukes  Couuty;  Marthas  Vineyard;  west  of  Vineyar 
Haven;  a  long  narrow  pond  connected  with  Vineyard  Souiid  by  a  short  channel 
Marthas  Vineyard  sheet. 

Charge  Pond. — Plymouth  Coimty;  town  of  Plymouth;  one  of  a  group  of  small  pond 
in  the  southern  part  of  the  township  west  of  Agawam  River.    Plymouth  sheel 

Charles  Brook. — Hampden  County;  town  of  Brimfield;  a  stream  leas  than  a  mil 
long  flowing  eastward  into  Hollow  Brook  at  the  head  oiMill  Brook  (tributar 
through  Quinebaug  River  to  Shetucket  River  and  through  Thames  River  to  Lon 
Island  Sound.)    Brookfield  sheet. 

Charles  River. — Middlesex,  Worcester,  Norfolk,  and  Suffolk  counties;  rises  in  th 
town  of  Hopkinton,  Middlesex  County,  at  altitude  400  feet  above  sea  level;  flovi 
southward  about  9  miles  through  Cedar  Swamp  Pond,  Factory,  and  several  oth« 
ponds  unnamed  on  the  map;  then  takes  a  very  irregular  course  northeastward  fc 
27  miles  to  a  point  2  miles  east  of  Natick,  where  it  drains  Waban  Lake,  Moraei 
Jennings,  Mud,  and  Pickerel  ponds;  then  flows  generally  east  12  miles,  paasiD 
around  Dedhams  Island  and  continuing  northwestward  about  12  miles  to  Aubun 
dale,  where  it  expands  into  a  pond  or  natiual  reservoir  which  is  joined  by 
small  stream  from  Cambridge  Reservoir.  It  then  flows  eastward  about  14  mile 
into  Boston  Bay;  total  length,  following  the  meanderings,  about  75  miles;  tots 
drainage  area  about  290  square  miles;  drainage  area  above  Waban  Lake,  156. 
square  miles.  Distributed  along  the  river  arc  26  dams  '  i^gregating  in  heigh 
202  feet  which  furnish  water  power  for  numerous  factories  and  mills.  Principa 
tributaries.  Mine  and  Sheppards  brooks.  Stop  River,  Bogaatow,  Stony,  ani 
Beaver  brooks.     Blackstone,  Franklin,  Framingham,  and  Boston  sheets. 

Charley  Brook. — Bristol  County;  town  of  Attleboro;  rises  near  Briggs  Comer;  flow 
in  general  northeastward  into  Wading  River  (tributary  through  Threemile  Rive 
to  Tauntx>n  River  and  thus  to  Nsuragansett  Bay) ;  length,  about  4  miles.  TauntcH 
sheet. 

Charlton  Reservoir. — South;  Worcester  County;  town  of  Charlton;  village  o 
South  Charlton;  two  inflowing  streams,  one  of  which  drains  Gore  Pond;  outlet 
a  stream  flowing  southeastward  1  mile,  then  northeastward  2  miles  into  Littli 
River  (tributary  through  French  River  to  Quinebaug  River  and  thus  througl 
Shetucket  and  Thames  rivers  to  Long  Island  Soimd)  near  Buffumville.  Thi 
reservoir  is  about  2  miles  long  and  one-eighth  mile  wide.    Webster  sheet. 

Chase  Garden  Creek. — Barnstable  County;  town  of  Yarmouth;  a  tidal  channel  ii 
the  marsh  northeast  of  Yarmouth  Port.    Yarmouth  sheet. 

Ch  AUBUNAOUNOAMAUQ  Lake. — Worcester  County,  town  of  Webster;  the  small  inflow 
ing  streams  include  Sucker  Brook  and  Browns  Brook;  outlet.  Mill  Brook  to  FVencl 
River  (tributary  through  Quinebaug  River  to  Shetucket  River  and  thus  througl 

■  Clapp,  F.  O.,  Osological  history  ol  the  Cbarles  River:  Tech.  Quart.,  voL  14,  Nos.  3  and  4,  pp 
171-2G9.  ISOl. 
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.nd  Sound).    The  lake  is  2}  mileB  long,  more  than  a 

a  very  irregular  in  outline,  and  contains  a  number  of 

jet. 

/ounty;  1)  miles  north  of  Weetboro;  outlet  northward 

artlett  ponds  by  way  of  Stirrup  Brook  (tributary  to 

ough  Concord  River  to  the  Merrimack) ;  about  one-half 

ie  about  480  feet.    Marlboro  sheet. 

ity;  4  miles  south  of  Ipswich;  3  miles  northwest  of 

9  from  Round  and  Beck  ponds;  outlet,  Essex  River  to 

it   1   mile;  maTimum  width,  about  one-half  mile. 


\i:.i 


e  Ck>anty;  town  of  Adams;  a  stream  about  a  mile  long 

i  Hooeic  River  (tributary  to  the  Hudson)  3  miles  south 

k  sheet. 

bounty;  a  tidewater  channel  between  Chelsea  and  East 

1  Revere  and  Beachmont  to  the  mouth  of  Mystic  River. 

leets. 

inty;  rises  a  mile  west  of  Tullyville;  flows  east  of  south 

th  Weot  Brook  (tributary  through  Millers  River  to  the 

iheet. 

Dounty;  rises  in  the  marsh  1  mile  west  of  the  village  of 

1)  miles,  then  south  of  east  1  mile  into  Stony  Brook 

it).    F'ramingham  sheet. 

—Suffolk  County;  north  of  Chestnut  Hill;  a  part  of 

3r  supply.    Boston  sheet. 

)  and  Franklin  counties;  rises  in  the  town  of  Savoy; 

dies,  then  northeastward  6  miles  to  its  junction  with 

ry  to  the  Connecticut)  west  of  Charlemont;  principal 

ing  brooks.    Gieylock  and  Hawley  sheets. 

n  County;  rises  in  a  small  pond  southeast  of  Peaked 

ly  through  the  town  of  Monson  into  Quaboag  River 

pee  River  to  the  Connecticut)  near  Palmer;  length,  about 

I  from  Tenth  Census  Report,  volume  16,  1885,  page  270; 

r  sheet,  on  which  it  is  shown. 

,  Hampehiro,  Hampden,  and  Worcester  counties;  formed 

mpden  County  by  the  union  of  Ware  and  Quaboag  rivws; 

ins  the  larger  area  and  is  therefore  considered  the  con- 

3am,  is  formed  at  Baire  Falls  by  the  union  of  two  branches; 

ch  naee  in  the  town  of  Westminster,  in  Worcester  County, 

head  of  the  western  branch,  flows  southwesterly  10  miles 

ong  Meadow  Brook,  then  turns  abruptly  and  flows  north- 

);  the  course  of  the  western  branch  is  silso  southwesterly 

n;  from  Barre  Falls  the  Ware  flows  southwesterly  by  a 

e  Rivers;  Swift  River  enters  about  a  mile  above  Three 

,iver  at  Three  Rivers.    Below  the  mouth  of  the  Quaboag 

metal  aouth  of  west  to  the  city  of  Chicopee,  where  it  enters 

distance  from  the  mouth  of  the  Chicopee  to  the  head  of 

^are  River  is  60  miles  and  the  drainage  area  comprises  726 

« followa: 

Square 
miles. 

Three  Rivera 221 

mouth 213 

r  at  mouth 210 

3r  below  Three  Rivers 77 

16 ^21 


ill 
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Average  slope  of  river,  15  feet  or  more  per  mile.  Principal  tributariee 
the  Ware  above  the  mouth  of  Swift  River:  Bumshirt  and  Prince  rivers,  s 
Moose,  Danforth,  Muddy,  Flat,  and  Beaver  brooks,  all  from  the  north;  the  a 
tributary  from  the  south  draining  any  considerable  area  is  Long  Meadow  Bro 
in  the  town  of  Rutland.  Below  Three  Rivers  the  principal  tributaries  of 
Chicopee  are  Broad,  Twelvemile,  Higher,  and  Field  brooks. 

The  drainage  basin  is  hilly  and  contains  many  lakes  and  ponds,  and  the  £ 
of  the  stream  is  well  sustained  throughout  the  summer.  Gaging  stations:  Vi 
River  at  Ware,  1904-10;  Ware  River  at  Gibbs  Crossing,  1912-1915;  Bumsl 
River  near  Templeton,  1909-1910;  Swift  River  at  West  Ware,  1910-1915;  Q 
boag  River  at  West  Warren,  1904-1907;  Quaboag  River  at  West  Brimiield,  19 
1915.  Maps  of  basin:  Warwick,  Winchendon,  Fitchburg,  Worcester,  Bai 
Belchertown,  Webster,  Brookfield,  Palmer,  and  Springfield  sheets.  See  < 
pages  117-149  of  this  report. 

Guilds  Bbook. — Hampshire  Goimty;  rises  in  the  central  part  of  the  town  of  Oi 
mington;  flows  southeastward  3  miles  into  Bronson  Brook,  the  head  of  W 
Branch  (tributary  through  Westfield  River  to  the  Connecticut).  Chesterfi 
sheet. 

Childs  River. — ^Barnstable  County;  rises  in  John  Pond;  flows  southward  i 
Waquoit  Bay  and  thus  to  Nantucket  Sound;  length  to  head  of  the  bay,  abov 
miles.    Falmouth  sheet. 

Cbilkabk  Pond. — Dukes  County;  Marthas  Vineyard;  the  most  western  of  a  grou] 
connected  ponds  on  the  south  shore  of  the  island;  it  receives  at  its  western  < 
three  small  streams.    Gayhead  and  Marthas  Vineyard  sheets. 

Chorkaloo  Pond. — ^Worcester  County;  a  very  small  pond  4  miles  southeast  of  i 
Douglas.    Blackstone  sheet. 

Crrr  Bbook.— Berkshire  County;  town  of  Mount  Washington;  head  of  Bashb 
Brook  (tributary  through  RocliS  Jansen  Kill  to  the  Hudson).    SheflJeld  sheet 

CLA.H  PuDDiNO  Pond. — Plymouth  County;  town  of  Plymouth;  1  mile  southeast 
Telegraph  Hill.    Plymouth  sheet. 

Clam  Riveb. — Berkshire  County;  rises  in  the  town  of  Otis;  southeast  of  Kingsb' 
Moimtain;  flows  southeastward  10  miles  to  a  point  three-foiuths  mile  below  ^ 
Boston,  where  it  joins  the  Farmington  River  (tributary  to  the  Coimectici 
principal  tributary.  Buck  River.    Sandisfield  sheet. 

Clamshell  Pond. — Worcester  County;  a  small  pond  on  North  Brook  (tribut 
through  Assabet  River  to  Concord  River  and  thus  to  the  Merrimack)  about  o 
half  mile  from  its  sotuce  and  1  mile  south  of  Clinton;  altitude,  360  feet  abi 
sea  level.    Marlboro  sheet. 

Claff  Pond. — Berkshire  Coimty;  town  of  Washington;  2  miles  west  of  the  villag< 
Washington;  principal  inlet,  Roaring  Brook;  outlet.  Roaring  Brook  to  Housato 
River;  one-half  mile  long;  one-eighth  mile  wide.    Becket  sheet. 

Clapps  Pond. — Barnstable  Coimty;  in  the  marsh  1  mile  west  of  Provincetoi 
Provincetown  sheet. 

Clapps  Round  Pond. — ^Barnstable  County;  one  of  a  group  of  ponds  northwest 
Provincetown.    Provincetown  sheet. 

Clabk  Bbook. — Franklin  County;  town  of  Buckland;  rises  a  mile  southwest 
Moonshine  Hill;  flows  northward  4  miles  into  Clesson  Brook  (tributary  throi 
Deerfield  River  to  the  Coimecticut)  half  a  mile  above  its  mouth.    Hawley  she 

Clark  Reservoir. — Worcester  County;  one-half  mile  east  of  Sutton;  inlet,  head 
Cold  Spring  Brook;  outlet,  Cold  Spring  Brook  to  Bliu:kstone  River  (tribut 
through  Seekonk  River  to  Providence  River  and  thus  to  Narragansett  Ba 
Webster  and  Blackstone  sheets. 

Clay  Prr  Brook. — Middlesex  County;  a  stream  2i  miles  long  rising  northwest 
Lowell  and  flowing  southward  and  eastward  into  Merrimack  River  one-half  n 
southwest  of  Pawtucketville,    Low^U  she«t. 
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ounty;  town  of  Plymouth;  1  mile  northeaat  of  East  Carver. 

Jounty;  town  of  Oarver;  2  miles  northeast  of  the  village 

Douth  aheet. 

bounty;  1}  miles  southwest  of  Middleboro.    Middleboro 

County;  town  of  Oarver;  a  small  pond  1  mile  south  of 

ith  aheet. 

«1  County;  towns  of  Seekonk  and  B«hoboth;  rises  about 

;e  of  Seekonk;  flows  southeastward  1  mile,  then  east  and 

>  Palmer  River  (tributary  through  Warren  River  to  Nar- 

dence  sheet. 

Bex  County;  formed  by  two  branches,  one  of  which  rises 

Jill  and  the  other  west  of  Arlington  Heights;  the  branches 

it  of  Wellington  Hill  and  flow  southeastward  to  Waverly, 

raid  to  junction  with  Beaver  Brook  (tributary  to  Charles 

length  to  head  of  longest  branch,  about  6  miles.    Boston 

Q  County;  rises  near  the  village  of  Hawley;  flows  north 
iheaatward  2  miles,  then  by  a  very  abrupt  turn  northeast 
its  junction  with  Deerfield  River  (tributary  to  the  Con- 
tributaries,  Cooleys,  Ruddock,    Shepherd,    and    Clark 

)ounty;  town  of  Plymouth;  1}  miles  southwest  of  Great 

:h  sheet. 

County;  2  miles  west  of  South  Orleans.    One-half  mile 

le  long.    Wellfleet  sheet. 

ster  County;  a  large  pond  with  very  irregular  outline, 

sheet,  U.  S.  Geological  Survey,  on  the  western  border  of 

Mill  Pond  on  the  map),  just  north  of  Wachusett  Reservoir; 

ver  and  thus  to  the  Merrimack.    Marlboro  aheet  and  map 

listrict. 

le  town  of  Princeton  in  the  northern  part  of  Worcester 

ilope  of  Calamint  Hill,  at  altitude  about  1,030  feet  above 

urd  into  South  Wachusett  Brook  (tributary  through  Quina- 

.0  Wachusett  Reservoir) ;  length,  about  3  miles.   Worcester 

County;  rises  on  the  north  slope  of  Red  Oak  EUll,  1  mile 
at  altitude  about  170  feet  above  sea  level ;  flows  southeast- 
:he  town  of  Merrimac,  into  Merrimack  River  at  Merrimac- 
I  mouth,  150  feet.  Haverhill  and  Newburyport  sheets. 
County;  town  of  Brewster;  halfway  between  the  village 
od  Bay.    Wellfleet  sheet. 

3ounty;  town  of  Foxboro;  inlet  and  outlet,  Wading  River 
eemile  River  to  Taunton  River  and  thus  to  Narragansett 

3X.  County;  2  miles  east  of  Lawrence  and  1  mile  west  of 
wo  small  streams  from  the  south  and  one  from  the  north; 
Liver  to  Merrimack  River;  altitude,  about  120  feet  above 
,  2i  miles;  maximum  width,  1  mile.  Lawrence  sheet. 
sex  County;  rises  in  Cochichewick  Lake,  one-half  mile 
over  and  2  miles  east  of  South  Lawrence,  at  altitude  100 
owe  northwestward  1^  miles  along  the  northeast  edge  of 
J  through  three  small  ponds  and  discharging  into  Merri- 
e  city  of  Lawrence.    Lawrence  sheet. 
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CocHTTUATE,  Lake. — ^Middlesex  County;  3  miles  eaat  of  Framingham  in  the  Sudbu 
drainage  basin;  altitude,  194  feet  above  sea  level;  one  of  the  reeervoire  of  tl 
storage  syBtem  of  the  metropolitan  district  of  Boston  and  vicinity;  capacit 
2,328,300,000  gallons.    Framingham  sheet. 

Cochran  Pond. — Hampden  County;  town  of  Blandford;  a  very  small  pond  dischai 
ing  by  a  stream  flowing  southeastward  to  Freeland  Brook  (tributary  throuj 
Black  Brook  to  Westfield  River  and  thus  to  the  Connecticut).    Granville  shoe 

CoDDiNGS  Brook.    See  Greenwater  Pond. 

CoHASSE  Brook. — Worcester  County;  town  of  Southbridge;  rises  in  the  northweetei 
part  of  the  town  of  Woodstock,  Windham  County,  Conn. ;  flows  southeastwai 
about  a  mile,  thence  northeastward  5  miles  to  its  junction  with  Quinebaug  Riv 
(tributary  through  Shetucket  River  to  Thames  River  and  thus  to  Long  Islai 
Sound)  at  the  city  of  Southbridge.    Brookfield  sheet. 

Colchester  Brook. — Plymouth  County;  town  of  Plympton;  rises  about  a  mile  ea 
of  the  village  of  Plympton ;  flows  in  general  north  of  west  5  miles  into  Wenatux 
River  (tributary  through  Taunton  River  to  Narragansett  Bay)  near  South  Halifa 
Middleboro  sheet. 

Cold  Brook. — ^Middlesex  County;  rises  near  North  Sudbury  at  altitude  of  180  fe 
above  sea  level;  flows  southeastward  2}  miles  to  its  junction  with  Pantry  Bnx 
(tributary  through  Sudbury  River  to  Concord  River  and  thus  to  the  Merrimacli 
Framingham  sheet. 

Cold  Harbor  Brook.— Worcester  County;  rises  3  miles  north  of  Shrewsbury;  tak 
a  circuitous  but  in  general  easterly  course  to  its  junction  with  Assabet  Riv 
(tributary  through  Concord  River  to  the  Merrimack)  at  Northboro;  distance  fro 
source  to  mouth  in  a  straight  line  about  4  miles;  along  the  course  of  the  streai 
8  miles;  principal  tributaries,  stream  from  Rocky  Pond,  and  Howard  Broo! 
Marlboro  sheet. 

Cold  Rivkr. — Berkshire  and  Franklin  counties;  rIsM  on  the  east  slope  of  the  Hoosi 
Range  in  the  northern  part  of  the  town  of  Florida;  flows  west  of  south  2  mile 
southeastward  5  miles,  then  in  general  eastward  4  miles  to  its  junction  wii 
Deerfield  River  (tributary  to  the  Connecticut)  a  mile  south  of  Zoar;  princip 
tributaries,  Tower,  Gulf,  Tanner,  and  Manning  brooks.  Greylock  and  Hawh 
sheets. 

Cold  Spring  Brook. — Middlesex  County;  rises  about  2  miles  southwest  of  Ayer, 
altitude  260  feet  above  sea  level;  flows  northeastward  2  miles  into  Bowers  Bro< 
(tributary  through  Nonacoicus  Brook  to  Nashua  River  and  thus  to  the  Men 
mack).    Groton  sheet. 

Cold  Sprino  Brook. — Worcester  County;  rises  1  mile  southwest  of  the  village 
Sutton;  flows  northeastward  through  Clark  Reservoir  and  Pleasantdale  Pond  in 
Blackstone  River  (tributary  through  Seekonk  River  to  Providence  River  ai 
thus  to  Narragansett  Bay)  near  Wilkinson ville;  length,  about  4  miles.    Webst 
and  Blackstone  sheets. 

Coles  Brook. — Berkshire,  Hampshire,  and  Hampden  counties;  rises  in  Bena 
Pond,  in  the  town  of  Washington;  flows  southeastwud  5)  miles  to  its  junctii 
with  West  Branch  of  Westfield  River  (tributary  through  Westfield  River  to  tl 
Connecticut)  1  mile  northwest  of  Bancroft.    Becket  sheet. 

Coles  River. — Bristol  County;  rises  in  the  town  of  Dighton,  flows  west  of  south  in 
Mount  Hope  Bay,  Taunton  River  (tributary  to  Narragansett  Bay);  length,  abo 
10  miles;  tidal  in  lower  course.    Taunton  and  Fall  River  sheets. 

College  Pond. — Plymouth  County;  town  of  Plymouth;  one  of  agroup  of  small  pen 
in  the  west-central  part  of  the  township.    Plymouth  sheet. 
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bounty;  formed  in  the  town  of  Concord  by  the  junction 
rivers;  Aaaabet  River,  which  drains  the  larger  area 
d  the  continuation  of  the  main  stream,  risee  on  the 
,  4  miles  southwest  of  Westboro,  at  altitude  360  feet 
Iteastward  about  30  miles  to  its  junction  with  Sudbury 
in  Concord  River  flows  northeastward  9  miles,  then 
nction  with  Merrimack  River  at  Lowell, 
hilly  and  broken  country  and  has  a  rapid  fall  and  high 

Concord  is  also  hilly  and  rolling  near  the  mouth 
ting  rocky,  the  banks  high,  and  the  fall  large,  but 
ream  flows  mostly  through  swamps  and  meadow  lands 
,  its  course  very  circuitous,  and  the  bed  sand  and  mud. 
!  Concord  near  Lowell,  where  it  has  a  fall  of  about  47 
Vamesit  Dam,  under  normal  conditions  of  flow.  {See 
:or  records  of  flow.)  Principal  tributaries  of  theCon- 
Assabet  and  Sudbury  rivers,  Page  Brook  and  River 

Framingham  and  Lowell  sheets, 
nty;  rises  on  Perry  Peak  in  the  northwestern  part  of 
>ws  southeastward  2  miles,  then  in  general  southerly 
}nd  on  Williams  River  (tributary  to  the  Housatonic). 


m  County;  town  of  Southwick;  a  group  of , four  long 
by  short  channels;  the  Massachusetts-Connecticut 
■n  shore  of  the  south  and  middle  ponds;  outlet,  Great 
(tributary  to  the  Connecticut).  The  total  length  of 
»;  maximum  width,  lees  than  one-half  mile.  Gran- 
Connecticut  lakes  in  northern  New  Hampshire;  flows 
ampehire  and  Vermont  and  across  Massachusetts  and 
and  Sound;  length  about  345  miles;  drainage  area, 
ich  2,720  square  miles  is  in  Massachusetts;  principal 
nmonoosuc,  Wells,  White,  Mascoma,  Ottaqueechee, 
i  rivers,  which  join  the  main  stream  north  of  the 
,  Deerfield,  Chicopee,  and  Westfield  Rivers,  which 
Lchusetts,  and  Farmington  River,  which  enters  near 
Connecticut  lakes  to  Long  Island  Sound,  about  1,900 
tion  in  valley,  about  40  inches,  ranging  from  35  inches 
a  to  45  inches  at  Hartford.  Gaging  stations  at  Holyoke 
)0*-1915),  Orford,  N.  H.  (1900-1915).  The  following 
area  drained  by  Connecticut  River  in  Massachusetts: 
o,  Vt.,  Keene  and  Monadnock,  N.  H.,  Hawley  and 
ick,  Winchendon,  and  Fitchburg,  N.  H.-Mass.,  Ches- 
chertown,  Barre,  and  Worcester,  Mass.,  Granville, 
ield,  and  Webster,  Maas.-Conn.  See  Report  on  Water 
9,  Tenth  Census,  vol.  16,  pp.  46-135, 1885;  alto  pages 

aunty;  rises  in  Long  Pond  in  thetownof  Tewksbury, 
rksbury  Center;  at  altitude  about  100  feet  above  sea 
[}  miles  through  a  marsh  and  small  pond,  thengen- 
linto  Shawsheen  River  (tributary  to  the  Merrimack) 
riUe.  A  tributary  of  Content  Brook  along  the  south 
nrith  a  stream  flowing  westward  into  Concord  River. 
y  near  its  mouth.    Lowell  and  Lawrence  sheets. 
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Cook  Pond. — Bristol  County  south  of  the  city  of  Fall  River;  discharges  byastt 
passing  through  Globe  Mill  Pond  under  Laurel  Lake  Mill  and  Globe  yam  n 
and  then  crossing  Bay  Street  near  Sprague,  reaches  tidewater  between  S 
and  Middle  Streets.  Except  at  extreme  high  water,  when  the  water  from  ( 
Pond  backs  through  the  swamps  to  the  east  and  reaches  South  Watuppa  I 
by  means  of  Sucker  Brook,  this  pond  has  no  direct  connection  with  the  Wahi 
ponds.  See  Report  of  Reservoir  Commission  to  the  city  council  of  Fall  Ri 
Mass.,  July,  1902.    Fall  River  sheet,  U.  S.  Geological  Survey. 

Cooks  Pond. — Plymouth  County;  town  of  Plymouth;  three-fourtiis  mile  southea 
Billington  Sea.    Plymouth  ^eet. 

CooLETS  Brook. — Franklin  County;  a  stream  about  1}  miles  long,  flowing  southc 
ward  into  Clesson  Brook  (tributary  through  Deerfield  River  to  the  Connectic 
Hawley  sheet. 

CooNEMOssET  PoND. — Bamstablc  County;  town  of  Falmouth;  outlet,  a  stream  6o\ 
southward  into  Great  Pond  and  thus  to  Vineyard  Sound.    Falmouth  sheet. 

Coopers  Pond. — ^Plymouth  County;  town  of  Carver;  a  small  iwnd  south  of  the  vil 
of  North  Carver.    Middleboro  sheet. 

CoPAUH  Pond. — Nantucket  County;  Nantucket  Island;  north  shore;  2  miles  nc 
west  of  the  city  of  Nantucket;  connected  with  the  sound  by  a  channel  leasl 
•ne-eighth  mile  long.    Nantucket  sheet. 

CoPECUT  River. — Bristol  County;  rises  3  miles  northeast  of  Copecut  Hill  in  thet 
of  Fall  River;  flows  southerly  to  its  junction  with  Shingle  Island  River  (ti 
tary'to  East  Branch  of  Westport  River,  and  thus  through  Westport  ECarbor  tc 
ocean)  about  a  mile  southeast  of  Hicksville;  length,  about  5  miles.  Fall  R 
sheet. 

CosKATA  Pond. — Nantucket  County;  Nantucket  Island;  on  the  Coatue  sandbar;  s 
rated  from  the  ocean  on  the  east  and  from  the  bay  known  as  Head  of  the  Ha 
on  the  south  by  bars  about  an  eighth  of  a  mile  wide.    Nantucket  sheet. 

CoTLEY  River. — Bristol  County;  town  of  Taunton;  rises  a  mile  southwest  of  vi] 
of  Lakeville;  flows  westward  2}  miles,  then  northward  3  miles  into  Taui 
River  (tributary  to  Narragansett  Bay)  1  mile  west  of  East  Taunton.  Taui 
sheet. 

CoTxnr  Ponds. — Barnstable  County;  town  of  Barnstable;  three  large  ponds,  the  ce 
one  connects  on  the  west  with  a  stream  flowing  southeastward  into  Great 
at  the  head  of  Osterville  Harbor,  on  Nantucket  Sound.    Barnstable  sheet. 

CoTvrr  Rtver. — Barnstable  County;  rises  in  Santuit  Pond  a  mile  north  of  the 
lage  of  Cotuit,  and  flows  southward  and  southwestward  into  an  arm  of  P 
nesset  Bay,  Nantucket  Sound;  length,  about  4  miles.    Barnstable  sheet. 

Couch  Brook. — Franklin  County;  rises  in  the  town  of  Leyden,  a  mile  north  of  1 
zell  Hill;  flows  south  of  east  2^  miles  into  Falls  River  (tributary  to  the  Coniu 
cut).    Greenfield  sheet. 

CowESETT  Brook. — See  Town  River. 

Cow  Pond  Brook. — Middlesex  County;  rises  2  miles  northeast  of  Ayeronthen 
slope  of  Snake  Hill;  flows  northeastward  through  Cow  Pond  Meadows  and  < 
Pond  into  Upper  Massapoag  Pond  (tributary  through  Salmon  Brook  to  the  1 
rimack;  length,  5  miles;  principal  tributaries  above  Cow  Pond,  Martins  F 
Brook  and  Baddacook  Brook.    Groton  sheet. 

Cow  Pond. — Middlesex  County;  2^  miles  east  of  Groton;  inlet.  Cow  Pond  Brook  i 
Cow  Pond  Meadows,  and  Baddacook  Brook  from  Baddacook  Pond;  outlet,  < 
Pond  Brook  to  Massapoag  ponds  and  thus  through  Salmon  Brook  to  the  Mi 
mack;  altitude,  about  200  feet  above  sea  level.    Groton  sheet. 

Cows  Creek. — Barnstable  County;  town  of  Sandwich;  a  channel  in  the  marsh  I 
of  Spring  Hill  Beach;  connects  with  Long  Creek.    Barnstable  sheet. 
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mty;  liaes  2  miles  northwest  of  North  Bitwkfield;  flows 
f  River  (tributary  through  Chicopee  River  to  the  Con- 
eld  ;  length,  6  miles.    Barre  and  Brookfield  sheets. 
2^  miles  northwest  of  Manchester;  outlet,  a  small  stream 
9  tliroug;h.  another  small  stream  to  Chebacco  Lake  and 

feet  above  sea  level;  length,  about  one-half  mile;  maxi- 
e-fourtli  mile.    Salem  sheet. 

— •Worceeter  County;  town  of  Spencer;  outlet,  Cranberry 
d  Biver  and  thus  through  Quaboag  River  to  Chicopee 
rut.     Brookfield  sheet. 

lin  County;  1  mile  northeast  of  Mount  Toby;  outlet, 
o  Connecticut  River.    Greenfield  sheet. 
den  Cotinty;  southeastern  part  of  the  town  of  Tolland; 

Farmington  River  (tributary  to  the  Connecticut);  small. 


Lk  Goonty;  town  of  Bndntree;  outlet,  a  stream  about  2 

khwestward  into  the  southern  branch  of  Weymouth  Fore 

it. 

louth  County;  town  of  Duxbury;  inlet  and  outlet.  South 

LBsachusettB  Bay).    Duxbury  sheet. 

lOuth  County;  town  of  Lakeville;  between  the  southern  end 

L  and  Pocksha  Pond.    Middleboro  sheet. 

:eBter  County;  town  of  Lancaster;  about  one-half  mile  west 

y  small.     Groton  sheet. 

IK. — ^Franklin  County;  rises  on  the  northeastern  slope  of 

jrtheastward  1  mile  to  Cranberry  Pond,  northwesterly  about 

eeterly  one-half  mile  into  Connecticut  River.    Northampton 

s. 

)rceeter  County;  town  of  Spencer;  rises  in  Cranberry  Meadow 

ird  2  miles,  then  northwestward  1  mile  into  the  pond  at  the 

£eld  River  (tributary  through  Quaboag  River  to  Chicopee 

18  Connecticut).    Webster  and  Brookfield  sheets. 

County;  rises  about  2  miles  west  of  Danvers,  at  altitude  about 

evel;  flows  generally  eastward  2)  miles  to  its  junction  with 

m  Crane  River  (a  tidewater  channel  tributary  to  Essex  Branch 

antic  Ocean  at  Beverly  Harbor).    Salem  sheet. 

ire  County;  one  mile  northwest  of  West  Stockbridge;  outlet,  a 

flowing  northeastward  into  Flat  Brook  (the  head  of  Williams 

butary  to  the  Housatonic).    Pittsfield  sheet. 

.  County;  formed  by  the  jimction  of  Crane  and  Beaver  brooks, 

vers;  length,  1}  miles;  joins  Porter  and  Waters  rivers  to  form 

1  arm  of  Beverly  Harbor.    One  mile  above  its  junction  with 

formB  a  tidewater  channel.    Salem  sheet. 

dngham  County,  N.  H.,  and  Essex  County,  Mass. ;  rises  in  Rock- 

N.  H.,  in  the  town  of  Atkinson,  at  altitude  about  310  feet  above 

^netally  southward  2i  miles,  passing  through  Creek  Pond,  in 

[ass.,  then  generally  east  of  south  2  miles  into  Merrimack  River 

xt  of  Haverhill;  fall  from  source  to  mouth,  290  feet.    Haverhill 


I' 


11     ■ 


I  County;  in  the  town  of  Haverhill ,  1  mile  northeast  of  Ayers  vil- 
Llee  east  of  Spicket  Hill;  inlet.  Creek  Brook  and  another  smaller 
>m  the  north;  outlet.  Creek  Brook  to  Merrimack  River;  altitude, 
above  eea  level;  length,  1  mile;  Tnaximum  width,  one-half  mile. 
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Cbooeed  Pond.— Barnstable  County;  town  of  Falmouth;  one  of  a  group  of  po 

lying  northwest  of  East  Falmouth.    Falmouth  sheet. 
CsooKED  Pond. — ^Easex  County;  li  miles  south  of  Boxford;  outlet,  a  small  strean 

Fish  Brook  (tributary  to  Ipswich  River);  altitude,  140  feet  above  sea  level;  v 

small.    lAwrence  and  Salem  sheets. 
Crookbd  Pond. — ^Hampshire  County;  northwestern  part  of  the  town  of  Plainfic 

outlet  through  Windsor  Pond  to  Westfield  River  (tributary  to  the  Connectic 

Hawley  sheet. 
Crooked  Pond. — Plymouth  County;  town  of  Plymouth;  a  small  pond  2  miles  soi 

east  of  Great  South  Pond.    Plymouth  sheet. 
Crooked  River. — Plymouth  County;  town  of  Wareham;  joins  Wareham  River  (t 

utary  to  Buzzards  Bay)  south  of  Barneys  Point;  tidal;  about  a  mile  long.    ] 

mouth  sheet. 
Crooked  Sprino  Brook. — ^Middlesex  County;  a  stream  about  1}  miles  long  riaii 

miles  northwest  of  Chelmsford  Center  and  flowing  northward  into  Stony  Br 

(tributary  to  the  Merrimack)  near  West  Chelmsford.    Lowell  sheet. 
Crow  Hill  Brook. — ^Worcester  County;  town  of  Templeton;  a  stream  about  1}  m 

long  rising  east  of  Church  Hill  and  flowing  northeastward  into  Trout  Brook  (t 

utary  through  Otter  River  to  MUlers  River  and  thus  to  the  Connecticut).    IX 

chendon  sheet. 
Crows  Pond. — Barnstable  County;  on  Nickersons  Neck  in  the  town  of  Chatfat 

tidal.    Chatham  sheet. 
Crystal  Lake. — Middlesex  County;  at  Newton  Center.    Boston  sheet. 
Crystal  Lake. — ^Middlesex  County;  just  south  of  the  town  of  Wakefield ;  altitude, 

feet  above  sea  level.    The  lake,  when  full,  has  an  area  of  85  acres ;  a  portion  of 

lake,  covering  about  30  acres,  is  very  shallow;  fumiahee  the  water  supply  for 

town  of  Wakefield;  natural  outlet  by  a  tributary  of  Saugus  River,  which  ' 

charges  into  Boston  Bay.    Boston  sheet. 
Crystal  Lake. — ^Worcester  County;  town  of  Gardner;  north  of  the  city  of  Gardi 

used  by  the  city  as  a  source  of  water  supply;  the  lake  is  more  than  a  mile  1 

and  one-fourth  mile  wide;  altitude,  1,100  feet  above  sea  level.    Fitchbiug  ebi 
Crystal  Pond. — Middlesex  County;  in  the  city  of  Melrose;  inlet  Maiden  River;  < 

let  Maiden  River  to  Mystic  River;  small.    Also  known  as  Ell  pond.    Boe 
.sheet. 
CiiBTis  Pond. — Hampshire  County;  1}  miles  north  of  Mount  Pomeroy;  inlet  fi 

Warner  Pond;  outlet  a  stream  one-half  mile  long  flowing  southwestward  i 

the  Middle  Branch  or  head  of  Swift  River  (tributary  through  Ware  Rivei 

Chicopee  River  and  thus  to  the  Connecticut).    Belchertown  sheet. 
Curtis  Pond. — Worcester  County;  city  of  Worcester;  principal  inflowing  strea 

Kettle  Brook  and  Tatnuck  Brook;  outlet,  Blackstone  River  to  Seekonk  Ri 

and  thus  through  Providence  River  to  Narrangansett  Bay.    Webster  sheet 
Cttshinq  Pond. — Plymouth  County;  town  of  Hingham;  inlet  and  outlet,  a  brand 

Weir  River.    Abington  sheet. 
Cutler  Pond. — Essex  County;  a  very  small  pond  4  miles  southwest  of  Ipswich  Ri-\ 

inlet,  Black  Brook;  outlet,  Black  Brook  to  Ipswich  River.    Salem  sheet. 
Cut  River. — Plymouth  County;  a  tidal  channel  in  Duxbury  Marsh.    Duxbury  sh< 
Cuttthunk  Pond. — ^Nantucket  County;  Cuttyhunk  Island  (one  of  the  Elizabeth 

lands) ;  tidal.    Gay  Head  sheet. 
Dahlot  Brook. — Bristol  County;  town  of  Raynham;  rises  1}  miles  east  of  village 

Raynham;  flows  southwesterly  into  Taunton  River  (tributary  to  Narragant 

Bay);  length,  3  miles.    Taunton  sheet. 
Danforth  Brook. — ^Worcester  County;  town  of  Hardwick;  rises  1}  miles  southwes 

Ridge  Hill;  flows  west  of  south  6  miles  into  Ware  River  (tributary  through  01 

opee  River  to  the  Connecticut)  at  Gllbertville.    Barre  sheet. 
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ire  (younty;  rises  in  the  town  of  Lanesboro;  flows  southeast- 
bsfield,  where  it  enters  the  northern  arm  of  Lake  Onota; 
>  west  branch  of  Hoasatonic  Bivet  (tributary  to  the  Hoiisa- 
ittsfield  sheets. 

County;  a  tidewater  channel  ftomed  by  the  junction  of 
iters  rivers;  length  about  1}  miles  to  the  AtUntic  Ocean  at 
joined  at  its  mouth  by  Baas  River  from  the  north  and  North 

Salem  sheet. 
>uth  County;  townof  Middleboro;  a  stream  about  a  mile  long 

into  Bartletts  Brook  (tributary  through  Wenatuxet  River 
1  thus  to  Narrangansett  Bay).    Middleboro  sheet. 

County;  town  of  Plymouth;  just  north  of  East  Carver.    Ply- 

'  County;  town  of  Auburn;  rises  1  mile  northeast  of  Roch- 
waid  1)'  miles,  thence  northeastward  through  Stoneville 
Brook  (tributary  through  Blackstone  Biver  to  Seekonk 
;h  Providence  River  to  Narragansett  Bay)  near  Stoneville; 
i.    Webster  sheet. 

County;  a  small  pond  northeast  of  Harman  Marsh  Pond  in 
t  of  the  town  of  Sheffield.  Sheffield  sheet. 
3  County;  town  of  Greenwich;  an  expansion  of  the  Middle 
ift  River  (tributary  through  Ware  River  to  Chicopee  River 
ecticut)  just  above  the  mouth  of  the  East  Branch  of  Swift 
sheet. 

County;  town  of  Chester;  rises  1  mile  southwest  of  North 
asterly  3  miles,  then  northeastward  one-half  mile  to  Day- 
Middle  Branch  of  Westfield  Rivo-  (tributary  through  West- 
nnecticut).    Chesterfield  sheet. 

ible  County;  town  of  Falmouth;  a  baylike  pond  connected 
1  by  a  narrow  channel;  one-fourth  mile  west  of  Falmouth 
iheet. 

lire  County)  rises  in  the  town  of  Goshen;  flows  southward 
hence  southeastward  into  East  Branch  (tributary  through 
le  Connecticut)  one-half  mile  north  of  Bisbee  Mill,  in  the 

Chesterfield  sheet. 
County;  a  small  pond  in  the  town  of  Townsend  lying  a  short 
b  from  Bixby  reservoir.    Groton  sheet. 
County;  town  of  Hardwick;  a  small  pond  in  an  area  drained 
Idy  Brook  to  Ware  River  (tributary  through  Chicopee  River 

Barre  sheet. 
County;  one-half  mile  north  of  Shirley  reservoir;  outlet,  a 
long  flowing  southwestward  into  Catacoonamug  Brook  (trib- 
y  reservoir  to  Nashua  River  and  thus  to  the  Merrimack). 

e  County;  town  of  Mashpee;  1  mile  northeast  of  Succones- 

[antucket  Sound  by  a  narrow  ridge.    Barnstable  sheet. 

1  County;  rises  2  miles  south  of  Tyngsboro  at  altitude  150 

flows  Bouthea.^tward  2}  miles  and  enters  M^rimack  River 

rd.    Lowell  sheet. 

County;  townof  Bourne;  a  small  pond,  1}  miles  southeast 

me.    Falmouth  sheet. 

■■  County;  townof  Falmouth;  one  of  a  group  of  ponds  lying 

almouth.    Falmouth  sheet. 

!  County;  town  of  Falmouth;  one-half  mile  southwest  of  the 

.    Falmouth  sheet. 
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Deebfibld  River. — Windham  and  Bennington  counties,  Vt.,  Berkshire  and  F^ 
lin  counties,  Mass. ;  rises  in  the  southeastern  part  of  the  town  of  Sunderland, 
folloira  a  general  southeasterly  course  to  its  junction  \vith  the  Connecticut 
Greenfield,  Mass.;  length  above  the  Massachusetts  State  line  about  30  n 
below  the  Massachusetts  line,  42  miles.  Gaging  stations:  At  Hoosac  Tuj 
190»-1913;  at  Charlemont,  1913-1915;  at  Shelbume  Falls,  1907-1915;  at  Deer) 
1904-5.  The  most  important  tributaries  in  Vermont  are  the  East  Branch,  w 
enters  at  Searsburg,  the  North  Branch,  which  comes  in  at  Wilmington,  an< 
West  Branch,  which  joins  it  at  Readsboro;  principal  tributaries  in  Massachuf 
Pelham  Brook,  Chickley  River,  Mill  and  Clesson  brooks,  and  North,  South, 
Green  rivers. 

Tbe  basin  is  in  large  part  wtM>ded,  and  little  land  is  under  cultivation  ex 
along  the  lower  stretches.  Most  of  the  slopes  are  steep,  and  elevation  in  the  u 
part  of  the  basin  exceeds  3,800  feet  above  sea  level.  Mean  annual  precipiti 
at  the  headwaters  probably  about  48  inches;  in  the  lower  part  of  the  basin 
several  inches  less;  average  depth  of  snowfall  in  January  and  February  at  J 
sonville,  Vt.,  about  25  inches;  mean  temperature  for  these  months,  abou 
degrees. 

Equinox,  Londonderry,  Bennington,  Wilmington,  Hawley,  and  Green 
sheets.    See  alto  pages  89-116  of  this  report. 

Deer  Pond. — Plymouth  County;  town  of  Plymouth;  in  an  angle  on  the  north 
of  White  Island  Pond;  very  small.    Plymouth  sheet. 

Demons  Pond. — Worcester  County;  town  of  Rutland;  one  mile  southeast  of 
Rutland;  three  small  inflowing  streams;  outlet,  a  stream  1}  miles  long  flo 
north  and  west  into  Long  Pond  (outlet  Long  Meadow  Brook  to  Ware  River  and 
through  Chicopee  River  to  the  Connecticut).    Worcester  sheet. 

Denison  Lake. — ^Worcester  County;  town  of  Winchendon;  3  miles  southwest  o 
city  of  Winchendon;  two  small  inflowing  streams;  outlet,  a  stream  one-fc 
mile  long  flowing  southwestward  into  Millers  River  (tributary  to  the  Connect!' 
The  lake  is  nearly  a  mile  long  and  more  than  one-fourth  mile  wide.  Winchei 
sheet. 

Dennis  Pond. — ^Barnstable  County;  town  of*  Yarmouth;  one-half  mile  soutl 
Yarmouth  Port.    Barnstable  sheet. 

Den  Stream. — Hampshire  County;  town  of  Middlefield;  rises  2  miles  north  ol 
village  of  Middlefield;  flows  southeastward  3}  nules,  then  northeastward  1)  i 
into  the  Middle  Branch  of  Westfield  River  (tributary  through  Weetfield  Rivi 
the  Connecticut).    Becket  and  Chesterfield  sheets. 

Devol  Pond. — Bristol  County;  one-half  mile  east  of  and  discharging  into  Sa 
-  (Sandy)  Pond;  outlet  through  Watuppa  Pond  sind  Quequechan  River  to  Tau 
River  and  thus  to  Narragansett  Bay.    Fall  River  sheet.    See  alto  Report  ol 
Reservoir  Commission  to  the  city  council  of  Fall  River,  Mass.,  July,  1902. 

Dickinson  Brook. — Head  of  Munn  Brook  (tributary  through  Westfield  Riv« 
Westfield  River  and  thus  to  the  Connecticut).    Granville  sheet. 

DiMMicK  Pond. — Hampden  County;  town  of  Springfield;  a  small  pond  lying 
a  mile  southwest  of  Ludlow  and  Chicopee  River  (tributary  to  the  Connectii 
Palmer  sheet. 

Dismal  Bbook. — Hampden  County,  Mass.;  Hartford  County,  Conn.;  rises  on 
south  slope  of  Sodom  Mountain,  in  the  town  of  Southwick;  flows  southwa 
miles  to  North  Granby,  Conn.,  where  it  enters  the  North  Branch  of  Salmon  B 
(tributary  through  Salmon  Brook  to  Farmington  River  and  thus  to  the  Conn 
cut).  Only  about  a  mile  of  the  head  of  this  stream  is  in  Massachusetts.  G 
ville  sheet. 

Dock  Creek. — Barnstable  County;  town  of  Sandwich;  a  tidal  channel  in  the  m 
east  of  Sandwich;  connects  with  Mill  Creek.    Barnstable  sheet. 
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outh  County;  town  of  Rochester;  risea  about  2  miles 
e  of  Rochester;  flows  southeastward  3  miles,  then  north  of 
on  River  (tributary  through  Weweontic  River  to  Buzzards 
Etry,  a  stream  from  Haskell  Swamp.    Middleboro  and  New 

ater  County;  rises  on  the  south  slope  of  Oak  Hill,  in  the 
ra  southeastward  to  Dmothy  Pond,  thence  south  westward 

(tributary  through  Seekonk  River  to  Providence  River 
ett  Bay)  at  Millbury;  called  Broad  Meadow  Brook  above 
.  to  head  of  Broad  Meadow  Brook,  5  miles.  Worcester, 
ne  sheets. 

er  County;  at  south  base  of  Dorothy  Hill;  inlet,  Broad 
of  Dorothy  Brook);  outlet,  Dorothy  Brook  to  Blackstone 
gfa  Seekonk  River  to  Providence  River  and  thus  to  Narra- 
'I  and  Blackstone  sheets. 

lex  County;  rises  in  Long  Pond  3}  miles  northwest  of 
itward  1}  miles  into  Beaver  Brook  (tributary  to  the  Mer- 
t. 

ith  County;  formed  in  South  Purchase  Swamp  by  the 
Gutter  and  East  Rocky  Gutter  brooks.  West  Rocky  Gut- 
9  the  larger  area,  risea  about  4  miles  north  of  South  Middle- 

li  miles,  then  southeastward  and  eastward  through  the 
a  with  East  Meadow  Brook;  below  this  junction  Double 
hrough  a  pond  on  the  edge  of  the  swamp  into  Weweantic 
zzards  Bay);  length  to  head  of  West  Rocky  Meadow  Brook, 
eboro  sheet. 

in  County;  town  of  Shelbume;  rises  2^  miles  northeast  of 
I  southward  2  miles  to  the  village  of  Shelbume,  then  south- 
B  jimction  with  Deerfield  River  (tributary  to  the  Connecti- 
t. 

lire  County;  town  of  Chesterfield;  on  The  Branch,  as  tiie 
[tributary  through  Westfield  River  to  the  Connecticut)  is 
)ng  and  one-fourth  mile  wide.  Chesterfield  sheet, 
trmouth  County;  formed  by  two  small  streams  which 
over;  flows  southward  into  a  pond  on  Indian  Head  River 
arth  River  to  Massachusetts  Bay);  a  western  branch  of 
uns  the  eastern  part  of  the  town  of  Rockland.    Abington 

jounty;  rises  2}  miles  north  of  Windsor;  flows  northwest- 
e  Grove,  'vriiere  it  enters  Hoosic  River  (tributary  to  the 
beet. 

;k>unty;  town  of  Sheffield;  rises  between  Race  Mountain 
>W8  southeasterly  1  mile,  then  southerly  1  mile  into  Schenob 
B  Housatonic).    Sheffield  sheet. 

}ounty;  rises  just  south  of  the  VermontrMaseachusetta 
iu  Pond  Mountain  and  East  Mountain;  flows  southeast- 
ction  with  Connecticut  River  in  the  town  of  Gill.  Green- 
ets. 

County;  town  of  South  Hadley;  a  stream  somewhat  more 
ng  aouthwestward  into  Connecticut  River  at  Thermopylae. 

s  County;  town  of  Wellfleet;  a  tidal  channel  extending 
to  the  village  of  Wellfleet.    Wellfleet  sheet. 
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Duck  Hill  Rivbb,  or  Back  River. — Plymouth  County;  town  of  Duxbury; 
1^  milea  southwest  of  Duxbury  station;  flows  in  general  northeastward 
discharges  through  Duxbury  Marsh  into  Duxbury  Bay,  a  branch  of  Maasachu 
Bay;  length,  Including  major  windings  in  the  marsh,  about  5  miles.    Dux 
sheet. 

Duck  Pond. — Barnstable  County;  asmall  pond  in  the  marsh  one-half  mile  north 
of  Provincetown.    Provincetown  sheet. 

Duck  Pond. — Middlesex  County;  on  east  edge  of  Cow  Pond  Meadows,  whid 
drained  through  Cow  Pond  Brook  and  Massapoag  ponds  to  Salmon  Brook, 
thus  to  the  Merrimack.    Groton  sheet. 

Dudley  Brook. — ^Middlesex  County;  rises  on  the  north  slope  of  Nobecot  Hil 
miles  southwest  of  South  Sudbury,  at  altitude  260  feet  above  sea  level;  1 
generally  northward  1}  miles,  then  eastward  one-haU  mile  into  Hop  Brook  ( 
utary  through  Wash  Brook  to  Sudbury  River  and  thus  through  Concord  I 
to  the  Merrimack).    Framingham  sheet. 

Dudley  Pond. — Middlesex  County;  one-half  mile  north  of  Cochituate,  3  miles  m 
west  of  Natick  and  1  mile  east  of  Sudbury  River  (tributary  through  ConctNrd  f 
to  the  Merrimack);  altitude,  140  feet  above  sea  level;  part  of  the  storage  syi 
of  the  metropolitan  district  of  Boston  and  vicinity.    Framingham  sheet. 

Duo  Brook. — Franklin  County;  town  of  Stmderland;  rises  2  miles  south  of  M 
Toby;  flows  southwestward  to  its  junction  with  Connecticut  River;  lengl 
miles;  principal  tributary,  Mohawk  Brook.    Northampton  sheet. 

Dunbar  Brook. — Frsinklin  County;  rises  in  the  town  of  Stamford,  Vt.,  flows  sc 
eastward  (as  Mill  Brook)  across  the  extreme  northeastern  comer  of  Berk 
County,  and  enters  Deerfield  River  (tributary  to  the  Connecticut)  1  mile  at 
east  of  Monroe  Bridge;  called  Mill  Brook  throu^oiit  upper  course;  lengt 
head  of  Mill  Brook,  6  miles.    Greylock  and  Hawley  sheets. 

Dunn  Brook. — ^Worcester  County;  rises  1  mile  southeast  of  North  Brookfield;  I 
southward  to  Perry  Pond,  thence  southwestward  into  Quaboag  River  (tribt 
through  Chicopee  River  to  the  Connecticut)  just  below  the  outlet  of  Qua 
Pond;  principal  tributary,  Moore  Brook;  passes  through  the  Great  Swamp 
of  Brookfield.    Barre  and  Brookfield  sheets. 

Dunns  Pond. — Worcester  County;  town  of  Auburn;  1  mile  north  of  thevillai 
Auburn;  inlet  and  outlet,  Ramshom  Brook  (tributary  to  Kettle  Brook  and 
through  Blackstone  River  to  Seekonk  and  Providence  rivers  and  Narragai 
Bay).    Webster  sheet. 

Dyer  Pond. — Barnstable  County;  a  small  pond  about  a  mile  east  of  the  villaf 
Wellfleet.    Wellfleet  sheet. 

Eaolb  Pond. — Barnstable  County;  town  of  Barnstable;  a  small  pond  1  mile  nor 
Osterville  Harbor.    Barnstable  sheet. 

Eaolb  Pond. — Barnstable  County;  1  mile  west  of  North  Harwich.    Yarmouth  al 

Cast  Brancb. — Hampshire  County;  rises  near  the  village  of  Goshen;  flows  southi 
through  Dresser  Pond,  thence  southwesterly  to  its  junction  with  Westfield  S 
(tributary  to  the  Connecticut);  length,  10  miles;  principal  tributary,  I 
Branch;  called  The  Branch  between  Dresser  Pond  and  the  mouth  of  Dead  Bra 
Chesterfield  sheet. 

East  Brook. — Worcester  and  Hampden  counties;  rises  1  mile  northwest  of  CI 
berlain  Mountain;  flows  southwesterly  to  its  junction  with  Mill  Brook  (tribu 
through  Quinebaug  River  to  Shetucket  River  and  thus  through  Thames  Rivi 
Long  Island  Sound)  near  the  village  of  Brimfield;  length,  about  6  miles;  princ 
tributary.  Sessions  Brook;  passes  through  Great  Pond.    Brookfield  sheet. 

East  BROOKFrEU)  Rfver. — Worcester  County;  the  principal  stream  flowing 
Quaboag  Pond;  considered  the  continuation  of  Quaboag  Bivor.  See  alio  ( 
boag  River. 
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ounty,  Mass. ;  Renaselaer  County,  N .  Y. ;  rises  in  the  north- 
n  of  Lanesb  oro,  Mass. ;  flows  southwestward  5  miles  into 
en  northwestward  2  miles  to  its  junction  with  Kinderhook 
Hudson).    Berlin  sheet. 

)uth  County;  on  boundary  between  towns  of  Carver  and 
ikinco  River  to  Wfueham  River  and  thus  to  Buzzards 

unty;  southeastern  part  of  the  town  of  New  Marlboro,  at 
/olf  Swamp;  outlet,  a  stream  one-half  mile  long  flowing 
ting  River  (tributary  through  Blackberry  River  to  the 
!ld  sheet. 

bounty;  town  of  Greenwich;  1  mile  southwest  of  Green- 
ist  Branch  of  Swift  River  (tributary  through  Swift  River 
9  through  Chicopee  River  to  the  Connecticut).    Belcher- 


ounty;  Tuckemuck  Island;  northeast  shore,  idal.    Mus- 

— Dukee  County;  Marthas  Vineyard;  the  Itugcst  of  the 
south  shore  of  the  island;  separated  from  the  ocean  by  a 
■h;  the  pond  is  very  irregular  in  outline,  its  northern  and 
iracterized  by  branching  coves.  Marthas  Vineyard  sheet, 
unty;  town  of  Falmouth;  a  pondlike  arm  of  Waquoit  Bay 
bout  H  miles  from  a  point  near  Menauhant.    Falmouth 

-;  Marthas  Vineyard;  north  of  Edgartown;  a  tidal  pond  on 
own  Harbor.  Marthas  Vineyard  sheet, 
unty;  town  of  Plymouth;  rises  in  Little  South  Pond,  flows 
South  Pond,  then  circuitously  eastward,  northeastward, 
irestward  into  the  southeast  end  of  Plymouth  Harbor; 
ireat  Pond,  4}  miles.  Plymouth  sheet. 
County;  town  of  Plymouth;  one-half  mile  west  of  Great 
uth  sheet. 

County;  town  of  Lakeville;  outlet,  a  stream  about  2  miles 

into  Long  Pond  (tributary  through  Assawompsett  Pond 

id  thus  through  Taunton  River  to  Narragansett  Bay). 

be  municipal  supply  of  the  city  of  Taunton.    Middleboro 

able  County;  town  of  Harwich;  one-fourth  mile  south  of 

ti  sheet. 

unty.    See  Crystal  Pond. 

eater  County;  town  of  Athol;  rises  on  High  Knob  south  of 

8  southwestward  IJ  miles,  then  north  of  west  1  mile  into 

lilillers  River  and  thus  to  the  Connecticut).    Winchendon 

bounty;  town  of  Bourne;  half  a  mile  north  of  the  head  of 

,  with  which  it  is  connected  by  a  southwestward  flowing 

!et. 

mnty;  town  of  Plymouth;  west  of  King  Pond.    Plymouth 


I 


■}l, 


3ounty;  town  of  West  Biookfield;  rises  on  the  south  slope 

lutheastward  3  miles  into  Quaboag  River  (tributary  through 

(}onnecticttt);  principal  tributary,  Pierce  Brook.    Baire 
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Elm  Brook. — Middlesex  County;  rises  about  one-half  mile  west  of  Bedford,  at  altitt 
about  120  feet  above  sea  level;  flows  generally  eastward  2  miles  into  Shawahi 
River  (tributary  to  the  Merrimack)  about  a  mile  east  of  Bedford ;  manhy  tbioi 
much  of  its  course.    Framingham  sheet. 

Elmer  Brook. — Hampshire  County;  town  of  South  Hadley;  rises  west  of  The  No 
on  the  south  slope  of  the  Holyoke  Range;  flows  southwestward  2  miles,  westwi 
1  mile,  and  southward  1  mile  into  Bachelor  Brook  (tributary  to  the  Connectici 
a  number  of  small  tributaries  from  the  south  slope  of  the  Holyoke  Range.  Noi 
ampton  sheet. 

Emerson  Brook. — ^Worcester  County;  town  of  Douglas;  rises  2  miles  southeast 
East  Douglas;  flows  southeastward  2  miles,  northeastward  2  miles,  then  eastwi 
and  southeastward  again  2  miles  to  its  junction  with  Blackstone  River  (tributi 
to  Seekonk  River  and  thus  through  Providence  River  to  Nanagansett  Ba 
Blackstone  sheet. 

Essex  Branch. — See  Danvers  River. 

Essex  River. — ^Essex  County;  rises  in  Coys  Pond,  2)  miles  n<»thweet  of  ManchesI 
flows  generally  northeastward  for  about  7  nules  into  the  Atlantic  at  Cross  Islai 
passes  through  Round  Pond  and  Chebacco  Lake;  drains  Beck  Pond  throu^ 
small  tributary;  swampy  throughout  its  course;  terminates  in  a  tidewater  chani 
Salem  sheet. 

EzekiblPond. — Plymouth  County;  tfwn  of  Plymouth;  one-eighth  mile  east  of  Wl 
Island  Pond.    Plymouth  sheet. 

Factory  Brook. — Berkshire  and  Hampshire  counties;  rises  in  the  southern  pari 
the  town  of  Peru;  flows  east  of  south  8  miles  through  the  town  of  Middlefield 
its  junction  with  West  Branch  of  Westfield  River  (tributary  through  Westfi 
River  to  the  Connecticut)  near  Bancroft.    Becket  sheet. 

Factory  Pond. — Norfolk  County;  on  Charles  River  (tributary  to  Boston  Ba 
Blackstone  sheet. 

Fairbavbn  Pond. — Middlesex  County;  1}  miles  south  of  Concord  (inlet,  Sudbi 
River;  outlet,  Sudbury  River  to  Concord  Riverand  thus  to  the  Merrimack);  ab 
three-fourths  mile  long  and  one-fourth  mile  in  maximum  width.  Fiamingb 
sheet. 

Fall  Brook. — Bristol  County;  town  of  Freetown.    See  Namaaket  River. 

Fall  Brook. — Cheshire  County,  N.  H.,  Worcester  County,  Mass.;  rises  in  Whet 
Pond  in  the  town  of  Richmond,  N.  H. ;  flows  southeastward  3  miles  into  the  E 
Branch  of  Tully  River  (tributary  through  Tully  River  to  Millers  River  and  ti 
to  the  Connecticut).    Warwick  and  Winchendon  sheets. 

Fall  Brook. — Plymouth  County;  town  of  Middleboro;  rises  1}  miles  south  of  E 
Middleboro;  flows  eastward  1  mile,  then  southward  3  miles  into  Tispaquin  Poi 
from  which  it  passes  westward  into  Namasket  River  (tributary  through  Taun 
River  to  Narragansett  Bay);  called  Shorts' Brook  above  Tispaquin  Pond;  leuj 
to  head  of  Shorts  Brook,  about  8  miles;  principal  tributaries.  Woods,  Story,  i 
Shaving  brooks.    Middleboro  sheet. 

Fall  Brook. — ^Worcester  County;  rises  on  the  northeast  slope  of  Rocky  Hill;  fl( 
south  of  east  2  miles,  then  northeast  and  east  about  2  miles  to  its  junction  w 
North  Branch  of  Nashua  River  (tributary  through  Nashua  River  to  the  Me 
mack).    Fitchbuig,  Worcester,  and  Groton  sheets. 

Fall  Hill  Brook. — Franklin  County;  town  of  Orange;  a  stream  1^  miles  long,  flow 
southward  into  Millers  River  (tributary  to  the  Connecticut)  at  Orange.  Warw 
sheet. 

Falls  River. — ^Windham  County,  Vt.,  Franklin  County,  Mass.;  rises  on  the  c 
slope  of  East  Mountain,  in  the  eastern  part  of  the  town  of  Guilford,  Vt.;  fli 
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iemardston,  Mass.,  to  a  point  opposite  Turner  Falls,  where 
liver;  length,  13  miles;  principal  tributaries,  Shattuck  and 
leboro  and  Greenfield  sheets. 

ester  County;  heads  about  5  miles  north  of  Fitchburg,  at 
tve  sea  level;  flows  southeastward  into  Baker  Brook  (tribu- 
iranch  of  Nashua  River  to  Nashua  River  and  thus  to  the 
1  tributary,  Scott  Brook ;  length,  about  2^  miles.    Fitchburg 

ex  County;  rises  one-half  mile  east  of  South  Chelmsford,  at 
J  aea  level;  flows  northeastward  If  miles  into  River  Meadow 
igh  Concord  River  to  the  Merrimack).  Lowell  sheet, 
ist  Branch;  Hampden  County,  Mass.,  Hartford  County, 
southwestern  part  of  the  town  of  Granville,  Mass.,  by  the 
ibbard  brooks.  Hubbard  Brook,  considered  the  continua- 
ich  of  the  Farmington,  rises  on  the  south  slope  of  Bamea 
1  of  Tolland,  and  flows  southeasterly  about  6  miles;  below 
ook  the  East  Branch  of  the  Farmington  flows  southward  13 
d,  Conn.,  where  it  unites  with  the  Farmington  River  (trib- 
:ut).  In  addition  to  Hubbard  Brook  the  principal  tribu- 
cb  of  the  Farmington  in  Massachusetts  are  Pond  and  Valley 
d  Granby  sheets. 

asachusetts-Connecticut;  heads  in  the  town  of  Becket,  near 
Berkshire  Cotuty;  flows  southerly  and  southeasterly  along 
n  Berkshire  and  Hampden  cotutiee,  Mass.,  crosses  the 
itchfield  County,  Conn.,  and  passes  into  Hartford  County; 
he  southeasterly  course  is  continuous  to  Farmington,  where 
ptly  and  flows  northeastward  to  Tariflville.  From  Tariff- 
rse  is  again  southeasterly  to  Windsor,  where  the  stream 
t;  length  from  source  in  Becket  to  the  Connecticut,  about 
in,  584  square  miles.  Above  Colebrook,  where  the  stream 
t,  length  is  about  30  miles  and  the  fall  700  feet.  Total 
ichusetts,  103  square  miles,  of  which  92.7  square  miles  lies 
on  1  mile  below  New  Boston;  largest  tributary  in  Massa- 

The  basin  contains  numerous  small  lakes  and  ponds,  is 
id  a  number  of  small  power  sites  have  been  partly  devel- 
T  operation  of  Otis  reservoir.  Gaging  station  near  New 
!ai>e  of  basin  of  West  Branch,  Becket,  Sandisfield,  Win- 
ts.  Su  Water  Powers  of  the  United  States,  Tenth  Census, 
>.  181-185  of  this  report, 
ty;  Marthas  Vineyard;  south  of  Cottage  City;  separated  from 

beach.    Marthas  Vineyard  sheet. 

!k>unty;  a  pond  at  South  F'ramingbam;  altitude,  149  feet 
f  the  storage  system  of  the  metropolitan  district  of  Boston 
i  by  aqueduct  with  reservoirs  1  and  2  of  the  system.  Su 
iiTigham  sheet. 

ounty ;  1  mile  southeast  of  Sherbom;  outlet,  a  stream  three- 
ig  north  of  east  into  Cbarlee  River.  Franklin  sheet, 
ktunty ;  near  Billerica  Springs  station,  about  1)  miles  north 
'ring  Brook  (tributary  through  Shawsheen  River  to  the 
ibout  180  feet  above  sea  level;  very  small.  Lowell  sheet, 
ounty;  town  of  Plymouth;  one  of  a  group  of  small  ponds  in 
3  township  west  of  Agawam  River.    Plymouth  sheet. 
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Fbarinos  Pond.— PlymouUi  County;  town  of  Plymouth;  one  of  a  group  of  anutU  po 
in  the  southern  part  of  the  towncMp  west  of  Agawam  River.    Plymouth  shee 

f^DERAL  Pond. — Plymouth  County;  on  line  between  towns  of  Plymouth  and  Car 
outlet,  a  stream  about  a  mile  long,  flowing  southwestward  into  a  pond  on  Su 
son  Brook  (tributary  through  Weweantic  River  to  Buzzards  Bay);  a  laige  p 
of  very  irr^^ar  outline.    Plymouth  sheet. 

Fenton  Brook. — Berkshire  County;  southern  part  of  the  town  of  iE^remont;  rise 
Mount  Buahnell;  flows  northwestward  1)  miles,  thence  northeastward  one-' 
mile  into  Kamer  Brook  (the  head  of  Hubbard  Brook,  which  is  tributary  thro 
Schenob  Brook  to  the  Housatonic).    Sheffield  sheet. 

Fever  Brook,  West  Branch.— Worcester  County;  rises  in  the  weetem  part  of 
town  of  Petersham;  flows  southwestward  about  4  miles  to  the  west  base  of  Ra< 
snake  Hill,  where  it  joins  East  Branch  to  form  Fever  Brook  (tributary  thro 
Middle  Branch  or  head  of  Swift  River  to  Ware  River  and  thus  through  Chicc 
River  to  the  Connecticut).    Belchertown  sheet. 

Fever  Brook. — Worcester  County;  towns  of  Petersham  and  Dana;  formed  by 
branches.  The  East  Branch,  considered  the  head  of  the  brook,  flows  from 
reservoir  in  the  northern  part  of  the  town  of  Petersham,  southwestward  to 
south  base  of  Rattlesnake  Hill  where  it  turns  abruptly  and  flows  northwests 
1  mile  to  its  junction  with  the  West  Branch.  Below  this  junction  Fever  Bi 
flows  southwestward  somewhat  more  than  a  mile  into  the  Middle  Branch  or  h 
of  Swift  River  (tributary  through  Ware  River  to  Chicopee  River  and  thus  to 
Connecticut)  south  of  North  Dana.    Winchendon,  Barre,  and  Belchertown  she 

FtBLD  Brook. — Hampden  County;  town  of  Chicopee;  rises  2  miles  north  of  Inc 
Orchard;  flows  southwestward  4}  miles  into  Chicopee  River  (tributary  to 
Connecticut)  a  mile  east  of  Chicopee  Falls.    Springfield  sheet. 

Fife  Brook. — Berkshire  County;  rises  in  the  extreme  southwestern  part  of  the  U 
of  Monroe,  in  Franklin  County;  flows  southeastward  2)  miles  into  Deerfield  Ri 
(tributary  to  the  Connecticut).    Hawley  and  Greylock  sheets. 

First  B  rook. — Franklin  County ;  town  of  Buckland ;  a  stream  about  a  mile  long  flov 
northward  into  Deerfield  River  (tributary  to  the  Connecticut).    Hawley  ah 

First  Brook. — ^Franklin  County;  town  of  Whately ;  a  stream  about  a  mile  long  flovi 
eastward  into  Connecticiit  River.    Northampton  sheet. 

First  Brook. — Plymouth  County;  town  of  Kingston:  a  stream  about  one-half  i 
long  flowing  northwestward  into  Jones  River  (tributary  through  Kingston  Ba; 
Massachusetts  Bay),  one-fourth  mile  below  mouth  of  Second  Brook.  Plymo 
sheet. 

First  Herbino  Brook. — Plymouth  County;  rises  one-half  mile  northeast  of  Bl 
Pond  Hill;  flows  eastward  and  southeastward  into  North  River  in  the  tidal  nu 
above  its  mouth;  length,  about  5  miles.    Abington  and  Duxbury  sheets. 

FiflH  Brook. — Essex  County;  rises  about  a  mile  east  of  Andover,  at  altitude  240 
above  sea  level;  takes  a  general  course  southeastward  for  10  miles  into  Ipem 
River;  head  of  stream  is  called  Mosquito  Brook  on  the  map;  marshy  througt 
much  of  its  course.    Lawrence  and  Salem  sheets. 

Fish  Brook. — ^Essex  County;  rises  in  Haggetts  Pond,  3  miles  southwest  of  So 
Lawrence,  at  altitude  120  feet  above  sea  level;  flows  northwestward  about  3  n 
into  Merrimack  River.    Lawrence  sheet. 

FiBHiNO  River. — Rockingham  County,  N.  H.,  Essex  County,  Mass.;  rises  in 
town  of  Plaistow  in  Rockingham  County,  N.  H.,  at  altitude  about  160  feet  ab 
sea  level;  flows  southwestward  3  miles  into  Little  River  (tributary  to  the  M< 
mack).    Haverhill  sheet. 

Fish  Pond.— Plymouth  County;  town  of  Plymouth;  2  miles  southeast  of  the  cit; 
Plymouth;  outlet,  a  stream  one-half  mile  long  flowing  southeastward  into  ] 
Pond  on  Eel  River  (tributary  to  Plyinouth  Harbor).    Plymouth  sheet. 
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County;  2  miles  west  of  Clinton;  one  inflowing  stream;  out- 

)ng,  flowing  southeast  and  north  of  east  into  Coachlace  Fond 

tributary  to  Nashua  River  and  thus  to  the  Merrimack. 

:en  County;  about  a  mile  south  of  Chicopee  River  at  Indian 
!  sheet. 

nth  County;  town  of  Plymouth;  one  of  a  group  of  small 
1  part  of  the  township  west  of  Agawam  River.    Plymouth 

ster  County;  risee  1}  miles  north  of  Oakham;  flows  south- 
nce  somewhat  west  of  south  to  its  junction  with  East  Brook- 
through  Quaboag  River  to  Chicopee  River  and  thus  to  the 
Srookfield;  passes  through  Brooks  Pond  and  Furnace  Pond; 
cipal  tributaries,  Maynard  and  Horse  Pond  brooks.    Barre 

County;  rises  1  mile  northeast  of  Wachusett  Pond,  at  alti- 

above  sea  level;  flows  northeastward  about  1)  miles  into  a 

un  connecting  Grass  Pond  with  Whitman  River  (tributary 

1  of  Nashua  River  to  Nashua  River  and  thus  to  the  Merri- 

eet. 

Middlesex  County;  a  stream  1  mile  long  flowing  southward 

near  Pawtucketville.  '  Lowell  sheet. 

County,  N.  Y.,  Berkshire  County,  Mass.;  head  of  Williams 

3  Housatonic).    /See  WUliama  River. 

and  Hampshire  counties;  rises  in  the  southwestern  part  of 

in  Worcester  County;  flows  southward  5  miles  into  Ware 

igh  Chicopee  River  to  the  Connecticut)  in  the  town  of 

jid  Palmer  sheets. 

County;  town  of  Mashpee;  1  mile  west  of  Succoneeset; 

faeet. 

^unty;  2}  miles  southwest  of  the  village  of  Orleans.    Well- 

ounty;  1}  miles  southeast  of  Townsend  Harbor;  two  small 
n  1  mile  long  flowing  southwestwaid  into  Squannacook 
;h  Nashua  River  to  the  Merrimack).    Groton  sheet, 
bounty;  town  of  Bourne;  a  mile  southeast  of  North  Pocas- 
th  sheet. 
County;  town  of  Dennis;  2  miles  south  of  Scaigo  Lake. 

Ik)unty;  town  of  Harwich;  one-half  mile  northwest  of  Har- 

stream  flowing  southwestward  into  a  branch  of  Herring 

intucket  Sound)  in  the  marsh  northeast  of  West  Harwich. 

3ounty;  town  of  Yarmouth;  a  small  pond  1^  miles  north  of 
lected  with  Lilly  Pond  by  a  marsh.    Yarmouth  sheet. 
County;  town  of  Yarmouth;  1  mile  north  of  West  Yar- 
set. 

k>unty;  town  of  Wareham;  a  small  pond  lying  between 
actacle  Pond  just  north  of  Agawam.    Plymouth  sheet. 
County;  west  of  North  Grafton;  an  expansion  of  Quinsiga- 
to  Blackstone  River  and  thus  through  Seekonk  and  Provi- 
insett  Bay);  just  below  the  outlet  of  Lake  Qtiinsigamond. 
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Floba  Glbn  Brook. — Berkahiie  County;  town  of  Williamstown;  a  stream  1}  m 
long,  flowing  eastward  into  Hemlock  Brook  (tributary  through  Hoosic  Kivei 
the  Hudson);  a  mile  southwest  of  the  city  of  Williamstown.    Grey  lock  sheet. 

Flushino  Pond. — ^Middlesex  County;  2  miles  west  of  West  Chelmsford  at  southi 
base  of  Flushing  Hill;  outlet,  a  stream  one-half  mile  long  flowing  southeastw 
into  Nabnasset  Pond  (tributary  through  Gilsons  Brook  to  Stony  Brook  and  tl 
to  the  Merrimack).    Lowell  sheet. 

FouiNB  Pond. — Barnstable  County;  2  miles  northwest  of  South  Dennis;  on  I 
River  (tributary  to  Nantucket  Sound).    Yarmouth  sheet. 

FoLSOU  Pond. — Middlesex  County;  1}  miles  northeast  of  Wayland;  outlet,  a  stn 
2  miles  long  flowing  generally  southwestwaid  into  Ha}rward  Brook  (tributary 
Sudbury  River  and  thus  through  Concord  River  to  the  Merrimack);  swan 
throughout  lower  part  of  its  course;  altitude,  about  140  feet  above  sea  level;  v 
small.    Framingham  sheet. 

FoKD  Glen  Brook. — ^Berkshire  County;  town  of  Williamstown;  rises  a  mile  soi 
west  of  Northwest  Hill;  flows  southeastward  a  mile,  northeastward  one-half  e 
into  Hemlock  Brook  (tributary  liirough  Hoosic  River  to  the  Hudson)  just  ab 
its  mouth.    Greylock  sheet. 

FoBBST  Pond. — Essex  Coimty;  just  west  of  Middleton;  inlets,  two  marshy  strei 
entering  from  the  west;  outlet,  a  stream  flowing  eastward  into  Ipswich  Ri' 
altitude  about  100  feet  above  sea  level;  length,  about  three-fourths  mile;  mu 
mum  width,  about  one-fourth  mile.    Lawrence  sheet. 

Forest  Pond.— Hampden  County;  town  of  Palmer;  east  of  Ware  River  (tribul 
through  Chicopee  River  to  the  Connecticut)  with  which  it  is  connected; 
inflowing  streams,  one  of  which  drains  Calkins  Pond;  connected  with  Pa 
quattic  Pond.    Palmer  sheet. 

FoBEST  River. — Essex  County;  a  tidewater  channel  2  miles  west  of  Marbleh< 
Salem  sheet. 

FoBOB  Pond. — Bristol  County;  town  of  Raynham;  an  expansion  of  Pine  Sws 
Brook  (tributary  through  Taunton  River  to  Nanagansett  Bay);  southwest  of 
village  of  Raynham.    Taunton  sheet. 

FoBOB  Pond. — Hampshire  County;  town  of  Grahby;  several  small  inflowing  strea 
outlet.  Bachelor  Brook  (tributary  to  the  Connecticut)  which  flows  through 
pond.    Belchertown  sheet. 

FoBoB  Pond. — ^Middlesex  County;  south  of  Foige  Village;  inlets,  Beaver  Brook  i 
Bennett  Brook;  outlet.  Stony  Brook  to  Merrimack  River;  altitude  about 
feet  above  sea  level;  length,  1  mile;  maTJmnm  width,  one-half  mile.    Loi 
sheet. 

FoBOBs  Pond;  Bristol  County;  an  expansion  of  Assonet  River  (tributary  thro 
Taimton  River  to  Narragansett  Bay);  1}  miles  northeast  of  Asaonet  villi 
Taunton  sheet. 

Fobked  Pond. — ^Nantucket  County;  Nantucket  Island;  south  shore;  separated  £ 
the  ocean  by  a  narrow  beach.    Nantucket  sheet. 

Fort  Meadow  Brook. — ^Middlesex  Coimty;  rises  about  1}  miles  northwest  of  M 
boro,  at  altitude  280  feet  above  sea  level;  flows  northeastward  5}  miles  into  Aass 
River  (tributary  through  Concord  River  to  the  Merrimack)  about  2  miles  eae 
Hudson;  passes  through  Fort  Meadow  Reservoir.    Marlboro  sheet. 

Fort  Meadow  Resekvoib. — Middlesex  Coimty;  about  IJ  miles  southeast  of  Hud 
and  1  mile  north  of  Marlboro;  altitude  250  feet  above  sea  level;  inlet.  Fort  Meat 
Brook  and  several  other  small  streams;  outlet.  Fort  Meadow  Brook  (tribul 
through  Assabet  River  to  Concord  River  and  thus  to  the  Merrimack);  lei 
about  li  miles;  maximum  width,  one-half  mile.    Marlboro  sheet 
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iddleeex  County;  rises  in  a  swamp  about  2  miles  southwest  of 
it  altitude  260  feet  above  sea  level;  flows  northeastward  one- 
ad,  then  takes  an  irregular  course  southward  6}  miles  to  South 
Acton  it  flows  generally  eastward  4  miles  to  Aasabet  River 
k>ncord  River  to  the  Merrimack);  passes  through  Fort  Pond, 
outh  of  Long  Pond,  and  through  an  unnamed  pond  one-fourth 
i;  marshy  through  most  of  its  course;  principal  tributaries, 
Meadow,  and  Nashoba  brookB.    Groton  and  Framxngham 


l\ 


County;  2)  miles  south  of  Littleton  Common;  altitude  240 
:  inlet,  a  stream  1)  miles  long  flowing  southward  from  Long 
Pond  Brook  (tributary  through  Assabet  River  to  Concord 
e  Merrimack).    Lowell  and  Framingham  sheets. 

County;  1  mile  southeast  of  Lunenbuig  station;  no  outlet 
phy  indicates  natural  outlet  northward  through  Turner  Pond- 
118  through  Nashua  River  to  the  Merrimack.  Groton  sheet. 
re  County;  formed  east  of  Amherst  by  the  union  of  Adams  and 
Imethyst  Brook,  which  drains  the  larger  area  and  is  therefore 
luation  of  the  main  stream,  rises  in  the  southern  part  of  the 
in  Franklin  County;  flows  southwestward  3  miles,  then  west 
dllage ,  where  it  receives  Adams  Brook .  From  this  point  Fort 
gularly  southwestward  into  Connecticut  River  about  a  mile 
mi;  length  to  head  of  Amethyst  Brook,  15  miles.  The  river 
I  tributaries  draining  the  north  slope  of  Holyoke  Range, 
rthampton  sheets. 

ter  County;  town  of  Gardner;  rises  about  a  mile  northeast  of 
:  flows  southwestward  into  Otter  River  (tributary  through 
>>nnecticut);  passes  through  a  number  of  small  ponds;  prin^ 
r  and  Baker  brooks.  Fitchbuig  and  Winchendon  sheets, 
bounty;  about  2}  miles  south  of  Andover,  at  altitude  80  feet 
it,  a  stream  about  1}  miles  long  from  the  north;  outlet,  a 
iwestward  about  1  mile  into  a  pond  on  Shawsheen  River 
rrimack)  on  the  south  slope  of  Pole  Hill;  southeast  end  of 
jy.    Lawrence  sheet. 

klin  County;  town  of  Coleraine;  rises  on  Christian  Hill; 
;)  miles  into  East  Branch  of  North  River  (tributary  through 
ield  River  and  thus  to  the  Connecticut)  at  Foundry  village. 

ol  County;  town  of  Attleboro;  rises  2  miles  southwest  of  the 
ws  northwestward  1  mile,  southwestward  and  westward  2 
River  (tributary  to  Tenmile  River  and  thus  through  Seekonk 
River  which  discharges  into  Narragansett  Bay)  near  South 
ce  sheet. 

klin  County;  rises  on  the  west  slope  of  Crag  Mountain;  flows 
'eetward  about  1  mile,  then  southward  and  southwestward 
icut  River  at  Northfield  Farms.  Warwick  sheet. 
County;  in  a  swamp  about  3  miles  south  of  Georgetown; 
acting  it  with  Spofiords  Pond;  outlet,  Pye  Brook  (tributary 
to  Ipswich  River);  length,  about  one-half  mile;  muTitnnin 
thmile;  altitude,  about  120  feet  above  sea  level.    Lawrence 
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Fox  Brook. — ^Worcester  County;  town  of  Blackstone;  rises  1)  miles  northwe 
Waterbug  Hill;  flows  southeastward  3  miles,  then  somewhat  east  of  south  2  i 
to  its  junction  with  Blackstone  River  (tributary  to  Seekonk  River  and 
through  Providence  River  to  Narragansett  Bay)  near  the  city  of  Blacksi 
Blaclmtone  sheet. 

Fox  Creek. — Essex  County;  a  tidal  creek  east  of  Tilton  Hill;  joins  Ipswich  I 
at  its  junction  with  Treadwells  Island  Creek;  connected  by  a  canal  with  C 
Neck  River,  another  tidewater  channel.    Salem  sheet. 

Freeland  Brook. — Hampden  County;  rises  1  mile  north  of  Blandford;  flows  sc 
eastward  2}  miles,  then  northeastward  2  miles  to  Russell,  where  it  joins  £ 
Brook  (tributary  through  Westfield  River  to  the  Connecticut).    Granville  si 

Freemans  Brook. — Worcester  County;  town  of  Webster;  rises  near  the  city  of '' 
ster;  flows  southward  into  the  northern  part  of  the  town  ofThompeon,  Wind 
County,  Conn.,  then  turns  to  the  west  and  joins  the  French  River  (tribi 
through  Quinebaug  River  to  Shetucket  River  and  thus  through  Thames  Riv 
Long  Island  Sound)  at  Wilsonville;  about  3}  miles  long.    Webster  sheet. 

Freemans  Pond. — Barnstable  County;  town  of  Brewster;  in  the  marsh  north  of  ' 
Brewster;  connected  with  Cape  Cod  Bay  by  a  short  stream.    Wellfleet  sheet. 

French  Brook. — ^Worcester  County;  rises  about  1  mile  east  of  Boylston  Centc 
altitude  about  620  feet  above  sea  level;  flows  in  general  northwestward 
discharges  into  Wachusett  Reservoir  on  Nashua  River  (tributary  to  Merrii 
River);  length,  originallyabout  4  miles;  partially  flooded  by  Wachusett  Reeer 
Marlboro  sheet  and  maps  of  Metropolitan  Water  District. 

French  River. — ^Worcester  County,  Mass.,  Windham  County, -Conn.;  rises  abc 
miles  north  of  the  village  of  Leicester;  flows  southward  through  Saigent  Poi 
GreenviUe  Reservoir,  thence  southeastward  through  Rochdale  Pond  and  a  nui 
of  ponds  above  North  Oxford,  then  southward  to  its  junction  with  Quine 
River  (tributary  through  Shetucket  River  to  Thames  River  and  thus  to  ] 
Island  Sound)  at  Mechanicsville,  in  the  town  of  Thompson,  Windham  Coi 
Conn.;  length  about  26  miles;  caUed  Town  Meadow  Brook  above  Green 
Reservoir.  The  basin  contains  many  ponds,  the  largest  being  Lake  Chaufa 
gungamaug.    Webster  and  Putnam  sheets. 

French  Streah. — Plymouth  County;  rises  about  1  mile  north  of  North  Abin) 
flows  southeastward  2  miles  into  a  pond  south  of  Rockland;  conaideied  the  '. 
of  North  River.    See  North  River.    Abington  sheet. 

Fresh  Brook. — Barnstable  County;  rises  1}  miles  southeast  of  South  Wellfleet;  i 
westward  into  Cape  Cod  Bay;  in  salt  marsh  except  at  head.    Wellfleet  sheet, 

Fresh  Pond. — Barnstable  County;  south  of  South  Dennis.    Yarmouth  sheet. 

Fresh  Pond. — Barnstable  County;  town  of  Falmouth;  south  of  the  village  of 
mouth.    Falmouth  sheet. 

Fresh  Pond. — ^Middlesex  County;  west  of  Cambridge;  connected  by  an  artij 
channel  with  Alewife  Brook  (tributary  to  Mystic  River);  formerly  part  oi 
reservoir  system  of  Boston  and  vicinity;  length,  about  one-half  mile,  n 
mum  width  about  one-half  mile.    Boston  sheet. 

Fresh  Pond. — Plymouth  County;  town  of  Plymouth;  one-eighth  mile  east  ol 
south  end  of  Beaver  Dam  Pond  and  one-half  mile  west  of  the  beach.  Plym 
sheet. 

Fresh  Rivxb. — Plymouth  County;  rises  near  Fort  Hill  in  the  town  of  Hingj 
flows  southwestward  1  mile,  Uien  westward  one-half  mile  into  Weymouth  1 
River.    Abington  sheet. 

Fboo  Foot  Brook. — ^Plymouth  County;  a  stream  about  2  miles  long,  rising  ii 
southwestern  part  of  the  town  of  Plymouth  and  flowing  southwestward 
Tihonet  Pond  on  Wankinco  River  (tributary  through  Waieham  River  to  '. 
zarda  Bay).    Plymouth  sheet. 
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i^x  County;  rises  4  miles  northwest  of  Beverly  and  flows 
1 3  miles  to  a  point  just  east  of  Danvers,  where  it  forms  a  tide- 
id  Porter  Biyer  (tributary  to  Essex  Branch  and  thus  to  the 
ter  River.    Salem  sheet. 

jhire  and  Hampshire  Counties;  rises  in  the  town  of  Peru  1) 
Hill;  flows  southeastward  5  miles  into  the  Middle  Branch  of 
butary  through  Westfield  River  to  the  Connecticut).    Socket 

«t8. 

din  County;  town  of  Hawley;  a  stream  about  2  miles  long, 

nto  Chickley  River  (tributary  through  Deerfield  River  to  the 

alf  mile  above  the  mouth  of  King  Brook.    Hawley  sheet. 

uouth  County;  town  of  Kingston;  rises  half  a  mile  southeast 

in  general  east  of  norOi  2  milee  into  Jones  River  (tributary 

iy  to  Massachusetts  Bay);  passes  through  several  small  ponds. 

mouth  sheets. 

louth  County;  town  of  Middleboro;  an  expansion  of  Fall 

ook.    Middleboro  sheet. 

}uth  County;  town  of  Pembroke;  inlet  from  No  Bottom  Pond 

lall  pond  about  three-fourths  mile  east  of  its  southern  end. 

>arated  from  Oldham  Pond  and  Great  Sandy  Bottom  Pond 

one-eighth  mile  wide.    Abington  sheet. 

ester  County;  at  East  Brookfield;  inlet,  Fivemile  Biver; 

iver  to  East  Brookfield  River  (tributary  through  Quaboag 

River  and  thus  to  the  Connecticut);  the  pond  is  nearly  1) 

than  half  a  mile  wide  at  its  northern  end.    Brookfield  sheet. 

tucket  County;  Nantucket  Island;  one  of  a  series  of  tidal 

I  end  of  the  island.    Muskeget  sheet. 

n  C«unty;  the  head  of  Orcutt  Brook.    Ste  Orcutt  Brook. 

orceeter  County;  town  of  Barre;  lises  1  mile  west  of  the 

rs  southeastward  2  miles  into  Prince  River  (tributary  through 

ipee  River  and  thus  to  the  Connecticut).    Barre  sheet. 

>uth  County;  town  of  Plymouth;  west  of  north  end  of  Long 

leet. 

:  County;  just  west  of  Salisbury  and  north  of  Ameebury; 

outlet,  Powow  River  to  Merrimack  River;  length,  1}  miles; 
out  one-fourth  mile;  south  end  of  lake  lies  between  Whittier 
titude,  100  feet  above  sea  level.    Newburyport  sheet, 
ihire  County;  town  of  Monterey;  south  and  west  of  Hunger 
ionkapot  River  to  Housatonic  River.    The  lake  is  nearly  2 
t  one-half  mile  in  maximum  width.    Sandisfield  shoet. 
er  County;  rises  about  1  mile  north  of  Summit  Station,  on  the 
ister  Railroad,  at  altitude  670  feet  above  sea  level;  flows  some- 
bout  3  miles  into  Wachusett  resarvoir.    Worcester  sheet  and 
1  water  district. 
r  County;  2  miles  southwest  of  Hudson,  at  altitude  about  340 

outlet,  a  small  stream  about  1  mile  long  flowing  into  Assabet 
ough  Concord  River  t3  the  Merrimack);  length,  about  three- 
lum  width,  about  one-fourth  mile.    Marlboro  sheet, 
et  County;  Nantucket  Island;  2}  miles  northwest  of  Sias- 
iitline.    Nantucket  sheet. 

leaex  County;  a  stream  about  1^  miles  long  flowing  eoiith- 
Brook  (tributary  to  Merrimack  River)  near  West  Chelmsford; 
a  stream  from  Nabnasset  Pond.    Lowell  sheet. 
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Gleasons  Pond.— Middlesex  County;  juat  east  of  liearned  Pond  aad  north  of  Sc 

Fiamingham;  one-half  mile  southeast  of  Sudbury  Biver  (tributary  through  < 

cord  Biver  to  the  Merrimack);  altitude,  about  160  feet  above  sea  level.    Ft 

ington  sheet. 
Gun  Bbook,  East  Branch. — Franklin  County;  rises  one-half  mile  southeas 

Frizzell  Hill,  in  the  town  of  Leyden;  flows  southwestward  2  milee  into  Glen  Bi 
'   (tributary  through  Green  Biver  to  Deerfield  Biver  and  thus  to  the  Connectic 

Greenfield  sheet. 
Gun  Brook.— Franklin  County;  rises  near  the  village  of  Leyden;  flows  iir^ul 

southward  6  miles  to  its  junction  with  Green  Biver  (tributary  through  Deerl 

Biver  to  the  Connecticut).    Greenfield  sheet. 
Glen  Lewis  Pond.    See  Walden  Pond. 
Glenuebe  Lake. — Essex  County;  just  north  of  the  town  of  Lynn;  inlets,  two  bi 

streams,  unnamed  on  the  map,  coming  in  from  the  north;  outlet,  Staceys  Br 

which  discharges  into  Nahant  Bay;  altitude,  60  feet  above  sea  level;  very  bd 

Boston  Harbor  sheet. 
Glen  Pond.— ^Plymouth  County;  town  of  Wareham;  one>half  mile  southwee 

White  Island  Pond;  inlet,  Agawam  Biver;  outlet,  Agawam  Biver  to  Warel 

Biver  and  thus  to  Buzzards  Bay.    Plymouth  sheet. 
Globs  Brook. — ^Wcnrcester  County;  rises  on  the  southwest  slope  of  Wheelock  1 

flows  in  general  west  of  south  into  Quinebaug  Biver  (tributary  through  Shetu< 

Biver  to  Thames  Biver  and  thus  to  Long  Island  Sound)  at  the  city  of  Southbri 

length,  about  7  miles. '  Brookfield  sheet. 
GoDDARD  Brook. — Franklin  County;  town  of  Montague;  rises  2  miles  northeast  oi 

village  of  Montague;  flows  northwestward  one-half  mile,  then  southweetwa 

milee  into  Saw  Mill  Biver  (tributary  to  the  Connecticut).    Greenfield  sheet. 
GoDDARD  Pond. — ^Worcester  County;  town  of  Grafton;  inlet  and  outlet,  Qninwigair 

Biver  (tributary  to  Blackstone  Biver  and  thus  through  Seekonk  and  Provide 

rivers  to  Narraganaett  Bay).    Blackstone  sheet. 
GoLDRN  Cove  Brook. — ^Middlesex  County;  rises  one-half  mile  northeast  of  Chelnu 

Center,  at  altitude  120  feet  above  sea  level;  flows  eastward  three-fourths  : 

into  Biver  Meadow  Brook  (tributary  through  Concord  Biver  to  the  Merrima 

marshy.    Lowell  sheet. 
GoLDTHWAiT  Brook. — Essex  County;  rises  in  Cedar  Fond,  3  milee  west  of  Peabod; 

altitude  80  feet  above  sea  level;  flows  generally  eastward  3  milee  to  its  junc 

with  Proctor  Brook  to  form  North  Biver  (which  joins  the  Atlantic  Ocea 

Beverly  Harbor);  principal  tributary,  Tapley  Brook.    Salem  sheet. 
GooDELL  Hollow  Brook. — Berkshire  County;  rises  on  the  southwest  slope  of  M< 

Grey  lock;  flows  northwestward  about  2  miles  into  Green  Biver  (tributary  thn 

Hoosic  Biver  to  the  Hudson)  2  miles  southeast  of  South  Williamstown.    Grey 

sheet. 
Goodrich  Hollow  Brook. — ^Berkshire  County,  Mass.,  Benaselaer  County,  N. 

rises  in  Berry  Pond,  in  the  southeastern  part  of  the  town  of  Hancock;  flows  v 

ward  into  Wyomanock  Creek  (tributary  through  Kinderhook  Creek  to  the  Hudc 

length  in  Massachusetts,  about  2  miles.    Berlin  sheet. 
Goodrich  Pond. — Berkshire  County;  east  of  Plttsfield;  several  inflowing  strea 

outlet,  a  stream  one-half  mile  long  flowing  northeastward  into  Housatonic  Bi 

Becket  sheet. 
Goose  Branch. — ^Bristol  County;  town  of  Norton;  a  stream  about  2^  mUes 

flowing  northeastward  into  Wading  Biver  (tributary  through  Threemile  Bivi 

Taunton  Biver  and  thus  to  Narraganaett  Bay)  near  BarrowBville.    Taunton  si 
Goose  Pond. — ^Barnstable  County;  1  mile  northeast  of  South  Chatham.    Yarm< 

Aeet. 
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e  County;  3  miles  southeast  of  the  city  of  Lee;  inlet  from 
outlet,  Goose  Pond  Brook  to  Ckxldings  Brook  (tributary  to 
Backet  sheet. 

ierkshire  County;  rises  1)  miles  northwest  of  West  Becket; 
through  Uppo'  Goose  Pond  to  Goose  Fond,  southwestward 

,  then  northwestward  to  East  Lee,  where  it  joins  Coddingp 

he  Housatonic) ;  length  below  Goose  Pond,  2}  miles.    Becket 

3erkahire  County;  4^  miles  southeast  of  the  village  of  Lee; 
i,  which  dischargee  through  Goose  Pond  Brook  to  Coddings 
)uaatomc  Biver;  a  mile  long  and  very  narrow.  Becket  sheet. 
County;  town  of  Dudley;  outlet  to  South  Charlton  Reservoir 
liver  (tributary  through  French  River  to  Quinebaug  Rivw 
3tucket  and  Thames  rivers  to  Long  Island  Sound).    Webster 

cket  County;  Cuttyhunk  Island;  separated  from  Buzsards 
:.    Gay  Head  sheet. 

rcesta  County;  rises  about  2  miles  southeast  of  Princeton 
20  feet  above  sea  level;  flows  southward  about  2  nulee  into 
try  to  Quini^xixet  River  and  thus  to  Wachusett  reservoir). 

n  County;  town  of  Warwick;  the  head  of  Moss  Brook  (tribu- 
River  to  the  Connecticut).  Warwick  sheet, 
shire  and  Franklin  counties;  a  stream  about  1}  miles  long, 
slope  of  the  Hoosac  Range  in  the  northeastern  part  of  Berk- 
iwing  eastward  into  Mill  Brook  (the  head  of  Dunbar  Brook, 
serfield  River  to  the  Connecticut)  at  the  village  of  Monroe. 

3x  County;  rises  about  1  mile  west  of  Blanchard  Hill,  in  the 
DWB  southeastward  1  mile,  then  eastward  about  1}  miles  into 
iary  to  the  Merrimack).    Groton  sheet,  on  which  it  is  called 

Lowell  sheet. 

e  County;  three-fourths  mile  north  of  Harwich  Port;  at  the 
rhich  is  drained  from  the  east  end  by  a  small  stream  flowing 
icket  Sound.    Yarmouth  sheet. 

County ;  a  large  pond  of  very  irregular  outline  which  receives 
:husett  and  Meeting  House  ponds  and  discharges  by  a  stream 
1  to  Whitman  River  (tributary  through  North  Branch  of 
hua  River  and  thus  to  the  Merrimack);  altitude,  about  870 

Fitchburg  sheet 
le  County;  town  of  Dennis;  2  miles  southeast  of  Scargo  Hill. 

!x  County;  a  small  pond  about  2  miles  northeast  of  West 
t  of  Fort  Pond  Brook  (tributary  through  Assabet  River  and 
Riva  to  the  Merrimack);  altitude  240  feet  above  sea  level, 
am  sheets. 

h  County;  town  of  Plymouth;  a  small  pond  1  mile  south  of 
loulh  sheet. 

ti  County;  town  of  Plymouth;  one  of  a  group  of  small  ponds 
f  the  township  west  of  Agawam  River.    Plymouth  sheet, 
sunty;  2  miles  northwest  of  Manchester;  a  short  distance 
.ke  (tributary  to  Essex  River);  altitude,  60  feet  above  seft 
sheet. 
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Grkat  Brook. — ^Franklin  County;  town  of  Shelburne;  rises  on  the  left  slope 

Greenfield  Mountain;  flows  southward  2  miles  into  Hawkes  Brook  (tribut 

through  Dragon  Brook  to  Deerfield  River  and  thus  to  the  Connecticut).    Gre 

field  dieet. 
Great  Brook. — Hampden  County;  rises  in  Congamuck  ponds;  flows  west  of  nc 

about  2  miles,  then  irregularly  northeastward  to  Weetfield,  where  it  enters  W 

field  River  (tributary  to  the  Connecticut);  length,  i  milee.    Granville  ) 

Springfield  sheets. 
Grkat  Brook. — Worcester  County;  risee  1)  miles  northeast  of  Summit  Station;  fl< 

in  general  southeastward  into  Lake  Quinsigamond  (outlet,  Quinsigamond  Ri 

to  Blackstone  River  and  thus  through  Seekonk  and  Providence  rivers  to  Na 

ganaett  Bay);  length,  about  4  milee.    Worcester  sheet. 
Great  Brook.— Worcester  County;  town  of  Brookfield ;  rises  1)  miles  west  of  Whi 

ock  Hill;  flows  northward  2  milee,  then  westward  one-half  mile  into  Quab 

Pond  on  Quaboag  River  (tributary  through  Chicopee  River  to  the  Connectaci 

Brookfield  sheet. 
Great  Drain. — Franklin  County;  town  of  Sunderland;  rises  near  the  village 

Sunderland;  flows  southwesterly  into  Connecticut  River;  2  miles  long.    Noi 

ampton  sheet. 
Great  Herrino  Pond. — Plymouth  and  Barnstable  counties;  inlet  from  Little  I 

ring  Pond;  outlet.  Monument  River  to  Buzzards  Bay;  the  pond  is  about  2  m 

long  and  less  than  one-half  mile  wide,  and  all  except  its  southeastern  end  ii 

Plymouth  County.    Plymouth  sheet. 
Great  Miozbs  Pond. — ^Nantucket  County;  Nantucket  Island;  one  of  the  numer 

elongated  ponds  on  the  south  shore  of  the  island;  separated  from  the  ocean 

a  barrier  beach.    Nantucket  sheet. 
Great  Fond. — Barnstable  County;  a  small  pond  in  the  marsh  1}  miles  northwes 

Provincetown.    Provincetown  sheet. 
Great  Pond. — Barnstable  County;  town  of  Barnstable;  outlet,  a  stream  flow 

southward  and  southweetward  into  Nantucket  Sound,  at  the  west  aide  of  > 

Harbor,  near  Osterville  Landing;  about  1^  milee  long  and  li  milee  in  maxim 

width.    Barnstable  sheet. 
Great  Pond. — Barnstable  County;  town  of  Eastham;  one  of  a  group  of  ponds  soutl 

Eastham  Center.    Wellfleet  sheet. 
Great  Pond.— Barnstable  County;  town  of  Falmouth;  a  pondlike  bay  connec 

by  a  narrow  channel  with  Vineyard  Sound.    Falmouth  sheet. 
Great  Pond. — Barnstable  County;  town  of  Wellfleet;  IJ  miles  east  of  the  vill 

of  Wellfleet;  connected  with  Long  Pond  by  a  short  stream.    Wellfleet  sheet. 
Great  Pond. — ^Franklin  County;  town  of  Ashfield;  northwest  of  the  village  of  A 

field;  two  inflowing  streams;  outlet,  South  River  to  Deerfield  River  (tribut 

to  the  Connecticut).    Hawley  sheet. 
Great  Pond. — ^Franklin  County;  town  of  Montague;  two  inflowing  streams,  one 

which,  the  head  of  Pond  Brook,  flows  through  the  pond  to  its  junction  with  £ 

Mill  River  (tributary  to  the  Connecticut).    Greenfield  sheet. 
Great  Pond. — Hampden  County;  town  of  Brimfield;  principal  inlet.  East  Bro 

outlet,  East  Brook  to  Mill  Brook  (tributary  through  Quinebaug  River  to  S 

tucket  River  and  thus  through  Thames  River  to  Long  Island  Sound).    Brookfi 

sheet. 
Great  Pond. — Norfolk  County;  between  the  towns  of  Holbrook  and  Weymoii 

two  small  inflowing  streams,  one  of  which  is  considered  the  head  of  Weymo 

Back  River;  outlet.  Mill  River  (Weymouth  Back  River)  to  Whitman  Pond. 

Weymouth  Back  River.    Maximum  length  of  Great  Pond,  1}  milee;  altitu 

about  160  feet  above  sea  level.    Used  as  water  supply  for  Weymouth.    Abing 

sheet. 
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:  County;  on  line  between  towns  of  Uandolph  and  Braintree; 
a  stream  one-eighth  mile  long  flowing  northward  into  Wey- 
in  the  swamp  west  of  South  Braintree.  Bedham  sheet. 
D.— Plymouth  County;  a  pond  about  2  miles  in  greatest  length 
th,  immediately  south  of  eastern  arm  of  Assawompsett  Fond; 
streams,  Black  Brook  and  a  short  stream  from  Little  Quittacas 
let,  Ifattapoisett  River;  water  diverted  from  the  Quittacas 
cipal  supply  of  New  Bedford.  Middleboro  sheet. 
[  Pond. — Plymouth  County;  immediately  south  of  Oldham 
'umace  Pond;  inlet  from  Little  Sandy  Bottom  Pond.    Abing- 

Plymouth  County;  town  of  Plymouth;  inlet  from  Little  South 
et,  Eel  River  to  Plymouth  Harbor;  about  three-fourths  mile 
lile  wide.    Used  as  part  of  water  supply  of  dty  of  Plymouth. 

-Essex  County;  rises  in  a  swamp  2\  miles  east  of  Georgetown, 
above  sea  level;  flows  generally  eastward  1}  miles  into  Mill 
irough  Parker  River  to  Plum  Island  River  and  thus  to  the 
(farshy  throughout  most  of  its  course.  Salem  sheet. 
3uth  County;  town  of  Carver;  rises  in  Johns  Pond  about  a 
e  of  North  Carver;  flows  somewhat  west  of  north  into  Wena- 
ary  through  Taunton  River  to  Narragansett  Bay);  about  2 
iboro  sheet. 

X  County;  a  tidewater  channel  from  Plum  Island  River  (sepa- 
atic  Ocean  by  Plum  Island).  Salem  sheet. 
I. — ^Plymouth  County;  towns  of  Duxbury  and  Marshfield; 
»st  of  Cranberry  Pond  on  South  River;  flows  in  general  north- 
Harbor  Marsh,  then  southeastward  through  the  marsh  into 
length,  about  7  miles;  total  drainage  area,  above  mouth 
ilee;  the  marshes  lie  just  back  of  the  seacoast  line  and  are 
ocean  by  Branch's  and  Hewitt's  islands  and  by  sand  and 
een  the  islands  and  north  and  south  of  them.  The  fresh- 
ris  very  small.  Duxbiuy  sheet.  S««a{(0  Report  of  the  Joint 
the  Harbor  and  Land  Commissioners  and  the  State  Board 
estoration  of  Green  Harbor  in  the  town  of  Marshfield,  Mass., 

jle  County;  town  of  Falmouth;  a  pondlike  bay  connected 
1  by  a  narrow  channel.  Falmouth  sheet. 
1  County;  town  of  Montague;  1^  miles  southwest  of  Millers 
mile  north  of  Great  Pond.  Greenfield  sheet, 
re  County;  rises  on  Pratt  Hill,  in  the  town  of  Lanesboro; 
ugh  New  Ashford  to  South  Williamstown,  thence  northeast- 
with  Hoosic  River  (tributary  to  the  Hudson)  at  Williams- 
12  miles;  principal  tributaries,  East  Branch,  West  Branch, 
Berlin  and  Greylock-  sheets. 

ja,  County,  N.  Y.;  Berkshire  County,  Mass.;  rises  in  No  Bot- 
theastem  part  of  the  town  of  Austerlitz,  N.  Y. ;  flows  west  of 
a  River,  thence  southeasterly  to  the  southern  part  of  Great 
here  it  joins  Housatonic  River;  length,  about  18  miles,  of 
of  the  Massachusetts-New  York  line;  principal  tributary  in 
nk  Brook.  The  river  furnishes  part  of  the  municipal  sup- 
ireskt  Bazrington.    Pittsfield  and  Sheffield  sheets. 
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Gbeen  River,  East  Branch. — Berkshire  County;  rises  on  the  southeast  slop 
Sugarloaf  Mountain,  in  the  town  of  New  Asblord;  flows  northward  3  miles 
Green  River  (tributary  through  Hooaic  River  to  the  Hudson)  2  miles  nortli 
of  the  village  of  New  Ashford.    Grey  lock  sheet. 

Green  Rivbr,  West  Branch. — Berkshire  County;  rises  in  the  northwestern  pa 
the  town  of  Hancock;  flows  southeastward  1  mile,  then  northeastwud  5  milt 
South  Williamstown,  where  it  joins  Gr«eu  River  (tributary  through  H< 
River  to  the  Hudson).    Berlin  and  Greylock  sheets. 

Green  River. — ^Windham  County,  Vt.;  Franklin  County,  Mass.;  rises  on  HogI 
Mountain,  in  the  town  of  Marlboro;  flows  in  general  southeasterly  to  its  June 
with  Deerfield  River  (tributary  to  the  Connecticut)  at  Grreenfield;  length 
milee,  of  which  13  miles  is  below  the  Massachusetts  line;  principal  tributa 
West  Hollow,  Hibbard,  Workman,  Glen,  Hinsdale,  and  Mill  brooks.  Wlln 
ton,  Brattleboro,  and  Greenfield  sheets. 

Grebnvulb  Reservoir. — Worcester  County;  town  of  Leicester;  principal  in 
stream  from  Stiles  Reservoir  and  Town  Meadow  Brook  (head  of  French  Rii 
outlet  French  River  to  Quinebaug  River  (tributary  through  Shetucket  Riv< 
Thames  River  and  thus  to  Long  Island  Sound).    Webster  sheet. 

Green  water  Pond. — Berkshire  County;  1^  miles  south  of  Becket  Mountain;  nat 
outlet,  a  stream  about  5  miles  long  flowing  north  of  west  into  Housatonic  R 
at  Lee.  The  outlet  stream  is  not  named  on  the  map,  but  a  manuscript  repoi 
the  Pittsfleld-Becket  folio  indicates  that  this  is  Coddings  Brook,  which 
nishes  the  municipal  supply  for  the  village  of  Lee.    Becket  sheet. 

Grews  Pond. — Barnstable  County;  one  of  a  group  of  small  ponds  lying  north  of 
city  of  Falmouth.    Falmouth  sheet. 

Griffin  Brook. — Berkshire  County;  rises  in  the  western  part  of  the  town  of  B 
mond;  flows  east  of  south  4  miles  into  Shaker  Mill  Pond  (outlet  Williams  R 
to  the  Housatonic) ;  passes  through  a  pond  that  is  a  short  distance  north  of  Sh. 
Mill  Pond.    Pittsfield  sheet. 

Grifftths  Pond. — Barnstable  County;  town  of  Brewster;  1  mile  east  of  West  Br 
ter.    Yarmouth  sheet. 

GnooiNS  Brook. — Middlesex  County;  rises  one-half  mile  northeast  of  Boxborc 
altitude  340  feet  above  sea  level;  flows  southeastward  1}  miles,  then  eastwar 
miles  into  Fort  Pond  Brook  (tributary  through  Assabet  River  to  Concord  R 
and  thus  to  the  Merrimack;  marshy  throughout  much  of  its  course.  Marlboro 
Framingham  sheets. 

Guilder  Brook. — Berkshire  County;  town  of  Mount  Washington;  a  stream  abo 
mile  long  flowing  southweatwaid  and  joining  City  Brook  to  form  Bashbish  B: 
(tributary  through  RocliS  Jansen  Kill  to  the  Hudson).    Sheffield  sheet. 

Guilder  Pond. — Berkshire  County;  town  of  Mount  Washington;  between  M( 
Undine  and  Mount  Everett.    Sheffield  sheet. 

Gulf  Brook. — Berkshire  County;  rises  in  South  Pond,  in  the  town  of  Florida;  t 
southeastward  1  mile,  then  northeastward  1)  miles  into  Cold  River  (tribu 
through  Deerfield  River  to  the  Connecticut) .    Groylock  sheet. 

Gulf  Brook. — Franklin  County;  town  of  Orange;  a  stream  about  a  mile  long  floi 
northward  into  Millers  River  (tributary  to  the  Connecticut)  at  Orange.  Wan 
sheet. 

Gulf  Brook. — Middlesex  County;  rises  in  Heald  Pond  in  the  town  of  Peppe 
flows  northward  about  2}  miles  into  Nissidsset  River  (tributary  through  Na 
River  to  the  Merrimack)  in  Hillsboro  County,  N.  H.    Groton  dieet. 

Gull  Pond. — Barnstable  County;  town  of  Wellfleet;  one  of  a  group  of  ponds  nc 
east  of  the  village  of  Wellfleet.    Wellfleet  sheet. 

Gunners  Exchange  Pond. — Plymouth  County;  town  of  Plymouth;  1  mile  aoatl 
of  Great  South  Fond.    Plymouth  sheet. 
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;  town  of  Raynham;  in  Titicut  Swamp ;  outiet,  a  stream 
ugh  the  Bwamp,  then  we8t  of  south  into  Forge  Pond 
>utary  through  Taunton  River  to  Narragansett  Bay). 

ity ;  town  of  Salem;  inlet,  stream  not  named  on  map, 
rt,  Btroam  flowing  northeasterly  to  Spectacle  Fonda 
r  (tributary  to  the  Connecticut).  Warwick  sheet. 
ty ;  about  2}  nulea  west  of  Andover,  at  altitude  120  feet 
oall  atreams,  unnamed  on  the  map;  outlet.  Fish  Brook 
iver);  length,  1  mUe;  maTimiim  width,  one-half  mile. 

nty;  town  of  Otis;  a  mile  northeast  of  Benton  Lake; 
ing  flowing  westrrard  into  the  stream  connecting  White 
Lake  (outlet  through  Otia  B«eervoir  to  Farmington 
necticut).    Sandisfield  sheet. 

County;  1}  miles  north  of  Hyannis.    Barnstable  sheet. 
County;  town  of  Yarmouth;  a  very  small  pond  2) 
Yannouth.    Yannouth  sheet. 

County;  town  of  Plymouth;  immediately  west  of  Long 
epaiated  by  a  narrow  ridge;  outlet,  Agawam  River  to 
I  to  Buzzards  Bay.  Plymouth  sheet. 
County;  town  of  Plymouth;  central  part  of  township; 
Wareham  River  (tributary  to  Buzzards  Bay);  nearly  a 
1  one-half  mile  in  maTJmnm  width;  altitude,  about  70 

Dunty ;  rises  in  the  soutliem  part  of  the  town  of  Duxbury ; 
then  southeastward  2  miles  into  Jones  River  (tributary 
Massachusetts  Bay),  about  a  mile  northeast  of  Kingston; 
sett,  Sampson,  Mile,  and  Tussock  brooks;  passes  through 
igton  and  Duxbury  sheets. 

r  County;  rises  about  2  miles  south  of  Land  Mine  Moun- 
i  4  miles  into  Quinebaug  River  (tributary  through  She- 
6  River,  and  thus  to  JLong  Island  Sound).    Brookfield 

impden  County;  town  of  Holland;  principal  inlet,  stream 
nd  Stevens  Brook;  outlet,  a  stream  flowing  northeastward 
lorthwestward  and  westward  nearly  a  mile  into  Holland 
lok  and  thus  through  Quinbaug  River  to  Shetucket  River, 
ig  Island  Sound) .  The  reservoir  is  about  2  miles  long  and 
.uTimiim  width.  Brookfield  sheet, 
luth  County;  rises  1  mile  west  of  South  Wareham,  flows 
n  southeastward  1  mile  into  Weweantic  River  (tributary 
icipal  tributary,  stream  from  Blackmore  Pond.  Middle- 
sheets. 

sex  County;  one-half  mile  southwest  of  Chestnut  Hill; 
,  a  Btieam  about  6  miles  long  that  winds  very  irregularly 
lid  through  Newton  Center  and  Newtonville  into  Charles 
own.   Boston  sheet. 

hire  and  Hampden  Counties;  outlet  through  Horse  Pond 
igh  Powder  Mill  Brook  to  Weetfield  River,  and  thus  to  the 
mile  long  and  one-half  mile  in  in  mitTimiim  width.    Spring- 
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Habbor  Pond. — ^Middleeex  County;  on  Squannacook  River  (tributary  thi 

Nashua  River  to  the  Merrimack)  at  Townsend  Harbor;  inlet  from  Bixby  i 

voir.    Groton  eheet. 
Hardts  Pond.— Middleeex  County;  north  of  Waltham;  one  inlet— the  bead  of  B< 

Brook;  outlet,  Beaver  Brook  to  Charles  River.    Boston  sheet. 
Harlow  Pond.— Plymouth  County;  town  of  Plymouth;  one-fourth  mile  w« 

Cooks  Pond;  very  small.    Plymouth  sheet. 
Harkan  Marsh  Pond. — Berkshire  County;  northwestern  part  of  the  town  of 

field;  two  inflowing  streams;  outlet,  a  stream  a  mile  long  flowing  southeast 

into  Willard  Brook  (tributary  through  Hubbard  Brook  to  Schenob  Broo' 

thus  to  the  Housatonic).    Sheffield  sheet. 
Harmon  Pond. — Berkshire  County;  town  of  New  Marlboro;  outlet,  a  stream  a 

long  flowing  northwestwiuxl  to  a  branch  of  Eonkapot  River  (tributary  t 

Housatonic).    Sandisfield  sheet. 
Harris  Pond  (now  drained). — Franklin  County;  IJ  miles  northwest  of  West  Or 

formed  by  three  inflowing  streams,  one  of  which.  Moss  Brook,  passed  throug 

pond  to  its  junction  with  Millets  River  (tributary  to  the  Connecticut). 

wick  sheet. 
TTabhib  Pond. — ^Worcester  County;  town  of  Blackstone;  an  expansion  of  Mill  '. 

(tributary  to  Blackstone  River,  and  thus  through  Seekonk  and  Providence  I 

to  Narragansett  Bay),  north  of  the  city  of  Woonsocket,  R.  I.    Blackstone  e 
Hart  Brook. — ^Hampdiire  County;  rises  on  the  north  slope  of  the  Eolyoke  R 

in  the  town  of  Amherst;  flows  northwestward  2}  miles  into  Fort  River  (trib 

to  the  Connecticut).    Northampton  sheet. 
Hartwell  Brook. — Franklin  County;  town  of  Charlemont;  rises  a  mile  northe 

Bald  Mountain;  flows  southeastward  2}  miles  into  Beerfield  River  (tribute 

the  Connecticut).    Hawley  sheet. 
Hartwell  Brook. — Middlesex  County;  rises  about  a  mile  south  of  Bedford  ai 

tude  150  feet  above  sea  level;  flows  northeastward  1}  miles  into  Elm  ] 

(tributary  through  Shawsheen  River  to  the  Merrimack;  marshy  through  : 

of  its  course.    Framingham  sheet. 
Hastinos  Pond. — Franklin  County;  town  of  Warwick;  a  mile  southeast  of  the  v 

of  Warwick;  two  small  inflowing  streams;  outlet,  Hodge  Brook  to  Gales  ] 

(the  head  of  Orcutt  Brook,  tributary  through  Millers  River  to  the  Connect 

Warwick  sheet. 
Hatches  Creek. — Barnstable  County;  a  channel  in  the  marsh  2  miles  southw 

South  Wellfleet.    Wellfleet  sheet. 
Hatchet  Brook. — Worcester  County;  town  of  Southbridge;  rises  in  Hatchet 

in  the  northwest  comer  of  the  town  of  Woodstock,  Windham  Coimty,  C 

flows  northeastward  4  miles  into  Quinebaug  River  (tributary  through  Shet 

River  to  Thames  River,  and  thus  to  Long  Island  Sound),  near  the  villi 

Weetville.    Brookfield  sheet. 
Hathaway  Brook. — Plymouth  County;  town  of  Lakeville;  a  stream  about  a 

long  flowing  eastward  into  the  stream  connecting  Elders  Pond  with  Long 

(tributary  through  Assawompsett  River  to  Namasket  River,  and  thus  th 

Taunton  River  to  Narragansett  Bay).    Middleboro  sheet. 
Hawes  Brook. — Norfolk  County;  rises  in  Buckmaster  Pond,  in  the  southwc 

part  of  the  town  of  Dedham;  flows  in  general  east  of  south  about  3  milee 

junction  with  Neponset  River.  Dedham  sheet. 
Hawkes  Brook. — Essex  County;  rises  on  the  eastern  slope  of  Spicket  Hill, 

Ayers  Village,  at  altitude  200  feet  above  sea  level ;  flows  in  a  general  southea 

dkection  about  4  milee  into  Marrimack  River  at  Kimball  Island,  3  milee  i 

east  of  Lawrence.    Haverhill  and  Lawrence  sheets. 
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County;  rises  1  mile  west  of  South  Lynnfield;  flows  gon- 

liles  Into  Saugus  River  (tributary  to  Boston  Bay)  a  short 

itrance  to  Prankera  Pond.    Lawrence  and  Boston  sheets. 

achusetts  State  Board  of  Health,  1895,  p.  74. 

lin  County;  town  of  Shelbume;  rises  on  Brimstone  HOI; 

H  miles  into  Dragon  Brook  (tributary  through  Deerfield 

cut).    Greenfidd  sheet. 

er  County;   town  of  Dudley;   outlet,  a  stream  that  passes 

ponds  to  Lamed  Pond  and  thus  through  Merino  Pond  to 
ury  through  Quinebaug  River  to  Shetucket  River  and  thus 
sr  to  Long  Island  Sound).    Webster  sheet. 
'County;  south  of  Kingsbury  Mountain;  outlet,  Hop  Brook 

Sandisfield  sheet. 
Ueeex  County;  rises  1}  miles  east  of  Wayland,  and  6  miles 
titude  about  140  feet  above  sea  level;  flows  south  westward 
d  1  mile  through  a  swamp  into  Sudbury  River  (tributary 
er  to  the  Merrimack).  Framingham  sheet. 
>lk  County;  a  tidal  inlet  connecting  with  Weymouth  Fore 
y  Neck.    Abington  sheet. 

len  County;  town  of  Russell;  outlet,  a  stream  1  mile  long 
1  into  Potash  Brook  (tributary  through  Westfield  River  to 
r  Salmon  Falls.    GranviUe  sheet. 

I  County;  2  miles  west  of  Pepperell;  outlet,  Gulf  Brook  to 
>utary  through  Nashua  River  to  the  Merrimack).    Groton 

Eampshire  County;  a  stream  about  1  mile  long,  rising  on 
it  Orient  and  flowing  southwesterly  and  westerly  into  Adams 
ugh  Fort  River  to  the  Connecticut).  Belchertown  sheet. 
ex  County;  rises  in  the  town  of  Tewksbury,  1}  miles  south 
,  at  altitude  about  100  feet  above  eea  level;  flows  generally 
into  Shawsheen  River  (tributary  to  the  Merrimack).     Law- 

)K. — Middlesex  County;  rises  about  1  mile  southeast  of  Box- 
set  above  sea  level;  flows  southward  2  mUee,  eastward  one- 
eastward  2  miles  into  Fort  Pond  Brook  (tributary  through 
cord  River  and  thus  to  the  Merrimack)  one-half  mile  south 
ly  near  its  mouth-  Marlboro  and  Framingham  sheets. 
Ii  County;  town  of  Plymouth;  inflowii^  stream  drains  two 
stream  half  a  mile  long  flowing  northeastward  into  Plymouth 
'lymouth  sheet. 

c  County;  in  a  swamp  1)  miles  north  of  Saxonville;  outlet, 
o  Sudbury  River  (tributary  through  Concord  River  to  the 
,  about  120  feet  above  eea  level;  length,  one-half  mile;  max- 
rth  mile.    Framingham  sheet. 

County;  one-half  mile  west  of  Hartford  station  on  the  Wor* 
ision  of  the  Boston  Sc  Maine  Railroad;  outlet,  a  stream  1) 
ithwestward  through  a  swamp  into  Nashua  River  (tributary 

Groton  sheet, 
ahire  County;  rises  in  the  northwestern  part  of  Williams- 
ward  3  miles,  then  east  of  north  about  3  miles  to  its  junction 
ibutary  to  the  Hudson)  a  mile  north  ot  the  city  of  Williams- 
eet  Brook  and  Buxton  Brook.    Berlin  and  Greylock  sheets. 
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HxNSHAW  Pond.— Worcestw  County;  town  of  Leicester;  outlet,  a  stream  2)  i 

long  flowing  west  of  south  into  Rochdale  Pond  on  French  River  (tributary  thi 

Quinebaug  River  to  Shetucket  River  and  thus  through  Thames  River  to 

Island  Sound).    Webster  sheet. 
Hbrbino  Brook. — ^Plymouth  C!ounty;  northern  part  of  town  4rf  Carver;  rises  in'' 

ham  Pond;  flows  southeastward  a  mile  into  South  Meadow  Brook  (head  of 

weantic  River  which  is  tributary  to  Buzzards  Bay).    Middleboio  sheet. 
Hbbbino  Bbook. — ^Plymouth  County;  rises  about  1  mile  southwest  of  West  '. 

bury;  flows  northwestward  4  miles  into  Indian  Head  River  (North  River); 

cipal  tributariee,  Pudding  Biook,  little  Padding  Brook,  and  Swamp  B 

Abington  sheet. 
Hebsino  Pond.— Barnstable  County;  town  of  Eastham;  one  of  a  group  of  p 

south  of  Eastham  Center.    Wellfleet  sheet. 
Hbbbino  Pond.— Barnstable  County;  town  of  Wellfleet;  inlets  from  Slough  and 

gins  ponds;  outlet,  Herring  River  to  Wellfleet  Haibw,  Cape  Cod  Bay.    Wei 

sheet. 
Eehrino  Pond. — ^Barnstable  County;  2  milee  north  of  West  Falmouth;  outl 

stream  flowing  westward  into  Buzzards  Bay.    Falmouth  sheet. 
Hbrbino  Rivbr. — Barnstable  County;   rises  in  Long  Pond;   flows  southwest 

through  Hinckleya  Pond  to  North  Harwich,  then  very  irregularly  southward 

Nantucket  Sound;  length,  about  6  miles.    Yarmouth  sheet. 
Hbrbino  River. — Barnstable  County;  rises  in  the  Mill  ponds  south  of  Weat  E 

stw;  flows  northward  through  a  maiah  into  Cape  Cod  Bay;  a  channel  in  the  n 

connects  Herring  River  with  Quivett  Creek;  length  of  river  from  the  bay  to  1 

end  of  the  Mill  ponds,  about  1  mile.    Yarmouth  and  Wellfleet  sheets. 
Hbrbino  River. — Barnstable  County;  town  of  Wellfleet;  rises  in  Herring  F 

flows  Bouthwestward  and  southward  through  the  marshes  nwth  and  west  of  \ 

fleet  into  Wellfleet  Harbor,  Cape  Cod  Bay.    Wellfleet  sheet. 
Hbbbino  River. — ^Barnstable  County;  a  channel  in  the  marsh  1}  miles  north  of  1 

Harbor.    Wellfleet  sheet. 
Hibbard  Brook.— Franklin  County;  town  of  Leyden;  a  stream  1)  milea  long,  flo' 

southwestward  into  Green  River  (tributary  through  Deerfield  River  to  the 

necticut)  southeast  of  West  Leyden.    Greenfield  sheet. 
Hicks  Pond. — ^Worcester  County;  town  of  Charlton;  a  mile  north  of  Charlton  ( 

outlet,  Cady  Brook,  to  Quinebaug  River  (tributary  through  Shetucket  lUvi 

Thames  River  and  thus  to  Long  Island  Sound).    Webster  sheet. 
HiooiNS  Pond.— Barnstable  County;  town  of  Wellfleet;  one  of  a  group  of  p 

northeast  of  Wellfleet  village;  outlet,  through  Herring  Pond  and  Herring  I 

to  WeUfleet  Harbor,  Cape  Cod  Bay.    Wellfleet  sheet. 
HiOHER  Brook. — Hampden  County;  rises  in  the  town  of  Ludlow,  on  the  south  i 

of  Facing  Hills;  flows  west  of  south  4  miles,  northwesterly  2  miles,  then  sc 

westerly  and  southerly  3  miles  into  Chicopee  River  (tributary  to  the  Conn 

cut).    Palmer  and  Springfield  sheets. 
HiNCKLET  Pond. — Barnstable  County;  town  of  Barnstable;  on  the  southeastern 

of  the  marshes.    Barnstable  sheet. 
HiNCKLETs  Pond. — Barnstable  County;  town  of  Harwich;  inlet,  Herring  River 

Long  Pond;  outlet,  Herring  River  to  Nantucket  Sound;  about  three-fourths 

long;  nearly  one-half  mile  wide.    Yarmouth  sheet. 
Hinsdale  Brook.— Franklin  County;  town  of  Shelbume;  rises  2  miles  northwe 

East  Shelbume;  flows  southeastward  5  milee  into  Green  River  (tributary  thr 

Deerfield  River  to  the  Connecticut) ;  principal  tributary,  Allen  Brook.    Green 

sheet. 
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npden  County;  town  of  Holyoke;  north  of  and  connected 

mtlet,  Black  Brook  to  Weetfield  Wver  (tributary  to  the  Con- 

aller  than  Ashley  Pond;  prindpal  inlet,  the  head  of  Black 

sheet. 

icket  County;  Nantucket  Island;  one  of  a  series  of  tidal  inlets 

>f  the  island.    Musk^et  sheet. 

»ex  County;  rises  in  the  marsh  northeast  of  the  village  of 

eastward  1}  miles,  then  in  general  west  of  south  4  miles  into 

ary  to  Charles  River).    Framingham  sheet. 

iter  Cotmty;  rises  1}  miles  northeast  of  Walker  Pond;  flows 

igh  Walker  Pond  and  the  pond  north  of  the  village  of  Stur- 

aug  River  (tributary  through  Shetucket  River  to  Thames 

.ong  Islan<l  Sound);  length  about  5  miles.    Brookfield  sheet. 

louth  County;  town  of  Pembroke;  a  small  pond  connected  by 

ig  stream  with  Herring  Brook  (tributary  to  North  River). 

louth  County;  town  of  Pembroke;  three-fourths  mile  east  of 

ington  sheet. 

ee  Town  River. 

'cester  Coimty;  2  miles  west  of  Weetboro;  one  inlet;  outlet, 

die  long  flowing  northeastward  to  Assabet  River  (tributary 

ver  to  the  Merrimack).    Marlboro  sheet. 

lin  County;  town  of  Warwick;  rises  in  Hastings  Pond;  flows 

en  southward  to  its  junction  with  Gales  Brook  (head  of  Orcutt 

rough  Millers  River  to  the  Connecticut) ;  about  2  miles  long. 

al  County;  town  of  Mansfield;  rises  2  miles  southwest  of  the 
ows  southwfffd  into  Wading  River  (tributary  through  Three- 
x>n  River  and  thus  to  Narragansett  Bay);  about  3  miles  long, 
and  Taunton  sheets. 

uth  County;  town  of  Plymouth;  1}  miles  southeast  of  Half- 
ith  sheet. 

r  and  Middlesex  counties;  rises  about  2  miles  west  of  Hudson 
tbove  sea  level;  flows  generally  northeastward  1}  miles,  then 
le  into  Assabet  River  (tributary  through  Concord  River  to 
.  southwest  of  Hudson.  Marlboro  sheet, 
le  County;  two  small  ponds  lying  south  of  the  village  of 
istable  sheet. 

Worcester  Coimty;  between  Stone  House  SUll  and  Asne- 

gmall  inflowing  streams;  natural  outlet,  Tatnuck  Brook  to 

ibutary  through  Seekonk  River  to  Providence  River  and  thus 

r);  used  as  a  part  of  the  water-supply  system  of  Worcester. 

>den  County;  town  at  Holland;  north  of  the  village  of  Hoi- 

Tom  Hamilton  Reeervoir;  outlet,  a  stream  flowing  somewhat 

h  a  swamp  to  Mill  Brook  (tributary  through  Quinebaug  River 

and  thus  through  Thames  River  to  Long  Island  Sound). 

ahiie  County;  town  of  L«neeboro;  a  stream  2}  miles  long 
id  into  Sachem  Brook  (tributary  through  Pontooeuc  Lake 
Housatonic  River  and  thus  to  Housatonic  River).    Berlin 


I: 


pden  County;  towns  ot  Wales  and  Brimfield.    Sm  Quinebaug 
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Homer  Pond. — Dukee  County;  Marthas  Vineyard;  one  of  a  Beriee  of  ponds  01 
south  shore  of  the  island,  separated  from  the  ocean  by  a  continuous  barrier  fa 
east  of  Tisbury  Great  Pond.    Marthas  Vineyard  sheet. 

Hood  Pond. — Essex  County;  4  miles  southeast  of  Georgetown;  inlets,  two 
marshy  streams  coming  in  from  the  north;  outlet,  a  small  marshy  stream  t< 
Brook  (tributary  through  Mile  Brook  to  Ipswich  River);  length  about on( 
mile;  maximum  width,  about  one-fourth  mile.    Salem  sheet. 

Hoop  Brook. — Hampshire  County;  rises  2  miles  south  of  Mount  Lincoln; 
southwestward  1}  miles,  westward  2  miles,  thence  northwestward  3  miles  thi 
lAwrence  Swamp  into  Fort  River  (tributary  to  the  Connecticut).  Belchei 
sheet. 

HoopBR  Pond. — Plymouth  County;  town  of  Plymouth;  a  small  pond  2  miles  s 
east  of  Great  South  Pond.    Plymouth  sheet.  ' 

Hoosic  River. — Rises  about  2  miles  northwest  of  Dalton,  in  Berkshire  County,  1 
at  an  altitude  of  1,300  feet  above  sea  level.  Its  general  course  lies  first  somt 
east  of  north  to  North  Adams,  where  it  receives  its  North  Branch,  thence  i 
westward  passing  across  the  extreme  southwestern  comer  of  Vermont  into  '. 
selaer  County,  N.  Y.;  at  the  northern  border  of  that  county  it  turns  and 
irregularly  westward,  joining  the  Hudson  opposite  Stillwater.  The  total  li 
of  the  river  to  the  head  of  the  South  Branch  or  main  stream  is  about  5G  i 
its  fall  is  1,220  feet.  Area  of  drainage  basin,  about  730  square  miles  (R« 
principal  tributaries.  Little  Hoosic  and  Walloomsac  rivers  and  Tomhannock  C 
all  of  which  enter  in  the  State  of  New  York.  The  principal  tributaries  in  li 
chusetts  are  North  Branch  of  the  Hoosic  and  Green  rivers.  Meet  of  the 
tributaries  are  short  and  unimportant. 

The  country  drained  is  to  a  great  extent  rugged  and  mountainous,  the 
mits  of  the  Taghkanick  and  Petersbiug  ranges  attaining  elevations  of  1,C 
2,000  feet  above  sea  level,  and  the  Ragged  Mountains,  south  of  North  Ac 
culminating  in  Mount  Greylock  at  3,606  feet  above  sea.  The  immediate  \ 
of  the  Hoosic  comprises  a  moderately  hilly,  open  country,  which  is  good  far 
land,  even  to  the  tops  of  the  hills  and  is  well  cultivated. 

The  stream  is  one  of  the  largest  tributaries  of  the  Hudson  and,  excepting 
haps  the  Mohawk,  is  the  most  important  in  point  of  manu&cttuing.  A 
share  of  the  fall  has  been  improved. 

Tenth  Census  Report,  vol.  16;  Rafter,  Hydrology  of  the  State  of  New"! 
Bull.  85,  N.  Y.  State  Museum.  Becket,  Greylock,  Berlin,  Hoosic,  and  O 
sheets. 

Hoosic  River,  North  Branch.— Bennington  County,  Vt.,  Berkshire  County,  1 
rises  in  the  town  of  Stamford,  near  Heartwellville,  Vt.,  flows  southwestws 
the  city  of  North  Adams,  where  it  joins  Hoosic  River  (tributary  to  the  Hud 
length,  11  miles;  principal  tributaries  in  Massachusetts,  Hudson  and  Hunte 
brooks.    Bennington  and  Greylock  sheets. 

Hop  Brook. — Berkshire  County;  rises  in  Hayes  Pond  south  of  Kingsbury  Mout 
flows  northwesterly  through  Tyringham  into  Housatonic  River;  length,  8 1 
Sandisfield  and  Becket  sheets. 

Hop  Brook. — Franklin  County;  town  of  New  Salem;  rises  2  miles  northwest  c 
village  of  New  Salem;  flows  southeasterly  to  Hop  Brook  Fond,  then  northeai 
into  the  Middle  Branch  or  head  of  Swift  River  (tributary  through  Ware  Ri^ 
the  Chicopee  and  thus  to  the  Connecticut)  at  Millington;  principal  tribu 
Moose  Horn  Brook.    Belchertown  sheet. 

Hop  Brook. — ^Middlesex  County;  rises  about  one-fourth  mile  east  of  reservoir  t 
4  miles  northwest  of  Framingham  Center,  at  altitude  260  feet  above  sea  1 
takes  a  very  irregular  course  northward  for  5  miles  to  its  junction  with  Run  B 
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eastward  2\  miles  to  its  junction  with  Landham  Brook 
mtary  through  Sudbury  River  to  Concord  River  and 
marahy  throughout  part  of  its  course;  passes  through 
ipal  tributaries,  Run  and  Dudley  brooks.    Framingham 

D.  County;  town  of  New  Salem;  inlets,  Moose  Horn  and 
Brook  to  Middle  Branch  or  head  of  Swift  River  (tribu- 
te Chicoi>ee  River  and  thus  to  the  Connecticut).    Bel- 

inty;  liaeB  one-half  mile  south  of  Shrewsbury,  on  the 
11 ;  takes  a  very  circuitous  but  in  general  easterly  course 
)et  River  (tributary  through  Concord  River  to  the  Merri- 
'Horthboro;  principal  tributary,   Bummet  Brook.    Marl- 

Tity;  rises  a  mile  east  of  Wigwam  Hill;  flows  southeastward 
ry  to  Blackstone  River  and  thus  through  Scekonk  and 
arragansett  Bay)  near  East  Blackstone;  about  4  miles 

I  County;  formed  in  The  Ilopijer  by  the  union  of  small 
stem  sloi>e  of  Mount  WilUams,  Mount  Fitch,  and  Mount 
estward  2  miles,  then  northward  1}  miles  into  Green 
li  Hooeic  River  to  the  Hudson)  at  Sweets  Comers.    Grey- 

junty;  town  of  Becket;  2J  miles  cast  of  Berket  Center; 
long  flowing  southeastward  into  Walker  Brook  (tributary 
I  Westfield  River  to  Westfield  River  and  thus  to  the  Con- 

Bt. 

County;  on  the  southwest  outskirts  of  Wobum;  inlets, 
tering  from  the  west ;  outlet,  a  stream  flowing  southeastward 
thus  through  Aberjona  River  and  Mystic  lakes  to  Mystic 
;ca  into  Boston  Bay;  altitude,  60  feet  above  sea  level; 
mile;  maximum  width,  about  one-foiuth  mile.    Boston 

mstable  County;  town  of  Wellfleet;  one  of  a  group  of 

village  of  Wellfleet.    Wellfleet  sheet. 

ymouth  County;  town  of  Carver;  a  stream  about  a  mile 

rard  into  a  pond  on  South  Meadow  Brook  (head  of  Wewean- 

butary  to  Buzzards  Bay) .    Middleboro  sheet, 

orcestcr  County;  town  of  North  Brookfield ;  rises  in  Horse 

[  N'orth  Brookfield;  flows  southeMtward  3  miles  into  Five- 

tluough  East  Brookfield  River  to  Quaboag  River  and  thus 

er  to  the  Connecticut).    Barre  sheet. 

.  County;  south  of  and  connected  with  Hampton  Pond 

0  Powder  Mill  Brook,  which  is  tributary  through  Westfield 
cut).    Springfield  sheet. 

:  County;  2  miles  north  of  North  Brookfield;  outlet,  Horse 
mile  River  (tributary  through  East  Brookfield  River  to 
thus  through  Chicopee  River  to  the  Connecticut).    Barre 

)lk  County;  town  of  Randolph  (?);  I  mile  south  of  east  of 

1  inflowing  streams,  one  of  which  is  considered  the  head  of 
er;  outlet,  Weymouth  Fore  River.    Dedbam  sheet. 

-16 2» 
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HousATONic  Branch. — ^Berkshire  County;  rises  in  the  eastern  part  of  town  of  ] 
mond,  one-half  mile  west  of  Osceola  Mountain;  flows  west  of  north  to  Richi 
Pond,  then  winds  northeasterly  and  easterly  to  the  south  border  of  the  ci 
Pittsfield,  where  it  joins  the  west  branch  of  Housatooic  River  (tributa 
Housatonic  River);  length  below  Richmond  Pond,  4i  miles;  principal  tribufc 
Shaker,  Phelps,  and  Smith  brooks.    Pittsfield  sheet. 

Housatonic  Branch. — ^Berkshire  County;  rises  in  the  town  of  Peru,  li  miles ! 
of  the  village  of  Peru;  flows  westward  into  Housatonic  River  in  the  town  of  ] 
dale;  about  4  miles  long;  principal  tributary,  stream  from  Ashmere  I 
Becket  sheet. 

Housatonic  River. — ^Berkshire  County,  Mass.;  Litchfield,  Fairfield,  and 
Haven  counties,  Conn.;  rises  near  Washington  Station  in  the  town  of  V 
ington;  flows  northward  through  Hinsdale  to  Dalton,  thence  southwestwa 
Pittsfield,  where  it  receives  a  branch  from  the  north  (the  west  branch);  th 
southerly  to  Long  Island  Sound  in  the  vicinity  of  Stratford,  Conn. ;  length  a 
125  miles;  drainage  area,  1,930  square  miles;  drainage  area  above  Massachti 
State  line,  532  square  miles,  of  which  487  square  miles  is  in  Massachusetl 
square  miles  in  New  York,  and  12  sqaare  miles  in  Connecticut;  principal  t 
taries above  Pittsfield,  Housatonic  Branch  (Hinsdale'',  East  Branch,  West  Bm 
below  Pittsfield  the  principal  tributaries  in  Massachusetts  are  Sackett  Bi 
Yokimi  River,  bop  Brook,  Williams  and  Green  rivers,  Hubbard  Brook, 
Konkapot  River. 

Some  of  the  headwater  streams  rise  at  altitudes  exceeding  2,000  feet  a 
sea  level.  At  Pittsfield  the  river  is  about  1,000  feet  above  sea  level.  The  1 
water  r<}gion  is  forested,  but  the  lower  part  of  the  basin  consists  principal 
farm  lands.  Power  has  been  developed  at  Housatonic,  Great  Barrington,  s 
number  of  other  places  in  Massachusetts. 

Gaging  stations:  Great  Barrington,  Mass.,  1913-1915,  Falls  Village,  C< 
1912-1915. 

Maps  of  basin:  Berlin,  Greylock,  Becket,  Pittsfield,  Sheflield,  Sandisi 
Cornwall,  Winsted,  New  Bedford,  Waterbury,  Danbury,  Derby,  Norwalk, 
Bridgeport  sheets.    See  pages  33-40  of  this  report. 

Hous.\TONic  River,  East  Branch. — Berkshire  County;  rises  in  the  town  of  V 
sor;  flows  southwesterly  to  Dalton.  where  it  joins  the  Housatonic;  length,  8  n 
tributaries  all  short.    Greylock  and  Becket  sheets. 

Housatonic  River,  West  Branch. — Berkshire  County;  rises  in  the  southwe 
part  of  the  town  of  New  Ashford;  flows  southerly  to  its  junction  with  Housa 
River  on  the  south  border  of  the  city  of  Pittsfield;  passes  through  Pont< 
Lake;  length,  12  miles;  principal  tributaries,  Onota  Brook  and  Housa' 
Branch  (Pittsfield).  The  name  West  Branch  is  here  applied  to  this  stream  t 
tinguish  it  from  the  main  Housatonic  which  drains  the  area  lying  east  of  ] 
field,  though  no  such  distinction  is  made  on  the  map.  Berlin,  Greylock,  ] 
field,  and  Becket  sheets. 

House  Brook. — Middlesex  County;  rises  li  miles  southeast  of  South  Chelms 
and  about  one-fourth  mile  north  of  Tophet  Swamp,  at  altitude  160  feet  abov 
level;  flows  northeastward  three-fourths  mile  into  River  Meadow  Brook  (b 
tary  through  Concord  River  to  the  Merrimack).    Lowell  sheet. 

HovEYS  PoNB. — Essex  County;  1  mile  northwest  of  West  Boxford  and  2  miles  sc 
west  of  South  Groveland;  outlet,  a  stream  about  a  mile  long  that  passes  thr 
a  very  small  pond  and  flows  northeastward  into  Johnsons  Pond  (outlet  thr^ 
a  small  stream  to  the  Merrimack);  altitude,  140  feet  above  sea  level;  very  m 
Lawrence  sheet. 
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1.  Cktvmty ;  town  of  Kingston;  a  stream  about  2  miles  long 
ito  Jones  Biver  (tributary  to  Kingston  Bay).    Abington 

r  County;  risea  on  the  northwest  slope  of  Mount  Pisgah; 
)ut  4  miles  into  Cold  Harbor  Brook  (tributary  through 
acord  and  thus  to  the  Merrimack)  just  above  the  entrance 
masses  through  two  small  lakes.  Marlboro  sheet. 
k>vmty;  a  stream  1}  miles  long  in  the  marsh  northeast  of 
(tributary  to  Ipswich  River)  is  formed  by  the  junction  of 
B.     Salem  sheet. 

County;  rises  on  the  northeast  slope  of  Mount  Greylock; 
miles  to  Adams,  where  it  enters  Hoosic  River  (tributary 
lock  sheet. 

aire  Cotinty;  rises  (as  Kamer  Brook)  in  the  northwestern 
lint  Washington;  flows  northerly  into  Egremont,  easterly  to 
I  southeasterly  to  SheflSeld,  where  it  joins  Schenob  Brook 
osatonie);  called  Kamer  Brook  west  of  South  Egremont; 
mer  Brook,  10  miles,  principal  tributary,  Willard  Brook; 
ond  northwest  of  Sheffield.    Sheffield  sheet, 
den  County;  head  of  East  Branch  of  Farmington  River 
irmington  River  to  the  Connecticut).    Granville  sheet, 
ngton  County,  Vt.,  Berkshire  County,  Mass.;  rises  in  the 
town  of  Stamford,  Vt.;  flows  southesterly  6  miles  to  North 
3  it  joins  North  Branch  of  Hoosic  River  (tributary  through 
Hudson).    Bennington  and  Greylock  sheets, 
icket  County;  Nantucket  Island;  an  elongated  pond  separated 
a  narrow  beach  and  extending  in  a  northeasterly  direction 
across  the  western  end  of  the  island.    Nantucket  sheet. 
Berkshire  County,  Mass. ;  rises  in  the  northwestern  part  of  the 
;  flows  southeasterly  3  miles,  then  west  of  south  1}  miles  to 
8  it  enters  the  North  Branch  of  Hoosic  River  (tributary  through 
>  the  Hudson).    Greylock  sheet. 

ihire  County,  N.  H.,  Worcester  County,  Mass.  The  contin- 
3k— the  head  of  East  Branch  of  Tully  River  (tributary  through 
innecticut  River).  See  Tully  River.  Winchendon  sheet. 
£. — Plymouth  County;  town  of  Carver;  a  stream  IJ  miles  long 
yard  into  Stony  Brook  (tributary  through  Wenatuxet  River  to 
d  thus  to  Narragansett  Bay).  Middleboro  sheet, 
aouth  County;  town  of  Plymouth ;  rises  in  the  eastern  part  of  the 
]Ttheaetward  2}  miles  and  discharges  into  Cape  Cod  Bay  north 
?lymouth  sheet. 

;.— Plymouth  County;  rises  in  Maquan  Pond;  flows  southwest- 
ead  Pond,  then  westward  and  northward  through  the  pond  near 
etion  with  Indian  Head  River  (tributary  through  North  River  to 
ky);  length,  about  6  miles.  Abington  sheet. 
—Plymouth  County;  town  of  Hanson;  inlet  from  Maquan  Pond; 
!ead  Brook  to  Indian  Head  River  and  thus  through  North  River 
1  Bay.   Abington  sheet. 

I.— Plymouth  County;  the  middle  stretch  of  North  River,  q.  v. 
ributaries  of  Indian  Head  River  are  Drinkwater  River,  Indian 
d  Herring  Brook.   Abington  sheet. 
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Indian  River. — Essex  County;  rises  on  the  southwest  slope  of  Archeland  Hill,  1 1 
east  of  West  Newbury,  at  altitude  140  feet  above  sea  level;  flows  westward 
half  mile,  then  generally  northward  2J  miles,  passing  along  the  west  slop 
Pipestave  Hill  and  discharging  into  Merrimack  Kiver  about  3}  miles  west  of  ( 
buryport.    Newburyport  sheet. 

Ipswich  River. — ^Middlesex  and  Essex  counties ;  rises  2  miles  southwest  of  Wilminj 
Center,  at  altitude  120  feet  above  sea  level;  flows  generally  eastward  13  m 
northward  5  miles,  then  eastward  5i  miles  into  Wenham  Swamp;  between 
point  and  the  mouth  it  has  a  drainage  area  of  96.7  square  miles.  From  Wen 
Swamp  it  takes  a  general  course  north  of  east  for  10  miles  to  the  Atlantic;  ma: 
throughout  most  of  its  course;  principal  tributaries.  Maple  Meadow,  Lubl 
Bear  Meadow,  Martins,  Wilb,  Boston,  Fish,  Mile,  Hewlett,  and  Black  bro 
and  Miles  River.    Lawrence  and  Salem  sheets. 

Ironstone  Reservoir. — Worcester  County,  Mass.,  and  Providence  County,  R 
one  inflowing  stream;  outlet  a  stream  one-half  mile  long  flowing  northeastr 
into  Blackstone  River  (tributary  through  Seekonk  River  to  Providence  River 
thus  to  Narragansett  Bay);  the  reservoir  is  about  2  miles  long  and  one-eighth 
in  maximum  width.    Blackstone  sheet. 

Ironwork  Brook;  Berkshire  County;  town  of  She£Seld;  rises  in  the  northeat 
part  of  the  township;  flows  southward  3  miles,  then  southwesterly,  westerly, 
southerly  2\  miles  into  Housatonic  River.    Sheffield  sheet. 

Island  Creek. — Plymouth  County;  town  of  Duxbury;  rises  1  mile  west  of  the  a 
end  of  Island  Creek  Pond;  flows  eastward  into  the  pond,  and  then  southward 
Kingston  Bay,  a  branch  of  Massachusetts  Bay;  length,  2  miles.    Duxbury  si 

Island  Creek  Pond. — Plymouth  County;  town  of  Duxbury;  one  inflowing  stn 
considered  head  of  Island  Creek;  outlet,  Island  Creek  to  Kingston  Bay,  a  brs 
of  Massachusetts  Bay.    Duxbury  sheet. 

Island  End  River. — Middlesex  County;  a  short  tidal  creek  just  west  of  Che 
about  a  mile  long;  joins  Mystic  River  opposite  Charlestown.    Boston  sheet. 

Island  Pond. — Plymouth  County;  town  of  Plymouth;  one-fourth  mile  west  of  n 
end  of  Great  Herring  Pond.    Plymouth  sheet. 

Island  Pond. — Plymouth  Coimty;  town  of  Plymouth;  1  mile  south  of  Beaver  1 
Pond.     Plymouth  sheet. 

Island  Pond. — Plymouth  County;  town  of  Plymouth;  li  miles  east  of  the  » 
end  of  Great  South  Pond;  inlet,  a  short  stream  flowing  eastward  from  Jen 
Hole.    Plymouth  sheet. 

Israels  Pond. — Barnstable  Coimty;  2}  miles  north  of  Hyannis;  near  Yarmi 
Camp  Grounds.    Barnstable  sheet. 

Jabish  Brook. — Hampshire  County;  rises  on  the  east  slope  of  Mount  Lincoln  in 
town  of  Pelham;  flows  in  general  southeasterly  13  miles  to  a  point  one-fo 
mile  east  of  Barretts  Junction,  where  it  enters  Swift  River  (tributary  through  \ 
River  to  Chicopee  River  and  thus  to  the  Connecticut).  Belchertown  and  Pal 
sheets. 

Jack  Brook. — Franklin  Coimty;  rises  on  the  east  slope  of  Brush  Mountain;  flows 
of  south  3  miles  into  Keyup  Brook  (tributary  through  Millers  River  to  the  i 
necticut).    Warwick  sheet. 

Jacob  Pond. — Plymouth  County;  northeast  of  Assinippi;  inlet  and  outlet,  T 
Herring  Brook  (tributary  to  North  River).    Abington  sheet. 

Jamaica  Pond. — Suffolk  County;  west  of  Jamaica  Plain;  outlet  through  a  chai 
small  ponds  and  the  Back  Bay  Fens  to  Charles  River.    Boston  sheet. 

James  Brook. — Middlesex  County;  rises  about  one-half  nule  northeast  of  Gro 
flows  southward  3  miles,  then  westward  IJ  miles  into  Nashua  River  (tributar 
the  Merrimack).    Groton  sheet. 
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>le  County;  a  small  pond  three-fourths  mile  weet  of  South 
th  mile  from  Long  Pond.    Yarmouth  sheet. 
k>unty;  Marthas  Vineyard;  northern  part  of  West  Tisbur>-; 
leyard  Sound  through  a  channel  into  Lamberts  Cove.    Mar- 

juth  County;  town  of  Plymouth;  1  mile  east  of  the  south  end 
d ;  outlet  eastward  to  Island  Pond.    Plymouth  sheet. 
table  County;  town  of  Falmouth;  IJ  miles  northwest  of  East 
nth  sheet, 
llesex  County;  1)  miles  northeast  of  Natick;  inlet,  stream 

0  small  lakes  in  the  marsh  northwest  of  the  pond ;  outlet,  a 
ile  long  flowing  southeastward  into  Morses  Pond  (tributary 
ke  to  Charles  River).    Framingham  sheet. 

ikes  County;  Marthas  Vineyard;  one  of  a  series  of  ponds  on 
the  island,  separated  from  the  ocean  by  a  continuous  barrier 
stance  west  of  Edgartown  Great  Pond.    Marthas  Vineyard 

}le  County;  3  miles  north  of  Waquoit  village;  about  a  mile 
3  two  outlets,  one  (Childs  River)  flowing  from  the  south  end, 
let  River)  flowing  eastward  through  a  matah  and  then  south- 
•th  end;  both  rivers  discharge  through  Waquoit  Bay  into  Nan- 
ilmouth  sheet. 

ble  County;  town  of  Mashpee;  at  the  head  of  an  eastern  arm  of 
Nantucket  Sound.     Barnstable  sheet. 

sex  County;  2i  miles  southeast  of  Bradford,  and  just  southwest 
ets,  streams  from  Hoveys  and  Chadwick  ponds,  and  a  small 
innamed  pond;  outlet,  a  stream  that  passes  through  several 
nd  flows  northward  1}  miles  into  Merrimack  River,  one-fourth 
reland;  altitude,  80  feet  above  sea  level;  length,  about  1  mile; 
about  one-half  mile.    Lawrence  sheet. 

)uth  Coimty;  town  of  Carver;  about  a  mile  south  of  village  of 
tlet.  Green  Brook  to  Wenatuxet  River  (tributary  through  Taun- 
•agansett  Bay).    Middleboro  sheet. 

umel  in  the  marsh  northeast  of  Yarmouth  Port;  connects  with 
}ek.    Yarmouth  sheet. 

lymouth  County;  town  of  Wareham;  a  small  pond  without 
)utlet,  used  by  Onset  a»  a  source  ofmimicipal  water  supply. 

c. — Plymouth  County;  rises  in  the  town  of  Plympton;  flows 
\  miles,  northward  1}  miles,  -then  northeastward  1  mile  into 
utary  through  Kingston  Bay  to  Massachusetts  Bay) .    Middleboro 

!X  County;  a  tidewater  channel  about  li  miles  long,  one  arm  of 
with  Little  River  and  another  arm  with  Squam  River.  Jones 
Squam  River  at  its  mouth.  Pierce  Island  is  formed  by  the  two 
lam  and  Jones  Rivers.    Gloucester  sheet. 

mouth  County;  town  of  Kingston;  the  natural  outlet  of  Silver 
>'er  Lake.  The  general  course  of  the  river  is  eastward  and  it 
Kingston  Bay;  the  head  of  the  river  above  Silver  Lake  is  called 

1  Brook;  principal  tributary,  Jones  River  Brook.  Abington, 
1  Plymouth  sheets. 
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Jordan  Pond. — Worcester  County;  town  of  Shrewsbury;  a  small  pond  one-foui 
mile  east  of  Lake  Quinsigamond  (tributary  through  Quinsigamond  River 
Blackstone  River  and  thus  through  Seekonk  and  Providence  rivers  to  Nan 
ganset  Bay)  into  which  it  discharges  by  a  westward  flowing  stieam.    Marlbc 
sheet. 

Juniper  Pond. — Berkshire  County;  town  of  New  Marlboro;  one  inlet;  outlet, 
stream  IJ  miles  long  flowing  southward  into  Konkapot  River  (tributary  to  tl 
Housatonic)  at  Mill  River  village;  very  small.    Sheffield  sheet. 

Justice  Brook. — Worcester  County;  rises  about  3  miles  southwest  of  Leominster, 
altitude  810  feet  above  sea  level;  flows  in  general  southerly  to  its  junction  wi 
Stillwater  River  (tributary  to  Wachusett  reservoir);  passes  through  two  pone 
Fitchburg  and  Worcester  sheets. 

Karner  Brook. — Berkshire  County;  head  of  Hubbard  Brook  (tributary  throu| 
Schenob  Brook  to  Housatonic  River).    SheflBeld  sheet. 

Kearney  Brook. — Hampshire  County;  rises  on  Bryant  Mountain  in  the  weste 
part  of  the  town  of  Cummington;  flows  southeastward  3  miles  into  Bronson  Broo 
the  head  of  West  Branch  (tributary  through  Westfield  River  to  the  Connecticu' 
Chesterfield  sheet. 

Keen  Brook. — Plymouth  County;  rises  north  of  West  Duxbury;  flows  northeastwa 
2  miles  into  South  River  (tributary  to  Massachusetts  Bay).  Abington  ai 
Duxbury  sheets. 

Kellets  Pond. — Barnstable  County;  south  of  West  Dennis;  outlet  southward  in 
the  small  marsh  lying  east  of  the  mouth  of  Bass  River.    Yarmouth  sheet. 

Kendall  Pond. — ^Worcester  County;  1  mile  east  of  the  village  of  East  Templeto 
outlet,  a  stream  one-eighth  mile  long  flowing  northeastward  into  Otter  Riv 
(tributary  through  Millers  River  to  the  Connecticut).    Winchendon  sheet. 

Kenoza  Lake. — Essex  County;  one-half  mile  northeast  of  Haverhill,  li  miles  nor 
of  Merrimack  River;  altitude,  about  120  feet  above  sea  level;  length,  about 
mile;  maximum  width,  one-half  mile.    Haverhill  sheet. 

Kettle  Bkook. — ^Worcester  County;  rises  on  the  west  slope  of  Little  Asnebumsl 
Hill;  flows  southeastward  through  many  small  ponds  to  Stoneville;  thence  eai 
ward  and  northward  to  its  junction  with  Blackstone  River  (tributary  through  Se 
konk  and  Providence  rivers  to  Narra^ansett  Bay)  in  the  southwestern  part  of  tl 
city  of  Worcester;  principal  tributaries,  Lynde,  Dark,  and  Ramshom  brooli 
Worcester  and  Webster  sheets. 

Keyes  Brook. — ^Middlesex  County;  rises  on  the  northwest  slope  of  Snake  Meado 
Hill,  2  miles  northwest  of  Graniteville;  flows  very  irregularly  northeastwa: 
to  Keyes  Pond,  thence  southeastward  to  Stony  Brook  (tributary  to  the  Merrimac: 
near  Westford  station.    Called  Meadow  Brook  above  Keyee  Pond.    Length 
head  of  Meadow  Brook,  4J  miles;  below  Keyes  Pond,  2  miles.    Lowell  sheet. 

Keyes  Brook. — Worcester  County;  rises  in  a  pond  1  mile  east  of  Wachusett  Poi 
in  the  town  of  Princeton,  at  altitude  about  810  feet  above  sea  level;  flows  soutl 
eastward  about  1)  milos  into  the  lake  at  East  Princeton  that  forms  the  head 
Stillwater  River  (tributary  to  Wachusett  reservoir).    Fitchburg  and  Worcest 
sheets. 

Keyes  Pond. — Middlesex  County;  1}  miles  north  of  Graniteville;  inlet,  Meado 
Brook  (head  of  Keyes  Brook)  and  Spaldinga  Brook;  outlet,  Keyes  Brook  i 
Merrimack  River;  altitude,  180  feet.    Lowell  sheet. 

Keyup  Brook. — PranUin  County;  towns  of  Northfield  and  Erving;  rises  1  mi 
south  of  Alexander  Hill;  flows  southward  into  Millers  River  (tributary  to  tl 
Connecticut)  at  Erving;  principal  tributary,  Jack  Brook;  5  miles  long.  Warwic 
sheet. 
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unty,  Mass. ,  and  Bristol  County,  B.  I. ;  riaes  in  Warren 
ransea;  flows  south weetward  to  Warren,  thence  south- 
lay  through  Mount  Hope  Bay;  tidal  in  its  lower  course. 
Bay  sheets. 

inty ;  town  of  Warwick;  a  stream  about  a  mile  long,  flow- 
with  Mountain  Brook  to  form  Mirey  Brook  (tributary 
)  the  Connecticut).  Warwick  sheet, 
aty;  rises  in  a  small  pond  3}  miles  east  of  Concord  and 
at  altitude  about  160  feet  above  sea  level;  flows  north- 
ard  about  a  mile  into  Shawsheen  River  (tributary  to 
'  near  its  junction  with  the  Shawsheen.    Franungham 

,y;  1  mile  north  of  Merrimacport  and  2  miles  west  of 

n  about  1  mile  long  flowing  in  from  the  northwest; 

Powow  River  (tributary  to  the  Merrimack);  altitude, 

length,  three-fourths  mile;  maximum  width,  one-hadf 

t. 

ity;  rises  in  Plainfield  Pond  north  of  West  Mountain; 

,  then  northerly  2  miles  into  Chickley  River  (tributary 

0  the  Connecticut);  tributary.  Basin  Brook.    Hawley 

ty;  town  of  Plymouth;  2  nules  southwest  of  Billington 

)unty;  rises  in  the  swamp  east  of  Pattaquattic  Hill; 
les,  then  southeastward  2}  miles  into  Quaboag  River 
jee  River  to  the  Connecticut)  about  a  mile  south  of 
sheet. 

ounty;  a  small  pond  lying  1  mile  south  of  Charles  River 
Med  way.    Franklin  sheet. 

y;  town  of  Raynham;  an  expansion  of  Pine  Swamp 
Taunton  River  to  Narragansett  Bay);  north  of  the  village 
eet. 

and  Berkshire  counties;  rises  1}  miles  west  of  Ring- 
5  miles  to  Dayville,  where  it  enteis  Middle  Branch  of 
through  Westfield  River  to  the  Connecticut).  Chester- 
County,  rises  on  the  north  slope  of  Bounds  Rock,  in 
eastward  3}  miles  to  Cheshire,  where  it  enters  Hoosic 
Eludson).    Greylock  sheet. 

3r  County;  rises  1}  miles  north  of  Crystal  Lake  in  the 
thwestward  into  Otter  River  (tributary  through  Millers 
west  of  the  city  of  Gardner;  principal  tributary.  Wilder 
3t  above  its  mouth.  Fitchburgand  Winchendon  sheets, 
nty;  south  end  of  Cow  Pond  Meadows;  2i  mile  south- 

1  Springy  Pond ;  outlet,  a  stream  about  one-eighth  mile 
jd  into  Cow  Pond  Brook  (tributary  through  Salmon 

in  Cow  Pond  Meadows.    Groton  sheet, 
e  County;  rises  in  the  eastern  part  of  the  town  of  Great 
ird  6  miles  into  Housatonic  River  in  the  southern  part  of 
;  principal  tributarj',  Agawam  Brook.    Sheffield  and 
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KoNKAPOT  River. — Berkshire  County;  risea  in  Lake  Garfield,  in  the  town  of  Montei 
flows  southwesterly  through  Monterey  and  New  Marlboro  to  the  village  of  See 
in  North  Canaan,  Conn.,  where  it  turns  and  flows  northwesterly  into  Berkal 
County,  Mass.,  and  joins  Housatonic  River  near  Ashley  Falls  in  the  southeast 
part  of  the  town  of  Sheffield ;  length  below  Lake  Garfield,  about  18  miles;  princ 
tributaries,  Rawson  Brook,  and  stream  from  Lake  Buell.  The  drainage  bi 
lies  almost  entirely  in  Massachusetts.    Sandisfield  and  Sheffield  sheeta. 

Labor  in  Vain  Creek. — Bristol  County;  town  of  Somerset;  a  stream  about  3  m 
long  flowing  southeastward  into  Taunton  River  (tributary  to  Narragansett  I 
at  Somerset.    Taunton  sheet. 

Labor  in  Vain  Creek. — Essex  County;  rises  1  mile  southeast  of  Ipswich  and  fl 
generally  northward  1}  miles  into  Ipswich  River;  marshy  throughout  its  cou 
Salem  sheet. 

Laooon  Pond. — Dukes  County;  Marthas  Vineyard;  between  Cottage  City  and  Vi 
yard  Haven;  the  bar  across  the  north  end  of  the  pond  is  broken  in  several  pU 
so  that  the  pond  is  tidal.    Marthas  Vineyard  sheet. 

Landham  Brook. — Middlesex  County;  rises  about  1}  miles  northwest  of  Frami 
ham  Center,  at  altitude  about  260  feet  above  sea  level;  flows  eastward  1^  mi 
then  generally  northward  2i  miles  to  its  junction  with  Hop  Brook  to  form  W 
Brook  (tributary  through  Sudbury  River  to  Concord  River  and  thus  to  the  Me 
mack)  on  the  south  slope  of  Green  Hill  near  South  Sudbury;  swampy  near 
mouth;  head  of  stream  called  Hop  Brook  on  the  map.    Framingham  sheet. 

Lane  Pond. — ^Worcester  County;  one-half  mile  east  of  Turkey  Hill,  near  the  di\ 
between  waters  flowing  to  the  Nashua  (and  thus  to  the  Merrimack  through  Shii 
Reservoir)  and  Mulpus  Brook.    Groton  sheet. 

Larkuh  Pond. — Berkshire  County;  town  of  Otis;  just  north  of  the  western  am 
Otis  Reservoir;  outlet,  a  stream  one-eighth  mile  flowing  southwesterly  into 
stream  connecting  Otis  Reservoir  with  the  head  of  Farmtngton  River  (tribul 
to  the  Connecticut);  small.    Sandisfield  sheet. 

Larned  Pond. — Worcester  County;  town  of  Dudley;  inflowing  stream  drains  a  num 
of  small  ponds  including  Hayden  Pond ;  outlet  through  Merino  Pond  to  Fre 
River  (tributary  through  Quinebaug  River  to  Shetucket  River  and  thus  thro 
Thames  River  to  Long  Island  Sound).    Webster  sheet. 

Laurel  Lake.— Berkshire  County;  towns  of  Lenox  and  Lee;  outlet,  a  stream  a  r 
long  flowing  southeastwanl  into  Housatonic  River  at  Lee.    Pittsfield  sheet. 

Lawrence  Brook. — Cheshire  County,  N.  H.,  Worcester  County,  Mass.;  formed  in 
town  of  Fitz William,  N.  H.,  by  the  union  of  streams  flowing  from  Little  Mor 
nock  Mountain  and  The  Pinnacle;  flows  southward  (as  Kemp  Brook)  to  Meat 
Pond,  from  which  it  emerges  as  Lawrence  Brook  and  flows  southward  and  soi 
westward  to  its  junction  with  the  East  Branch  of  TuUy  River  (tributary  thro 
Tully  River  to  Millers  River  and  thus  to  the  Connecticut)  in  the  northwest 
part  of  the  town  of  Royalston;  length  to  head  of  Kemp  Brook,  13  miles;  princ: 
tributary  in  Massachusetts,  Beaver  Brook.    Monadnock  and  Winchendon  she 

Lawrence  Brook. — Middlesex  County;  rises  5  miles  northwest  of  Lowell  at  altit 
320  feet  above  sea  level;  flows  south  westward  2  J  miles  into  Merrimack  Rr 
principal  tributary,  a  stream  from  Tyngs  Pond.    Lowell  sheet. 

Lawrence  Pond. — Barnstable  County;  one  of  a  group  of  ponds  north  of  the  villag 
Farmersville.    Barnstable  sheet. 

Lead  Mine  Brook.— Worcester  County;  rises  on  the  west  slope  of  Lead  Mine  Mc 
tain;  flows  southwesterly  through  Lead  Mine  Pond  into  Mashapaug  Pond  in 
northeastern  part  of  Union  townsliip.  Conn.;  the  outlet  of  Madiapaug  Pond 
stream  flowing  northwestward  into  Hamilton  Reservoir  (outlet  through  HoU 
Pond  to  Mill  Brook  and  thus  through  Quinebaug,  Shetucket,  and  Thames  ri 
to  Long  Island  Sound)  in  the  southeastern  part  of  the  town  of  Holland,  Hamp 
County.    Brookfield  sheet. 
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County ;  on  the  southwest  slope  of  Lead  Mine  Moantain; 

0  Mashapaug  Pond  (in  Connecticut),  thence  northward 
>ir  to  Holland  Pond  and  Mill  Brook  to  Quinebaug  River 
:ket  River  to  Thames  River  and  thus  to  Long  Island 
t. 

bounty;  just  north  of  South  Framingham,  one-half  mile 
er  (tributary  through  Concord  River  to  the  Merrimack) ; 
evel.     Framingham  sheet. 

•  County;  town  of  Southbridge;  rises  in  the  northwestern 
dstock,  Windham  County,  Conn.;  flows  southeastward 
ponds  about  2  miles,  thence  northeastward  7  miles  to  its 
;  River  (tributary  through  Shetucket  River  to  Thames 
island  Sound)  at  the  village  of  Sandersville.    BrookCeld 

junty;  town  of  Plymouth;  IJ  miles  west  of  the  city  of 
Plymouth  sheet. 

ity;  town  of  Mount  Washington;  outlet,  Lee  Pond  Brook 
utary  through  Rocliff  Jansen  Kill  to  the  Hudson);  very 

re  County;  town  of  Mount  Washington;  rises  in  Leo  Pond; 
miles  into  Bashbish  Brook  (tributary  through  Rocliff 
on).    Sheffield  sheet. 

ty;  a  tidal  channel  from  Mount  Hope  Bay  extending  from 
all  River  sheet. 

ith  County;  town  of  Rochester;  inlets,  East  and  Weet 
iver,  which  unite  at  the  head  of  the  pond;  outlet,  Sippicon 
liver  and  "thus  to  Buzzards  Bay.    Mtddleboro  and  Kew 

unty;  town  of  Swansea;  a  stream  about  2}  miles  long  flow- 

5  Lees  River  (tributary  to  Mount  Hope  Bay  and  thus  to 

wansea.    Taunton  and  Fall  River  sheets. 

County;  1}  miles  north  of  Hyannis.    Barnstable  sheet. 

County;  town  of  Yarmouth;  in  the  marsh  west  of  the  mouth 

atary  to  Nantucket  Sound).    Yarmouth  sheet. 

'ounty ;  a  small  pond  1 }  miles  northeast  of  South  Yarmouth; 

Pond  by  a  marsh.    Yarmouth  sheet. 

ounty;  town  of  Barnstable;  a  small  pond  lying  immediately 

ny  Railroad  track.    Barnstcble  sheet. 

juiity;  town  of  Northfield;  a  small  pond  connected  by  a 

am  with  Bennett  Brook  (tributary  to  Connecticut  River). 

mty;  town  of  Cohasset;  outlet,  a  very  short  stream  flowing 

d  Brook,  which  discharges  into  the  ocean  through  Cohasset 

leet. 

.mpden  County;  town  of  Brimfield;  outlet,  a  stream  2  miles 

1  then  south  into  Quinebaug  River  (tributary  through  She- 
nes  River  and  thus  to  Long  Island  Sound)  at  the  village  of 
lokfield  sheet. 

—Worcester  County;  one-half  mile  north  of  Chauncey  Pond, 
inected  by  Stirrup  Brook;  outlet.  Stirrup  Brook  (tributary 
er  to  the  Concord  and  thus  to  the  Merrimack)  through  Bart- 
ibout  270  feet.    Marlboro  sheet. 
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Little  Clear  Pond. — Plymouth  County;  town  of  Plymouth;  a  small  pond  one- 
mile  northeast  of  East  Carver;  east  of  and  very  near  to  Darby  Pond.  Plym( 
sheet. 

LmxE  Cliff  Pond. — ^Barnstable  County;  l\  milee  west  of  South  Orleans;  a  m 
connects  the  west  end  of  the  pond  with  Cliff  Pond  and  Long  Pond.  Well 
sheet. 

LmxE  Creek.— Plymouth  County;  town  of  Marshfield;  rises  near  Marshfield  Ce 
station;  flows  northward  and  northeastward  into  the  tidal  marsh  through  w] 
North  Kiver  discharges  into  the  bay;  about  2  miles  long.    Duxbury  sheet. 

LiTTLB  Creek  Pond. — ^Pljrmouth  County;  town  of  Duxbury;  near  head  of  S< 
River.    Duxbury  sheet. 

Little  Fivemile  Pond. — Plymouth  County ;  town  of  Plymouth ;  one  of  a  group  of  si 
ponds  in  the  southern  part  of  the  township  west  of  Agawam  River.  Plymt 
sheet. 

LmxE  Herrino  Pond. — ^Plymouth  County;  southeastern  part  of  town  of  Plymo 
outlet,  Monument  River  through  Great  Herring  Pond  to  Buzzards  Bay;  abo 
mile  long;  the  stream  connecting  Little  Herring  with  Great  Herring  Pond  is  al 
one-fourth  mile  long.    Plymouth  sheet. 

Little  Island  Pond. — Pljonouth  County;  town  of  Plymouth;  one-fourth  mile  so 
west  of  Beaver  Dam  Pond,  into  which  it  discharges  by  a  northeastward  flo\ 
stream.    Plymouth  sheet. 

Little  Mioxes  Pond. — Nantucket  County;  Nantucket  Island;  one-half  mile  so' 
east  of  Great  Mioxe?  Pond;  one  of  the  numerous  elongated  ponds  on  the  s< 
shore  of  the  island ;  separated  from  the  ocean  by  a  barrier  beach .    Nantucket  sh 

Little  Pond. — ^Barnstable  County ;  town  of  Falmouth;  a  baylike  pond  connected  ^ 
Vineyard  Sound  by  a  narrow  channel;  one-half  mile  east  of  Falmouth  Heij 
Falmouth  sheet. 

Little  Pond. — Middlesex  County;  a  short  distance  west  of  Somerville;  inlets,  W 
Brook  from  the  west  and  a  small  stream  from  Spy  Pond  to  the  north;  natural 
let,  Little  Biver  to  Alewife  Brook  (tributary  to  Mystic  River);  formerly  pai 
the  reservoir  system  of  Boston  and  vicinity.    Boston  sheet. 

Little  Pond. — ^Norfolk  County;  west  of  South  Braintree;  outlet,  a  stream  one- 
mile  long  flowing  from  the  southwest  end  of  southeastward  into  Weymouth  ] 
River.    Dedham  sheet. 

Little  Pond. — ^Plymouth  County;  town  of  Plymouth;  outlet,  a  stream  one-half  i 
long  flowing  southwestward  into  Billi:^:ton  Sea;  outlet.  Town  Brook  to  Plymt 
.  Harbor.    Plymouth  sheet. 

LnTLE  Pond. — Worcester  County;  a  email  pond  2  miles  northwest  of  Hudson,  at 
tude  320  feet  above  sea  level;  outlet,  a  small  straam  flowing  southward  into  a  m 
brger  stream  (unnamed  on  the  map),  which  takes  a  southeasterly  course,  ps 
through  a  pond  at  Hudson,  and  discharges  into  Assabet  River  (tributary  thrc 
Concord  River  to  the  Merrimack).    Marlboro  sheet. 

Little  Pond. — Worcester  County;  town  of  Mendon;  an  expansion  of  Meadow  Br 
which  flows  through  it  to  West  River  (tributary  to  Blackstone  River  and  ( 
through  Seekonk  and  Providence  rivers  to  Narr^iansett  Bay).    Blackstone  sh 

Little  Puddino  Brook. — ^Plymouth  County;  town  of  Pembroke;  a  stream  abo 
mile  long  flowing  northwestward  into  Herring  Brook  (tributary  to  North  Rii 
Abington  sheet. 

Little  Quittacas  Pond. — ^Plj-mouth  County;  a  pond  one  mile  long  by  three-fou 
mile  wide  lying  one-eighth  mile  west  of  the  southern  half  of  Great  Quittacas  P< 
with  which  it  is  connected  by  a  short  eastward  flowing  stream;  natural  outl< 
the  Quittacas  ponds,  Mattapoisett  River;  the  ponds  are  used  by  the  city  of  1 
Bedford  as  a  source  of  municipal  water  supply.    Middleboro  sheet. 
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y ;  a  tidal  channel  in  the  marsh  one-half  mile  cost  of 
m  Dartmouth;  connected  with  Buzzards  Bay.    New 

■;  rises  about  one-half  mile  west  of  Newburj'port,  at 
e  sea  level;  flows  generally  southeastward  5 i  miles  into 
Plum  Island  River  and  the  Atlantic  Ocean)  near  New- 
jiport  sheet. 

;  rises  in  a  swamp  about  one-half  mile  south  of  West 
d  one-half  mile,  then  generally  eastward  1}  miles  to  its 
;r;  just  east  of  West  Gloucester  it  terminates  in  a  tide- 
r  sheet. 

lunty;  formed  in  the  town  of  Wortliington  by  the  junc- 
reams;  Wards  stream,  the  continuation  of  Little  River, 
I'orthington  Comers;  flows  southeastward  3  miles,  then 
gville,  where  it  receives  Watts  stream;  from  Ring\'ille 
tsterly  5}  miles  to  its  junction  with  Weetfield  River 
:ut);  length  to  head  of  Wards  stream,  10  miles.    Ches- 

:;iounty,  N.  H.,  Essex  County,  Mass.;  rises  in  the  town 
ham  County,  N.  H.,  about  280  feet  above  sea  level; 
out  1  i  miles  it  takes  a  southeastward  course  for  about 
ard  3  miles  into  Essex  County,  Mass.,  where  it  resumes 
:or  3}  miles  and  discharges  into  Merrimack  River  at 
ary  in  Massachusetts,  Fishing  River.  Haverhill  sheet, 
mty;  towns  of  Charlton  and  Oxford;  rises  about  3  miles 
ows  southeastward  to  a  point  1}  miles  below  Mill  ward, 
Slaters  Reservoir  to  Buffumville,  then  eastward  into 
hrough  Quinebaug  River  to  Shetucket  River  and  thus 
I  Long  Island  Sound);  length,  about  10  miles.  The 
nbor  of  small  ponds  and  receives  the  drainage  from  a 
hiding  Gore  Pond,  Pierpoint  Meadow  Pond,  and  South 
ster  sheet. 

—Plymouth  County;  town  of  Pembroke;  one-half  mile 
ttom  Pond,  into  which  it  discharges  by  a  northward 
I  sheet. 

ible  County;  town  of  Yarmouth;  IJ  miles  northeast  of 
flowing  southwest  and  south  into  Lewis  Bay  on  Nan- 
B  sheet. 

uth  County;  town  of  Plymouth;  one-fourth  mile  south 
-fourths  mile  east  of  White  Island  Pond.    Plymouth 

uth  County;  town  of  Kingston;  north  of  Monks  Hill; 
5melt  Pond;  outlet.  Smelt  Brook  to  Jones  River  (tribu- 
y  to  Massachusetts  Bay).  Plymouth  sheet, 
uth  County;  town  of  Plymouth;  north  of  Great  South 
ugh  Eel  River  to  Plymouth  Harbor),  with  which  it  ia 
iward  flowing  stream.  Used  as  part  of  water  supply  of 
outh  sheet. 

orcester  County;  one-fourth  mile  northwest  of  Spec- 
discharges  and  which  has  outlet  to  North  Branch  of 
hrough  Nashua  River  to  the  Merrimack) .    Groton  sheet. 
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Locke  Bbook. — Hillsboro  County,  N.  H.,  Middlesex  County,  Mass. ;  rises  in 
Pond  in  the  southeastern  part  of  the  town  of  New  Ipswich,  Ilillsboro  Cot 
N.  H.,  at  altitude  about  1,000  feet  above  sea  level;  flows  southeastward  ab< 
miles  into  Ash  Swamp,  which  is  drained  through  Squannacook  River  to  Na 
River  and  thus  to  the  Merrimack.    Fitchburg  sheet. 

Lock  Pond. — Franklin  County;  town  of  Shutesbury;  east  of  Lock  Village;  thre 
flowing  streams;  outlet,  a  stream  2  miles  long  flowing  westward  1  mile  and  bc 
westward  1  mile  into  Saw  Mill  River  (tributary  to  the  Connecticut).  War 
and  Belchertown  sheets. 

Locust  Pond. — ^Middlesex  County;  northwest  base  of  Locust  HiH,  1  mile  north 
of  Tyngsboro;  inflowing  stream,  about  IJ  miles  long;  outlet,  a  stream 
half  mile  long  flowing  northeastward  into  Merrimack  River  1  mile  north  of  T] 
boro.    Lowell  sheet. 

LoNO  Creek. — Barnstable  County;  a  tidal  channel  in  the  marsh  back  of  Spring 
Beach.    Barnstable  sheet. 

Long  Duck  Pond. — Plymouth  County;  town  of  Plymouth;  one-half  mile  west  of 
tie  Herring  Pond.    Plymouth  sheet. 

Long  Meadow  Brook. — Hampden  County;  rises  in  a  small  pond  in  the  southern 
of  the  town  of  Longmeadow;  flows  northward  1  mile,  then  irregularly  westwi 
miles  into  Connecticut  River.    Springfield  sheet. 

Long  Meadow  Brook. — ^Worcester  County;  town  of  Rutland;  rises  in  Long  ] 
near  White  Hall ;  flows  northwestward  2  }  miles  into  Ware  River  (tributary  thr 
Chicopee  River  to  the  Connecticut),  2J  miles  southwest  of  North  Rutland, 
cester  sheet. 

Long  Plain  Brook. — Franklin  and  Hampshire  counties;  rises  in  the  town  of  Lev 
on  the  southeast  slope  of  Mount  Toby;  flows  in  general  southwestward  to 
necticut  River;  length,  7  mile?.    Northampton  sheet. 

Long  Pond. — Barnstable  Coimty;  between  Brewster  and  Harwich;  outlet,  thn 
Herring  River  to  Nantucket  Sound;  2 J  miles  long  and  1  mile  in  maximum  wi 
altitude,  about  20  feet  above  s6a  level.    Yarmouth  sheet. 

Long  Pond. — Barnstable  County;  half  a  mile  southwest  of  Yarmouth  Port 
Dennis  Pond.    Barnstable  sheet. 

Long  Pond. — Barnstable  County;  southeast  of  CUff  Pond,  with  wliichits  lower  ei 
connected  by  a  marsh.    Wellflect  sheet. 

Long  Pond.— Barnstable  County;  tovm  of  Barnstable;  one-half  mile  south  of  C 
Pond.    Barnstable  sheet. 

Long  Pond. — Barnstable  County;  town  of  Barnstable;  IJ  miles  west  of  CotuitPc 
Barnstable  sheet. 

Long  Pond. — Barnstable  County;  town  of  Falmouth;  IJ  miles  north  of  the  ci( 
Falmouth;  used  as  municipal  supply  by  Falmouth.    Falmouth  sheet. 

Long  Pond. — Barnstable  County;  town  of  Wellfleet;  a  mile  northeast  of  the  \'illa: 
Wellfleet;  connected  with  Great  Pond  by  a  short  stream.    Wellfleet  sheet. 

Long  Pond. — Barnstable  County;  town  of  Yarmouth;  three-fourths  mile  north 
of  South  Yarmouth;  a  narrow  pond  about  a  mile  long.    Yarmouth  sheet. 

Long  Pond. — Berkshire  County;  northwestern  part  of  the  town  of  Great  Barrinj 
natural  outlet,  Long  Pond  Brook  (tributary  through  Seekonk  Brook  to  G 
River  and  thus  to  the  Housatonic).  The  water  is  used  for  the  municipal  su 
of  the  village  of  Housatonic  in  the  town  of  Great  Barrington.    Sheffield  shei 

Long  Pond. — Bristol  and  Plymouth  counties;  town  of  Lakeville;  principal  in 
Fall  Brook  (head  of  Namasket  River)  and  stream  from  Elders  Pond;  outI< 
Assawompsett  Pond  and  thus  through  Namasket  River  and  Taunton  Riv« 
Narragansett  Bay.  The  pond  is  about  3  miles  long,  more  than  one-half  mi 
maximum  width,  and  contains  several  small  islands.    Middleboro  sheet. 
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)  County ;  weetem  part  of  the  town  of  Great  Barrington ; 
loutheastward  1  mile,  then  southweetward  1  mile  into 
through  Green  River  to  the  Houaatonic).    Sheffield 

",  town  of  Erving;  a  small  pond  discharging  by  an  east- 
uris  Pond  on  Moss  Brook  (tributary  through  Millers 

Warwick  sheet. 
.y ;  town  of  Blandford;  a  short  distance  east  of  the  Berk- 
lundary;  outlet,  a  stream  flowing  into  Pebble  Brook 
servoir  on  Weetfield  Little  River)  at  North  Blandford. 

Sandafield  sheet, 
y,  N.  H.,  Middlesex  Coiinty,  Mass.;  about  two-thirds 
luaetts;  outlet  through  Double  Brook  to  Beaver  Brook 
.    Lowell  sheet. 

ty ;  1  mile  south  of  Littleton  Common  on  the  south  slope 
itude  260  feet  above  sea  level;  inlet,  a  stream  one-half 
le  map;  outlet  a  stream,  also  imnamed  on  the  map, 
9,  through  Fort  Pond,  into  a  stream  called  on  the  map 
innamed  stream  is  considered  the  head  of  Fort  Pond 
r  area  than  does  the  tributary  called  on  the  map  Fort 
Framingham  sheets. 

ity;  1  mile  southwest  of  Tewksbury  Center,  at  altitude 
level;  outlet,  a  short  stream  about  one-half  mile  long 
itent  Brook  (tributary  through  Shawsheen  River  to  the 
t  three-fourths  mile;  width,  about  one-fourth  mile. 
)ts. 

ty ;  2  miles  northeast  of  Ayer;  between  Snake  and  Rocky 
m;  marshy;  outflowing  stream  passes  through  Sandy 
if  Ayer  and  thus  through  Nonacoicus  Brook  to  Nashua 
errimack) ;  altitude,  230  feet  above  sea  level.    Groton 

inty;  Nantucket  Island;  western  end;  a  narrow  pond 

a  mile  of  Nantucket  Sound  on  the  north  and  one-eighth 

e  south.    Nantucket  sheet. 

ity;  town  of  Plymouth;  one  of  a  group  of  small  ponds  in 

le  township.    Plymouth  sheet. 

ity;  town  of  Plymouth;  3  miles  south  of  Telegraph  Hill; 

Is,  one  on  the  north  and  the  other  on  the  south;  1  mile 


ity;  town  of  Rochester;  lees  than  one-eighth  mile  south- 
Middleboro  sheet. 

ity;  two  small  ponds  connected  by  a  short  stream;  the 
town  of  Plymouth;  the  southerly  in  Wareham;  neither 
Qg,  and  the  name  may  be  applied  to  either  or  both. 

ty ;  principal  inlets,  streams  from  Baker  Pond  and  Alum 
le-eighth  mile  long  flowing  southward  into  Quinebaug 

Shetucket  River  to  Thames  River  and  thus  to  Long 
le  west  of  Fiskdale.    The  pond  is  about  2  miles  long  and 
imum  width.    Brookfield  sheet. 
Ity;  town  of  Royalston;  on  East  Branch  of  Tully  River 

River  to  Millers  River  and  thus  to  the  Connecticut), 
branch  of  Tully  River  the  Pond  receives  Boyce  Brook. 
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Long  Pond. — Worcester  county;  town  of  Rutland ;  west  of  the  viUage  of  West  Ru 

inlet,  stream  from  Demond  Pond;  outlet,  Long  Meadow  Biook  to  Wore 

(tributary  through  Chicopee  River  to  the  Connecticut).    The  pond  ia  a1 

miles  long  and  one-eighth  mile  wide.    Worcester  sheet. 
Loon  Pond. — Hampden  County;  a  small  pond  IJ  miles  south  of  Chicopee 

(tributary  to  the  Connecticut).    Palmer  and  Springfield  sheets. 
Loon  Pond. — Plymouth  County;  town  of  Lakeville;  one-fourth  mile  northc 

Elders  Pond.    Middleboro  sheet. 
Loot  Pond. — Plymouth  County ;  town  of  Plymouth;  one-fourth  mile  east  of  Billi 

Sea.    Plymouth  sheet. 
LoTE  Cbeek. — Barnstable  County;  town  of  Yarmouth;  a  tidal  channel  in  the 

north  of  Yarmouth  Port.    Barnstable  and  Yarmouth  sheets. 
LovELLs  Pond. — Barnstable  County;  town  of  Barnstable;  one-fourth  mile  e 

Santuit  Pond;  outlet,  a  stream  2  miles  long  flowing  southeastward  into  Ost< 

Harbor,  Nantucket  Soimd.  Barnstable  sheet. 
Lower  M.'issapoao  Pond.  See  Massapoag  ponds. 
Lower  Pond. — ^Hampshire  County;  one  of  a  group  of  three  ponds  in  the  to 

Belchertown   drained  by   Bachelor    Brook   (tributary   to  the   Connecl 

Belchertown  she'-t. 
Lubber  Brook. — ^Middlesex  County;  rises  1}  miles  southwest  of  Wilmington  0 

at  altitude  80  feet  above  sea  level;  flows  generally  westward  about  1}  i 

northeastward  3}  miles,  then  southeastward  1}  miles  into  Ipswich  River. 

rence  sheet. 
Lulu  Brook. — Berkshire  County;  rises  in  the  eastern  part  of  the  town  of  Har 

flows  southeaatward  across  the  southwestern  comer  of  Lanesboro  into  Piti 

and  enters  the  northern  arm  of  Lake  Onota  (outlet  Onota  Brook  to  west  b 

of  Housatonic  River  and  thus  to  the  Housatonic);  length,  3  miles.    BerlL 

Pittsfield  sheets. 
Lynde  Brook. — Worcester  County;  rises  on  the  southwest  slope  of  Asnebumskit 

flows  southeastward  and  joins  Kettle  Brook  (tributary  through  Blackstone 

to  Seekonk  River  and  thus  through  Providence  River  to  Narragansett  Bt 

the  pond  at  Cherry  Valley;  passes  through  Lynde  Brook  Reservoir.    Wor 

and  Webster  sheets. 
Lynde  Brook  Reservoir. — Worcester  County;  north  of  Cherry  Valley;  inle 

outlet,  Lynde  Brook  (tributary  through  Kettle  Brook  to  Blackstone  Rive 

thus  through  Seekonk  and  Providence  rivers  to  Narragansett  Bay).    Wor 

sheet. 
Lyons  Pond. — Hampden  County;  town  of  Ludlow;  1}  miles  north  of  Ludlow  O 

a  very  small  pond  on  a  tributary  of  Higher  Brook  (tributary  through  Chi 

River  to  the  Connecticut).    Palmer  sheet. 
Madequechau  Pond. — ^Nantucket  County;  Nantucket  Island;  south  shore; 

rated  from  the  ocean  by  a  narrow  beach.    Nantucket  sheet. 
Maiden  Brook. — Worcester  County;  rises  about  IJ  miles  northwest  of  Summit  si 

on  the  Fitchburg  &  Worcester  Railroad,  at  altitude  about  820  feet  above  sea ' 

flows  somewhat  eastof  north  into  upper  end  of  Wachusett  Reservoir;  length, ; 

Smiles.    Worcester  sheet. 
Malden  River. — ^Middlesex  County;  rises  just  north  of  Melrose  and  flows  easl 

about  1  mile,  then  southward  about  9  miles  into  Mystic  River;  drains  Ci 

Pond  at  Melrose.    Boston  sheet. 
Manciiaug  Pond. — Worcester  County;  northwest  of  the  village  of  Manchaug; 

and  outlet,  Mumford  River  (tributary  to  Blackstone  River,  and  thus  th 

Seekonk  and  Providence  rivers  to  Narragansett  Bay);  nearly  2  miles  long; 

half  mile'  wide.    Webster  sheet. 
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pehire  County;  head  of  Southwest  Branch  of  main  Manhan 
the  Connecticut).  Chesterfield  and  Granville  sheets. 
sshire  County;  rises  on  the  west  slope  of  Mount  Piegah;  flows 
ilea,  thence  northeastward  10  miles  to  its  junction  with  the 
headwater  stream,  called  Manhan  Brook,  joins  the  Southwest 
r  is  called  above  Russellville,  in  the  western  part  of  the  town 
rincii)al  tributary  of  the  river  is  the  North  Branch,  which 
iVcsthampton,  Northampton,  and  a  small  area  in  Southampton, 
ampton,  Granville,  and  Springfield  sheets. 
1  Branch. — Rises  about  3  miles  northwest  of  Hanging  Ifoun- 
stward  9  miles  into  Manhan  River  (tributary  to  the  Connecti- 
of  Easthampton;  principal  tributaries,  North  Brook  (consid- 
e  stream)  and  Sodden  Brook.    Chesterfield  and  Northampton 

HWEST  Branch. — See  Sfanhan  River. 

•kshire  County;  town  of  Florida;  a  stream  2  miles  long,  flowing 
)  Cold  River  (tributary  through  Deerfield  River  to  the  Con- 
mile  below  the  mouth  of  Tanner  Brook.    Greylock  and  Ilawley 


irkshire  County;  a  small  pond  northwest  of  the  village  of  Great 

,  a  stream  one-half  mile  long  flowing  eastward  into  Housiatonic 

sheet. 

OK. — ^Middlesex  County;  rises  about  IJ  miles  west  of  North 

s  140  feet  above  sea  level;  flows  eastward  1  mile,  then  northward 

ich  River.    Lawrence  sheet. 

;. — Plymouth  County;  rises  in  the  southern  part  of  the  town  of 

southward  3  miles  and  discharges  into  the  pond  which  is  an 

ram  River  (tributary  through  Wareham  River  to  Buzzards  Bay) 

reham.    Plymouth  sheet. 

nouth  County;  town  of  Hanson;  outlet,  a  stream  about  one-half 

;  southeastward  into  Indian  Head  Pond  (outlet,  Indian  Head 

lead  River  and  thus  through  North  River  to  Massachusetts  Bay). 

itable  County;  town  of  Falmouth;  about  halfway  between  East 
ith.    Falmouth  sheet. 

kshire  County;  rises  in  the  town  of  Lenox  a  mile  southeast  of 
;  flows  southward  2J  miles,  then  westward  one-half  mile  into 
•1,  from  which  it  flows  southward  to  Housatonic  River;  length 
?e  Bowl,  about  3  miles;  to  extreme  head,  7  miles.    Pittsfield 


r  ■ 


shire  County;  town  of  Egremont;  one  inlet;  outlet,  a  stream  a 
g  southeastward  into  Kamer  Brook  (head  of  Hubbard  Brook, 
ry  through  Schenob  Brook  to  the  Housatonic).  Sheflield  sheet. 
Idlesex  County;  1  mile  northeast  of  Groton  between  Chestnut 
t  Hill;  outlet,  Martins  Pond  Brook  to  Cow  Pond  Brook  and  thus 
)ag  ponds  and  Salmon  Brook  to  the  Merrimack;  altitude,  310 
2vel.    Groton  sheet. 

(iddlesex  Coimty;  rises,  in  Martins  Pond,  2 J  miles  northwest  of 
at  altitude  80  feet  above  sea  level;  flows  southwestward  1  mile, 
aatward  2  miles  into  Ipswich  River.  Lawrence  sheet. 
DK.— Middlesex  County;  rises  in  Martin  Pond  at  altitude  310  feet 
flows  southeastward  about  2}  miles  into  Cow  Pond  Brook,  which 
igh  Masaapoag  ponds  to  Salmon  Brook  and  thus  to  the  Merrimack 
leadows).    Groton  sheet. 
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Martins  Pond. — ^Middlesex  and  Eaeex  counties;  in  a  swamp  2}  miles  northw 
Reading;  inlet,  Skug  River;  outlet,  Martins  Brook  to  Ipswich  River;  altitu 
feet  above  sea  level;  length,  one-half  mile;  marimnm  width,  one-fourth 
Lawrence  sheet. 

Marts  Ponp. — Plymouth  County;  town  of  Rochester;  one-half  mile  east  of  Leo 
Pond  on  Sippicon  River.    Middleboro  sheet. 

Mashpbb  Pond. — Barnstable  County;  at  head  of  Mashpee  River  (tributary  to 
tucket  Sound);  a  large  pond  of  very  irregular  outline;  the  upper  arm  of  the 
is  called  Wakeby  Pond.    Barnstable  sheet. 

Mashpee  River. — Barnstable  County;  rises  in  Mashpee  Pond;  flows  southwari 
southeastward  into  Poponesset  Bay  through  which  it  is  connected  with  Nant 
Sound;  length  to  head  of  Wakeby  Pond  (the  northern  arm  of  Mashpee  F 
about  8  miles.    Barnstable  sheet. 

Mason  Brook. — Hillsboro  County,  N.  fl.,  Middlesex  County,  Mass.;  rises  b 
western  part  of  the  town  of  Mason  in  Hillsboro  County,  N.  H.,  at  altitude  i 
940  feet  above  sea  level;  flows  somewhat  east  of  south  about  6  miles  iaU 
Swamp,  which  is  drained  through  Squannacook  River  to  Nashua  River  and 
to  the  Merrimack.    Peterboro  and  Fitchbuig  sheets. 

Massapoao  Pond. — Norfolk  Coimty;  town  of  Sharon;  several  small  infl( 
streams;  outlet.  Canton  River  to  Neponset  River;  altitude,  about  260 
length,  about  1  mile;  maximum  width,  about  one-half  mile.    Dedham  shee 

Massafoao  Ponds. — Middlesex  County;  about  3  miles  northeast  of  Groton; 
ponds  connected  by  streams  about  one-foiuth  mile  long;  inlet.  Cow  Pond  1 
(the  head  of  Salmon  Brook);  outlet,  Salmon  Brook  to  Merrimack  River, 
upper  pond  lies  just  below  the  200-foot  contour.    The  lower  pond  is  just  ahoy 
160-foot  contour.    From  the  head  of  the  upper  pond  to  the  outlet  of  the 
pond  the  distance  is  about  2}  miles.    The  middle  pond  is  the  longest  and  is  < 
Massapoag  Pond.    Groton  and  Lowell  sheets. 

Massapoao  Pond. — Worcester  County;  southeast  slope  of  Nichols  Hill,  1  mile 
of  Shirley  reservoir;  inlet,  a  stream  from  Unchechewhaton  Pond;  outl 
stream  about  IJ  miles  long  flowing  northeastward  into  Catacoonamug  ] 
(tributary  through  Shirley  reservoir)  to  Nashua  River  and  thus  to  the  Metiii 
Groton  sheet. 

Matpield  River. — Norfolk  and  Plymouth  coimties;  rises  in  the  swamp  northe 
Stoughton;  flows  southeastward  about  15  miles  and  unites  with  Town  Ri'\ 
form  Taunton  River;  called  Salisbury  Plain  River  and  Saulsbury  Brook  i 
junction  with  Beaver  Brook;  principal  tributaries,  Beaver  Brook,  Me 
Brook,  and  Satucket  River.    Abuigton  and  Dedham  sheets. 

Mattapoisett  River. — Plymouth  County;  the  natural  outlet  of  Great  Qui: 
Pond;  from  this  pond  the  stream  flows  southeastward  to  Snipatuit  Pond, 
southward  to  Mattapoisett  Harbor  where  it  enters  Buzzards  Bay;  length, : 
12  miles.  Great  and  Little  Quittacas  ponds  are  used  by  the  city  of  New  Be 
as  a  source  of  municipal  water  supply.    Middleboro  and  New  Bedford  shee 

Maxet  Pond. — Nantucket  County;  Nantucket  Island;  one-half  nule  north  of  '. 
mock  Pond;  1}  miles  west  of  the  city  of  Nantucket;  small.    Nantucket  she 

Maynard  Brook. — ^Worcester  County;  town  of  Oakham;  rises  1  mile  southw 
the  village  of  Oakham;  flows  southeastward  2)  miles  into  Fivemile  River  ( 
tary  through  East  Brookfield  River  to  Quaboag  River  and  thus  through  Chi 
River  to  the  Connecticut)  one-half  mile  north  of  Brooks  Pond.    Bane  shee 

McCard  Brook.— Franklin  County;  rises  on  the  southeast  slope  of  Ball  Moui 
flows  west  of  south  2i  miles  into  Mill  Brook  (tributary  through  Green  Ri' 
Deerfield  River  and  thus  to  the  Connecticut).    Greenfield  sheet. 
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ol  Ck>unty;  riaee  2  miles  east  of  North  Rehoboth;  flows  east  of 

xK)k  (tributary  through  Threemile  River  to  Taunton  River 

Qsett  Bay);  length,  2}  miles.    Taunton  sheet. 

ipahire  Coimty;  rises  on  Walnut  Hill  in  the  town  of  Plain- 

rd  5  miles  to  Cummington,  where  it  enters  Westfield  River 

nnecticut).    Hawley  and  Chesterfield  sheets. 

lleaex  County;  rises  on  northwest  slope  of  Snake  Meadow 

O  feet  above  sea  level;  flows  irregularly  northeastward  into 

through  Keyes  Brook  to  Stony  Brook  and  thus  to  the  Merri- 
;  2  milee.    Lowell  sheet. 

mouth  County;  town  of  E^t  Bridgewater;  rises  about  2  miles 
,  flows  southwesterly  3^  miles  to  its  junction  with  Kfatfield 
rough  Taunton  River  to  Karragansett  Bay);  flows  through  sev- 
Abington  sheet, 
rceeter  County;  rises  in  Nipmuck  Pond  a  mile  southwest  of  Xhe 

flows  southweetward  2  miles,  then  westward  about  a  mile  into 
ary  to  Blackstone  River  and  thus  through  Seekonk  and  Provi- 
rragansett  Bay) ;  tributary,  Wigwam  Brook.  Blackstone  sheet, 
irceeter  County;  2  milee  southwest  of  New  Braintree;  a  stretch 
butary  throu^  Wickaboag  Pond  to  Quaboag  River  and  thus 
Eliver  to  the  Connecticut)  between  the  ponds  into  which  Sucker 
ind  the  head  of  Mill  Brook;  1}  miles  long;  Barre  sheet. 
;e8  County;  Marthas  Vineyard;  north  of  Cottage  City;  sepa- 
nd  by  a  narrow  beach.  Marthas  Vineyard  sheet. 
D. — ^Worcester  County;  a  pond  about  a  mile  long,  which  lies 
ster  and  discharges  by  a  stream  that  flows  southeastward  into 
tary  to  Whitman  River,  which  discharges  through  North  Branch 

0  Nashua  River  and  thus  to  the  Merrimack;  altitude,  1,010  feet 
all  of  outflowing  stream,  140  feet.    Fitchbiu^  sheet. 

•rkshire  Coimty;  a  mile  south  of  Pittsfield;  principal  inlet, 
c;  outlet,  Wanpenum  Brook  to  Housatonic  River;  small.    Pitta- 

)uke8  County;  Marthas  Vineyard;  Gay  Head;  the  water  of  Vine- 
:rB  the  pond  at  its  northeast  end;  a  southern  arm  of  the  pond 
tends  within  an  eighth  of  a  mile  of  the  ocean  at  the  south.  The 
re  than  a  mile  long  (northeast-southwest)  and  about  a  mile  wide. 

rcester  County;  town  of  Dudley;  inlets,  streams  from  Lamed 
Pond;  outlet,  a  stream  one-eighth  mile  long  flowing  eastward  into 
ributary  through  Quinebaug  River  to  Shetucket  River  and  thus 
River  to  Long  Island  Sound).  Webstersheet. 
—New  Hampshire,  Massachusetts;  formed  near  Franklin,  N.  H., 
ugewaaaet  and  Winnepesaukee  rivers;  Pemigewasset  River,  con- 

1  of  the  main  stream,  rises  in  Profile  Lake  near  Franklin,  N.  H., 
60  miles  north  of.  Franklin  and  less  than  10  miles  from  Mount 

altitude  approximately  2,000  feet  above  sea  level.  Below  Frank- 
ick  flows  southward  about  60  milee,  crosses  iato  Massachusetts, 
7  of  Lowell  turns  abruptly,  flows  northeastward  about  40  miles  to 
rhere  it  enters  the  ocean.  Total  length  to  head  of  Penugewaaset 
h  miles;  draioage  area,  5,010  square  miles,  of  which  about  1,200 
in  MaBsachusetta,  211  square  miles  lying  in  the  Nashua,  Sudbury, 
ituate  drainage  areas  from  which  water  is  permanently  diverted 
}f  Boston  and  vicinity. 
iP  415-16 ^24 
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Important  tributaiiee  of  the  Merrimack,  other  than  headwater  streani 
Contoocook,  Suncook,  Puscataquog,  Souh^ian,  and  Nashua  rivers.  Of 
only  the  Nashua  liee  principally  in  Manachuaetts. 

Elevation  of  river  at  Franklin,  about  270  feet.  Upper  portion  of  ba 
rough  and  mountainous  and  very  largely  in  forests;  below  Franklin,  co 
drained  is  rolling  and  much  of  it  is  form  land. 

The  river  flows  in  reaches  of  moderate  slope  separated  by  fall  ovei 
ledges.  It  is  navigable  as  far  as  Haverhill,  and  for  small  boats  as  far  as  Lawi 
Mean  annual  rainfall  in  basin,  about  42  inches,  ranging  from  about  46  i 
at  Lowell  to  38  inches  at  Plymouth,  but  it  is  probably  much  greater  in  the  i 
tainous  r^on  near  the  head  of  the  Pemigewasset  than  elsewhere  in  the  an 
The  combined  area  of  lakes  and  ponds  in  the  drainage  basin  is  approxin 
183  square  miles,  of  which  about  105  square  miles  is  contained  in  Lake  Win 
saukee.  The  storage  on  many  of  the  lakes  is  controlled  by  users  of  water 
on  the  river  and  greatly  improves  the  low-water  flow.  In  a  general  way  th« 
favorable  storage  and  power  sites  on  the  Merrimack  are  being  utilized,  but  < 
tributaries,  especially  on  the  Pemigewasset  and  its  tributaries,  there  is  a 
amount  of  unutilized  fall.  Gaging  stations:  Pemigewasset  River  at  Plyn 
N.H.,  1886-1915;  Merrimack  River  at  Franklin  Junction,  N.  H.,  190^1915 
vins  Falls,  N.  H.,  1904-1915;  Lowell,  Mass.,  1848-1860, 1865-1915,  and  Law 
Mass.,  1880-1915.  Authority:  Water-Supply  Papers  of  U.  S.  Geological  St 
Manchester,  Lowell,  Lawrence,  Haverhill,  and  Newburyport  sheets.  St 
pages  192-282  of  this  report. 

MiAcoMET  Pond. — Nantucket  County;  Nantucket  Island;  one  of  the  nun 
elongated  ponds  on  the  south  shore  of  the  island;  about  a  mile  long;  sepi 
from  the  ocean  by  a  barrier  beach.    Nantucket  sheet. 

MiCAjAH  Pond. — Plymouth  Coxmty;  town  of  Plymouth;  three-fourths  mile  soi 
the  west  end  of  Billington  Sea.    Plymouth  sheet. 

Middle  Pond. — ^Hampshire  County;  one  of  a  group  of  three  ponds  in  the  to 
Belchertown  drained  by  Bachelor  Brook  (tributary  to  the  Connecticut), 
chertown  sheet. 

Mn-K  Brook. — Essex  County;  formed  by  the  junction  of  Hewlett  and  Pye  b 
about  one-half  mile  north  of  Topafield;  flows  southeastward  21  miles  into  Ip 
River;  swampy  throughout  much  of  its  course.    Salem  sheet. 

Mile  Brook. — Plymouth  County;  town  of  Kingston;  a  stream  about  a  mile 
flowing  southward  into  the  north  end  of  Blackwater  Pond  on  Halls  Brook  ( 
tary  through  Jones  Kiver  to  Kingston  Bay,  a  branch  of  Massachusetts 
Duxbury  sheet. 

Miles  River. — Essex  County;  rises  in  a  swamp  about  3  miles  northeast  of  Be 
takes  an  irregular  course  westward  for  4  miles,  then  flows  generally  east  of 
for  7  miles  into  Ijiswich  River  about  1  mile  southwest  of  Ipswich;  throug 
small  tributaries  it  drains  Wenham  Lake  and  Beaver  Pond.    Salem  sheet. 

Mill  Brook. — Bristol  County;  town  of  Fall  River;  rises  north  of  Copecut  Hill; 
west  of  north  into  Assonet  River  (tributary  through  Taunton  River  to  ] 
gansett  Bay)  below  the  village  of  Assonet;  length,  about  5  miles;  tidal  in 
course.    Taunton  and  Fall  River  sheets. 

Mill  Brook. — Franklin  County;  rises  1}  miles  southwest  of  North  Heath; 
southwesterly  4J  miles  into  Deerfield  Kiver  (tributary  to  the  Connectic 
Charlemont.    Hawley  sheet. 

Mill  Brook.— Franklin  County;  rises  southeast  of  Alexander  Hill  in  the  to 
Northfield;  flows  eastward  and  northeastward  about  2  miles,  nortiiwestK 
nules,  Bouthwestward  2  miles,  then  again  northwestward  1)  miles  to  its  jui 
with  Connecticut  River  at  Northfield;  fall,  1,000  feet,  of  which  500  feet  ( 
in  a  little  more  than  2  miles  as  the  stream  encircles  the  base  of  Hemlock  Mou 
Warwick  sheet. 
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>iinty :  rises  southeast  of  Frizzell  Hill,  in  the  town  of  Leyden; 
□oilea,  then  southwesterly  5  miles  to  its  junction  with  Green 
igh  Deerfield  River  to  the  Connecticut)  north  of  Green- 
ary,  McCard  Brook.    Greenfield  Sheet. 
!ounty ;  town  of  Monroe.    See  Dunbar  Brook. 
County;  town  of  Brimfield.    Su  Quinebaug  River. 
'.  Covinty;  rises  in  the  northern  part  of  the  town  of  Plainfield; 
if  south  6  miles  into  Westfield  River  (tributary  to  the  Con- 
nd  Chesterfield  sheets. 

e  County;  town  of  Goshen;  the  stream  flowing  from  the 
>ahen  and  forming  the  head  of  West  Branch  of  Mill  River 
aecticut).    Chesterfield  sheet. 

County;  rises  (as  Sucker  Brook)  in  the  town  of  New  Brain- 
ill;  flows  southwestward  4  miles  into  a  small  pond  in  North 
lorthwestward  li  miles  (as  Meadow  Brook),  thence  south- 
.boag  Pond  to  Quaboag  River  (tributary  through  Chicopee 
:ticut);  distance  along  stream  from  head  of  Sucker  Brook 
)  miles.  Barre  and  Brookfield  sheets, 
r  County;  rises  1  mile  northwest  of  Summit  Station;  flows 
'.  a  mile,  thence  southward  through  the  city  of  Worcester 
r  (tributary  through  Seekonk  River  to  Providence  River; 
uisett  Bay);  principal  tributary,  stream  from  North  Pond- 
al  small  ponds.    Worcester  sheet. 

>r  County;  town  of  Rutland;  rises  in  Moulton  Pond  north  of 
ws  southwestward  1  mile,  then  northwestward  2  miles  into 
t  (tributary  through  Ware  River  to  Chicopee  River  and  thus 

Worcester  sheet. 
ii  Coimty;  town  of  Webster;  rises  in  Lake  Chaugunagunga 
restward  into  French  River  (tributary  to  Quinebaug  River 
Jhetucket  and  Thames  rivers  to  Long  Island  Sound)  near 
it  a  mile  long.    Webster  sheet. 

)le  County;  rises  in  Mill  Pond  at  Sandwich;  flows  northward 
7h  the  tidal  marsh  east  of  Sandwich  and  discharges  into  Cape 
ble  sheet. 

er  County;  a  northwestward  flowing  stream  discharging  into 
utary  to  Connecticut  River)  at  Athol;  drains  several  ponds 
including  the  reservoir  southwest  of  Ward  Hill.    Winchendon 


■        i 


!     i 


pden  County;  town  of  Agawam;  a  stream  less  than  a  mile 
kwaid  into  Westfield  River  (tributary  to  the  Connecticut). 


:.— Plymouth  County;  a  stream  about  2  miles  long  flowing 
ick  Brook  at  the  northern  end  of  the  swamp  through  which 

on  its  way  to  Great  Quittacas  Pond  (natural  outlet,  Matta- 
izzards  Bay).    Middleboro  sheet. 

•cester  and  Franklin  counties;  formed  in  the  town  of  Ash- 
men of  Bear  Meadow  and  Bluefield  brooks.    Bluefield  Brook, 

larger  area  and  is  therefore  considered  the  continuation  of 
he  southwestern  part  of  the  town  of  New  Ipswich,  Hillsborough 
a  small  pond  on  the  south  slope  of  Barrett  Moimtain,  and  flows 
miles  to  its  junction  with  Bear  Meadow  Brook;  from  this  point 
I  of  the  Millers  is  southwesterly  and  westerly  to  Millers  Falls, 
rply  and  flows  northward  to  its  junction  with  the  Connecticut; 
kiles;  drainage  area,  394  square  miles,  of  which  313  square  miles 
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is  in  Massachusetts  and  81  square  miles  in  New  Hampshire;  principal  tribi 
from  the  north,  Priest  Brook,  Tully  River,  Orcutt,  Moss,  and  Keyup  b 
from  the  south.  Otter  Biver,  Beaver  Brook,  Mill  Creek,  and  Whetstone,  0 
and  Wickett  brooks.  The  basin  contains  many  jwnds,  the  largest  being 
Monomonac;  precipitation  throughout  the  basin  ranges  from  45  inches  i 
upper  to  40  inches  in  the  lower  part;  water  powers  fairly  well  developed, 
cially  between  Athol  and  Millers  Falls.  Gaging  stations  at  Wendell  and  £ 
Fitchburg,  Winchendon,  and  Warwick  sheets.    See  also  pages  82-88  of  this  i 

MiLLHAM  Brook. — ^Middlesex  County;  rises  in  Williams  Pond  just  west  of  Mai 
at  altitude  about  420  feet  above  sea  level;  flows  generally  westward  2  mih 
Asaabet  River  (tributary  through  Concord  River  to  the  Merrimack).  Ma 
sheet. 

MiLt  Pond. — Barnstable  County;  1{  miles  southeast  of  Yarmouth  vijlago;  infl 
stream  considered  the  head  of  Bass  River;  outlet,  Bass  River  (through  I 
Pond)  into  Nantucket  Sound;  about  one-half  mile  long.    Yarmouth  sheet. 

Mill  Pond. — Barnstable  County;  town  of  Bourne;  north  of  Monument  Beach 
nected  through  Back  Biver  with  Phinneys  Harbor,  Buz^otrds  Bay.  Fah 
sheet. 

Mill  Pond. — Barnstable  County;  town  of  Chatham;  outlet,  Mitchell  River  to 
Harbor  and  Nantucket  Sound.    Chatham  sheet. 

Mill  Pond.— Barnstable  County;  town  of  Sandwich;  outlet,  Mill  Creek  to  Cap 
Bay.    Barnstable  sheet. 

Mill  Pond. — ^Bristol  County;  an  expansion  of  Acushnet  River  (tributary  tc 
Bedford  Harbor)  about  a  mile  north  of  Acushnet.    New  Bedford  sheet. 

Mill  Pond. — Middlesex  County;  on  Beaver  Brook  (outlet,  through  Forge 
to  Stony  Brook  and  thus  to  the  Merrimack)  near  Littleton  station.  Groto 
Lowell  sheets. 

Mill  Pond. — Plymouth  Coimty;  town  of  Plymouth;  on  Eel  River  (tributi 
Plymouth  Harbor)  about  1}  miles  east  of  Great  South  Pond.    Plymouth 

Mill  Ponds. — Barnstable  County;  a  group  of  ponds  south  of  West  Brewster;  < 
Herring  River  into  Cape  Cod  Bay.  The  largest  of  the  ponds  is  about  a  mil 
and  one-half  mile  wide.    Yarmouth  sheet. 

Mill  River. — Bristol  County;  formed  by  a  number  of  streams  which  drain  p 
the  towns  of  Sharon  and  Foxboro  in  Norfolk  County,  and  Easton  and  Mai 
in  Bristol  Coimty;  Canoe  River,  the  stream  which  drains  the  larger  area 
therefore  considered  the  continuation  of  Mill  River,  rises  in  a  swamp  al 
mile  south  of  Massapoag  Pond  in  Norfolk  County  and  flows  in  a  very  in 
but  in  general  southeasterly  course  into  Winneconnet  Pond;  from  Winne< 
Pond  Mill  River  flows  eastward  to  the  southwestern  end  of  the  Great  Cedar  S^ 
then  southward  to  its  junction  with  Tatmton  River  (tributary  to  Narrag 
Bay)  at  the  city  of  Taunton;  length  to  head  of  Canoe  River,  about  20 
principal  tributary,  Mulberry  Meadow  Brook,  which  flows  into  Winne< 
Pond.  Called  Pecuanticiot  River  in  upper  part  of  its  course.  Dedhai 
Taunton  sheets. 

Mill  River,  East  Branch. — Franklin  and  Hamjwhire  counties;  rises  in  the 
western  part  of  the  town  of  Conway;  flows  southward  to  Williamsburg,  wl 
imites  with  the  West  Branch  to  form  Mill  River  (tributary  to  the  Connec 
length,  7  miles;  principal  tributary,  Bradford  Branch.  Chesterfield  and  ] 
ampton  sheets. 

Mill  River. — Essex  County;  rises  in  a  swamp  one-half  mile  east  of  South  G 
town,  at  altitude  80  feet  above  sea  level;  flows  southeastward  1^  miles. 
generally  northeastward  about  8  miles  into  Parker  River  (tributary  to 
Island  River  and  thus  to  the  Atlantic  Ocean);  swampy  throughout  most 
course;  principal  tributaries,  Great  Swamp,  Bachelder,  and  Pasture  b 
Called  Mill  Creek  near  its  mouth.    Salem  and  Newburyport  sheets. 
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ity;  rises  one-half  mile  north  of  Gloucester;  flows  somewhat 
e  and  forms  a  tidewater  channel  which  flows  northwar<l 
ig  Squam  River  at  its  mouth.  Gloucester  sheet, 
nd  Hampshire  counties;  rises  1^  miles  northeast  of  Conway; 
)  miles,  then  southward  to  its  jimction  with  the  Connecti- 
;  principal  tributaries,  Bloody,  Roaring,  West,  and  Running 
B)  field  and  Northampton  sheets. 

County;  formed  by  the  jimction  of  North  and  South  branches, 
ito  Water  Shop  Pond;  the  North  Branch,  considered  the  con- 
r,  rises  in  Ninemile  Pond  in  the  northern  part  of  the  town  of 
lUthwestward  3^  miles,  northwestward  3  miles,  then  to  the 
3  miles  to  the  head  of  the  northern  arm  of  the  pond;  from 
3WB  southweetward  1}  miles  into  Connecticut  River.  Palmer 
its. 

re  County;  formed  at  WUliamsburg  by  the  union  of  its  east 
The  West  Branch,  considered  the  continuation  of  the  main 
town  of  Goshen  and  flows  southeastward;  below  the  mouth  of 
le  river  continues  to  flow  southeasterly  to  its  junction  with 
the  town  of  Northampton;  length  to  head  of  West  Branch, 
incipal  tributaries  below  Kast  Branch,  Wright  River,  and 
er,  and  Roberts  brooks. 

low  is  sustained  by  two  reservoirs  about  9  miles  from  the 
}  upper  reservoir  is  the  smaller,  flows  64  acres,  and  is  fed  partly 
or  two  little  brooks  but  mainly  by  spring  rains  and  melting 
reservoir  flows  133  acres,  it  receives  no  stream  except  the  one 
ipper  reservoir,  but  fills  regularly.  Bed  of  stream  composed 
id  gneiss;  stream  improved.  See  Water  Power  of  the  United 
lUB,  vol.  16,  1885,  pp.  274  and  275,  lor  description  of  physical 
in  and  an  accoimt  of  the  failure  of  the  Willininsburg  reservoir 
eld  and  Northampton  sheets. 

ire  and  Franklin  counties;  formed  near  East  Leverett  by  the 
g  and  Pond  brooks.  Roaring  Brook,  which  drains  the  large^ 
:e  considered  the  continuation  of  Mill  River,  rises  1  mile  north 
flows  southwesterly  to  its  point  of  junction  with  Pond  Brook; 
(ill  River  flows  southwestward  to  North  Amherst,  southward 
of  Agricultural  College,  thence  in  general  westerly,  though 
ward  curve,  into  Connecticut  River  at  North  Hadley;  length 
;  Brook,  13  miles.  Belchertown  and  Northampton  sheets, 
ex  and  Worcester  counties;  rises  about  2  miles  south  of  Wood- 
of  Hopkinton;  flows  in  general  somewhat  east  of  south  to  its 
?katone  River  (tributary  to  Seekonk  River  and  thus  through 
to  Narragansett  Bay)  at  Woonsocket,  R.  I.;  length,  16  miles; 
3S,  Muddy,  Round  Meadow,  and  Hop  brooks;  passes  through 
ackatone  sheet. 

County;  rises  in  Great  Pond  1  mile  southwest  of  South  Wey- 
ward  and  northeastward  into  Whitman  Pond  (outlet  Weymouth 
sidered  continuation  of  Weymouth  Back  River.    Abington 

UNCH.— Hampshire  County;  rises  on  the  west  slope  of  Wilbra- 
iws  southwestward  3  miles,  west  of  north  2J  miles,  southwest- 
tgain  northwestward  1  mile  to  the  head  of  the  southern  arm  of 
(outlet  Mill  River  to  Connecticut  River).    Palmer  and  Spring- 
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Mine  Brook. — Hillaboro  County,  N.  H.,  Middlesex  County,  Maaa.;  rises  in  B 
N.  n.;  flows  southward  2  miles  into  Nissitisset  River  (tributary  through  Ni 
River  to  the  Merrimack)  near  North  Villafre.    Groton  sheet. 

Mine  Bbook. — ^Norfolk  Coimty;  rises  1  mile  east  of  Cedar  Hill,  at  altitude  25( 
above  sea  level;  flows  south  westward  about  3  miles,  then  southeastward  3  : 
to  its  junction  with  Noponset  River,  in  the  town  of  Walpole.    Franklins  he 

MmE  Brook. — Norfolk  County;  rises  about  4  miles  southwest  of  Franklin,  at 
tude  280  feet  above  sea  level;  flows  northward  into  Charles  River  (tributa 
Boston  Bay)  at  West  Medway;  length,  about  9  miles;  fall,  about  100  feet;  { 
through  Beaver  Pond  and  a  long  narrow  pond  west  of  Franklin.  Frai 
sheet. 

Mine  Brook. — Worcester  County;  town  of  Webster;  a  stream  1}  miles  long  flc 
southwestward  into  Sucker  Brook  (tributary  to  Lake  Chaubunagungaii 
which  discharges  through  Mill  Brook  to  French  River  and  thus  through  Q 
baug  River  to  Shetucket  and  Thames  rivers  and  Long  Island  Sound).  We 
sheet. 

MtNECHOAa  Pond. — Hampden  County;  a  small  pond  1  mile  northeast  of  Lv 
and  three-fourths  mile  north  of  Chicopee  River  (tributary  to  the  Connectj 
Palmer  sheet. 

MiRET  Brook. — Franklin  County,  Mass.,  Cheshire  County,  N.  H.;  formed  oi 
north  slope  of  Moimt  Grace,  in  the  town  of  Warwick  by  the  imion  of  Mou 
and  Kidder  brooks;  Mountain  Brook,  which  is  considered  the  continuation  ( 
main  stream,  rises  on  the  east  slope  of  Mount  Grace  and  flows  in  general  n 
westward  to  its  junction  with  Kidder  Brook;  below  that  junction  Mirey  I 
flows  northwestward  to  Winchester,  where  it  enters  Ashuelot  River  (tribi 
to  Connecticut  River);  length  to  extreme  head  of  Mountain  Brook,  about  8  s 
of  which  about  3  miles  is  in  Massachusetts.    Warwick  and  Keene  sheets. 

MiscoE  Brook. — ^Worcester  County;  town  of  Grafton;  the  head  of  West  River  (t 
tary  to  Blackstone  River  and  thus  through  Seekonk  and  Providence  rive 
Narragansett  Bay).    Blacksione  sheet. 

Mitchell  Brook. — Berkshire  County;  town  of  New  Ashford;  a  stream  1}  miles 
flowing  westward  into  the  East  Branch  of  Green  River  (tributary  through  C 
River  to  Hoosic  River  and  thus  to  the  Hudson)  1}  miles  northeast  of  the  villi 
New  Ashford.    Greylock  sheet. 

Mitchell  River. — Barnstable  County;  the  channel  connecting  Mill  Pond  with  ! 
Harbor  in  the  town  of  Chatham.    Chatham  sheet. 

Moccasin  Brook. — ^Worcester  County;  rises  in  the  town  of  Phillipston,  one-ei 
mile  west  of  the  south  end  of  Phillipston  Pond;  flows  northwestward  one-hali : 
then  southwesterly  5  miles  into  the  East  Branch  of  Swift  River  (tributary  thi 
Swift  River  to  Ware  River  and  thus  through  Chicopee  River  to  the  Connecti 
Winchendon  and  Barre  sheets. 

Mohawk  Bbook. — Berkshire  County;  town  of  Stockbridge;  rises  in  Mohawk  Li 
mile  northwest  of  Glendale;  flows  southward  into  Houaatonic  River;  aboi 
miles  long.    Pittsfield  sheet. 

Mohawk  Brook. — Franklin  County;  town  of  Simderland;  rises  3  miles  south  of  M 
Toby;  flows  southwestward  into  Dug  Brook  (tributary  to  the  Connecticut);  3 1 
long.    Northampton  sheet. 

Mohawk  Lake. — Berkshire  County;  western  part  of  the  town  of  Stockbridge;  a 
northwest  of  Glendale;  outlet,  Mohawk  Brook  to  Housatonic  River.  Pitti 
sheet. 

MoNOMONAC  Lake. — Cheshire  County,  N.  H.,  and  Worcester  Coimty,  Mass.;  se 
small  inflowing  streams;  outlet,  a  stream  flowing  southwestward  into  Whi 
Pond  on  Millers  River  (tributary  to  the  Connecticut).  The  lake  is  very  irre 
in  outline  and  contains  a  ntmiber  of  small  islands;  altitude,  about  1,030  feet  a 


Digitized  by 


Google 


GAZETT££B  OF  8TBEAMS. 


375 


a.  outlet  of  lake  and  Whitney  Pond,  about  70  feet;  approxi- 

FitchbuTg  and  Winchendon  sheets. 
.>rceeter  County;  heads  in  a  large  reservoir  about  3  miles 
L  of  Leominster;  flows  northeastward  2i  miles,  southeastward 
r,  then  very  irregularly  eastward  about  2  miles  into  North 
vor  (tributary  through  Nashua  River  to  the  Merrimack).  In 
through  several  ponds.  Fitchbiwg  and  Groton  sheets. 
nouth  County;  town  of  Halifax;  a  large  pond  almost  bisected 
lich  IB  crossed  by  a  road  leading  from  Halifax  to  Bryantville. 
he  pond  is  fed  by  a  stream  from  Stetson  Pond;  the  western 
n  that  rises  near  Bryantville.  The  discharge  of  the  pond  is 
rcat  Cedar  Swamp  to  Stump  Pond,  thence  through  a  short 
)nd,  and  thus  to  Satucket  River  (tributary  to  Matfield  River 
unton  River  to  Narragansett  Bay).  Abington  sheet, 
onouth  and  Barnstable  counties;  rises  in  Little  Herring  Pond 
part  of  the  town  of  Plymouth;  flows  southward  through  Great 
umedale,  then  southwestward  into  Buzzards  Bay;  length  to 
ring  Pond,  about  8  miles;  fall  below  Little  Herring  Pond 
mouth  and  Falmouth  sheets. 

ster  County;  rises  at  North  Brookfield;  flows  southeastward  2^ 
f)ok  (tributary  through  Quaboag  River  to  Chicopee  River  and 
ticut).    Barre  and  Brookfield  sheets. 

in  County;  town  of  Warwick;  2  miles  south  of  the  village  of 
•ace  Brook,  the  head  of  Moss  Brook;  outlet,  Moss  Brook  to 
utary  to  the  Connecticut).  Warwick  sheet, 
ishire  County;  a  stream  about  2  miles  long  flowing  northward 
(tributary  to  the  Connecticut)  in  the  southern  part  of  the  town 
Springfield  sheet. 

istcr  County;  rises  in  the  town  of  Barre  3  miles  northwest  of  the 
iws  somewhat  west  of  south  8J  miles  into  Ware  River  (tributary 
EUver  to  the  Connecticut)  at  Old  Furnace  in  the  town  of  Hard- 

-Franklin  County;  town  of  New  Salem;  rises  on  the  south  slope 
WB  southeastward  3i  miles  into  Hop  Brook  Pond  (outlet  Hop 
iranch  or  head  of  Swift  River,  wh'ch  is  tributary  through  Ware 
I  Riverand  thus  to  the  Connecticut*.    Warwick  and  Belcher- 

-Worceeter  County;  town  of  Hubbardston;  outlet,  a  stream  one- 

(ing  northwestward  into  the  West  Branch  of  Ware  River  (tribu- 

)  River  to  Chicopee  River  and  thus  to  the  Connecticut);  threo- 

,  one-fourth  mile  wide.    Worcester  sheet. 

OK. — Hampden  County;  rises  on  the  west  slope  of  Bungy  Hill, 

mtgomery;  flows  somewhat  east  of  south  7  miles  to  its  junction 

ver  (tributary  to  the  Connecticut)  2  miles  northwest  of  the  city 

wville  sheet. 

ester  County;  town  of  Spencer;  northeast  of  Spencer  Center; 

!  miles  long  flowing  southwesterly  into  Sevenmile  River  (tribu- 

;  Brookfield  River  to  Quaboag  River  and  thus  through  Chicopee 

inecticut).    Worcester  sheet. 

louth  County;  town  of  Plymouth;  IJ  miles  southwest  of  Indian 

sheet, 
iolk  and  Middlesex  coimtiee;  inlets,  streams  from  None  Such  and 

outlet,  a  stream  one^ighth  mile  long  flowing  eastward  into 
butary  to  Charles  River).    Framingham  sheet. 
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Morton  Pond. — Hampshire  County;  town  of  Ware;  2  miles  northwest  of  Brim 
Hill;  outlet,  Beaver  Brook  to  Ware  River  (tributary  through  Chicopee  RU 
the  Connecticut).    Belchertown  sheet. 

MosQurro  Brook.— Essex  County.    See  Fish  Brook. 

Mosquito  Pond. — Plymouth  County;  town  of  Wareham;  one-half  mile  west  of  Til 
Pond;  outlet,  a  stream  a  mile  long  flowing  southeastward  into  Wankinco  1 
(tributary  through  Wareham  River  to  Buzzards  Bay)  at  the  village  of  Tih 
Plymouth  sheet. 

Mos.s  Brook. — Franklin  County;  rises  on  the  south  slope  of  Moilnt  Grace;  flows  a 
eastward  (as  Grace  Brook)  to  Lake  Moore,  thence  in  general  somewhat  w< 
south  to  its  junction  with  Millers  River  (tributary  to  the  Connecticut)  at  We 
Depot;  gaging  station  at  Wendell  Depot,  1909-10;  length  to  head  of  Grace  B 
7  miles;  principal  tributary,  Wilson  Brook.    Warwick  sheet. 

Mother  Brook. — Norfolk  and  Suffolk  counties;  flows  from  Charles  River  thi 
East  Dedham  and  Hyde  Park  and  joins  Neponset  River  about  1 J  miles  bcloi 
Great  Meadows.  MotherBrookislegallyentitledtoone-thirdof  theflowof  CI 
River,  which  at  the  point  where  the  brook  begins  drains  an  area  of  198.6  st 
miles.  Mother  Brook  may  therefore  be  considered  as  having,  in  addition 
own  drainage  area  of  1.87  square  miles,  an  area  of  66.2  square  miles  which  d 
to  the  Charles.  Dedham  and  Boston  sheets.  See  also  Report  of  the  Massachi 
State  Board  of  Health  up<jn  the  sanitary  «>ndition  of  the  Neponset  Meado' 
the  towns  of  Canton,  Sharon,  Norwood,  Dedham,  Milton,  and  Hyde  Park. 

Moulton  Pond. — ^Worcester  County;  town  of  Rutland;  north  of  Rutland  C« 
outlet,  Mill  Brook  to  Ware  River  (tributary  through  Chicopee  River  to  the 
necticut).    Worcester  sheet. 

Mountain  Brook. — Hampden  County;  town  of  Brimfield;  a  stream  about  IJ  i 
long  flowing  southward  into  Mill  Brook  (tributary  through  Quinebaug  Riv 
Shetucket  and  Thames  rivers  and  thus  to  Long  Island  Sound).    Brookfield  s 

Mountain  Brook. — Franklin  County.    See  Mirey  Brook. 

Mount  Ephraim  Reservoirs. — ^Jliddlesex  County;  formerly  part  of  the  water 
age  system  of  the  metropolitan  district  of  Boston  and  vicinity;  natural  o 
through  a  small  stream  to  Mystic  lakes  and  thus  to  Mystic  River,  which  disch 
into  Boston  Bay.    Boston  sheet. 

Mud  Creek. — Essex  County;  a  tidewater  channel  west  of  Plum  Island  River  ( 
rated  from  the  Atlantic  Ocean  by  Plum  Island).  Newburyport  and  S 
sheets. 

Muddy  Brook. — Hampshire  and  Hampden  counties;  towns  of  Granby  and  Chic< 
a  stretch  of  the  middle  course  of  Stony  Brook  (Hampshire  County).  See  S 
Brook.    Springfield  sheet. 

Muddy  Brook. — Worcester  County;  rises  1}  miles  west  of  Hopedale;  flows  a 
eastward  4  miles,  thence  very  irregularly  eastward  into  Mill  River  (tributa 
Blackstone  River  and  thus  through  Seekonk  and  Providence  rivers  to  Nam 
sett  Bay).    Blackstone  sheet. 

Muddy  Brook. — ^Worcester  County;  a  stream  originally  about  4  miles  long,  sho-vi 
the  Marlboro  and  Worcester  sheets  of  United  States  Geological  Survey  as  i 
near  Boylston  Center  and  flowing  west  and  north  into  Nashua  River  (tributa 
Merrimack  River);  partially  flooded  out  by  Wachusett  reservoir. 

Muddy  Brook. — Worcester  and  Hampshire  counties;  rises  1  mile  west  of  Ridge 
flows  southwesterly  H  miles  into  Ware  River  (tributary  through  Chicopee  I 
to  the  Connecticut)  at  the  city  of  Ware;  passes  through  Muddy  and  sevenU  sn 
ponds.    Barre  sheet. 

Muddy  Creek. — Barnstable  County;  a  tidal  creek  extending  from  Pleasant 
south  westward  into  the  town  of  Chatham.    Yarmouth  and  Chatham  sheets. 
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County;  town  of  Barnstable;  three-fourths  mile  west  of 

1  by  a  abort  stream  flowing  eastward  into  the  stream  that 

i  into  Great  Bay  at  the  head  of  Osterville  Harbor,  Nan- 

ble  sheet. 

!3ounty;  town  of  Washington;  inlet,  the  head  of  llousa- 

usatonic  River;  small.    Becket  sheet. 

ity ;  a  very  email  pond  in  Wenham  Swamp  just  northwest 

>  miles  northeast  of  Danvers;      Lawrence  sheet. 

County;  a  small  pond  one-half  mile  north  of  Nepwnset 

•f  Silver  Lake.    Abington  sheet. 

County;  town  of  Kingston;  1}  miles  southwest  of  Monks 

County;  a  small  pond  in  the  town  of  Wareham;  outlet,  a 
!  long  flowing  northward  into  Red  Brook  (tributary  through 
KzardsBay).    Plymouth  sheet. 

)\inty;  near  northwestern  boundary  of  Hyde  Park;  outlet, 
}ng  flowing  southeastward  into  Stony  Brook.  Boston  sheet. 
County;  li  miles  west  of  Gilbertville;  inlet  and  outlet, 
iry  through  Ware  River  to  Chicopee  River  and  thus  to  the 
long  and  one-fourth  mile  wide.  Barre  sheet. 
:  County;  2  miles  northeast  of  the  village  of  Oakham;  out- 
ing flowing  northwestward  through  several  small  ponds  into 
r  through  Chicopee  River  to  the  Connecticut)  at  the  village 
!  sheet. 

r  County;  2  miles  east  of  South  Ashbumham;  altitude, 
;vel;  no  large  inlets;  outlet,  a  stream  about  a  mile  long  flow- 
nto  Whitman  River  (tributary  through  North  Branch  of 
liua  River  and  thus  to  the  Merrimack).  Fitchburg  sheet. 
;r  County;  a  small  fwnd  lying  about  three-fourths  mile  west 
Pond  and  discharging  by  a  stream  one-fourth  mile  long  into 
River  (tributary  to  Wachusett  reservoir).  Worcester  sheet, 
unty;  rises  east  of  Turkey  Hill  and  just  west  of  Ipswich,  at 
it  above  sea  level;  flows  generally  northward  about  2}  miles 
Bull  Brook  tributary  through  Rowley  River,  a  tidewater 
Island  River  (separated  from  the  Atlantic  Ocean  by  Plum 
5  mile  east  of  Rowley.    Salem  sheet. 

County,  town  of  Pittsfield;  one-half  mile  southeast  of  the 
e;  outlet,  a  stream  a' mile  long,  flowing  northwara  into  a  pond 
ch  (tributary  through  west  branch  of  Housatonic  River  to  the 
T  Barkerville.    Pittsfield  sheet. 

:  County;  IJ  miles  north  of  Natick;  inlet,  two  small  streams 
jf  the  pond,  one  flowing  from  Pickerel  Pond;  outlet,  a  stream 
)wing  south  and  east  through  the  marsh  west  of  Jennings  Fond 
Morses  Pond  to  Waban  Lake  and  thus  to  Charles  River). 

r  County;  town  of  Ashbumham;  a  small  pond  about  half  a 
laahua  Reservoir;  outlet,  a  stream  2  miles  long  flowing  north- 
lers  River  (tributary  to  Connecticut  River)  near  North  Ash- 
Fitchburg  sheet. 

ROOK.— Bristol  County;  rises  on  the  east  slope  of  Rattlesnake 
)f  Stoughton,  Norfolk  County;  flows  southwestward  to  Leach 
era!  southeasterly  to  Winneconnet  Pond;  outlet  through  Mill 
River  and  thus  to  Narragansett  Bay;  length,  9  miles.    Dedham 
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Mdlpus  Brook. — Worcester  and  Middlesex  countiea;  .  riaea  in  Worce8t«r  C 
south  of  Baberry  Hill,  at  altitude  about  610  feet  above  sea  level;  flows  i 
eastward  19  miles  and  discharges  into  Nashua  River  (tributary  to  the  Merrij 
near  Woodside;  total  fall  about  400  feet;  marshy  through  much  of  ita  e 
Groton  sheet. 

MuMPORD  RtvER.— Worcester  County;  rises  in  a  pond  at  West  Sutton;  flows  t 
eastward  to  Manchaug  Pond ,  thence  eastward  and  southeastward  to  Bad  Luck 
at  East  Douglas,  northeastward  and  northward  to  Whitins  Pond,  thence  f 
eastward  to  its  junction  with  Blackstone  River  (tributary  to  Seekonk  Rive 
thus  through  Providence  River  to  Narragansett  Bay)  near  Uxbridge;  le 
about  15  miles.    Webster  and  Blackstone  sheets. 

MuNN  Bbook. — Hampden  County;  formed  in  the  town  of  Granville  by  the  un 
Dickinson  and  Tillison  brooks;  Diddnson  Brook,  the  continuation  of  1 
Brook,  rises  on  the  west  slope  of  Bad  Luck  Mountain  and  takes  a  circuitous  c< 
passing  south,  southeast,  and  northeast  to  the  north  base  of  Sodom  Horn 
where  it  receives  Tillison  Brook;  from  this  point  Munn  Brook  flows  southeas 
1  mile,  then  northeastward  3J  miles  to  Westfield,  where  it  enters  Wei 
Little  River  (tributary  through  Westfield  River  to  the  Connecticut).  Gra. 
sheet. 

MusQUAPOo  Pond. — ^Worcester  County,  east  of  Rice  Hill;  outlet,  a  stream  al 
miles  long  flowing  southeastward  and  then  northeastward  into  Quinapoxet 
(tributary  to  Wachusott  Reservoir),  about  one-fourth  mile  below  Quina 
Pond;  altitude,  about  1,030  feet  above  sea  level;  fall  of  outflowing  strear 
feet.    Worcester  sheet. 

MusQDASHUT  PoND. — Plymouth  County;  one  mile  southeast  of  Scituate  '. 
drained  westward  through  the  tidal  marsh  by  which  Bound  Brook  is  disch 
to  Cohasset  Harbor;  a  narrow  sand-bar  separates  this  pond  from  the  c 
Abrngton  street. 

Myricks  Pond. — ^Barnstable  County;  half  a  mile  northeast  of  village  of  Brei 
outlet,  a  stream  flowing  southwest  and  then  north  into  Cape  Cod  Bay.  We] 
sheet. 

Mystic  lakes. — ^Middlesex  County;  a  series  of  three  lakes  lying  between  Arli 
and  Winchester;  inlet  to  upper  lake,  Aberjona  River;  outlet  from  lower 
Mystic  River  to  Boston  Bay;  combined  length  of  three  lakes,  1}  miles;  maxi 
width,  one-half  mile;  formerly  part  of  water  supply  system  of  Boston  and  vie 
Boston  sheet. 

Mystic  Pond. — Essex  County;    one-half  mile  west  of  Methucn  and  about  1 
northwest  of  Lawrence;  inlet,  a  stream  li  miles  long  and  marshy,  flowing  in 
the  west;   outlet,  a  very  small  stream  flowing  northward  into  Spickett  '. 
(tributary  to  the  Merrimack);   altitude,  about  110  feet  above  sea  level; 
small.    Lawrence  sheet. 

Mystic  River.— Middlesex  and  Essex  counties;  rises  just  west  of  Reading  at  alt 
100  feet  above  sea  level;  takes  a  general  southward  course  for  9  miles  to  Arlii 
passing  through  Richardson's  and  Burbank  ponds  and  Mystic  lakes,  then 
southeastward  about  7  miles  to  its  junction  with  Charles  River  and  into  B 
Bay;  called  on  the  map  Aberjona  River  between  Richardson  Pond  and  11 
lakes;  fall  from  source  to  Mystic  lakes,  80  feet;  principal  tributaries,  Al 
Brook  and  Maiden  River.    Lawrence  and  Boston  sheets. 

Nabnasset  Pond. — ^Middlesex  County;  1  mile  west  of  West  Chelmsford;  inlet 
Flushing  Pond;  outlet,  a  stream  one-half  mile  long  flowing  southeastwa 
Gilsons  Brook  (tributary  through  Stony  Brook  to  the  Merrimack);  about  1 
long.    Lowell  sheet. 
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X  County;  rises  in  Nagog  Pond,  1  mile  west  of  North  Acton 
:0  feet  above  sea  level;  flows  southeastward  1  mile  into 
tary  through  Fort  Pond  Brook  to  Aasabet  River  and  thus 
r  to  the  Merrimack).    Lowell  sheet. 

:  County;  about  1  mile  south  of  Nashoba  Hill  and  1  mile 
itation;  outlet,  Nagog  Brook  (tributary  through  Fort  Pond 
ir  and  thus  through  Concord  River  to  the  Merrimack) ;  alti- 
ea  level;    length,  1  mile;  maximum  width,  one-haU  mile. 

ol  and  Plymouth  counties;  rises  in  the  town  of  Freetown; 
beii^  known  as  Fall  Brook;  flows  northward  and  eastward  to 
thward  through  long  and  Aasawompsett  p>onds  to  Middleboro 
lurse  is  northwesterly  to  Taunton  River  (tributary  to  Narra- 
lasin  includes,  in  addition  to  Aasawompsett  and  Long  ponds 
Pond  and  a  number  of  smaller  ponds  in  Middleboro.  Length 
junction  with  the  Taunton  to  the  head  of  Fall  Brook,  about 
}sett  and  Elders  ponds  are  used  by  the  city  of  Taunton  as  a 
mnicipal  supply.  Middlesex  and  New  Bedford  sheets, 
amstable  County;  a  channel  in  the  marsh  southwest  of 
bet  sheet. 

icket  County;  Nantucket  Island;  one  of  a  series  of  tidal  inlets 
f  the  island.    Muskeget  sheet. 

)uke8  County;  Martha  Vineyard;  Gayhead;  the  southern 
md ;  separated  from  the  ocean  by  Stonewall  Beach;  the  pond 
tn  Menamsha  Pond  and  very  irregular  in  outline.    Gayhead 

dlesex  County;  rises  about  one-fourth  mile  northwest  of  East 
altitude  200  feet  above  sea  level;  flows  southeastward  4  miles, 
il  southward  course  4}  miles  to  its  junction  with  Fort  Pond 
rough  Assabet  River  to  Concord  River  and  thus  to  the  Merri- 
ibutaiies,  Nonset  and  Nagog  brooks.    Lowell  and  Framingham 

Skchusetts  and  New  Hampshire;  formed  2  miles  north  of 
nction  of  the  north  and  south  branches  (see  Nashua  River, 
[  Nashua  River,  South  Branch),  takes  a  general  northeasterly 
on  with  Merrimack  River  at  Nashua,  N.  H.  For  3  or  4  miles 
)f  the  Nashua  the  fall  of  the  stream  is  rapid ,  its  bed  is  rocky, 
high;  above  that  point  the  fall  is  less  for  a  distance  of  8  or  10 
nks  are  still  high  enough  to  confine  the  river  except  in  high 
roton  to  the  mouth  of  the  North  Branch  the  stream  is  very 
ind  banks  are  sandy  and  gravelly,  and  considerable  areas  of 
•ring  the  streams  are  at  times  inundated. 
Nashua  River  has  been  measured  at  Clinton  by  the  engineers 
in  Water  and  Sewerage  Board  since  July,  1896.  Authorities: 
Milford.  and  Manchester  sheets.  Maps  of  Metropolitan  Water 
eological  Survey  water-supply  papers.    See  alto  pages  283-284 

[H  Branch  op. — Formed  in  the  town  of  Fitchburg  by  the  union 
Nookagee  rivers.  Whitman  River,  which  drains  the  larger 
d  the  head  of  the  stream  and  rises  on  the  west  slope  of  Meeting 
titude  about  1,180  feet  above  sea  level;  flows  southeastward 
en  northeastward  about  1  mile  to  the  point  at  which  it  receives 
From  this  junction  the  North  Branch  of  Nashua  flows  north- 
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eastward  2  milea,  then  southeastward  14  miles  to  its  junction  with  South  Bi 
of  Nashua  River  (tributary  to  the  Merrimack),  in  Lancaster.  Principal  trib 
of  Whitman  River  above  Fitchbtug,  the  stream  that  collects  the  watt 
Meeting  House,  Wachusett,  and  Grass  jxinds.  Fitchbuig,  Groton,  and  Mai 
sheets. 

Nashua  River,  South  Bbanch. — Outlet  of  Wachusett  reservoir  at  Clinton;  origi 
formed  by  junction  of  Quinapoxet  and  Stillwater  Rivers  at  Oakdale,  Won 
County;  from  Clinton  takes  a  general  northeasterly  course  for  2  miles  to  its 
tion  with  the  North  Branch  of  Nashua  River  at  Lancaster.  The  tributaries  i 
the  reservoir  drain  the  eastern  and  southern  slopes  of  Wachusett  Hour 
drainage  area  above  Clinton,  118.9  square  miles.    Worcester  and  Marlboro  si 

Nasketucket  River. — Bristol  County;  a  stream  about  3  miles  long,  flowing  s 
eastward  into  Little  Bay  at  the  head  of  Nasketucket  Bay,  a  branch  of  Buz 
Bay;  tidal  below  Nasketucket.    New  Bedford  sheet. 

Natty  Pond. — ^Worcester  County;  northern  part  of  the  town  of  Hubbardston;  < 
'Natty  Pond  Brook  to  Canesto  Brook  (tributary  through  Bumshirt  River  to 
River  and  thus  through  Chicopee  River  to  the  Connecticut);  one-half  mile 
one-fourth  mile  wide.    Barre  sheet. 

Natty  Pond  Brook. — Worcester  County;  rises  in  the  northern  part  of  the  toi 
Hubbardston;  flows  southeastward  SJ  miles  passing  through  Natty  Pond, 
Bouthwestward  1^  miles  into  Canesto  Brook  (tributary  through  Bumshirt  ] 
to  Ware  River  and  thus  through  Chicopee  River  to  the  Connecticut), 
sheet. 

Naukeao  ponds,  upper  and  lower. — Worcester  Coimty;  town  of  Ashbumham 
upper  pond  is  about  a  mile  long  and  nearly  half  a  mile  wide,  and  discharges 
stream  1  mile  long  flowing  northwestward  into  Lower  Naukeag  Pond,  the  ( 
of  which  is  a  stream  flowing  north  of  west  into  Millers  River  (tributary  to 
necticut  River).  The  fall  between  the  upper  and  lower  ponds  is  about  70 
Between  the  lower  pond  and  the  river  the  fall  is  about  15  feet.    Pitchburg  e 

Nral  Pond. — Essex  County;  a  very  small  pond  li  miles  west  of  Merrimac;  alti 
about  80  feet  above  sea  level;  outlet,  a  stream  flowing  southeastward  4  milee 
Merrimack  River,  2  miles  east  of  Haverhill.    Haverhill  sheet. 

Nelson  Island  Creek. — Essex  County;  a  tidewater  channel  west  of  Plum  I 
River  (separated  from  the  Atlantic  Ocean  by  Plum  Island).    Salem  sheet. 

Neponset  Reservoir. — Norfolk  County;  town  of  Foxborough;  outlet,  Nep 
River  to  Dorchester  Bay;  altitude,  about  280  feet.    Franklin  and  Dedham  si 

Neponset  River. — Norfolk  and  Suffolk  counties;  rises  in  Neponset  Reservoir  i 
town  of  Foxborough;  flows  in  a  general  northeasterly  course  and  discharge: 
Dorchester  Bay;  length,  about  18  miles;  total  tall,  about  280  feet,  of  whid 
feet  occurs  in  the  10  miles  below  the  reservoir  and  above  the  Great  Mea< 
principal  tributaries,  Canton  River  or  East  Branch  and  Mother  Brook,  t 
flows  from  Charles  River  through  East  Dedham  and  Hyde  Park  and  join 
main  river  about  IJ  mites  below  the  Great  Meadows;  drainage  area  above  M 
Brook,  96.28  square  miles.  As  Mother  Brook  is  legally  entitled  to  one-thi 
the  flow  of  Charles  River,  which  at  the  point  where  the  brook  b^ins  drai 
area  of  198.6  square  miles,  it  may  be  considered  as  having  an  additional  dra 
area  of  66.2  square  miles,  or  68.07  square  miles,  including  area  tributary  dir 
to  Mother  Brook;  the  drainage  area  of  the  Neponset  at  its  mouth  including 
third  of  the  drainage  area  of  Charles  River  above  Mother  Brook  is  180.34  s( 
miles.  FrankUn,  Dedham,  and  Boston  sheets.  See  also  Report  of  the  if 
chusetts  State  Board  of  Health  upon  the  sanitary  condition  of  the  Nep 
Meadows  in  the  towns  of  Canton,  Sharon,  Norwood,  Dedham,  Milton,  and  ] 
Park,  1897. 

Neponset  River,  East  Branch.    See  Canton  River. 
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'CQster  Cotinty;  town  of  Dana;  an  expansion  of  the  Middle 

ift  River  (tributary  through  Ware  River  to  Chicopee  River 

lecticut),  extending,  northward  from  North  Dana  nearly  2 

sheet. 

R. — Bristol  County;  a  pond  near  the  head  of  Acushnet  River 

he  city  of  New  Bedford  for  municipal  supply);  principal 

ushnet  River;  outlet,  Aciishnet  River  to  New  Bedford  Har- 

d  Now  Bedford  sheets. 

imstable  County;  town  of  Dennis;  a  marshy  channel  extend- 

Dcnnis  into  the  marsh  northeast  of  Yarmouth  Fort,  where  it 

Garden  Creek.    Yarmouth  sheet. 

stable  County;  a  small  pond  2^  miles  north  of  the  village  of 
t  sheet, 
lesex  County;  just  west  of  North  Chelmsford;  connected  by  a 

on  Stony  Brook  (tributary  to  the  Merrimack)  at  West  Chelms- 

mile  long.    Lowell  sheet. 

ester  County;  on  Quinsigamond  River  (tributary  through 
>  Seekonk  River  and  thus  through  Providence  River  to  Narra- 
rest  of  Harlow  Hill.    Marlboro  sheet. 

County;  rises  in  a  swamp  about  a  mile  northwest  of  Danvers 

above  sea  level;  flows  northwestward  3  miles  into  Ipswich 
lughout  part  of  its  course.    Salem  sheet. 
ipehire  County;  town  of  Wilbraham;  southwest  of  North  Wil- 
e  North  Branch  or  head  of  Mill  River  (tributary  to  the  Con- 

sheet. 

lester  County;  one  mile  southwest  of  the  village  of  Mendon; 
rook  to  West  River  (tributary  to  Blackstone  River  and  thus 
ad  Providence  rivers  to  Narragansett  Bay).  Blackstone  sheet. 
:ester  Coimty;  3  miles  southeast  of  Oxford;  outlet  through 
Lake  Chaubunagungamaug  (outlet  Millbrook  to  French  River 

Quinebaug  River  to  Shetucket  River,  Thames  River,  and 
d);  very  small.    Webster  sheet. 

Plymouth  County;  on  the  southern  edge  of  Great  Cedar  Swamp; 
the  swamp  passing  through  Nunkets  Pond;  outlet  northward  to 
utary  through  Matfield  River  to  Taunton  River  and  thus  to 
).    Taunton  sheet. 

nillsboro  Ooimty,  N.  H.,  Middlesex  County,  Mass.;  rises  in 
the  town  of  Brookline,  N.  H. ;  flows  southeastward  7  miles,  then 
.le  into  Nashua  River  (tributary  to  the  Merrimack).  The  prin- 
ing  into  Potanota  Pond  is  Mitchell  Brook;  altitude  of  Potanota 
I  feet  above  sea  level;  fall  of  Nissitisset  River  between  the 
,  River,  about  100  feet;  principal  tributaries  of  Nissitisset  River 
,  Wold,  Gulf,  Sacker,  and  Mine  brooks.    Milford  and  Groton 
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lex  County;  rises  on  the  east  slope  of  Pond  Hill  at  altitude  100 
vel;  flows  generally  southward  through  a  small  pond  into  Merri- 
i-half  mile  east  of  Merrimacport;  fall,  about  80  feet.  Newbury- 
Nantucket  County;  Nantucket  Island;  south  shore;  separated 
ly  a  narrow  beach.    Nantucket  sheet. 

-Plymouth  County;  town  of  Pembroke;  one-fourth  mile  north  of 
nto  which  it  discharges  by  a  southward-flowing  stream.    Abingtou 
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Nod  Brook. — ^Middlesex  County;  a  stream  about  1  mile  long  flowing  westward 
Nashua  River  (tributary  to  the  Merrimack)  near  Paper  Mill  village  in  the  to' 
Groton.    Groton  sheet. 

NoNAcoicus  Brook. — Middlesex  County;  rises  in  a  marsh  north  of  Rocky  Hill, 
2  miles  southwestward  through  Long  Pond  to  Sandy  Pond,  thence  in  general 

*  ward  into  Naehtia  River  (tributary  to  the  Merrimack);  passes  through  Plow 
Pond  south  of  Ayer;  principal  tributary,  Bowers  Brook,  which  flows  into  he 
the  pond  just  south  of  Ayer.    Groton  sheet. 

NoNSET  Brook.— Middlesex  County;  rises  one-half  mile  south  of  Weetford  bet 
Blakcs  Hill  and  Bums  HUl  at  altitude  300  feet  above  sea  level;  takes  a  ge 
southward  course  for  2^  miles  to  its  junction  with  Nashoba  Brook  (tribi 
through  Fort  Pond  Brook  to  Aaeabet  River  and  thus  through  Concord  Riv 
the  Merrimack)  about  one-half  mile  east  of  Nashoba  Hill.  Lowell  and  Frai 
ham  sheets. 

None  Such  Pond. — Middlesex  County;  about  3  miles  northeast  of  Natick;  inl 
small  stream  rising  near  Weston  and  flowing  south  and  southwest;  outlet,  ast 
2  miles  long  flowing  southward  into  Morses  Pond  (tributary  through  Waban 
to  Charles  River).    Framingham  sheet. 

NooK.\GEE  RrvER. — ^Worcester  County;  rises  on  the  south  slope  of  Little  W« 
Mountain  in  a  small  pond  at  altitude  1,130  feet  above  sea  level;  takes  a  ge 
southeasterly  coturse  to  West  Fitchbuig,  where  it  joins  Whitman  River  to 
North  Branch  of  Nashua  River  (tributary  through  Nashua  River  to  the  i 
mack) ;  length,  about  9  miles ;  passes  through  several  small  lakes.  Called  Ph 
Brook  between  Ashbumham  and  a  small  lake  a  mile  northwest  of  Black 
village.    Fitchbuig  sheet. 

NoRTHAM  Creek. — Berkshire  County;  rises  on  Bald  Moimtain  in  the  town  of  CI 
burg;  flows  southward  2  miles  into  Hoosic  River  (tributary  to  the  Hudson)  2 1 
west  of  North  Adams.    Greylock  sheet. 

North  Branch  of  Nashua  River.    See  Nashua  River,  North  Branch  of. 

North  Brook. — ^Hampshire  County;  town  of  Westhampton;  head  of  North  Bi 
of  Manhan  River  (tributary  through  Manhan  River  to  the  Connecticut).  ( 
terfield  sheet. 

North  Brook. — ^Worcester  County;  rises  about  1  mile  southeast  of  Clinton,  at  alti 
380  feet  above  sea  level;  flows  generally  southward  2  miles,  northeastward  1 : 
southeastward  3}  miles,  and  again  northeastward  about  one-half  mile  into  Asi 
River  (tributary  through  Concord  River  to  the  Merrimack).  One-half  mile 
its  source  it  passes  through  Clamshell  Pobd,  and  near  South  Berlin  through  a 
about  one-fourth  mile  long.    Marlboro  sheet. 

North  Meadow  Pond. — Hampden  County;  north  of  North  Blandfoid;  on  Pc 
Brook  (tributary  to  Springfield  reservoir  on  Westfield  Little  River,  p.  424);  el 
on  the  map  as  1  mile  long  and  one-fourth  mile  wide,  but  has  been  drained.  ( 
ville  sheet. 

North  Pond. — Berkshire  County;  town  of  Florida;  outlet,  a  stream  three-foi 
mile  long  flowing  northeastward  into  Tower  Brook  (tributary  to  Cold  Rivei 
thus  through  Deerfield  River  to  the  Connecticut).    Greylock  sheet. 

North  Pond. — ^Franklin  County;  town  of  Orange;  southwest  of  Walnut  Hill;  na 
outlet,  Middle  Branch  of  Swift  River,  the  head  of  Swift  River  (tributary  thr 
Ware  River  to  Chicopee  River  and  thus  to  the  Connecticut);  one-half  mile 
and  one-half  mile  wide.  Diverted  to  Millets  River  basin  for  water  supp 
Orange.    Warwick  sheet. 

North  Pond. — Middlesex  and  Worcester  counties;  inlet  and  outlet,  Mill  R 
which  flows  through  it  to  Blackstone  River  (tributary  to  Seekonk  River  and 
through  Providence  River  to  Narragansett  Bay);  more  than  2  miles  long;  t 
one-fourth  wide.    Blackstone  sheet. 
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County;    Tuckemuck    Island;    northweat  shore;  tidal. 

Comity;  north  of  the  dty  of  Worcester;  outlet,  a  stream 
lovdng  eastward  into  Mill  Brook  (tributary  through  Black- 
:  River  and  thus  through  Providence  River  to  Narra^nselt 
lie;  nearly  a  mile  long  and  one-half  mile  wide.    Worcester 

icH. — Franklin  County.  Set  North  River, 
unty;  formed  at  Peabody  by  the  junction  of  Goldthwait 
)WB  generally  eastward  2  miles  throi^h  Peabody  and  Salem, 
n  of  Beverly  Harbor.  Salem  sheet. 
1  County;  rises  about  1  mile  north  of  North  Abington; 
miles,  then  in  general  northeastward  12  miles,  then  south- 
s  to  Massachusetts  Bay;  called  French  Stream  at  its  head 
er  through  the  greater  part  of  its  middle  course;  principal 
er  River,  Indian  Head  Brook,  Herring  Brook,  and  First, 
rring  brooks.  The  basin  contains  many  marshy  tracts  and  a 
>ington  and  Duxbuiy  sheets. 

iNCH. — Franklin  County;  rises  in  the  town  of  Whittington, 
,  flows  southward  3  miles,  then  southeastward  9  miles  to  its 
-anch  (tributary  through  North  River  to  the  Deerfield  and 
jt)  near  Lyonsville  in  the  town  of  Coleraine.  Wilmington, 
Id  sheets. 

a  County,  Vt.,  Franklin  County,  Mass. ;  formed  near  Lyons- 
slrain  by  the  union  of  its  east  and  west  branches.  East 
the  larger  area  and  is  therefore  considered  the  continuation 
■isee  1)  miles  south  of  East  Wilmington,  Vt.,  and  takes  a 
cpurse  to  a  point  near  Colrain,  Mass.,  where  it  turns 
outh,  to  receive  the  West  Branch;  below  this  junction  North 
id  southwestward  to  the  point  at  which  it  enters  Deerfield 
lie  Connecticut)  IJ  miles  north  of  Shelbume  Falls;  lengtli 
ch,  about  20  miles.    Wilmington,  Hawley,  and  Greenfield 

ristol  County;  town  of  Norton;  inlet,  Rumford  River;  out- 
to  Threemile  River  (tributary  through  Taunton  River  to 
pond  about  2  miles  long  and  nearly  a  mile  wide.    Taunton 

ihire  County;  town  of  Huntington;  outlet,  Pond  Brook  to 
titary  to  the  Connecticut);  one-half  mile  wide;  nearly  three- 
heeterfield  sheet. 

re  County;  rises  on  Moimt  Greylock;  flows  north  of  east 
Notch  to  North  Adams,  where  it  enters  Hoosic  River  (tribu- 

Greylock  sheet, 
ae  between  Plymouth  and  Bristol  counties;  in  the  Great 
;,  a  stream  one-half  mile  long,  flowing  southeastward  through 
)enicket  Pond,  which  dischargee  northward  to  Town  River 
latfield  River  to  Taunton  River  and  thus  to  Narragansett 

!t. 

lesex  County;  1^  miles  south  of  Billerica,  at  altitude  200  feet 
)t,  two  very  small  streams,  unnamed  on  the  map;  outlet,  a 
long  flowing  into  Concord  River  (tributary  to  the  Merrimack) ; 
;  mftTimiim  width,  one-f  ourth  mile.    Lowell  sheet. 
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Oak  Hill  Pond. — Worcester  County;  a  email  pond  lying  one-half  mile  south' 
Spectacle  Pond  in  the  town  of  Lancaster;  discharges  by  a  stream  one-fourt 
long  into  the  brook  by  which  Spectacle  Pond  is  connected  with  North  Bra 
Nashua  River  (tributary  through  Nashua  River  to  the  Merrimack).    Groton 

Oldham  Pond. — ^Plymouth  County;  town  of  Pembroke;  length,  about  1  mile;  ' 
one-half  mile.    Abington  sheet. 

Old  Harbor  Creek. — Barnstable  Creek;  town  of  Ssjidwich;  a  tidal  channel 
marsh  east  of  Sandwich;  connects  with  Mill  Creek.    Barnstable  sheet. 

Old  Swamp  River. — Norfolk  County;  rises  in  the  town  of  Rockland;  flowB  ■* 
north  4  miles  into  Whitman  Pond  (outlet,  Weymouth  Back  River).  Ab 
sheet. 

Onota  Brook. — Berkshire  County;  the  outlet  of  Lake  Onota  in  Pittsfield;  tril 
through  the  west  branch  of  Housatonic  River  to  Housatonic  River;  1}  mile 
Pittsfield  sheet. 

Onota  Lake. — Berkshire  County;  town  of  Pittsfield;  principal  inlets,  Danie 
Lulu  brooks;  outlet,  Onota  Brook  to  West  Branch  of  Housatonic  River  (tril 
to  the  Housatonic).  The  main  lake  is  more  than  a  mile  long  and  about  oi 
mile  wide  at  its  widest  part.    I^ttsCeld  sheet. 

Ohcutt  Brook. —  Franklin  County;  rises  just  north  of  the  New  Hampshire-! 
chusetts  boundary  line,  in  the  southeastern  part  of  the  town  of  Wind 
N.  H. ;  flows  southeastward  4  miles,  then  west  of  south  6  miles  to  its  jnncdoi 
Millers  River  (tributary  to  the  Connecticut)  at  West  Orange.  Called 
Brook  above  the  pond  east  of  Hockanum  HiU.    Warwick  sheet. 

Osgood  Brook. — Franklin  County;  rises  in  a  pond  about  3  miles  southeast  of  1 
Falls;  flows  northwestward  2  miles  into  Millers  Kiver  (tributary  to  the  Con 
cut)  1}  miles  east  of  Millers  Falls.    Warwick  sheet. 

Osgood  Brook.  Franklin  County;  town  of  Wendell;  rises  one-half  mile  north 
village  of  Wendell;  flows  northward  1}  miles,  then  northeastward  2  mile 
Millers  River  (tributary  to  the  Connecticut)  near  Wendell  depot.    Warwick 

Ons  Reservoir. — Berkshire  and  Hampden  counties;  towns  of  Otis  and  To 
principal  inlet,  stream  from  Benton  Lake;  outlet,  a  stream  a  mile  long  fi 
westward  into  the  Farmington  River  (tributary  to  the  Connecticut);  a  large 
voir  occupying  a  natural  site;  altitude,  1,422  feet.  The  reservoir  is  very  i 
lar  in  shape,  is  about  3  miles  in  maximum  length  and  nearly  one-half  a 
average  width.  Its  operation  greatly  affects  the  low-water  flow  of  Farmi 
River.    Sandisfield  sheet. 

Otter  Brook. — Franklin  County;  town  of  Gill;  rises  on  the  north  slope  of  Bi 
Hill;  flows  southeastward  1  mile,  then  southward  1  mile  into  Connecticut  1 
Warwick  sheet. 

Otter  Pond  Brook. — Franklin  County;  town  of  Gill;  rises  2  miles  north  of 
Hill;  takes  a  circuitous  but  in  general  easterly  course  to  its  junction  wit 
Brook  (tributary  to  Connecticut  River);  length,  2}  miles.    Greenfield  shee 

Otter  River. — Worcester  County;  rises  in  the  town  of  Hubbardston;  flows 
eastward  about  3  miles,  then  very  irregularly  northwestward  to  its  junctioi 
Millers  River  (tributary  to  the  Connecticut);  length,  about  14  miles;  pri 
tributaries,  Foster,  Pond,  Kneeland,  Bailey,  and  Trout  brooks.  The 
contains  many  ponds,  the  largest  being  Crystal  Lake,  in  Gardner.  Fitchbu 
Winchendon  sheets. 

Overlook  Reservoir. — Worcester  County;  about  1  mile  northwest  of  the  c 
Fitchburg. 

Oyster  Creek. — Barnstable  County;  a  tidal  channel  connecting  Oyster  Pone 
Sta^  Harbor  and  Nantucket  Sound  in  the  town  of  Chatham.    Chatham  sfa 

Oyster  Pond. — Barnstable  County;  IJ  miles  southwest  of  the  city  of  Fain 
Falmouth  sheet. 
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le  -County;  town  of  Chatham;  outlet,  Oyster  Creek  to  Stage 
t  Soiind ;  tidal.    Chatham  sheet. 

aunty;  Marthas  Vineyard;  one  of  a  series  of  ponds  on  the 
id ,  separated  from  the  ocean  by  a  continuous  barrier  beach; 
n  Tisbury  Great  Pond  and  Edgartown  Great  Pond.    Marthas 


in  Coixnty;  town  of  Orange;  northwest  of  Fryville;  outlet, 
lile  long  flowing  southwestward  into  West  Branch  of  Tully 
agh  Tully  River  to  Millers  River  and  thus  to  the  Connect!- 
>uble,  the  parts  being  connected  by  a  short  eastward  flowing 
erted  from  the  East  Branch  of  Tully  River  into  the  eastern 
by  a  canal  about  one-fourth  mile  long.  Winchendon  sheet . 
lex  County;  rises  in  Tophet  Swamp,  one-half  mile  north  of 
L80  feet  above  sea  level;  flows  southeastward  1}  miles,  then 
Lea  into  Concord  River  (tributary  to  the  Merrimack)  1  mile 
oa ;  marshy.    Lowell  sheet. 

County;  a  tidewater  channel  into  Greenes  Creek  (tributary 
er  and  thus  to  the  Atlantic  Ocean).    Salem  sheet, 
arren  River. 

atol  Coimty;  rises  in  Sassaquin  Pond;  flows  southwesterly 
idar  Swamp  and  along  the  west  border  of  Great  Cedar  Swamp, 
tedford,  thence  in  general  west  of  south  to  Slocums  River, 
isea  into  Buzzards  Bay;  length,  about  15  miles.  New  Bedford 
ta. 

able  Coimty;  town  of  Truro;  a  channel  in  the  marah  extending 
int  near  the  Pamet  River  life-saving  station  on  the  ocean  to 
>8t  cutting  oS  the  north  end  of  Cape  Cod  Peninsula.    Wellfleet 

dlesex  County;  rises  about  2  miles  south  of  Maynard,  at  altitude 
}  sea  level ;  takes  a  very  irr^^ular  coiune  eastward  to  its  junction 
r  (tributary  through  Concord  River  to  the  Merrimack);  length, 
throughout  much  of  its  course.  Framingham  sheet. 
County;  Marthas  Vineyard;  one  of  a  series  of  ponds  on  the 
island,  separated  from  the  ocean  by  a  continuous  barrier 
mile  east  of  Oyster  Pond  and  a  mile  west  of  Edgartown  Great 
ineyard  sheet. 

ihire  County;  town  of  Otis;  1  mile  northwest  of  East  Otis; 
2  miles  long  flowing  southwestward  into  Farmington  River 
Connecticut).    Sandisfield  sheet. 

ex  County;  rises  1  mile  northwest  of  West  Boxford  and  21 
1  Andover,  at  altitude  160  feet  above  sea  level;  flows  southeast- 
gh  several  small  ponds,  northeastward  7  miles,  and  then  takes 
Durse  eastward  for  10  miles  to  Plum  Island  River,  a  tidewater 
8  to  the  Atlantic  Ocean;  passes  through  Rock  and  Pentucket 
etown  and  through  several  small  ponds  unnamed  on  the  map; 
lut  its  course.  On  the  Salem  sheet  the  stretch  of  Parker  River 
rgetown  northward  through  the  swamp  is  called  Penn  Brook; 
lies,  Beaver  Brook,  Mill  River  (or  Creek),  and  Little  River. 
hill,  Newburyport,  and  Salem  sheets. 

iamstable  County;  town  of  Yarmouth;  risee  in  Plashes  Pond; 
2\  miles  into  Nantucket  Sound;  tidal  in  its  lower  course.    Yar< 
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Park  Pond. — Middleeex  County;  3  miles  northwest  of  Lowell,  one-fourth  mile 
of  Tyngs  Pond;  surrounded  by  a  marsh  which  ia  drained  southward  tlu 
Scarlet  Brook  to  the  Merrimack.    Lowell  sheet. 

Pasture  Brook. — Essex  County;  rises  on  the  east  slope  of  Huy  Slow  Hill,  just 
of  Rowley,  at  altitude  60  feet  above  sea  level;  flows  eastward  1  mile,  then  i 
westward  2  miles  into  Mill  Creek  (tributary  through  Parker  River  to  Plum  I 
River  and  thus  to  the  Atlantic  Ocean)  near  Glen  Mills.    Salem  sheet. 

Pasture  Pond. — ^Barnstable  County;  one  of  a  group  of  ponds  northwest  of  Pro\ 
town.    Provincetown  sheet. 

Patch  Mbadow  Brook. — Middlesex  County;  rises  about  2}  miles  west  of  Bill( 
and  1  mile  east  of  Tophet  Swamp,  at  altitude  180  feet  above  sea  level; 
south  westward  1^  miles  into  River  Meadow  Brook  (tributary  through  Coi 
River  to  the  Merrimack).    Lowell  sheet. 

Pattaquattic  Pond. — Hampden  County;  town  of  Palmer;  a  small  pond  one-e 
mile  east  of  Ware  River  (tributary  through  Chicopee  River  to  the  Connect! 
connected  with  Forest  Pond.    Palmer  sheet. 

Pea  Brook. — Franklin  County;  town  of  Conway;  rises  a  nule  southeast  of  Pine 
flows  northwestward  1)  miles,  then  northeastward  one-half  mile  into  Bear  1 
(tributary  through  Deerfield  River  to  the  Connecticut).    Greenfield  sheet. 

Pearl  Hill  Brook  (north). — ^Worcester  and  Middlesex  counties;  rises  on  the  z 
east  slope  of  Pearl  Hill  in  Worcester  County,  at  altitude  610  feet  above  sea  1 
flows  northeastward  into  Middlesex  County  and  discharges  into  Squanni 
River  (tributary  through  Nashua  River  to  the  Merrimack)  just  below  A 
Swamp;  length,  about  5  miles;  fall,  270  feet.    Fitchbuig  sheet. 

Pearl  Hill  Brook  (south).-;— Worcester  County;  rises  about  1  mile  east  of 
Hill,  about  480  feet  above  sea  level;  flows  southward  2}  miles,  then  south 
ward  one-half  mile  into  Baker  Brook  (tributary  through  North  Branch  of  Ni 
River  to  Nashua  River  and  thus  to  the  Merrimack).    Fitchbuig  sheet. 

Pebble  Brook. — ^Head  of  Westfield  Little  River  (tributary  through  Westfield  1 
to  the  Connecticut).    Granville  sheet. 

Pecks  Brook. — Berkshire  County;  rises  on  the  south  slope  of  Mount  Greylock; 
southeasterly  to  Adams,  where  it  enters  Hoosic  River  (tributary  to  the  Hud 
3J  miles  long.    Greylock  sheet. 

Pecowsic  Brook. — Hampden  County;  rises  on  the  north  slope  of  McCarthy  H 
the  town  of  Long  Meadow;  flows  westerly  in  a  very  circuitous  course  into 
necticut  River  a  mile  south  of  the  mouth  of  Mill  River  in  Springfield;  lei 
6  miles.    Springfield  sheet. 

Pbouanticiot  River.    See  Mill  River,  Bristol  County. 

Pelhah  Brook. — Franklin  County;  rises  just  south  of  the  Massachusetts-Ver 
bouhdary,  in  the  town  of  Rowe;  flows  southward  2^  miles,  then  southwest 
4)  miles  into  Deerfield  River  (tributary  to  the  Connecticut)  at  Zoar.  Ha 
sheet. 

Pbnn  Brook.    See  Parker  River. 

Penny  Brook. — Essex  County;  risee  in  TomUn  Swamp;  flows  northwestward 
half  mile  into  Walden  Pond,  then  westward  one-half  mile  into  Hawkes  I 
(tributary  to  Saugus  River,  which  discharges  into  Boston  Bay)  at  North  Sai 
Boston  Bay  sheet.    Map  in  report  of  Massachusetts  State  Board  of  Health,  pa( 

Penny  Brook. — ^Hampshire  County;  town  of  Ware;  a  stream  less  than  a  mile 
flowing  souihwestward  into  Beaver  Brook  (tributary  through  Ware  Riv< 
Chicopee  River  and  thus  to  the  Connecticut).    Palmer  sheet. 

Pbntuckbt  Pond.— Essex  County;  just  north  of  Georgetown;  inlet,  Parker  I 
from  Rock  Pond;  outlet,  Penn  Brook  and  Parker  River  (tributary  through  1 
Island  River  to  the  Atlantic  Ocean);  altitude,  80  feet  above  sea  level.  8 
^heet. 
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ire  County,  N.  H.,  Franklin  County,  Mass.;  risM  in  the 
N.  H.;  flows  Bouthwestward  into  Connecticut  River  near 
3. ;  length,  5  milee,  of  which  only  1  mile  ia  in  Maasachu- 
t. 

r  County;  1  mile  north weet  of  East  Brookfield  and  one- 
umace  Pond;  two  inflowing  streams,  one  from  a  small  pond 
ad  the  other,  Dunn  Brook,  which  flows  through  it  and  is 
;  River  (tributary  through  Chicopee  River  "to  Connecticut). 

r  County;  town  of  Dudley;  outlet,  a  stream  leas  than  a  mile 
sstward  into  Merino  Pond  (outlet  to  French  River  and  thus 
,   Shetucket,  and  Thames  riveia  to  Long  Island  Sound). 

ble  County;  1  mile  northwest  of  the  village  of  Wakeby  and 
of  Wakeby  Pond;  natural  outlet  through  Wakeby  Pond,  and 
antucket  Sound.    Barnstable  sheet. 

:^ounty;  in  the  town  of  Methuen,  4  miles  west  of  Lawrence; 
Bet  above  sea  level;  outlet,  a  small  stream  about  a  mile  long 
ird  into  Bartletts  Brook  (tributary  to  Merrimack  River); 
■fourths  mile;  maximum  width,  about  one-fourth  mile. 
er  County;  town  of  Gardner;  rises  on  the  east  slope  of  Ray 
istward  2  miles,  then  northwestward  1  mile  into  Foster  Brook 
River  and  thus  through  Millers  River  to  the  Connecticut); 
>w  from  South  Gardner  Reservoir.  Fitchbuig  sheet. 
:8hire  County;  rises  in  the  southeastern  part  of  the  town  of 
utheastward  into  a  pond  on  Housatonic  Branch  (tributary 
ch  of  Housatonic  River  to  the  Housatonic)  at  Lower  Barker- 
ies.   Pittsfield  sheet. 

mouth  County;  rises  near  West  Duxbury;  flows  southeastward 
leastward  2  miles  to  its  junction  with  South  River  (tributary 
Bay);  passes  through  two  ponds.    Abington  and  Duxbury 

)rcester  County;  a  brook  about  a  mile  long  connecting  two  of 
1  lakes  on  Nookagee  River  between  Ashbumham  and  Black- 
shy.    Fitchburg  sheet. 

rkshire  County;  town  of  North  Adams;  a  stream  2  miles  long 
vest  into  Hoosic  River  (tributary  to  the  Hudson)  a  mile  south 

Greylock  sheet. 
■Worcester  County;  1  mile  southeast  of  the  village  of  PhiUip- 
iam  flowing  eastward  into  the  swamp  on  Bumshirt  River  (tribu- 
:e  River  to  Chicopee  River  and  thus  to  the  Connecticut)  east  of 

Winchendon  sheet, 
ipden  County;  town  of  Agawam;  rises  in  the  western  part  of  the 
outheastward  2}  milee,  then  passes  into  Connecticut  and  takes  a 
to  its  junction  with  Muddy  Brook,  through  which  it  is  tributary 
ltd  thus  to  Connecticut  River.    Springfield  and  Hartford  sheets, 
ampden  County;  a  small  pond  north  of  Ludlow  and  about  1  mile 
)e  Biver  (tributary  to  the  Connecticut).    Palmer  sheet, 
[iddleaex  County;  in  the  marsh  2  miles  north  of  Natick;  drains 
md  to  Jennings  and  Morses  Ponds  and  thus  through  Waban  Lake 
r.    Fiamingham  sheet. 
Plymouth  County;  town  of  Wareham;  2  miles  north  of  Onset. 
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Pierce  Brook.— Worcester  County;  town  of  West  Brookfield;  a  stream  about  a 
long  flowing  southeastward  into  Ellis  River  (tributary  through  Quaboag  Ri' 
Chicopee  River  and  thus  to  the  Connecticut).    Barre  sheet. 

PiERPOiNT  Meadow  Pond. — Worcester  County;  one  mile  aoutheast  of  South  Chai 
outlet,  a  stream  one-eighth  mile  long  flowing  northward  into  the  stream  con 
ing  Charlton  Reservoir  with  Little  River  (tributary  through  French  Ri\ 
Quinebaug  River  and  thus  through  Shetucket  and  Thames  rivers  to  Long  I 
Sound).    Webster  sheet. 

PiLOBiM  Lake. — Barnstable  County;  2  miles  east  of  Provincetown;  north  of  Pi 
Beach;  IJ  miles  long.    Provincetown  sheet. 

Pine  Brook. — ^Plymouth  County;  town  of  Kingston;  rises  one-half  mile  south  of 
Duxbury;  flows  southward  into  Jones  River  (tributary  to  Kingston  Bay);  j 
through  several  ponds;  length,  4  miles.    Abington  sheet. 

Pine  Creek. — Essex  County;  a  tidewater  channel  on  Plum  Island,  about  IJ 
long  and  flowing  southward  into  Plum  Island  River  opposite  Great  Neck.    { 
sheet. 

Pine  Hill  Brook.— Worcester  County;  town  of  Barre;  rises  on  the  south  slops  o 
row  Hill;  flows  southward  3  miles  into  Ware  River  (tributary  through  Chi 
River  to  the  Connecticut).    Barre  sheet. 

Pine  Point  Riveb. — Plymouth  County;  a  tidal  channel  in  Duxbury  Marsh.  Dui 
sheet. 

Pines  River. — ^E^ssex  and  Middlesex  counties;  rises  above  Swamp  Pond,  just 
of  Maiden,  at  altitude  100  feet  above  sea  level;  takes  a  very  irregular  course 
ward  for  about  6  miles,  through  Maiden,  and  joins  Saugus  River  at  its  entrai 
Boston  Bay.    Boston  and  Boston  Bay  sheets. 

Pine  Swamp  Brook. — Bristol  County;  town  of  Taunton;  rises  in  Prospect  Hill 
north  of  Taunton;  flows  eastward  about  3  miles  to  Kings  Pond,  then  west  of 
3  miles  into  Taunton  River  (tributary  to  Narragansett  Bay)  about  a  mile  e 
the  city  of  Taunton,  principal  tributary,  stream  from  Gushee  Pond.  Tai 
sheet. 

Plainfield  Pond. — ^Franklin  County;  north  of  West  Mountain;  outlet,  King  Br< 
Chickley  River  (tributary  through  Deerfield  River  to  the  Connecticut).  Hi 
sheet. 

Plantain  Pond. — ^Berkshire  County;  southeastern  part  of  the  town  of  Mount  1 
ington;  between  Mount  Plantain  and  Race  Mountain;  outlet,  a  stream  1} 
long  flowing  southeasterly  into  Schenob  Brook  (tributary  to  the  Housat 
Sheffield  sheet. 

PLASHEaPoND. — ^Bamstable  County;  town  of  Yarmouth;  two  small  ponds  conn 
by  a  short  stream;  outlet,  Parkers  River  to  Nantucket  Sound.    Yarmouth  i 

Pleasant  Brook. — ^Worcester  County;  town  of  Barre;  rises  2  miles  northeast  of  tt 
lage  of  Barre;  flows  southward  1)  miles,  then  southwestward  1^  miles  to  I 
River  (tributary  through  Ware  River  to  Chicopee  River  and  thus  to  the 
necticut).    Barre  sheet. 

Pleasantdalb  Pond. — Worcester  County;  town  of  Sutton;  an  expansion  of 
Spring  Brook  (tributary  to  Blackstone  River  and  thus  through  Seekonl 
Providence  rivers  to  Narragansett  Bay).    Blackstone  sheet. 

Pleasant  Pond. — Essex  County;  in  Wenham  Swamp,  3^  miles  northeast  of  Dai 
inlet,  a  very  small  stream  coming  in  from  the  south;  outlet,  a  stream  1  mih 
flowing  somewhat  northwestward  into  Ipswich  River;  length,  about  on 
mile;  maximum  width,  lees  than  one-fourth  mile.    Salem  sheet. 

Plowshop  Pond. — ^Middlesex  Coimty;  in  the  southern  part  of  Ayer;  inlets,  B 
Brook  and  stream  from  Sandy  Pond.    Groton  sheet. 
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nty;  a  Bmall  pond  just  eaat  of  HaverhiU;  outlet,  a  small 
If  mile  long  flowing  southward  into  Merrimack  River  at 
ibout  140  feet  above  sea  level.  Haverhill  sheet, 
asex  County;  a  tidal  channel  separated  from  the  ocean  by 
uviog  the  drainage  from  the  area  between  the  mouth  of  the' 
mouth  of  the  Ipswich-  The  principal  stream  in  thia  area 
e  limits  of  the  swamp  is  Parker  River.  The  other  streams  in 
lum  Island  River  are  creeks  and  rivers  in  name  only,  as  most 
idewater  channels.  Newburyport  and  Salem  sheets. 
-Berkshire  County;  town  of  Hinsdale;  two  inflowing  streams; 
se-fouriha  mile  Ifflig  flowing  northeastward  into  Housatonic 
t. 

>uth  County;  town  of  Lakeville;  the  eastern  arm  of  Assa- 
e  Aasawompeett  Pond.    Middleboro  sheet, 
unty;  a  very  small  pond  about  a  mile  south  of  Andover;  out- 
lowing  into  Shawsheen  River  (tributary  to  the  Merrimack); 
set  above  sea  level.    Lawrence  sheet. 

Q  Coimty;  town  of  Leverett;  rises  1  mile  south  of  North 
.hward  to  East  Leverett,  where  it  units  with  Roaring  Brook 
(tributary  to  the  Connecticut);  3)  miles  long.    Belchertown 


in  County;  town  of  Montague;  rises  on  the  west  slope  of  Dry 
west  li  miles  to  Great  Pond,  thence  southwestward  1}  miles 
T  (tributary  to  the  Connecticut).  Greenfield  sheet, 
en  County;  riaes  in  a  pond  2  miles  north  of  West  Granville; 
ailee  and  unites  with  Hubbard  Brook  to  form  the  East  Branch 
er  (tributary  through  Farmington  River  to  the  Connecticut). 

len  County;  rises  in  Hampton  Pond;  flows  southward  2  miles, 
)ise  Pond,  then  southwesterly  3  miles  into  Powder  Mill  Brook 
Westfield  River  to  the  Connecticut).  Springfield  sheet, 
len  County;  rises  on  the  north  slope  of  Barnes  Mountain,  in 
id;  flows  northeasterly  3)  mUee,  southeastward  1  mile,  then 
rd  one-half  mile  to  its  jimction  with  Pebble  Brook  and  thus 
svoir  on  Westfield  little  River.  See  Westfield  Little  River. 
f,  stream  from  Blair  Pond.  Granville  sheet, 
shire  County;  riaes  in  Norwich  Pond  in  the  town  of  Hunting- 
et«acd  3  miles  into  Westfield  River  (tributary  to  the  Connec- 
Id  sheet. 

ister  County;  city  of  Gardner;  a  stream  about  2  milee  long 
of  small  ponds  south  of  Crystal  Lake  and  flowing  southwest- 
River  (tributary  through  Millers  River  to  tho  Connecticut), 
inchendon  sheets. 

-Norfolk  County;  rises  in  Ponkapoag  Pond  in  the  eastern  part 
iton;  flows  westward  one-half  mUe,  then  northwestward  2  miles 
ver  in  the  Great  Meadows.    Dedham  sheet. 
!{orfolk  County;  Canton  and  Randolph  townships;  outlet,  Ponka- 
ipcnaet  River.    Dedham  sheet. 

Berkshire  County;  towns  of  Laneeboro  and  Pittsfield;  principal 
h  of  Housatonic  River,  which  flows  through  it  to  its  junction 
River.   The  lake  is  1)  milee  long,  about  1  mile  wide,  and  con- 
ill  islands.    Berlin,  Greylock,  Pittsfield,  and  Becket  sheets. 
}K.   See  Satucket  River. 


Digitized  by 


Google 


390 


SUBFACE  WATERS  OF  MASSACHUSETTS. 


Popple  Hill  Brook. — Franklin  County;  rises  on  the  east  slope  of  Popple  Hill;  6 
northward  1}  miles  into  Roaring  Brook  (tributary  through  Mill  River  to 
Connecticut).    Northampton  sheet. 

PopuiATio  Pond. — ^Norfolk  County;  1  mile  southeast  of  Medway;  drained  by  Chi 
River,  which  flows  across  its  northern  end.    Franklin  sheet. 

PoQUOT  TEOtrr  Bbook.— Plymouth  County,  town  of  Middlelxwo;  rises  about  1 1 
southwest  of  the  city  of  Middleboro;  flows  northwestward  4  miles  into  Taui 
River  (tributary  to  Narragansett  Bay).    Middleboro  sheet. 

Porter  Bivbb. — Essex  County;  a  tidewater  channel  just  east  of  Danvers;  lei 
southeastward  about  1  mUe  to  Danvers  River  and  thus  to  the  Atlantic.  The  b 
of  Porter  River  is  called  Froet  Fish  Brook.    Salem  sheet.    See  Frost  Fish  Bn 

Potash  Brook. — Hampden  County;  rises  near  Blandford;  flows  south  of  east 
miles  to  Salmon  Falls,  where  it  enters  Westfield  River  (tributary  to  the  ( 
necticut);  principal  tributary,  stream  from  Hazzard  Pond.    Granville  shee 

Potash  Bbook. — Hampshire  County;  town  of  Williamsburg;  head  of  Wright  R 
(tributary  through  Mill  River  to  the  Connecticut).    Northampton  sheet. 

Potash  Brook. — ^Middlesex  County;  rises  southeast  of  Marsh  Hill,  1^  miles  nort 
Centralville,  at  altitude  160  feet  above  sea  level;  flows  southeastward  about  < 
half  mile  into  Richardson  Brook  (tributary  through  Trout  Brook  to  the  M( 
mack).    Lowell  sheet. 

Potash  Bbook. — Worcester  County;  rises  1^  miles  st'uthwest  of  Barre  Falls;  f 
southwestward  into  Ware  River  (tributary  through  Chicopee  River  to  the  ( 
necticut);  1  mile  long.    Barre  sheet. 

PoTTAPAUo  Pond. — Worcester  County;  east  of  Pottapaug  Hill;  a  large  pond  on 
East  Branch  of  Swift  River  (tributary  through  Swift  River  to  Ware  River ; 
thus  through  Chicopee  River  to  the  Connecticut)  in  the  town  of  Dana.  B: 
sheet. 

PoucHA  Pond. — Dukes  County;  Chappaquiddick  Island;  east  of  Marthas  Vineyi 
separated  from  Nantucket  Sound  on  the  east  by  a  narrow  barrier  beach;  < 
nected  by  a  channel  extending  from  its  northeastern  end  to  Cape  Poge  " 
east  of  Edgartown  Harbor.    Marthas  Vineyard  sheet. 

FowoEB  Mill  Bbook. — Hampden  County;  rises  1  mile  southeast  of  the  vill%g< 
Montgomery;  flows  southeastward  7)  miles  to  its  junction  with  Westfield  R 
(tributary  to  the  Connecticut),  1  mile  below  the  mouth  of  Little  River.  G 
viUe  and  Springfield  sheets. 

Powow  RivEB. — Rockingham  County,  N.  H.,  and  Essex  County,  Mass.;  rises  in 
town  of  Sandown  in  Rockingham  County,  N.  H.,  at  altitude  240  feet  above 
level;  flows  generally  south  of  east  7  miles  through  Angle  and  Country  po 
then  northward  1  mile  into  a  swamp  through  which  its  passes  in  a  general  < 
ward  direction,  and  takes  a  very  irregular  course  southeastward  4i  miles,  cros 
into  Essex  County,  Mass.,  and  around  the  south  slope  of  Ring  Hill.  Just 
of  Ring  Hill  it  again  flows  northward  into  New  Hampshire,  where  it  make 
abrupt  turn  and  takes  a  southeastward  course  for  3}  miles  into  Massachua 
passing  through  Lake  Gamer  and  discharging  into  the  Merrimack  at  Salial 
Point;  total  length,  about  22  miles.    Haverhill  and  Newbiiryport  sheets. 

Pbankers  Fonu. — Essex  County;  about  2  miles  northeast  of  Melrose;  inlet,  8ai 
River;  outlet,  Saugiis  River  to  Boston  Bay;  length,  about  three-fourths  n 
maximum  width,  about  one-fourth  mile.    Boston  sheet. 

Pbatt  Brook. — ^Worcester  County;  town  of  Barre;  formed  near  Barre  Plains  by 
junction  of  Burrow  and  Bell  brooks.  Burrow  Brook,  considered  the  contii 
tion  of  Pratt  Brook,  rises  in  the  town  of  Oakham  and  flows  norths  esterly  to 
junction,  below  which  Pratt  Brook  flows  westward  into  Ware  River  (tribul 
through  Chicopee  River  to  the  Connecticut);  length  to  head  of  Bunow  Bit 
4}  miles;  below  mouth  of  Bell  Brook,  1  mile.    Barre  sheet 
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County;  town  of  Upton;  near  head  of  Center  Brook,  which 
/eat  River  (tributary  to  Blackstone  River  and  thiw  through 
ence  rivers  to  Narragansett  Bay).  Blackstone  sheet. 
re  Coiuaty,  N.  H.,  and  Worcester  County,  Mass.;  rises  south 
itain;  flo'ws  southerly  to  its  junction  with  Millers  River  4 
Vincliendoii,  Mass.;  called  Scott  Brook  above  a  small  pond 
ws  belo'vr  !Fitzwilliani,  N.  H.;  length  to  head  of  Scott  Brook, 
>ck  and  Winchendon  sheets. 

ater  Coiinty;  town  of  Barre;  rises  2  miles  north  of  west  from 
unsville;  flows  southward  into  Ware  Rivef  (tributary  through 
the  Connecticut)  at  Barre  Plains;  length,  8  miles;  principal 
at,  Galloway,  and  Smith  brooks;  passes  through  many  small 
it. 
lex  County;  rises  3  miles  southwest  of  Danvers,  at  altitude 

level;  flows  generally  southeastward  4  miles  to  its  junction 
Brook  to  form  North  River  (which  joins  the  Atlantic  Ocean 
');  marshy  throughout  much  of  its  course.    Salem  sheet. 
— Bristol  County;  town  of  Taunton;  north  of  the  city  of  Taun- 

Swamp  Brook  to  Taunton  River  (tributary  to  Narragansett 
heet. 

irkshire  County;  northwestern  part  of  the  town  of  Egremont; 
earns;  outlet,  a  stream  a  mile  long  flowing  north  and  east  into 
>utary  to  the  Housatonic).    Sheffield  sheet, 
lymouth  County;  formed  by  two  branches  that  unite  near  East 
onger  branch  rises  in  the  town  of  Marshfield  at  an  altitude  of 
)ve  sea  level  and  flows  in  general  southwestward  about  3  miles; 
ion  the  brook  flows  northwestward  and  westward  2}  miles  into 
tributary  to  North  River).    Duxbury  and  Abington  sheets, 
idlesex  County;  IJ  miles  south  of  Maynard;  altitude,  200  feet 
;  outlet,  a  stream  flowing  northwestward  1}  miles  into  Assabet 
;  through  Concord  River  to  the  Merrimack).    Framingham  sheet. 
Middlesex  County;  a  stream  about  2  miles  long  rising  2  miles 
3nd  Harbor  and  flowing  eastward  into  Squannacook  River  (tribu- 
ashua  River  to  the  Merrimack).    Groton  sheet, 
anklin  County;  town  of  Greenfield;  a  stream  2  miles  long  flowing 
into  Green  River  (tributary  through  Deerfield  River  to  the  Con- 
le  south  of  the  mouth  of  Glen  Brook.    Greenfield  sheet, 
^rcester  County;  a  stream  about  1^  miles  long,  rising  in  the  hills 
'itchburg  and  flowing  southeastward  into  North  Branch  of  Nashua 
ry  through  Nashua  River  to  the  Merrimack).    Fitchburg  sheet. 
iK.— Norfolk  County;  rises  in  the  marsh  east  of  West  Dedham; 
tward  into  Neponset  River  in  the  Great  Meadows;  length,  4  miles. 
t. 

)K.— Worcester  County;  town  of  Sutton;  rises  a  mile  west  of  Pur- 
\;  flows  southeastward  and  eastward  to  Biirts  Pond;  thence  south- 
tins  Pond  on  Mumford  River  (tributary  to  Blackstone  River  and 

Seekonk  and  Providence  rivers  to  Narragansett  Bay);  length,   3 
btone  sheet. 

-Hampshire  County;  town  of  Pelham;  rises  a  mile  north  of  the  vil- 
im;  flows  southeastward  3  miles  into  the  West  Branch  of  Swift  River 
irough  Swift  River  to  Ware  River  and  thus  through  Chicopee  River 
icticut).    Belchertown  sheet. 
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Putnam  Brook. — ^Middlesex  County;  rises  in  a  swamp  on  the  south  slope  ol 
bins  Hill,  1  mile  northeast  of  South  Chelmsford  at  altitude  180  feet  abo 
level;  flows  northeastward  IJ  miles  into  River  Meadow  Brook  (tributary  tl 
Concord  River  to  the  Merrimack)  near  Chelmsford  Center.    Lowell  sheet. 

Ptb  Bhook. — Essex  County;  rises  in  Spoffords  Pond,  2  miles  southeast  of 
Boxford,  at  altitude  120  feet  above  sea  level;  flows  generally  southeastv 
miles  to  its  junction  with  Hewlett  Brook  to  form  Miles  Brook  (tributary  to  I{ 
River');  passes  through  Foiu*  Mile  Pond;  marshy.    Lawrence  and  Salem  i 

QuABOAQ  Pond. — ^Worcester  County;  town  of  Brookfield;  several  inflowing  sti 
the  most  impwtant  being  East  Brookfield  River,  considered  the  contin 
of  Quaboag  River;  outlet,  Quaboag  River  to  Chicopee  River  and  thus 
Connecticut;  the  pond  is  triangular  in  shape  and  measures  about  a  mile 
each  side.     Brookfield  sheet. 

QuABOAo  RrvER. — Worcester  and  Hampden  counties;  the  most  southerly  i 
three  principal  tributaries  of  the  Chicopee;  flows  from  Quaboag  Pond  J 
town  of  Brookfield;  the  pond  receives  as  its  principal  feeder  East  Broc 
River,  whose  principal  tributary,  Sevenmile  River,  may  be  considered  th< 
of  the  Quaboag.  Sevenmile  River  rises  in  the  town  of  Rutland  a  mile  sou 
of  the  southern  end  of  Long  Pond  and  flows  southwesterly  to  Spencer,  wl 
enters  the  pond  from  which  East  Brookfield  River  flows  southwesterl; 
Quaboag  Pond;  from  Quaboag  Pond,  Quaboag  River  flows  northwestwi 
West  Brookfield,  where  it  receives  the  outlet  of  Wickaboag  Pond,  southwei 
to  Warren,  westward  to  a  point  a  mile  west  of  West  Wanen,  then  southw 
the  western  base  of  Fenton  Mountain,  from  which  point  its  general  coi 
northwestward  to  Three  Rivers  where  it  joins  Ware  River  to  form  Chicopee 
(tributary  to  the  Connecticut);  length  of  the  Quaboag  below  Quaboag  Po 
miles;  total  drainage  area  above  Three  Rivers,  210  square  miles:  principal  tril 
of  East  Brookfield  River  below  Sevenmile  River  is  Fivemile  River,  whicl 
through  Brooks  and  Furnace  ponds  and  drains  parts  of  Oakham,  New  BraJ 
Spencer  and  North  Brookfield;  the  moat  important  tributary  of  Sev< 
River  is  Turkey  Brook;  below  Quaboag  Pond,  Quaboag  River  receives  Coy] 
the  outlet  of  Wickaboag  Pond,  Ellis  River,  and  Kings  Brook  from  the 
Blodgett  Mill,  Chicopee,  and  Twelvemile  brooks  from  the  south.  The  are 
and  north  of  Brookfield  contains  many  ponds.  Gaging  stations  at  West  'W 
1904-1907,  and  at  West  Brimfield,  1909-1915.  Worcester,  Webster,  Barre,  ] 
field,  and  Palmer  sheets.    See  also  pages  135-149  of  this  report. 

QuACimQUAsrr'  Pond;  Worcester  County;  town  of  Brookfield;  south  of  Qt 
Pond  (tributary  through  Quaboag  River  to  Chicopee  River  and  thus  to  thi 
necticut)  with  which  it  is  connected  by  a  northward  flowing  stream  oi 
mile  long.  The  pond  is  about  1)  miles  long  and  nearly  half  a  nule  in  max 
width.    Brookfield  sheet. 

QiTAKEB  Bbook. — Bristol  County;  town  of  Berkley;  rises  on  the  northeastern 
of  Brants  Hill;  flows  southeastward  into  Forges  Pond  on  Assonet  River  (tril 
through  Taunton  River  to  Narragansett  Bay);  length,  2  miles.    Taunton  sb 

Quakers  Run. — Barnstable  County;  a  stream  about  a  mile  long  flowing  soul 
ward  into  Cotuit  River  1^  miles  west  of  Cotuit  Port.    Barnstable  sheet. 

QuANNAPOwnr  Lake. — ^I^fiddlesex  County;  just  north  of  Wakefield;  inlet, 
of  Saugus  River  and  another  small  stream  coming  in  from  the  west;  outlet,  £ 
River,  which  discharges  into  Boston  Bay;  altitude  100  feet  above  sea 
length,  about  1  mile;  maximum  width,  about  one-half  mile.    Lawrence  she 

Queen  Brook. — Plymouth  County;  town  of  Pembroke;  a  stream  less  than 
mile  long  flowing  westward  into  the  north  end  of  Furnace  Pond.    Abington 

Queen  Sewell  Pond. — Barnstable  County;  town  of  Bourne;  a  small  pond 
between  Monument  River  and  Buttermilk  Bay;  connected  by  a  marsh 
Little  Buttermilk  Bay.    Plymouth  sheet. 
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ristol  County;  city  of  Fall  River;  the  stream  connecting 
raunton  River  (tributary  to  Narragansett  Bay).    Fall  River 

'ceeter  County;  principal  inflowing  stream,  South  Wachusett 
ipoxet  River  (tributary  to  Wachusett  Reservoir);  altitude 
sea  level ;  length,  about  three-fourths  mile;  maximum  width, 
"Worcester  sheet. 

ises  in  Quinapoxet  Pond  in  the  northern  part  of  Worcester 
.  of  Holden,  at  altitude  about  750  feet  above  sea  level;  flows 
39,  then  northeast  and  east  3  miles,  to  Wachusett  Reservoir  at 

tributariee,  South  Wachusett  Brook,  the  main  feeder  of 
^snebiunakit  Brook,  and  Trout  Brook.    Worcester  sheet, 
arapden  and  Worcester  Cotmties,  Mass.,  Windham  and  New 
Oonn.;  formed  in  the  town  of  Brimfield,  Hampden  County, 

the  headwater  stream  draining  the  largest  area,  receives  a 
ies  from  the  towns  of  Wales  and  Holland.  Of  these  smaller 
Brook  is  superior  by  reason  of  drainage  area  and  is  therefore  to 
lead  of  the  Quinebaug.  Hollow  Brook  rises  on  the  east  slope  of 
I  flows  northward  about  4  miles  to  its  junction  with  Charles 
point  Mill  Brook  flows  eastward  and  southeastward  into  the 
of  Kast  Brimfield  where  it  receives  a  stream  that  carries  the 
hapaug  Pond,  Hamilton  Reservoir,  and  Holland  Pond;  from  this 
flows  northeastward  to  Fiskdale,  thence  southeasterly  through 
bridge,  Southbridge,  and  Dudley,  Mass.,  southerly  through  the 
mdham  County,  Conn.,  to  Wauregan,  thence  southwesterly  to  its 
etucket  River  (tributary  through  Thames  River  to  Long  Island 
ibove  its  mouth;  length  below  mouth  of  Mill  Brook,  about  60 
listance  the  fall  is  about  600  feet;  average  fall  below  Southbridge, 

mile.  The  large  number  of  storage  reeervoira  and  mill  ponds 
water  of  storms  and  melting  snows  and  modifies  the  violence  of 
'ater  power  report  of  the  Tenth  Census  (p.  201)  lists  39  ponds,  of 
Massachusetts.  The  largest  of  these  ponds  (Lake  Chaubunagung- 
n  area  of  1,300  acres.  The  river  is  extensively  used  for  power  at 
1  Connecticut  and  Massachusetts.  Principal  tributaries  of  the 
lassachusetts  below  the  mouth  of  Mill  Brook  include  streams  from 
ix  ponds,  Hamant,  Hobbs,  Breakneck,  Hatchet,  Globe,  Cady, 
on,  and  Tufts  brooks,  and  French  River,  which  joins  the  Quinebaug 
t  but  drains  a  considerable  area  in  Massachusetts.  Brookfield, 
un,  Mooeup,  and  Norwich  sheets.  See  also  Reports  on  the  water 
Inited  States,  Tenth  Census  (1880),  vol.  16,  pp.  200-212,  1885,  in 
er  powers  of  the  Quinebaug  and  its  tributaries  are  described. 
iKE.— Worcester  Coimty;  an  expansion  of  Quinsigamond  River 
ilackstone  River  and  thus  through  Seekonk  and  Providence  rivers 
tt  Bay);  about  5)  miles  long,  one^ighth  to  one-fourth  mile  wide  in 
rt  and  one  about  1  mile  wide  in  the  lower  part;  altitude,  360  feet 
si.  Worcester,  Marlboro,  and  Blackstone  sheets. 
IVEB.— Worcester  Cotmty;  rises  about  1  mile  southeast  of  Boylston 
e  town  of  Boylston;  flows  southwestward  to  Sewell  Pond,  thence 
rough  Newton  Pond  to  the  head  of  Lake  Quinsigamond,  from  which 
leastwaid  to  Goddard  Pond,  thence  southward  to  Blackstone  River 
rough  Seekonk  River  to  Providence  River  and  thus  to  Narrangansett 
herville;  length,  14  miles;  principal  tributaries.  Great  and  South 
SB,  which  flow  into  Lake  Quinsigamond.  Worcester,  Marlboro,  and 
jheets. 
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QciTTACAS  P0ND8. — See  Great  Quittacas  and  Little  Qmttacaa  ponds. 

QuTVETT  Creek. — A  channel  in  the  marsh  east  of  East  Dennis.  Yarmouth 
Wellfleet  sheets. 

QuosTiNET  RiTER. — Barnstable  County;  rises  at  the  north  end  of  John  Pond;  1 
eastward  through  a  marsh  one-half  mile,  then  in  general  west  of  south  to  Waq 
Bay,  through  which  it  is  connected  with  Nantucket  Sound ;  length,  about  5  m 
Falmouth  sheet. 

RABsrr  Pond. — Plymouth  County;  town  of  Plymouth;  a  very  small  pond  lying 
half  mile  west  of  the  beach  close  to  the  south  end  of  Fresh  Fond .    Plymouth  et 

Ramshorn  Brook. — Worcester  County;  rises  1  mile  south  of  Ramahora  Pond;  f 
northeastward  through  the  pond  to  West  Millbury,  thence  northweetwait 
Stoneville,  where  it  enters  the  |>ond  on  Kettle  Brook  (tributary  to  Blacks 
River,  and  thus  through  Seekonk  and  Providence  rivers  to  Narragansett  B 
length,  7  miles.    Webster  sheet. 

Ramshorn  Pond. — Worcester  County;  1  mile  south  of  West  Millbury;  outlet,  Rt 
horn  Brook  to  Kettle  Brook  (tributary  to  Blackstone  River  and  thus  thrc 
Seekonk  and  Providence  rivers  to  Narragansett  Bay).    Webster  sheet. 

Raven  Brook. — Plymouth  Coimty;  rises  about  3  miles  northeast  of  Middlel 
flows  northward  along  the  eastern  edge  of  Great  Cedar  Swamp  and  discharges 
Wenatuxet  River  (tributary  through  Taunton  River  to  Narragansett  Bay) 
South  Halifax;  length,  about  4  miles.    Middleboro  sheet. 

Rawson  Brook. — Berkshire  County;  rises  on  Chestnut  Hill  in  the  town  of  Monte 
flows  southwesterly  2}  miles,  northwesterly  3  miles  td  its  jimction  with  Konfc 
River  (tributary  to  the  Housatonic).    Sandisfield  sheet. 

Red  Brook. — Barnstable  County,  town  of  Mashpee;  a  stream  about  a  mile 
flowing  southwestward  into  one  of  the  eastern  arms  of  Waquoit  Bay.    Falm< 
sheet. 

Red  Brook. — Hampshire  Coimty,  town  of  Southampton;  rises  on  the  southwest  s 
of  Little  Mountain;  flows  southwesterly  IJ  miles,  thence  southeasterly  1  mile 
Manhan  River  (tributary  to  the  Connecticut).    Springfield  sheet. 

Red  Brook. — Plymouth  and  Barnstable  counties;  rises  in  White  Island  P( 
flows  irregularly  southward  and  discharges  into  Buttermilk  Bay  at  the  hea 
Cohasset  Narrows,  Buzzards  Bay;  length,  about  4  miles.  For  2  miles  al 
Buttermilk  Bay,  Red  Brook  is  on  the  boundary  between  the  towns  of  Warel 
and  Plymouth.    Plymouth  sheet. 

Red  River. — Barnstable  County;  a  channel  in  the  marsh  southeast  of  South  1 
wich.    Yarmouth  sheet. 

Reed  Brook. — Berkshire  Coimty;  a  stream  about  a  mile  long,  flowing  westward 
Tophet  Brook  (tributary  through  Hoosic  River  to  the  Hudson)  in  the  tow 
Adams.    Greylock  sheet. 

Reed  Pond. — Nantucket  County,  Nantucket  Island,  northwest  of  the  city  of  1 
tucket;  a  very  small  pond  leas  than  one-eighth  mile  back  from  the  beach.  I 
tucket  sheet. 

Reedy  Meadow  Brook. — Middlesex  County;  rises  in  a  swamp  about  2i  miles  so 
east  of  Pepperell ;  flows  northward  into  Nashua  River  (tributary  to  the  Merrima 
Groton  sheet. 

Reservoir  Marsh  Pond. — Norfolk  Coimty;  IJ  miles  north  of  Wrentham;  on  { 
River  (tributary  to  Charles  River).    Franklin  sheet. 

Reservoir  Pond. — Bristol  County,  town  of  North  Attleboro;  west  of  Attleboro  I 
and  Robinson ville;  inflowing  stream  passes  through  a  pond  above  North  Attlet 
outlet  to  Tenmile  River  and  thus  to  Narragansett  Bay.    Providence  sheet. 

Reservoir  Pond. — Norfolk  County,  town  of  Canton ;  principal  inlet,  a  stream  floT 
through  the  marsh  in  the  eastern  part  of  the  township;  outlet,  a  stream  one- 
mile  long  flowing  from  the  west  end  southward  into  the  pond  on  Canton  Riv< 
Canton.    Bedham  sheet. 
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. — ^Worcester  and  Middlesex  counties;  storage  reeervoirs  in 

>ii8tructed  by  the  city  of  Boston  and  the  Metropolitan  Water 

See    Sudbury  River  and  Concord  River.    Marlboro  and 

County ;  rises  about  1  mile  northwest  of  Lynn,  at  altitude 
vel;  flovsrs  southwestward  one-half  mile  into  Breeds  Pond,  and 
ward  for  1  mile  into  Saugus  River,  which  discharges  into 
>al  tributary,  stream  draining  Birch  Pond.    Boston  and  Boe- 

i  CJounty;  town  of  Oharlemont;  rises  northeast  of  Legate  Hill; 
I  3i  mil^  into  Deerfield  River  (tributary  to  the  Connecticut^ 
awley  sheet. 

■Middleeex  County;  formed  by  the  junction  of  Potash  Brook 
brooK  about  1^  miles  north  of  Centndville,  at  altitude  100  feet 
ows  southeastward  1  mile  into  Trout  Brook  (tributary  to  the 
h  Brook  is  considered  the  head  of  Richardson  Brook.    Lowell 

-Middlesex  County;  about  2}  miles  west  of  Wakefield;  inlet, 
let,  Aberjona  Rivrer,  and  thus  through  Mystic  lakes  and  Mystic 
ay;  altitude,  60  feet  above  sea  level;  length,  about  one-half  mile; 
leas  than  one-fourth  mile.  Lawrence  sheet, 
lerkshire  County;  towns  of  Pittsfield  and  Richmond;  several 
i;  outlet,  Housatonic  Branch  (tributary  through  West  Branch  of 
r  to  the  Housatonic);  one-half  mile  wide;  three-fourths  mile  long. 

lOK. — Middlesex  County;  rises  about  three-fourths  mUe  southeast 
iltitude  220  feet  above  sea  level;  flows  northeastward  4^  miles, 
Tophet  Swamp,  northwestward  1  mile,  and  again  northeastward 
•curse  for  5  miles  to  its  junction  with  Concord  River  (tributary  to 
at  Lowell;  fallfromsource  tomoutb,  120feet;  principal  tributaries. 
Meadow,  Farley,  Putnam,  Beaver,  and  Golden  Cove  brooks. 

-Berkshire  County;  rises  near  Washington  village  in  the  town  of 
ows  northwestward  to  its  junction  with  Housatonic  River  in  the 
;  about  5  miles  long;  passes  through  Cli^PP  Pond.  Becket  sheet.  . 
-Bristol  County;  a  stream  about  2  miles  long  flowing  in  general 
into  New  Bedford  Reservoir  (unused)  at  the  head  of  Acushnet 
ry  to  New  Bedford  Harbor).  Middleboro  sheet. 
-Franklin  County;  rises  in  the  town  of  Conway  2  miles  southwest  of 
Conway;  flows  Boutheasterly  5  mQee  to  its  junction  with  Mill  River 
the  Connecticut);  principal  tributary.  Popple  Hill  Brook.    North- 

.— Franklin  County;  town  of  Shutesbury.    iSm  Mill  River. 
.—Hampden  and  Hampshire  counties;  rises  in  the  town  of  Chester, 
iwest  of  Chester  Center;  flows  southeasterly  5  miles  to  its  junction 
9t  Branch  of  Westfield  River  (tributary  through  Westfield  River  to 
icut).   Chesterfield  and  Granville  sheets. 

c— Hampehire  and  Hampden  counties;  rises  on  Norwich  Hill  in  the 
ntington;  flows  southwesterly  5  miles  to  its  junction  with  Westfield 
itary  to  the  Connecticut).  Chesterfield  and  Granville  sheets. 
-Plymouth  County;  a  pond  one-half  mile  wide  by  one-sixteenth  mile 
4  miles  east  by  north  from  Bridgewater;  inlet,  from  Stump  Pond;  out- 
ard  to  Satucket  River  (tributary  through  Matfield  River  to  Taunton 
thus  to  Narragansett  Bay ) .    Abington  sheet. 


I      1  t 

Digitized  by  VjOOQ  l£      .'  ' 


I'  f 


396 


SURFACE  WATEB8  OF  MASSACHUSETTS. 


i    ( 


^1         t 
■A        i 

11 


Bobbins  Pond. — ^Barnstable  County;  one-half  mile  northeaat  of  North  Hai 

Yarmouth  sheet. 
RoBBiNS  Pond. — Middlesex  County;  a  small,  marshy  pond  about  IJ  miles  soul 

of  Ayer,  discharging  by  a  stream  1^  miles  long  flowing  northward  into  Nona 

Brook  (tributary  through  Nashua  River  to  the  Merrimack).    Groton  sheet. 
Robert  Meadow  Brook. — Hampshire  County;  rises  2  miles  southwest  of  Batt] 

Hill;  flows  southeastward  3  miles  into  Roberts  Brook  (tributary  throng] 

River  to  the  Connecticut).    Chesterfield  sheet. 
RoBEBTS  Brook. — Hampshire  County;  rises  on  the  south  slope  of  Battlecock 

flon  s  southeastward  4  miles,  thence  northeastward  3  miles  into  Mill  River 

utary  to  the  Connecticut)  at  Leeds;  principal  tributary,  Robert  Meadow  1 

Chesterfield  and  Northampton  sheets. 
Robinson  Brook. — Middlesex  County;  rises  1^  miles  northeast  of  Townsend  H 

flows  west  of  south  1  mile,  then  southeastward  2  miles  into  Nashua  River  (tril 

to  the  Merrimack);  tributary,  Bancroft  Brook.    Groton  sheet. 
Robinson  Creek. — Plymouth  County;  rises  on  the  west  slope  of  Long  Hill,  i 

town  of  Marshfield;  flows  circuitously  westward  into  North  River;  about  2 

long.    Abington  sheet. 
Rochdale  Pono. — ^Worcester  County;  just  north  of  the  village  of  Rochdale;  on  F 

River  (tributary  through  Quinebaug  River  to  Shetucket  River,  and  thus  tb 

Thames  River  to  Long  Island  Sound).    Webster  sheet. 
RocHK  RtTN. — Plymouth  County;  town  of  Hanson;  a  stream  about  one-half  mile 

flowing  northward  into  Indian  Head  River  (tributary  to  North  River).    I 

ton  sheet. 
Rock  Creek. — Barnstable  County;  a  channel  in  the  marsh  north  of  Rock  H 

Wellfleet  sheet. 
Rock  Meadow  Brook. — ^Worcester  County;  rises  on  the  south  slope  of  Miscoe 

flows  southwestward  3^  miles  into  West  River  (tributary  to  Blackstone  Rive 

thus  through  Seekonk  and  Providence  rivers  to  Narraganaett  Bay).    Blacl 

sheet. 
Rock  Pond. — Essex  County;  just  west  of  Georgetown;  inlet,  Parker  River;  c 

Parker  River  (tributary  to  Plum  Island  River,  and  thus  to  the  Atlantic  C 

through  Pentucket  Pond;  length,  one-half  mile;  maxinnim  width,  aboui 

fourth  mile;  altitude,  100  feet  above  sea  level.    Lawrence  sheet. 
RocKT  Brook. — ^Worcester  County;  rises  on  the  east  slope  of  Justice  Hill,  at  al 

770  feet  above  sea  level;  flows  east  of  south  2  miles,  then  southwestward  ; 

into  Stillwater  River  (tributary  to  Wachusett  Reservoir).    Worcester  sheet. 
Rockt  GtriTEB  Brook,  East. — Plymouth  County;  rises  in  the  swamp  north  of 

Middleboro;  flows  southward  2  miles  and  unites  with  West  Rocky  Meadow 

to  form  Double  Brook  (tributary  to  Weweantic  River  and  thus  to  Buzzards 

Middleboro  sheet. 
Rocky  Gutter  Brook,  West. — See  Double  Brook. 
RocKT  Meadow  Brook. — ^Plymouth  County;  rises  3  miles  west  of  the  villi 

Carver;  flows  southwestward  1  mile,  then  southeastward  about  2  milet 

Weweantic  River  (tributary  to  Buzzards  Bay)  below  the  mouth  of  Beaver 

Brook.    Middleboro  sheet. 
Rocky  Pond. — Plymouth  County;  town  of  Plymouth;  south  of  Clew  Pond. 

mouth  sheet. 
Rockt  Pond. — Plymouth  Coimty;  town  of  Plymouth;  three-fourths  mile  ei 

north  end  of  White  Island  Pond.    Plymouth  sheet. 
Rockt  Pond. — Worcester  County;  3  miles  northwest  of  Northboro;  outlet,  a  s 

about  1  mile  long  flowing  westward  and  then  southeastward  into  Cold  E 

Brook  (tributary  through  Assabet  River  to  the  Concord  and  thus  to  the  Merriu 

Marlboro  sheet. 
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'  Ckkvmty;  southeast  of  Bald  Hill;  outlet,  a  stream  1  mile 
>t\7ar<i  ixito  the  reeervoir  at  the  head  of  Monooenoc  Brook 
>rth  Branch  of  Nashua  River  to  Nashua  River  and  thus  to  the 
UTg  sheet. 

ristol  County;  town  of  Rehoboth;  rises  1  mile  east  of  Bad 
southMrestward  about  6  miles,  then  northwestward  and  west- 
/arren  River  (tributary  to  Narraganaett  Bay).    Taunton  and 

jehire  County;  town  of  Goshen;  rises  a  mile  south  of  More 
tward  3  miles  into  Mill  Brook  (the  head  of  the  West  Branch 
itary  through  Mill  River  to  the  Connecticut).    Chesterfield 

i  County;  a  small  pond  in  the  southwestern  part  of  the  town  of 
nule  northeast  of  South  Elgremont.    Sheffield  sheet, 
ith  County;  town  of  Wareham;  a  stream  about  3  miles  long, 
„h.  into  Wareham  River  (tributary  to  Buzzards  Bay)  at  Ware- 
oaouth  sheet. 

uth  Coiuity;  town  of  Plymouth;  a  small  pond  1  mile  northeast 
>rth  of  Clear  Pond;  south  of  Old  Colony  Railroad  line.    Ply- 

)OK. — ^Worcester  County;  town  of  Mendon;  a  stream  1}  miles 
eastward  into  Mill  River  (tributary  to  Blackstone  River  and  thus 
und  Providence  rivers  to  Narragansett  Bay) .  Blackstone  sheet, 
itable  County;  town  of  Barnstable;  2  miles  west  of  Great  Pond. 


stable  County;  town  of  Wellfleet;  one  of  a  group  of  small  pond 
tillage  of  Wellfleet.    Wellfleet  sheet. 

ahiie  County;  a  very  small  pond  in  town  of  Great  Barrington; 
st  of  Van  Deusenville.    Sheffield  sheet. 

s  County;  2}  miles  northwest  of  Manchester;  inlets,  small  streams 
3oys  ponds;  outlet,  a  small  stream  to  Chebacco  Lake  and  thus  to 
ititude,  60  feet  above  sea  level;  length,  about  one-half  mile; 
1,  lees  than  one-fourth  mile.    Salem  sheet, 
ex  Cotmty;  a  small  pond  just  north  of  Haverhill,  1  mile  north  of 
er;  altitude,  160  feet  above  sea  level.    Haverhill  sheet, 
mouth  County;  town  of  Plymouth;  one  of  a  group  of  small  ponds 
tral  part  of  the  township.    Plymouth  sheet. 
Qssex  County;  a  tidewater  channel  flowing  from  the  junction  of 
1  Muddy  Bun,  about  three-fourths  mile  east  of  Rowley,  northeast- 
;hnmgh  the  swampe  into  Plum  Island  River  (separated  from  the 
1  by  Plum  Island).    Salem  sheet. 

-Franklin  County;  a  stream  a  mile  long  flowing  southeastward  into 
(tributary  through  Deerfield  River  to  the  Connecticut)  weet  of 
t.   Hawley  sheet. 

'kshire  County;  town  of  Becket;  a  mile  northwest  of  Becket  Center; 
iwatd  flowing  stream  (tributary  to  a  stream  that  enters  West  Branch 
Uver  which  dischargee  to  the  Connecticut  through  Weetfield  River) 
Becket  sheet. 

—Norfolk  County;  a  stream  about  1)  milee  long,  tidal  in  its  lower 
;  Weymouth  Fore  Biver  north  of  Quincy  Neck.  Abington  sheet.  . 
.—Norfolk  and  Bristol  countiee;  rises  in  Billings  Pond  in  the  town 
0V8  imgulatly  'southward  to  Norton  Reservoir,  then  southeastward 
on  with  Wadisg  River  to  form  Threemile  River  (tributary  through 
rer  to  Nanagantett  Bay) ;  lengtb,  14  miles;  paasee  through  a  number 
ds.  Dedhun  mi  Taunton  sheets. 
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Ron  Brook. — Middlesex  County;  risea  in  a  swamp  2  milee  south  of  Mayn 
altitude  180  feet  above  sea  level;  flows  eastward  through  Willis  Pond,  the 
erally  southward  into  Hop  Brook  (tributary  through  Wash  Brook  to  Si 
River  and  thus  through  Concord  River  to  the  Merrimack);  length,  1) 
Framlngham  sheet. 

Rdnnino  Gutter  Brook. — Hampshire  County;  rises  on  the  south  slope  of  Cli 
Hill;  flows  in  general  southeasterly  3  miles,  then  north  of  east  one-half  mi 
Mill  River  (tributary  to  the  Connecticut);  principal  tributary.  Broad  '. 
Northampton  sheet. 

RuNNiNS  River. — Bristol  County,  Mass.,  and  Providence  County,  R.  I.;  riees  i 
southwest  slope  of  Great  Rock  in  the  town  of  Rehoboth;  winds  very  irrej 
aouthwestward  to  Seekonk,  thence  southeastward  along  the  Maasachuaetts-' 
Island  boimdary  3  miles  to  Harrington  River,  throiigh  which  it  discluu 
Warren  River  and  thus  to  Narragansett  Bay;  length,  8  miles.    Providence 

Run  Pond. — ^Barnstable  County;  town  of  Dennis;  li  miles  south  of  Scargo 
Yarmouth  sheet. 

Russell  Pond. — Plymouth  County;  town  of  Kingston;  on  Smelt  Brook  (tril 
to  Jones  River,  which  discharges  into  Massachusetts  Bay  through  Kingston 
near  mouth.    Plymouth  sheet. 

Russ  Pond. — Hampshire  County;  town  of  Prescott;  a  very  small  pond  lying 
west  base  of  Russ  Mountain  and  discharging  by  a  stream  flowing  southwai 
southeastward  into  the  Middle  Branch  or  head  of  Swift  River  (tributary  tli 
Ware  River  to  Chicopee  River  and  thus  to  the  Connecticut).  Belche 
sheet. 

Rutland  Brook. — Worcester  County;  rises  one  mile  southwest  of  Hawes  Hill  i 
town  of  Barre,  and  flows  northwestward  2  miles  and  southwestward  1  mile  in 
East  Branch  of  Swift  River  (tributary  through  Swift  River  to  Ware  River  an( 
through  Chicopee  River  to  the  Connecticut).    Barre  sheet. 

Sabrina  Lake. — Norfolk  Coimty;  about  1}  miles  east  of  South  Natick  and  on 
mile  east  of  Charles  River  which  is  here  flowing  southward.    Framlngham 

Sachem  Brook. — Berkshire  Coimty;  town  of  Laneeboro;  rises  between  The  N 
and  Potter  Mountain;  flows  west  and  south  3}  miles,  then  southeastward  oi 
mile  into  the  northwestern  arm  of  Pontoosuc  Lake;  outlet,  west  branch  of  I 
tonic  River  to  Housatonic  River;  principal  tributary.  Hollow  Brook.  ] 
(reprint  1908)  and  Greylock  sheets. 

Backer  Brook. — Middlesex  County;  rises  about  H  miles  southwest  of  Pepper 
altitude  310  feet  above  sea  level;  flows  in  a  general  northerly  direction  3 
into  Nissitisset  River  (tributary  through  Nashua  River  to  the  Merrinu 
mile  west  of  North  Village.    Groton  sheet. 

Sackett  Brook. — Berkshire  County;  rises  in  the  town  of  Washington,  a  mile  n< 
Ashley  Lake  and  2}  miles  northwest  of  Washington  Station;  flows  northwf 
3  miles,  then  south  of  west  2  miles  into  Housatonic  River;  principal  trib 
Ashley  Brook.  Water  is  used  for  part  of  municipal  supply  of  city  of  Pitt 
Becket  sheet. 

Salisbury  Plain  River. — Norfolk  and  Plymouth  counties;  rises  in  the  a 
northeast  of  Stoughton;  flows  southeasterly  to  a  point  nesu*  East  Bridgewater, 
it  united  with  Beaver  Brook  and  below  which  it  is  called  Matfield  River 
Matfield  River.  Called  Saulsbury  Brook  between  Brockton  reservoir  and  I 
ton.    Dedham  and  Abington  sheets. 

Saluon  Brook,  East  Branch. — Hampden  County,  Mass.,  Hartford  County,  ( 
rises  on  the  eastern  slope  of  South  Motmtain,  in  the  southeastern  part  of  iix 
of  Granville;  flows  southeasterly  to  the  southeastern  part  of  Granby  in  Ha 
County,  Conn.,  where  it  enters  Salmon  Brook  (tributary  through  Farmington 
to  the  Connecticut.)  Only  about  a  mile  of  the  head  of  this  brook  is  in  1 
chusetts.    Granville  sheet- 
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ro  County,  N.  H.,  and  Middlesex  County,  Mass.;  rises  on 
ke  Hill,  2  miles  northeast  of  Ayer,  at  altitude  320  feet  above 
^astwxurd  through  Cow  Pond  Meadows,  Cow  Pond,  and  Massa- 
ction  vrith  Merrimack  River  near  Nashua,  K.  H.;  principal 
Pond  Brook;  Baddacook  Brook,  and  Black  and  Jointgrass 
>nd  Brook  above  Massapoag  ponds;  length  from  Martins  Pond 

about  15  miles;  faU  in  the  8  miles  below  Lower  Massapoag 
on,  Lo-well,  and  Manchester  sheets. 

County;  town  of  Falmouth;  southwest  of  the  city  of  Fal- 
t  stream  flowing  southward  into  Vineyard  Sound.    Falmouth 

County;  town  of  Plymouth;  in  the  marsh  one-half  mile  north 
liacharges  into  the  Bay  through  a  short  southward  flowing 
sheet. 

uouth  Covinty;  rises  in  the  western  part  of  the  town  of  Ply- 
K'estward  into  Weweantic  River  (tributary  to  Buzzards  Bay) 
west  of  South  Carver;  principal  tributaries,  streams  from  Fed- 
ponds;  length,  about  7  miles.    Plymouth  and   Middleboro 

mouth  Ck>unty ;  town  of  Kingston;  rises  in  the  northeastern  part 
>'WB  southward  into  Blackwater  Pond  on  Halls  Brook  (tributary 
}r  to  Kingston  Bay,  a  branch  of  Massachusetts  Bay).    Duxbury 

aouth  County;  town  of  Carver;  principal  infloTving  stream,  Till- 
a  stream  nearly  a  mile  long  flowing  southeastward  into  Sampson 
through  Weweantic  River  to  Buzzards  Bay).  Plymouth  and 
). 

tster  County;  rises  about  1  mile  southeast  of  Fitchburg  at  alti- 
ove  sea  level;  flows  northward  into  North  Branch  of  Nashua 
through  Nashua  River  to  the  Merrimack)  between  Fitchburg 
lurg;  length,  about  2  miles.  Fitchburg  sheet, 
ranklin  County;  rises  in  the  southeastern  comer  of  Whittington, 
y,  Vt.,  flows  southeastward  3  miles  into  West  Branch  of  North 
through  North  River  to  Deerfield  River  and  thus  to  the  Con- 
ley  sheet. 

—Hampden  Coimty;  rises  a  mile  southwest  of  Green  Hill;  flows 
miles,  then  northeastward  1)  miles  into  West  Branch  of  Westfield 
r  through  Westfield  River  to  the  Connecticut).  Granville  and 
ets. 

liable  0>unty;  one-fourth  mile  south  of  North  Harwich;  outlet,  a 
irths  mile  long  flowing  southward  into  Herring  River  (tributary 
5und).    Yarmouth  sheet. 

irkshire  County,  Mass.,  Litchfield  County,  Conn.;  rises  2  miles 
lUth  Sandisfield;  flows  southeasterly  12  miles  to  its  junction  with 
DUtary  through  Farmington  River  to  the  Connecticut)  near  Rob- 
le  town  of  Clolebrook;  length  above  Massachusetts  line,  about  4 
Geld  sheet. 

ddlesex  County;  one-half  mile  northwest  of  Lincoln;  no  inlets 
t,  Stony  Brook  to  Charles  River;  altitude  about  230  feet  above  sea 
:  mile  long.    Framingham  sheet. 

iddleeex  County;  1}  miles  east  of  Ayer;  inlet,  from  Long  Pond; 
pond  aouth  of  Ayer  to  Nonacoicua  Brook  (tributary  through  Nashua 
(ernmack).  Grotoushoet, 
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Sandy  Pond. — Plymouth  County;  town  of  Plymouth;  one-fourth  mile  east  of  W 
Island  Pond.    Plymouth  sheet. 

Sandy  Pond.—  Watuppa  Basin,  Fall  River.    See  Sawdy  Pond. 

Santuit  Pond. — Barnstable  County;  1  mile  north  of  the  village  of  Cotxiit;  ou 
Cotuit  River  to  Poponeeset  Bay,  and  thus  to  Nanturket  Sound.  Bamst 
sheet. 

Sassaquin  Pond. — Bristol  County;  town  ot  New  Bedford;  outlet,  Pamanset  Rivi 
Slocums  River  and  thus  to  Buzzards  Bay.    New  Bedford  sheet.* 

Satucket  River. — Plymouth  County;  formed  in  the  town  of  East  Bridgewater  bj 
union  ot  Poor  Meadow  Brook  and  the  stream  flowing  from  Robbin  Pond,  w 
receives  the  overflow  from  Monponset  and  Stump  ponds  and  the  Great  C 
Swamp  in  the  town  of  Halifax.  Poor  Meadow  Brook,  which  drains  the  h 
area,  is  a  continuation  of  Shumatuscacant  River,  which  rises  near  North  Al 
ton  and  flows  southeastward  7  milee  to  the  junction;  Poor  Meadow  Brook 
flows  west  of  south  3}  miles  to  the  point  at  which  it  receives  the  stream 
Bobbin  Pond;  from  this  point  Satucket  River  flows  northwestward  2}  n 
thence  eouthwestward  and  southward  2  miles  into  Matfield  River  (tributary  thr 
Taunton  River  to  Narragansett  Bay).  The  length  of  Satucket  River  from  the '. 
of  Shumatuscacant  River  to  Matfield  River  is  about  15  miles.    Abington  she 

SAUons  River. — ^Essex  and  Middlesex  counties;  rises  in  the  city  of  Readini 
altitude  100  feet  above  sea  level;  flows  south  of  east  2  miles  into  Quannapc 
Lake,  from  which  it  flows  eastward  2  miles  into  a  swamp  and  then  takes  a  gei 
course  southeastward  for  about  10  miles  into  Boston  Bay  at  Lynn  Harbor;  pr 
pal  tributaries,  Beaver  Dam,  Hawkes,  Revere,  and  Stony  brooks;  passes  thr 
Prankers  Pond;  marshy  throughout  much  of  its  course;  Boston,  Boston  Ha 
and  Lawrence  sheets. 

Saulsbury  Brook. — See  Salisbury  Plain  River. 

Savbry  Pond. — Plymouth  County;  town  of  Plymouth;  IJ  miles  southwest  of  C< 
Hill  Point  and  a  mile  west  of  the  beach.    Plymouth  sheet. 

Sawdy  Pond. — Bristol  County;  south  of  South  Watuppa  Pond  into  which  it 
charges;  principal  inlet,  a  stream  from  Devol  Pond.  Fall  River  sheet.  Set 
Report  of  the  Reservoir  Commission  to  the  city  council  of  Fall  River,  Mass.,  J 
1902.    Called  Sandy  Pond  on  the  map. 

Saw  Mill  Brook. — Hampshire  County;  rises  on  the  northeast  slope  of  Bald  '. 
flows  northeastward  1  mile,  southeastward  2}  mUes  to  West  Farms,  then 
ward  and  southeastward  4  miles  into  Manhan  River  (tributary  to  the  Connect 
at  Easthampton;  drains  also  the  west  slope  of  Saw  Mill  Hills.    Northam 
sheet. 

Saw  Mill  Brook. — ^Middlesex  County;  rises  about  one-fourth  mile  north  of  Pu 
tasaet  Hill,  about  2  miles  north  of  Concord,  at  altitude  160  feet  above  sea  I 
flows  southeastward  about  three-fourths  mUe  into  Concord  River  (tribt 
to  the  Merrimack);  marshy  near  its  mouth.    Fnuningham  sheet. 

Saw  Mill  Brook. — Plymouth  County;  town  of  Bridgewater;  rises  about  a  mile  e 
of  the  city  of  Bridgewater;  flows  in  general  west  of  south  into  Taunton  I 
(tributary  to  Narragansett  Bay)  near  Titicut;  length,  3  milee.  MiddU 
sheet. 

Saw  Mux  River. — Franklin  County;  towns  of  Leverett  and  Montague;  rises  1}  i 
southeast  of  village  of  Dudleyville;  flows  northwestward  9  miles,  then  souths 
ward  l\  miles  into  the  Connecticut;  principal  tributary,  stream  from  Lock  P 
and  Goddard  and  Pond  brooks.    Belchertown,  Warwick,  and  Greenfidd  sh 

Sawteb  Pond. — Franklin  County,  town  of  Northfield;  north  of  Mount  Hen 
inlet  and  outlet,  Bennett  Brook  (tributary  to  Connecticut  River).  War 
sheet. 
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tpden  0>unty;  rises  in  the  northern  part  of  the  town  of  Staf- 

lorth^vestward  5  miles  to  Hampden,  Mass.,  then  southwesterly 

■ly  6  miles  to  North  Somws,  Conn.,  where  it  joins  Whatchaug 

jitic  River  (tributary  to  the  Connecticut);  length  above  the 

,  about  8  mUes;  principal  tributaries  in  Massachusetts,  Big  and 

mer  sheet. 

liable  County;  town  of  Dennis;  west  and  north  of  Scaigo  HiU 

le  south  of  Nobscusset  Harbor.    Yarmouth  sheet. 

Idleeex  Ck>unty ;  a  stream  about  a  mile  long,  rising  in  the  swampy 

k  Pond,  3  miles  northwest  of  Lowall,  and  flowing  southward 

iver.     Lowell  sheet. 

tchfield  County,  Conn. ;  Berkshire  County,  Mass. ;  rises  in  Twin 

a.  of  Salisbury,  Conn. ;  flows  in  general  northeasto'ly  to  Sheffield, 

it&CB  Housatonic  River;  length,  about  8  miles,  of  which  nearly  7 

the  Massachusetts-Connecticut  boundary  line;  principal  tribu-' 

Bubbard  brooks.    The  lakes  at  the  head  are  large  and  rather 

ae,  that  from  which  the  stream  flows  being  in  general  long  and 

t  its  southern  end,  and  the  other  being  roughly  circular  in  out- 

heet. 

— Barnstable  County;  three-fourths  mile  southwest  of  Brewster; 

flbwing  northwestward  through  Freemans  Fond  into  Cape  Cod 

sheet. 

nouth  County;  town  of  Plymouth;  a  small  pond  lying  one-eighth 

the  shore  about  half  way  between  Manomet  and  Stage  points. 

lamstable  County;  a  tidal  channel  in  tho  Great  Marshes  west  of 

>ot;  Barnstable  sheet. 

?REEK. — Barnstable  County;  town  of  Sandwich;  a  tidal  channel 

jtween  East  Sandwich  station  and  Scorton  Neck;  connects  with 

'Omstable  sheet. 

rcester  County ;  flows  from  Scott  Reeorvoir  into  Baker  Brook  (tribu- 

orth  Branch  of  Nashua  River  to  Nashua  River,  and  thus  to  the 

3gth,  about  1)  miles.    Fitchburg  sheet. 

-Worcester  County;  2i  miles  northwest  of  Fitchburg;  outflowing 

rook  (tributary  to  Baker  Brook  and  thus,  through  North  Branch  of 

ishua  rivars,  to  the  Merrimack).    Fitchburg  sheet. 

Bristol  County;  town  of  Taunton;  3  miles  north  of  the  city  of 

,  Mill  River;  outlet,  Mill  River  to  Taunton  River  (tributary  to 

ay).    Taunton  sheet. 

-nstable  County;  south  of  FoUins  Pond  on  Bass  River;  connected 

tay  on  Baas  River  by  a  short  channel.    Yarmouth  sheet. 

Franklin  County;  town  of  Buckland;  a  stream  a  mile  long,  flowing 

ito  Deerfield  River  (tributary  to  the  Connecticut)  about  a  mile  east 

if  First  Brook.    Hawley  sheet. 

Pranklin  County;  town  of  Wbately;  a  stream  leas  than  a  mile  long 

lastward  into  Connecticut  River.    Northampton  sheet. 

Plymouth  County;  town  of  Kingston;  a  stream  about  three-fourths 

ing  northwestward  into  Jones  River  1  mile  below  mouth  of  Furnace 

louth  sheet. 

Brook.— Plymouth  County;  rises  on  the  south  slope  of  Mount  Bluet 

1  Swamp;  flows  southeastward  into  North  River  in  the  town  of  Nor- 

i  miles.    Abington  sheet. 
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Second  Pond. — ^Hampden  County;  town  of  Ludlow;  wutheast  of  Ludlow  City; 

let,  a  stream  flowing  north  and  west  into  Stony  Brook  (tributary  to  the  < 

necticut);  very  small.    Palmer  sheet. 
Sbbkone  Brook. — Berkshire  County;  rises  near  West  Stockbridge  Center;  flows  so 

westerly  2}  miles,  then  somewhat  east  of  south  6  miles  to  the  southwestern 

of  the  town  of  Great  Barrington,  where  it  joins  Green  River  (tributary  to 

Housatonic).    Pittsfield  and  Sheffield  sheets. 
Seqreoanset  River. — Bristol  County;  town  of  Dighton;  rises  about  2  miles  eai 

North  Rehoboth;  flows  southeastward  7  miles  to  its  junction  with  Taunton  R 

(tributary  to  Narraganaett  Bay)  north  of  Dighton;  principal  tributary.  Sun 

Brook.    Taunton  sheet. 
Senoekgntacket  Pond. — Dukes  County;  Marthas  Vineyard;  a  tidal  pond  paralle 

Vineyard  Sound  between  Cottage  City  and  Edgartown;  separated  from  the  so 

by  a  narrow  beach.    Marthas  Vineyard  sheet. 
Sesachacha  Pond. — Nantucket  County;  Nantucket  Island;  east  shore;  a  large  j 

south  of  Quidnet  village;  separated  from  the  ocean  by  a  narrow  beach.     I 

tucket  sheet. 
Sessions  Brook. — Worcester  and  Hampden  counties;  rises  in  the  town  of  Wai 

flows  southward  2}  miles  into  East  Brook  (tributary  through  Mill  Brook  to  Qu 

baug  River  and  thus  through  Shetucket  River  to  Thames  River  and  Long  Isl 

Sound).    Brookfield  sheet. 
SESurr  Creek. — Barnstable  County;  town  of  Dennis;  a  channel  in  the  tidal  m 

west  of  East  Dennis.    .Yarmouth  and  Wellflcet  sheets. 
Sbvenhilb  River. — Norfolk  and  Bristol  counties;  rises  in  the  town  of  Wrentl 

Norfolk  County;  flows  southeastward  4  miles,  thence  in  general  west  of  sou 

miles  to  its  junction  with  Tenmile  River  (tributary  through  Seekonk  Rive 

Providence  River  and  thus  to  Narragansett  Bay)  near  Lebanon  Mills;  print 

tributary,  Fourmile  Brook.    Providence  sheet. 
Seveniole  River. — Worcester  County;  considered  the  head  of  Quaboag  River,  < 
Sewell  Pond^ — Worcester  County;  town  of  Boylston;  a  small  pond  near  the  hes 

Quinsigamond  River  (tributary  through  Blackstone  River  to  Seekonk  River 

thus  through  Providence  River  to  Narragansett  Bay),  which  flows  through 

Newton  Pond.    Marlboro  sheet. 
Sbthour  Brook. — Hampden  County;  rises  in  the  southern  part  of  the  town  of  G 

ville;  flows  southeastward  to  the  west  base  of  South  Mountain,  then  northi 

ward  to  its  junction  with  Dickiqson  Brook  (the  head  of  Munn  Brook,  whic 

tributary  through  Weetfield  Little  River  to  Westfield  River  and  thus  to 

Connecticut);  length,  2  miles.    Granville  sheet. 
Seymour  Pond. — Barnstable  County;  west  of  Long  Pond  and  north  of  Hinckleys  P 

altitude,  about  20  feet  above  sea  level;  one-half  mile  long.     Yarmouth  sheet. 
Shaker  Brook. — Berkshire  County;  a  stream  IJ  miles  long,  rising  in  the  southeat 

part  of  the  town  of  Hancock  and  flowing  southeastward  into  Housatonic  Bn 

(tributary  through  west  branch  of  the  Housatonic  to  the  Housatonic)  just  b 

the  outlet  of  Richmond  Pond.    Pittsfield  sheet. 
Shaker  Mill  Pond. — Berkshire  County;  northern  part  of  the  town  of  West  St 

bridge;  principal  inflowing  streams.  Cone  Brook,  Griffin  Brook,  and  Flat  Bi 

outlet,  Williams  River  to  Housatonic  River.    Pittsfield  sheet. 
Shallow  Pond. — Barnstable  County;  town  of  Barnstable;  east  of  the  north  ha 

Great  Pond,  from  which  it  is  separated  on  the  west  by  a  narrow  ridge .    Uamsl 

sheet. 
Shallow  Pond. — Barnstable  County;  town  of  Falmouth;  one  of  a  group  of  p 

lying  northwest  of  East  Falmouth.    Falmouth  sheet. 
Shallow  Pond. — Plymouth  County;  town  of  Plymouth;  IJ  miles  south  of  the 

end  of  Beaver  Dam  Pond.    Plymouth  sheet. 
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Barnstable  County;  in  the  marah  one-half  mile  west  of 

nceto'wn  sheet. 

mpden  County;  rises  in  Shatterack  Pond,  in  the  town  of 

itli-westward  2  miles  into  Westfield  River  (tributary  to  the 

ille  sheet. 

npden  County;  1  mile  west  of  Montgomerj';  outlet,  Shat- 

!8tfield    River  (tributary  to  the  Connecticut).    Granville 

dha.ni  County,  Vt.,  Franklin  County,  Mass.;  rises  in  the 
the  tow-n  of  Guilford,  Vt.;  flows  southeasterly  3  miles  to 
the  tcwrn  of  Leyden,  Mass.,  then  somewhat  south  of  east  2 
\ard9ton,  where  it  joins  Falls  lUver  (tributarj'  to  the  Con- 
oro  and  Greenfield  sheets, 
reenter  County;  head  of  East  Branch  of  Swift  River.    See 

nouth  County;  town  of  Middleboro;  a  stream  about  a  mile 
)f  south  into  Fall  Brook  (tributary  through  Xamasket  River 
ind  thus  to  Narragansctt  Bay).  Middleboro  sheet, 
ter  County;  rises  in  Shaw  Pond  in  the  town  of  Leicester;  flows 
miles,  then  westward  1  mile  to  Wire  Village,  where  it  enters 
.  (tributary  through  Sevenmile  River  to  East  Brookfield  River 
iuaboag  River  to  Chicopee  River  and  the  Connecticut).    Wor- 

ire  County;  2  miles  northwest  of  North  Otis;  two  inflowing 
I  stream  three-fourths  mile  long  flowing  southeastward  into 
r  (tributary  to  the  Connecticut);  about  a  mile  long  and  ono- 

Becket  and  Sandisfield  sheets, 
ster  County;  town  of  Leicester;  outlet,  Shaw  Brook  to  Turkey 
iitary  through  Sevenmile  River  to  Fast  Brookfield  River  and 
abo!^  River  to  Chicopee  .River  and  the  Connecticut).    Worces- 

—Middlesex  and  Essex  counties;  rises  1  mile  west  of  I-exington, 

feet  above  sea  level;  flows  generally  northward  about  4  miles, 

■ard  about  18  miles  into  Merrimack  River  at  North  Ando\'er; 

irtion  passes  through  a  pond,  unnamed  on  the  map,  on  the  south 

Hill;  marshy  through  most  of  its  course;  principal  tributaries, 

2,  Spring,  Webb,  Wright,  Content,  Heath,  and  Strongwator  brooks. 

^owell,  and  Lawrence  sheets. 

mpden  County;  a  small  pond  1  mile  northwest  of  Ludlow  and  north 

ver  (tributary  to  the  Connecticut).     Palmer  sheet. 

nstable  County;  near  South  Brewster;  one-half  mile  north  of  Long 

)uth  sheet. 

—Norfolk  County;  rises  about  2  miles  northeast  of  Franklin,  at 

et  above  sea  level ;  flows  northwestward  2J  miles  into  Charles  River. 

t- 

—Norfolk  County;  3  miles  northea.sl  of  North  At tleboro;  principal 

am  drains  the  northeastern  part  of  the  town  of  Wrentham;  outlet, 

je-tourtha  mile  long  flowing  eastward  to  Wading  River  (head  of 

.ver.  which  is  tributary  through  Tauton  River  to  Narragan.sett  Bay). 

ct. 

iESERVoiR.— Norfolk  County;  a  large  pond  about  1 J  miles  north  of 

boro;  two  inflowing  streams;  natural   outlet   via   Shepards  pond. 

!€t. 
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Shepherd  Brook. — ^Franklin  County;  town  of  Buckland;  a  stxeam  1}  mil 

flowing  southeastward  along  the  east'base  of  Hog  Mountain  into  Clesson 

(tributary  through  Deerfield  River  to  the  Connecticut^    Hawley  sheet. 
Shin'olk  Brook. — Franklin  County;  rises  on  the  east  slope  of  Brimstone  Hil 

west  of  south  3  miles  into  Deerfield  River  (tributary  to  the  Connei 

Greenfield  sheet. 
Shingle  Isulnd  River.    See  Westport  River,  of  which  it  is  the  head. 
Shinole  Swamp  Brook. — Franklin  County;  rises  li  miles  southwest  of  Eag 

flows  northeastward  3  miles  into  Millers  River  (tributary  to  the  Conne 

Warwick  sheet. 
Ship  Pond. — Plymouth  County;  town  of  Plymouth;  1  mile  northwest  of  Ceni 

Point;  separated  from  Cape  Cod  Bay  by  a  sand  bar.    Plymouth  sheet. 
Shirley  Reservoir. — ^Worcester  and  Middlesex  counties;  li  miles  north 

Shirley  Village;  through  Catacoonamug  Brook  receives  the  waters  of  TJn( 

whatong,  Dead,  and  Massapoag  ponds;  outflowing  stream  passes  through 

small  ponds  and  discharges  into  Nashua  River  (tributary  to  the  Merrimac 

half  mile  east  of  Shirley  Village,  Middlesex  County;  altitude  about  320  fee 

sea  level;  altitude  of  outflowing  stream  at  entrance  to  Nashua  River  ab 

feet  above  sea  level.    Groton  sheet. 
SmvEuiCKS  Pond. — Barnstable  County;  near  the  city  of  Falmouth;  small.    Fa 

sheet. 
Shorts  Brook.    Plymouth  County,  town  of  Middleboro.    See  Fall  Brook. 
Shubael  Pond. — Barnstable  County;  town  of  Barnstable;  2  miles  west  of  Grea 

Barnstable  sheet. 
Shumatuscacant  River.    See  Satucket  River. 
Sibley  Reservoir. — ^Worcester  County;    1  mile  north  of   the  village  of 

outlet,  a  stream  flowing  eastward  into  Cold  Spring  Brook  (tributary  t 

Blackstone  River  to  Seekonk  River  and  thus  through  Providence  R 

Narragansett  Bay).    Webster  sheet. 
Sn;VER  Brook. — Berkshire  County;  town  of  Sandisiield;  rises  northwest  of 

Hill;  flows  southeasterly  4  miles,  then  northeasterly  1  mile  to  West  New  '. 

where  it  joins  Clam  River  (tributary  through  Farmington  River  to  the  Co 

cut).    Sandisfield  sheet. 
Silver  Brook. — Plymouth  County;  town  of  Hanover;  a  stream  about  li  mil 

flowing  northeastward  and  entering  Third  Herring  Brook  (tributary  to 

River)  2  miles  below  Jacob  Pond.    Abington  sheet. 
Silver  Brook. — Worcester  County;  rises  1  mile  north  of  Ridge  Hill;  flows  nor 

2  miles  into  East  Branch  of  Swift  River  (tributary  through  Swift  River  I 

River  and  thus  through  Chicopee  River  to  the  Connecticut).    Barre  sheet 
Silver  Lake. — Berkshire  Coimty;  in  Pittsfield;  outlet,  a  very  short  stream 

southward  into  Housatonic  River.    Becket  sheet. 
Silver  Lake. — Middlesex  County;  a  small  pond  1  mile  west  of  Wilmington  C< 

short  distance  west  of  Lubber  Brook  (tributary  to  Ipswich  River);  altitudi 

90  feet  above  sea  level.    Lawrence  sheet. 
Silver  Lake. — Plymouth  County;  inlet,  Tubbs  Meadow  Brook  (considered  1 

Jones  River);  natural  outlet,  Jones  River  to  Kingston  Bay;  lake  is  about 

long  by  one-half  mile  wide,  and  is  used  as  a  source  of  municipal  supply 

city  of  Brockton.    Abington  sheet. 
Silver  Lake. — Worcester  County;  town  of  Grafton;  inlet,  Miscoe  Brook  (head  i 

River);  outlet,  West  River  to  Blackstone  River  (tributary  through  S 

River  to  Providence  River  and  thus  to  Narragansett  Bay).    Blackstone  si 
SiUMONS  Ponds. — Barnstable  County;  town  of  Dennis;  two  small  ponds  1] 

southeast  of  Scargo  Hill.    Yarmouth  sheet. 
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ounty;  extreme  southeastern  part  of  the  town  of  Sandis- 
ing  streams;  outlet,  a  stream  li  miles  long  flowing  north 
id.  of    FsLrmington  River  (tributary  to  the  Connecticut) 

ceater  County;  rises  1  mile  north  of  West  Sutton;  flows 
Singletary  Pond  into  Blackstone  River  (tributary  through 
vidence  River  and  thus  to  Nairaganaett  Bay)  at  Millbury; 
Vebeter  sheet. 

.'eater  County;  a  mile  northwest  of  Sutton;  inlet  and  outlet, 
ibutary  to  Blackstone  River  and  thus  through  Seekonk 
River  axkd  Narragansett  Bay);  1)  miles  long;  one-half  mile 

lex  County;  a  very  small  pond  about  one-half  mile  west  of 
mile  west  of  Assabet  River  (tributary  through  Concord  River 
.Ititude  160  feet  above  sea  level.  Framingham  sheet. 
RANCH. — -Plymouth  County;  rises  1  mile  northeast  of  South 
jutheastward  2i  miles,  southward  3  miles,  then  southwest- 
e  head  of  Leonards  Pond,  where  it  unites  with  West  Branch 
iver  (tributary  through  Weweantic  River  to  Buzzards  Bay). 

louth  County;  formed  in  the  town  of  Rochester  by  the  union 

it  branches.     The  West  Branch,  which  drains  the  larger  area, 

insidered  the  continuation  of  the  river,  rises  one-half  mile 

I  Middleboro  and  flows  southeasterly  to  Leonards  Pond,  where 

it  Branch;  passing  through  Leonards  Pond  the  river  flows  east 

.les,  then  very  irregularly  eastward  to  its  j  unction  with  Wewean- 

ry  to  Buzzards  Bay);  length  to  head  of  West  Branch,  10  miles; 

ies  below  East  Branch,  Doggetts  Brook,  and  Hammond  Brook. 

iew  Bedford  sheets. 

IT  Branch.    See  Sippicon  River. 

'iheshire  County,  N.  H.,  and  Worcester  County,  Mass.;  a  stream 

flowing  in  a  general  southerly  direction  from  Sip  Pond  in  the 

iam,  N.  H.,  to  Millers  River  (tributary  to  the  Connecticut)  2 

inchendon;  principal  tributaries,  a  stream  one-half  mile  long 

ends  near  State  Line,  N.  H.,  and  a  stream  3  miles  long  from 

in  the  town  of  Rindge,  N.  H. ).    Winchendon  sheet. 

3arnstable  County;  at  South  Harwich.    Yarmouth  sheet. 

.c  and  Middlesex  counties;  rises  in  a  swamp  on  the  south  slope  of 

:t  Hill,  about  1^  miles  southeast  of  Andover,  at  altitude  180  feet 

;  flows  southward  3i  miles,  then  west\\-ard  through  a  swamp  for 

artina  Pond  (head  of  Martins  Brook,  which  is  tributary  to  Ipswich 

mce  sheet. 

npden  County;  name  is  applied  to  two  brooks,  both  tributary  to 

tributary  through  Westfield  River  to  the  Connecticut)  within  a 

iger  of  these  streams  rises  li  miles  northwest  of  South  wick  Hill;  the 

ler  b  half  a  mile  north  ofRoundHill;  both  streams  flow  easterly ;  the 

it  2)  miles  long  and  the  shorter  less  than  2  miles.    Granville  and 

ects. 

im.— Worcester  County;  town  of  Charlton;  on  Little  River  (tributary 

.ch  Kiver  to  Quinebaug  River  and  thus  through  Shetucket  and 

ra  to  Long  Island  Sound).    Webster  sheet. 

-Hampden  County;  rises  in  Cranberry  Pond,  in  the  southeastern 

)wn  of  Tolland;  flows  southwesterly  4  miles  to  its  junction  with  the 

River  (tributary  to  the  Connecticut)  in  the  northeastern  part  of 

onn.   Sandisfield  sheet. 
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Slocums  River.— Bristol  County;  town  of  Dartmouth;  an  arm  of  Buzza 

between  Slocums  Neck  and  Smiths  Neck ;  principal  trlbutarj-,  PamaoBe 

tidal.    New  Bedford  sheet. 
Slough  Bond. — Barnstable  County;  town  of  Wellfleet;  one  of  a  group  of  pone 

east  of  Wellfleet  village;  outlet,  through  Herring  Pond  and  Herring  ] 

Wellfleet  Harbor,  Cape  Cod  Bay.    Wellfleet  sheet. 
Slotce  Brook. — Franklin  County;  town  of  Shelbume;  rises  on  The  Patten 

northeast  of  Bald  Mountain;  flows  southward  3  miles  into  Deerfield  Rive 

tary  to  the  Connecticut),  2  miles  below  Shelbume  Falls.    Greenfield  ah 
Small  Brook. — Hampden  County;  rises  in  a  small  pond  1  mile  north  of  M 

Hill;  flows  northwestward  1  mile,  then  northward  1  mile  into  the  South 

of  Mill  River  (tributary  through  Mill  River  to  the  Connecticut).    Sp 

sheet. 
Small  Pond. — Barnstable  County;  2J  miles  north  of  Hyannis;  west  of  sout] 

Israels  Pond.    Barnstable  sheet. 
Smead  Brook. — Franklin  County;  a  stream  2  miles  long  flowing  eastwardin 

River  (tributary  through  Deerfield  River  to  the  Connecticut)  at  Gr 

Greenfield  sheet. 
Smelt  Brook. — Plymouth  Coimty;  town  of  Kingston;  rises  in  Little  Sme! 

flows  northwestward  into  Smelt  Pond,  then  in  general  northeastward  in 

River  (tributary  through  Kingston  Bay  to  Massachusetts  Bay)  one-h 

above  its  mouth;  length,  2}  miles.    Plymouth  sheet. 
Smelt  Pond. — Plymouth  County;  town  of  Kingston;  inlet  from  little  Sme 

outlet.  Smelt  Brook  to  Jones  River  (tributary  through  Kingston  Bay  t 

chusetts  Bay).      Plymouth  sheet. 
Smith  Brook. — Berkshire  County;  rises  on  Tower  Mountain  in  the  town  of  I 

and  flows  southeastward  4  miles  into  Housatonic  Branch  (tributary  throi 

branch  of  Housatonic  River  to  the  Housatonic)  one-half  mile  northeast  < 

Barkerville.    Pittsfield  sheet. 
Smith  Brook. — Berkshire  County;  town  of  Florida;  a  stream  about  IJ  mi 

flowing  southeastward  into  Deerfield  River  (tributary  to  the  Connectici 

northeastern  part  of  the  town.    Hawley  sheet. 
Smith  Brook. — Worcester  County;  town  of  Barre;  a  stream  IJ  miles  long 

southeastward  into  Prince  River  (tributary  through  Ware  River  to  ( 

River  and 'thus  to  the  Connecticut).    Barre  sheet. 
Snake  Pond. — Barnstable  County;  town  of  Sandwich;  one-half  mile  westc 

Dale.    Falmouth  sheet. 
Snipatuit  Pond. — Plymouth  County;  IJ  miles  southeast  of  Great  Quittac; 

outlet,  Mattapoisett  River  to  Buzzards  Bay;  a  large  pond  containing  seve 

islands.    Middleboro  sheet. 
Snows  Pond. — Barnstable  County;  a  small  pond  2  milee  north  of  the  village 

fleet.    Wellfleet  sheet. 
Snows  Pond. — Ply  mouth  County;  town  of  Rochester;  three-fourths  mile  aoui 

the  southern  end  of  Snipatuit  Pond.    Middleboro  sheet. 
Sodden  Brook. — Hampshire  County;  rises  on  the  east  slope  of  Red  Oak  Hi 

northeastward  3  miles,  then  eastward  three-fourths  mile  into  North  B 

Manhan  River  (tributary  through  Manhan  River  to  the  Connecticut). 

field  sheet. 
Solomon  Pond. — Worcester  County;  a  small  pond  2  milee  northeast  of  Northb 

half  mile  west  of  Assabet  River  (tributary  through  Concord  River  to  tb 

mac&).    Marlboro  sheet. 
SocoHT  Fob  Pond. — Middlesex  County;  2  miles  northwest  of  Westford  stati 

let,  Spaulding  Brook  to  Keyes  Pond  and  thus  through  Keyes  Brook  an 

Brook  to  the  Merrimack;  altitude,  about  200  feet  above  sea  level;  lengt 

tbree-fourtha  mile;  maximum  width,  one-half  mile. 
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Lises  in  the  northern  part  of  Worcester  County,  Mass.,  in  Stodge- 
the  north  slope  of  Mount  Hunger,  at  altitude  1,110  feetJtbove 
L  a  general  northeasterly  direction  to  Wilton,  N.  H.,  where  it  is 
Brouk,  then  eastward  to  its  junction  with  Merrimack  River  at 
. ,  length,  about  30  milee.  Only  a  small  part  of  the  area  drained 
er  lies  in  Massachusetts, 
stream  is  very  large  and  its  bed  and  banks  are  rocky.  It 
power  sites. 

precipitation  in  this  basin,  about  42  inches;  average  depth  of 
ry  and  February,  about  18  inches.    Gaging  station  at  Merrimack, 

Fitchbuig  and  Peterboro  sheets, 
e  significant  name. 

kahire  County;  rises  between  North  Mountain  and  Weston  Moun- 
a  of  Dal  ton;  flows  east  of  north  1)  miles,  then  northwestward  2 
),  vrhere  it  enters  Hooaic  River  (tributary  to  the  Hudson).  Grey- 
mouth  County;  town  of  Bridgewater;  rises  just  west  of  the  city 
flows  southeastward  1  mile,  irregularly  northeastward  2  miles, 
th  1  mile  into  Town  River  (tributary  through  Matfield  to  Taunton 
to  Narragansett  Bay).    Middleboro  sheet. 

ESEBvoiB. — Worcester  County;  town  of  Gardner;  about  2  miles 
i  city  of  Gardner;  overflow  passes  northward  to  a  pond  on  Pew 
y  through  Foster  Brook  to  Otter  River  and  thus  through  Millers 
nnecticut).    Fitchbuig  sheet. 

looK. — Plymouth  County;  head  of  Weweantic  River  (tributary 
ay).    See  Weweantic  River. 

ROOK. — Worcester  County;  town  of  Shrewsbury;  rises  northwest  of 
South  Shrewsbury;  flows  aouthwestward  and  southward  into  Lake 
(outlet,  Quinwigamond  River  to  Blackstone  River  and  thus  through 
^rovidence  Rivers  to  Narragansett  Bay);  length,  2}  miles.    Marl- 

rkshire  County;  town  of  Florida;  one-half  mile  southeast  of  North 
Gulf  Brook  to  Cold  River  (tributary  through  Deerfield  River  to  the 

Greylock  sheet, 
sex  County;  2^  miles  west  of  Methuen,  about  one-half  mile  south 
lusetts-New  Hampshire  boundary  line,  at  altitude  160  feet  above 
let,  a  stream  about  one-half  mile  long  flowing  northeastward  into  a 
bream  (tributary  through  Spickett  River  to  the  Merrimack);  length, 
f  mile;  width,  about  one-fourth  mile.    Lawrence  sheet, 
^ranklin  County;  towns  of  Ashfield  and  Conway;  rises  on  the  north 
r  Hill;  flows  southeastward  2  miles,  passing  through  Great  Pond, 
:ircuitou8ly  eastward  to  its  junction  with  Deerfield  River  (tributary 
:ticut);  length,  14  miles.    Hawley  and  Greenfield  sheets. 
Plymouth  County;  rises  in  the  town  of  Duxbury  near  Little  Creek 
lorthwestward  4  miles,  then  northeastward  5  miles,  and  enters  Massa- 
at  the  mouth  of  North  River.    Duxbury  sheet. 
;k.— Berkshire  County;  town  of  Adams;  a  stream  2  miles  long  flowing 
into  Hooaic  River  (tributary  to  the  Hudson)  near  Renfrew.    Grey- 

lE.— Middlesex  County;  rises  in  SoughtFor  Pond,  about  2  miles  north- 
ford  station  (Stony  Brook  Railroad);  flows  northwest  one-fourth  mile, 
bout  one-half  mile,  theiv.  southeast  one-half  mile  into  Keyes  Pond; 
igh  Keyes  Brook  to  Stony  Brook  and  thus  to  the  Merrimack.    Lowell 
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Spbotacle  Pond. — Barnstable  County;  one  of  a  group  of  ponda  north  of  the  villa 
Parmeiaville.    Barnstable  sheet. 

Spectacle  Pond. — Barnstable  County;  town  of  Falmouth;  IJ  miles  northwe 
East  Falmouth.    Falmouth  sheet. 

Spectacle  Pond. — Berkshire  County ;  2  miles  southwest  of  village  of  Otis;  a] 
about  a  mile  long;  elevation,  1,420  feet  above  sea  level;  principal  inlet,  ast 
about  3  miles  long  entering  from  the  north;  outlet  through  a  stream  one 
mile  long  to  Clam  River  (tributary  through  Farmington  River  to  the  Coni 
cut).    Sandisfield  sheet. 

Spectacle  Pond. — Hampshire  Cotmty;  town  of  Wilbraham;  west  of  North  Wi 
ham  and  one-half  mile  south  of  Chicopee  River  (tributary  to  the  Connecti 
about  one-tenth  mile  from  Nine  Mile  Pond.    Palmer  sheet. 

Spectacle  Pond. — ^Middlesex  County,  near  North  Littleton  station;  inlet,  Bei 
Brook;  outlet,  Bennett  Brook  to  Forge  Pond  (tributary  through  Stony  Bro< 
the  Merrimack);  about  1  mile  long.    Groton  sheet. 

Spectacle  Pond. — Plymouth  County;  town  of  Wareham ;  1 J  miles  north  of  Onset; 
charges  by  a  short  stream  flowing  northward  into  Agawam  River  (tribi 
through  Wareham  River  to  Buzzards  Bay);  inlet,  a  stream  from  Cedar  F 
Plymouth  sheet. 

Spectacle  Pond. — Franklin  County;  town  of  New  Salem;  two  ponds  connected 
short  northward-flowing  stream  and  discharging  from  the  northern  pond  1 
stream  flowing  northward  to  Millers  River  and  thus  to  the  Connecticut);  i 
to  the  north  pond,  a  stream  about  a  mile  long  flowing  north  from  Hacker  P 
Warwick  sheet. 

Spectacle  Pond. — Worcester  County;  a  pond  about  one-fourth  mile  wide,  which 
charges  by  a  stream  a  mile  long  flowing  southeastward  and  then  southwesti 
into  North  Branch  of  Nashua  River  (tributary  through  Nashua  River  to  the ! 
rimack);  inlet  from  Little  Spectacle  Pond.    Groton  sheet. 

Spencer  Brook. — ^Middlesex  County;  rises  one-half  mile  weeft  of  Carlisle,  at  alti' 
180  feet  above  sea  level,  flows  generally  southward  5  miles  into  Assabet  B 
(tributary  through  Concord  River  to  the  Merrimack);  swampy  through  a  1 
part  of  its  course.    Lowell  and  Framingham  sheets. 

Spickett  River. — Rockingham  County,  N.  H.,  Essex  County,  Mass.;  rises  in  the  1 
of  Derry,  Rockingham  County,  N.  H.,  about  3  miles  northeast  of  East  D< 
at  altitude  about  365  feet  above  sea  level;  flows  southeastward  4  miles  into  Is 
Pond,  then  takes  an  irregular  course  southward  9^  miles,  crosses  into  E 
County,  Mass.,  and  continues  southeastward  for  5  miles  to  Merrimack  Rive 
Lawrence;  principal  tributaries  in  Massachusetts,  streams  from  South  and  Mi 
ponds.    Haverhill  and  Lawrence  sheets. 

Spofforps  Pond. — Essex  Coimty;  head  of  Pye  Brook,  2  miles  southeast  of  1 
Boxford;  altitude,  about  120  feet  above  sea  level;  outlet,  Pye  Brook  (tribu 
through  Mile  Brook  to  Ipswich  River);  small.    Lawrence  sheet. 

Spoonbr  Pond. — Plymouth  County;  town  of  Plymouth;  1  mile  west  of  High  ( 
discharges  by  a  stream  one-fourth  mile  long,  flowing  northward  into  Plymi 
Bay.    Plymouth  sheet. 

Spot  Pond. — Middlesex  County;  about  a  mile  west  of  Melrose;  length,  about  a  e 
maximimi  width,  about  one-half  mile;  part  of  the  reservoir  system  of  the  m( 
politan  water  district  of  Boston  and  vicinity.    Boston  sheet. 

Spring  Brook. — ^Middlesex  County;  rises  in  Fawn  Lake  near  Billerica  Springs  stt 
about  1}  miles  north  of  Bedford,  at  altitude  about  180  feet  above  sea  level;  f 
southeastward  1}  miles  into  Shawsheen  River  (tributary  to  the  Merrimac 
mile  east  of  Bedford;  marshy  near  mouth;  fall  about. 60  feet.  Lowell  and  Fi 
ingham  sheets. 
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oufh   County;  town  of  Bridgewater;  a  stream  1}  miles  long 

ird  ixito  Taunton  River  (tributary  to  Narragansett  Bay),  about 

of  the  mouth  of  Wenatuxet  River;  tributary,  Beaver  Brook. 

38ter  Cotinty;  town  of  Mendon;  rises  a  mile  south  of  the  village 
outhwaxd  one  mile,  and  eastward  1}  miles  into  Muddy  Brook 
Mill  River  to  Blackatone  River  and  thus  through  Seekonk  and 
to  Narragansett  Bay).    Blackatone  sheet, 
stable  County;  a  tidal  channel  in  the  Great  Marshes  west  of 
•;  connects  with  Bridge  Creek.    Barnstable  sheet. 
-Barnstable  County;  town  of  Sandwich;  a  tidal  channel  in  the 
Iwich;  connects  with  Old  Harbor  Creek.    Barnstable  sheet. 
:  Coiinty;  about  one-half  mile  north  of  Lynn;  outlet,  Tapley 
to  North  River  and  thus  to  the  Atlantic  Ocean);  altitude,  about 
level;  length,  about  one-half  mile;  maximum  width,  about  one- 
!ton  Harbor  sheet.  ' 

dlesex  County; '2}  miles  southeast  of  Groton,  immediately  south 
tributary  through  Cow  Pond  and  Cow  Pond  Brook  to  Salmon 
to  the  Merrimack),  with  which  it  is  connected  by  a  very  small 
sheet. 

jhire  County;  western  partof  the  town  of  Sheffield;  outlet,  astream 
ng  southeastward  into  Willard  Brook  (tributary  through  Hubbard 
b  Brook  and  thus  to  the  Housatonic).  Sheffield  sheet. 
sex  Courty;  at  Arlington  and  about  a  mile  west  of  Somerville; 
ne-half  mile;  maximum  width,  about  one-fourth  mile;  natural 
stream  to  Little  Pond  and  thus  through  Little  River  to  Alewife 
jT  to  Mystic  River),  formerly  part  of  the  reservoir  system  of  Boston 
Boston  sheet. 

itucket  County;  Nantucket  Island;  a  narrow  pond  a  mile  northwest 
>{  Quidnet;  separated  from  the  ocean  by  a  narrow  beach.  Nan- 
sex  Coimty ;  a  tidewater  channel  about  3  miles  long  between  Gloti* 
tnd  Annisquam  Harbor;  Little,  Jones,  and  Mill  rivers  are  tidewater 
tary  to  Squam  River,  the  two  latter  joining  Squam  River  at  i1« 
jester  sheet. 

'EB.— Middlesex  Coimty;  rises  in  the  northern  part  of  the  coimty  in 
rhich  receives  the  waters  of  Mason  and  Walker  brooks  draining  the 
of  the  town  of  Mason,  N.  H.,  and  Locke  and  Willard  brooks  of  the 
y,  Mass.;  from  Ash  Swamp  the  Squannacook  flows  southeastward 
«  to  its  junction  with  Nashua  River  (tributary  to  the  Merrimack) 
sast  of  West  Groton ;  fall  from  Ash  Swamp  to  Nashua  River,  about  100 
il  tributaries  below  the  swamp,  Pearl  Hill,  Baberry  Hill,  Witch, 
iimpkin  brooks,  all  from  the  west.  Fitchburg  and  Groton  sheets. 
MD.— Dukes  Cotmty ;  Marthas  Vineyard ;  Gay  head ;  a  large  pond  sepa- 
le  ocean  by  Squibnocket  Beach  on  the  west  and  a  narrow-walled 

east.  The  pond  is  about  1}  miles  long  (cast-west)  and  more  than  a 
mum  width.   Gayhead  sheet. 

—Essex  Coimty;  rises  in  Glenmere  Lake  and  flows  generally  south- 
Diles  through  the  city  of  Lynn  into  Nahant  Bay.  Geolc^ic  map  of 
y,  Mass. 

.—Newport  Ck)unty,  R.  I.;  outlet,  Sucker  Brook  to  North  Watuppa 
t  through  Quequechan  River  to  Taunton  River,  and  thus  to  Narra- 
').  A  dam  and  flume  at  the  outlet  of  the  pond  provide  means  for 
k  the  flow  for  use  in  mills  at  Fall  River.    Report  of  the  reservoir 

to  the  city  council  of  Fall  River,  Mass.,  July,  1902.    Fall  River 
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Steel  Brook. — Franklin  County;  a  stream  about  2  miles  long  flowing  eaat  o 
into  Pelham  Brook  (tributary  through  Deerfield  River  to  the  Connectlcu 
half  mile  north  of  Zoar.    Hawley  sheet. 

Steep  Brook. — Bristol  County;  town  of  Fall  River;  a  stream  about  1^  mil 
flowing  westward  into  Taunton  River  (tributary  to  Karragansett  Bay)  a1 
Brook  village.    Fall  River  sheet. 

Steep  Gutter  Brook. — ^Worcester  County;  rises  near  Williamsville,  in  tb 
of  Hubbardston;  flows  southeastward  2}  miles,  then  northeastward  o 
mile  into  Bumshirt  River  (tributary  through  Ware  River  to  Chicopee 
and  thus  to  the  Connecticut).    Barre  sheet. 

Stetson  Pond. — Plymouth  County;  1  mile  north  of  the  east  end  of  Monponsel 
to  which  it  discharges  by  a  southward-flowing  stream.    Abington  sheet. 

Steven  Brook. — Hampshire  County;  rises  1}  miles  northwest  of  Worthingt( 
ners;  flows  southeastward  1}  miles,  then  northeastward  one-half  mile  intt 
son  Brook,  the  head  of  West  Branch  (tributary  through  Westfield  River 
Connecticut).    Chesterfield  sheet. 

Steven  Brook. — Worcester  County;  rises  IJ  miles  south  of  Barre  Falls;  flows 
eastward  one-half  mile,  then  northeastward  1  mile  into  the  swamp  on  Wan 
(tributary  through  Chicopee  River  to  the  Connecticut)  southeast  of  Barrc 
Barre  sheet. 

Stevens  Brook. — Hampden  County;  town  of  Holland;  rises  in  the  extreme 
eastern  part  of  the  town  of  Stafford,  Conn.;  flows  northeastward  about  2 
then  somewhat  north  of  east  2  miles  into  Hamilton  Reservoir  (outlet  t 
Holland  Pond  to  Mill  Brook,  and  thus  through  Quinebaug  River  to  She 
River,  Thames  River,  and  Long  Island  Sound).    Brookfield  sheet. 

Stevens  Pond. — Essex  County;  a  small  pond  at  Lawrence;  inlet,  Spickett 
outlet,  Spickett  River  to  the  Merrimack.    Lawrence  sheet. 

Stewards  Pond. — Barnstable  County;  town  of  Barnstable;  a  mile  north 
west  end  of  Great  Pond .    Barnstable  sheet. 

Stiles  Pond. — Essex  €ounty;  about  3  miles  east  of  North  Andover  Center; 
a  stream  about  a  mile  long  to  Mosquito  River  (tributary  to  Ipswich  River 
tude,  about  120  feet  above  sea  level;  length,  about  one-half  mile;  ma: 
width,  about  one-fourth  mile.    Lawrence  sheet. 

Stiles  Reservoir. — ^Worcester  County;  town  of  Spencer;  outlet,  a  stream  a 
mile  long  flowing  southeastward  into  Greenville  Reservoir  on  French 
(tributary  through  Quinebaug  River  to  Shetucket  River,  and  thus  tl 
Thames  River  to  Long  Island  Sound).  The  reservoir  is  about  2  miles  loi 
more  than  haU  a  mile  wide.    Webster  sheet. 

Still  Brook — Hampden  County;  town  of  Agawam;  rises  in  the  northwester 
of  the  township;  flows  southeastward  3^  miles,  then  passes  into  Connectic 
joins  Muddy  Brook  (tributary  through  Stony  Brook  to  the  Connecticut) 
town  of  SufSeld,  Hartford  County.    Springfield  and  Hartford  sheets. 

Sttll  River.— Worcester  County;  about  a  mile  east  of  Lancaster,  at  altitude 
240  feet  above  sea  level;  flows  northeastward  2  miles,  then  north westwai 
fourth  mile  into  Nashua  River  (tributary  to  the  Merrimack).    Marlboro  sb 

Stillwater  River. — Worcester  County;  rises  in  a  small  lake  at  East  Princel 
altitude  750  feet  above  sea  level;  takes  a  general  southeasterly  course  to  V 
sett  Reservoir  near  Oakdale;  principal  tributaries,  Keyes  Brook,  whicl: 
into  the  lake  at  its  head,  and  Justice,  East  Wachuaett,  and  Rocky  brooks. 

Stillwater  River.— Worcester  County;  a  stream  about  2  miles  long  flowin; 
West  Waushaccum  Pond  into  Wachusett  Reservoir.    Worcester  sheet. 

Stirrup  Brook. — Rises  about  1  mile  northwest  of  Westboro;  flows  irr^ularly 
ward,  passing  through  Chauncey,  Little  Chauncey,  and  Bartlett  ponds,  ai 
charges  into  Assabet  River  (tributary  through  Concord  River  to  the  Merri 
about  2  miles  northeast  of  Northboro;  length,  5  miles.    Marlboro  sheet. 
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-Berkslxire  County;  a  large  pond  in  the  northern  part  of  the 
;e;  northwest  of  Rattlesnake  Hill;  two  inflowing  streams,  one 
ered  the  head  of  Marsh  Brook;  outlet,  Marsh  Brook  to  Housa- 
i  bowl  ia  more  than  a  mile  long,  and  its  maximum  width  is 
IS  mile.     Pittsfield  sheet. 

orcester   County;    2  miles  southwest  of  Winchendon  Center; 

ng  streams;    outlet,  a  stream  1^  miles  long  flowing  westward 

(tributary  through  Millers  River  to  the  Connecticut).    Win- 

ND. — Worcester  County;  north  slope  of  Mount  Hunger,  at  alti- 
feet  above  eea  leVel;  inlet,  Whitemans  Brook;  outlet,  Souhegan 
to  Merrimack  River);  about  three-fourths  mUe  long;  area,  127 
g  sheet. 

rcester  County;  town  of  Millbury;  rises  on  the  southwest  slope 
flows  northeastward  into  Ramshom  Brook  (tributary  through 
I  Blackstone  River,  and  thus  through  Seekonk  and  Providence 
^nsett  Bay)  near  Pondville;    length,  about  2  miles.    Webster 

ranklin  and  Hampshire  counties;  rises  in  the  town  of  Ashfield; 
west  of  south  4  miles,  then  almost  west  1  mile  to  its  junction  with 
ibutary  through  Westfield  River  to  the  Connecticut).  Hawley 
1  sheets. 

■.VOIR. — ^Worcester  County;  town  of  Auburn;  1  mile  southwest 
inlet,  Bark  Brook;  outlet.  Dark  Brook  to  Kettle  Brook  (tributary 
River,  and  thus  through  Seekonk  and  P*rovidence  rivers  to  Narra- 

Webeter  sheet. 

iampahire  County;  rises  on  Bagg  Hill,  in  the  town  of  Granby; 
stward  3}  miles,  thence  in  general  northwestward  to  its  junction 
cut  River,  IJ  miles  west  of  South  Hadley;  length,  about  10  miles; 
lied  Muddy  Brook  for  a  short  stretch  of  its  middle  course.  Palmer, 
ad  Northampton  sheets. 

Vliddlesex  County;  rises  about  1  mile  southwest  of  Boxboro,  at 
t  330  feet  above  sea  level;  flows  northeastward  to  its  junction  with 
.iver  at  North  Chelmsford;  passes  through  Mill  and  Forge  ponds. 
Pond  it  is  called  Beaver  Brook;  length  from  head  of  Beaver  Brook 
d,  9  miles;  from  outlet  of  Forge  Pond  to  Merrimack  River,  8  miles; 
)utariea  below  Forge  Pond  are  Keyes  Brook  and  Gilson  Brook.  The 
na  a  number  of  ponds,  of  which  Newfield,  Nabnasset,  Flushing, 
Keyes,  Forge,  Mill,  and  Spectacle  are  the  largest.  Marlboro,  Groton, 
iheeta. 
-Middlesex  County;  rises  in  Sandy  Pond,  one-half  mile  northwest  of 

altitude  about  230  feet  above  sea  level;  flows  in  a  general  south- 
rse  into  Charles  River  in  the  town  of  Weston;  length,  about  7  miles; 
ibutaries,  Ghenry  and  Hobbs  Brooks.    Framingham  sheet. 
-Plymouth  County; a  stream  about  a  mile  long,  flowing  southeastward 
ng  North  River  IJ  miles  below  Second  Herring  Brook.    Abington 

—Plymouth  County;  town  of  Carver;  head  of  Wenatuxet  River  (tribu- 
jh  Taunton  River  to  Narragansett  Bay);  a  westward  flowing  stream 
liles  long,  joining  Wenatuxet  River  near  the  village  of  North  Carver. 
0  sheet. 

.—Plymouth County;  town  of  Middleboro;  a  streamabout  a  mile  long 
iithwMd  into  Furnace  Pond  on  Fall  Brook  (tributary  through  Namasket 
Taunton  River  and  thuse  to  Narragansett  Bay).    Middleboro  sheet. 
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Stony  Bbook. — Suffolk  County;  rises  near  East  Dedham,  in  the  Stony  Brook  Resi 
tion;  flows  in  general  east  of  north  to  Jamaica  Plain,  where  it  is  taken  intc 
sewers.     Boston  sheet. 

Stop  Rfveb. — Norfolk  County;  rises  about  IJ  miles  northwest  of  Wrentham,  at  alti 
220  feet  above  sea  level;  flows  northeastward  to  a  point  about  a  mile  sout 
Highland,  then  irregularly  northward  to  its  junction  with  Charles  River;  lei 
about  10  miles;  passes  through  Reservoir  Marsh  Pond.     Franklin  sheet. 

Stbeam  Riveh. — Plymouth  County;  towns  of  Abington  and  Whitman;  rises  IJ  i 
northwest  of  Whitman;  flows  northwestward  nearly  a  mile,  northeastward 
half  mile,  then  southeastward  2  miles  into  Shumatuscacant  River  (head  ol 
tucket  River,  which  is  tributary  through  Matfield  River  to  Taunton  River 
thus  to  Narragansett  Bay).    Abington  sheet. 

Strongs  Pond. — Suffolk  and  Middlesex  Counties;  one-half  mile  northwest  of  Chet 
Hill  Reservoir;  one  inlet;  outlet  eastward  to  Chasdler  Pond,  which  is  draine 
a  stream  flowing  northward  into  Charles  River.    Boston  sheet. 

Strongwater  Brook. — Middlesex  Coimty;  rises  just  northeast  of  North  Tewksl 
about  2i  miles  east  of  Lowell,  at  altitude  180  feet  above  sea  level;  flows  « 
eastward  about  2  miles,  southward  1^  miles,  and  again  southeastward  1  mile 
Shawsheen  River  (tributary  to  the  Merrimack)  about  2  miles  southeast  of  Te 
bury  Center.    Lawrence  sheet. 

Stump  Pond. — Plymouth  Coimty;  town  of  Halifax;  a  long  narrow  pond  in  the  sc 
em  part  of  Great  Cedar  Swamp;  connected  with  a  narrow  channel  by  Monp< 
Pond;  outlet,  a  stream  a  mile  long  flowing  north  of  west  to  Robbin  Pond,  w 
discharges  to  Satucket  River  (tributary  through  Matfield  River  to  Taunton  I 
and  thus  to  Narragansett  Bay).    Abington  and  Middleboro  sheets. 

Sucker  Brook. — Bristol  County,  Mass.,  and  Newport  County,  R.  I.;  risee  in  Sta 
Pond  in  Newport  County,  R.  I.;  flows  west  of  north  1  mile  and  nertheast 
li  miles  into  South  Watuppa  Pond ;  outlet  through  Quequechan  River  to  Tau 
River  and  thus  to  Narragansett  Bay.  Pall  River  sheet.  See  also  Report  o: 
Reservoir  Commission  to  the  city  council  of  Fall  River,  Mass.,  July,  1902. 

Sucker  Brook. — Worcester  County;  rises  on  the  southeast  slope  of  Fort  Hill;  i 

soutwestward  2  miles,  then  southeastward  1  mile  into  Lake  Chaubunagimgar 

outlet.  Mill  Brook  to  French  River  (tributary  through  Quinebaug  River  to 

tucket  River  and  thus  through  Thames  River  to  Long  Island  Sound).    Wei 

-   sheet. 

Sucker  Brook. — ^Worcester  County;  town  of  New  Braintree;  the  head  of  Mill  B 
(tributary  through  Wickaboag  Pond  to  Quaboag  River  and  thus  through  Chic 
River  to  the  Connecticut);  length  of  the  stretch  called  Sucker  Brook,  abc 
miles.    Barre  sheet. 

Sucker  Brook. — Worcester  County;  town  of  West  Brookfield;  risee  on  the  north  c 
of  Wigwam  Hill;  flows  southwestward  2  miles  into  Mill  Brook  just  above 
point  at  which  that  stream  discharges  into  Wickaboag  Pond  (outlet  Qua 
River  to  Chicopee  River  and  thus  to  the  Connecticut).    Barre  sheet. 

Sucker  Pond. — Middlesex  County;  a  small  pond  a  mile  north  of  South  Framing 
and  one-half  mile  east  of  Sudbury  River;  outlet,  a  stream  three-fourths  mile 
flowing  southwestward  into  Sudbury  River  (tributary  through  Concord  Riv 
the  Merrimack);  altitude,  about  170  feet  above  sea  level;  Framingham  shee 

Sudbury  Pond. — ^Middlesex  Coimty;  in  the  town  of  Saxonville;  inlet,  Sud' 
River  to  Concord  River  and  thus  to  the  Merrimack);  altitude,  about  150 
above  sea  level.    Framingham  sheet. 

SuoBUBT  River. — ^Middlesex  County;  a  small  stream  of  eastern  Massachuc 
formerly  received  water  from  an  area  west  of  Framingham  but  is  now  fed  ch 
by  streams  that  enter  it  north  and  east  of  Framingham.    Drainage  area  now  ] 
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y^ra  thence  in  a  northerly  course  through  meadows  and  swamps 

li-ver  to  form  Concord  River,  which  in  turn  continues  north- 

rrimaclc  River  immediately  below  the  city  of  Lowell.    Storage 

en   constructed  by  the  city  of  Boston  and  the  Metropolitan 

;e  Soard,  controlling  the  greater  part  of  the  flow  from  this  basin. 

J  lies  in  the  Sudbury  basin  a  short  distance  below  Framings 

3Ued  as  a  storage  reservoir  by  the  Metropolitan  Water  Works. 

-298  of  tliis  report. 

-Franklin   County;  rises  on  the  west  slope  of  North  Sugarloof; 

d  three-fourths  mile,  then  southeastward  2  miles  into  Connec- 

rthampton  sheet. 

pebire  County;  town  of  Enfield;  rises  about  2  miles  east  of  the 

lo-ws  northwestward  2  miles  through  Sunk  Pond  into  Swift  River 

;h  Ware  River  to  Chicopee  River  and  thus  to  the  Connecticut). 

et. 

ristol  County;  town  of  Dighton;  rises  1  mile  west  of  North  Digh- 

leastward   into  S^reganset  River  (tributary  throiigh  Taunton 

ansett  Bay);  2^  miles  long.    Taimton  sheet. 

pehire  County;  town  of  £!nfield;  south  of  Motmt  Lizzie  on  Sunk 

y  through  Swift  River  to  Ware  River  and  thus  through  Chicopee 

innecticut);  very  small.    Belchertown  sheet. 

:e8ter  County;  town  of  Dana;  1}  miles  northwest  of  Pottapaug 

stream  about  2  miles  long  flowing  northwestward  into  the  Middle 

i  of  Swift  River  (tributary  through  Ware  River  to  Chicopee  River 

9  Connecticut).    Belchertown  sheet. 

Middlesex  County;  2}  miles  east  of  Wakefield;  no  inlet  shown  on 

et,  a  stream  3}  miles  long  flowing  northward  into  Ipswich  River; 

t  80  feet  above  sea  level;  length,  one-half  mile;  maTimum  width, 

f  mile.    Lawrence  sheet. 

•Plymouth  County;  town  of  Pembroke;  rises  north  of  the  village  of 

.d  flows  northward  about  2  miles  into  Herring  Brook  (tributary  to 

.    Abington  sheet. 

^liddlesex  County;  a  small  pond  near  the  head  of  Pines  River  just 

ien;  inlet,  Pines  River;  outlet.  Pines  River  to  Saugus  River  and  thus 

lay;  altitude,  about  100  feet  above  sea  level;  very  small.    Boston 


Barnstable  County;  town  of  Dennis;  1  mile  north  of  Dennis  Port; 

n  River  to  Nantucket  Sound;  three-fourths  mile  long;  one-half  mile 

mouth  sheet. 

Barnstable  County;  town  of  Yarmouth;  outlet,  a  stream  one-fourth  mile 

g  Bouthwestward  into  Parkers  River  (tributary  to  Nantucket  Sound). 

sheet. 

-Essex  and  Middlesex  Counties;  li  miles  northeast  of  North  Reading; 

itream  4  miles  long  flowing  generally  eastward  into  Ipswich  River; 

tbout  80  feet  above  sea  level;  small.    Lawrence  and  Salem  sheets. 

ElivEB.— Barnstable  County;  town  of  Dennis;  rises  in  Swan  Pond  1 

hwest  of  Demiis  Port;  flows  southwestward  2i  miles  into  Nantucket 

aimouth  sheet. 

K.— Berkshire  County;  town  of  Williamstown;  rises  a  mile  southeast  of 

ountain;  flows  southeastward  1  mile,  then  northeastward  li  miles  into 

:  Brook  (tributary  through  Hoosic  River  to  the  Hudson).    Berlin  and 

:  sheets, 


\ 
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Swipr  RrvEB,  East  Branch. — Worcester  and  Hampshire  counties;  formed  in  the 
of  Petersham  by  the  union  of  Shattuck  and  Bigelow  brooks.  Shattuck  B 
.  considered  the  head  of  the  East  Branch  of  the  Swift,  rises  just  south  of  Philli 
and  flows  southwesterly.  Below  its  junction  with  Bigelow  Brook  the  Bt 
continues  its  southwesterly  course  to  the  town  of  Greenwich  in  Hampshire  C< 
where  it  joins  the  Middle  Branch  or  head  of  Swift  River  (tributary  through 
River  to  Chicopee  River  and  thus  to  the  Connecticut);  length  to  the  head  of 
tuck  Brook,  20  miles;  principal  tributaries,  Moccasin,  Rutland,  and  Silver  bi 
passes  through  Pottapaug  and  East  ponds.  Winchendon,  Barre,  and  Bel 
town  sheets. 

SwiPT  River. — Franklin  and  Hampshire  counties;  rises  near  the  village  of  Ha' 
flows  southerly  9  miles  to  its  junction  with  Westfield  River  (tributary  to  the 
necticut)  at  Swift  River  village  in  the  town  of  Goshen;  principal  tribu' 
Stones  Brook  and  North  Branch  of  Swift  River.    Hawley  and  Chesterfield  si 

Swift  Riveb. — Franklin,  Worcester,  Hampshire,  and  Hampden  counties;  form 
the  town  of  Greenwich  by  the  union  of  its  East  and  Middle  branches. 
Middle  Branch,  considered  the  continuation  of  the  main  stream,  rises  in  2 
Pond  in  the  town  of  Orange,  and  flows  southward  to  the  point  at  which  it  rec 
the  East  Branch.  Below  that  point  the  general  course  of  the  Swift  is  some 
west  of  south  to  Four  Comers,  where  it  joins  Ware  River  (tributary  thi 
Chicopee  River  to  the  Connecticut);  length  from  North  Pond  to  junction  wit 
Ware,  about  30  miles;  principal  tributary  below  the  mouth  of  the  East  Bi 
is  the  West  Branch,  which  enters  IJ  miles  below  Enfield;  total  drainage 
above  junction  with  Ware  River,  213  square  miles.  The  basin  of  the  M: 
Branch  contains  several  large  ponds,  including,  besides  North  Pond,  Spect 
Hacker,  Thompson,  and  Neseponset  ponds.  Gaging  station  at  West  ^ 
1910-1915.  Warwick,  Winchendon,  Belchertown,  Barre,  and  Palmer  sheets. 
also  pages  124-134  of  this  report. 

Swift  River,  Middle  Branch. — Head  of  Swift  River.    See  Swift  River. 

Swift  River,  North  Branch. — Hampshire  and  Franklin  counties;  rises  on  W; 
Hill  in  the  town  of  Plainfield;  flows  southeasterly  7  miles  into  Swift  River  (t 
tary  through  Westfield  River  to  the  Connecticut)  at  the  village  of  Swift  R 
Hawley  and  Chesterfield  sheets. 

SwnT  RrvER,  West  Branch. — ^Hampshire  and  Franklin  counties;  rises  in  the  toi 
Wendell  in  Franklin  County;  flows  east  of  south  18  miles  to  Enfield  in  Hamp 
County,  where  it  enters  Swift  River  (tributary  through  Ware  River  to  Chic 
River  and  thus  to  the  Connecticut);  principal  tributaries,  Purgee  Brook  and 
well  Creek;  the  basin  is  narrow  and  mountainous  and  the  tributaries  are  e 
The  map  shows  only  two  small  ponds  in  the  area.  Warwick  and  Belcher 
sheets. 

Swifts  Pond. — Plymouth  County;  town  of  Wareham;  a  mile  north  of  Onset; 
charges  by  a  stream  flowing  southward  into  Onset  Bay  and  thus  to  Buzzards 
Plymouth  sheet. 

Stkes  Brook. — Berkshire  County;  a  stream  about  a  mile  long  flowing  westward 
Housatonic  River  in  the  southeastern  part  of  the  town  of  Pittsfield.  B< 
sheet. 

Tamett  Brook. — Plymouth  County;  town  of  Lakeville;  a  stream  about  a  mile 
flowing  northeastward  into  Assawompsett  Pond  (outlet  Namasket  River  to  1 
ton  River  and  thus  to  Narragansett  Bay).    Middleboro  sheet. 

Tanner  Brook. — Berkshire  County;  town  of  Savoy;  rises  on  the  east  slope  o 
Hoosac  Range;  flows  northeastward  2i  miles,  then  easterly  1 J  miles  to  its  jim 
with  Cold  River  (tributary  through  Deerfield  River  to  the  Connecticut).  ( 
lock  and  Hawley  sheets. 
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County;  rises  in  Spring  Pond,  at  altitude  about  80  feet  above 
thwttrd  1}  miles  through  a  small  pond  into  Goldthwait  Brook 
L  River  and  thus  to  the  Atlantic  Ocean  at  Beverly  Harbor). 

Salem  sheets. 

ipden  County;  town  of  Agawam;  a  stream  1}  miles  long,  flowing 
>  Threemile  Brook  (tributary  to  Connecticut  River).    Spring- 

•rceeter  County;  rises  north  of  Stone  House  Hill;  flows  westward' 
:nce  southeastward  through  a  series  of  artificial  reservoirs  to 
le  head  of  Blacksto&e  River  (tributary  through  Seekonk  River 
.-er  and  thus  to  Narragansett  Bay);  length,  7  miles.  Worcester 
ts. 

orfolk,  Plymouth,  and  Bristol  counties;  formed  in  the  eastern 
>f  Bridgewater  by  the  union  of  Majtfield  and  Town  rivers.  Mat- 
h  drains  the  larger  area  and  is  considered  the  continuation  of 

rises  in  the  swamp  northeast  of  Stoughton  and  takes  a  general 
rse  to  the  junction  with  Town  River;  below  this  point  the  general 
T  is  southeasterly  and  southerly  to  the  head  of  Narragansett  Bay, 
scharges;  length  of  stream  from  head  of  Matfield  River  (called 
River  in  its  upper  course)  to  Narragansett  Bay,  including  major 
.  50  miles;  principal  tributaries  below  mouth  of  Town  River, 
oasket,  Mill,  and  Threemile  rivers.  The  Taunton  is  tidal  up  to 
here  there  is  about  2}  feet  of  rise  and  fall,  and  it  is  navigable  to  the 
ibout  a  mile  south  of  Taunton.  The  basin  contains  a  large  number 
and  swamps,  and  the  rtm-off  through  the  year  is  fairly  uniform, 
nfall  in  the  region  is  about  46  inches.  Gaging  stations  have  been 
Matfield  River  at  Elm  wood,  1909-10,  and  on  Satucket  River,  a 
eld  River,  near  Elmwood,  1909-10. 

U.  S.  Geol.  Survey  Water-Supply  Paper  281,  pp.  145-146,  1912; 
ham,  Franklin,  Providence,  Taunton,  Middleboro,  New  Bedford, 
:  sheets. 

Bampden  and  Worcester  coimties;  rises  on  the  north  slope  of  Steer- 
B  northeastward  2  miles  into  Tufts  Brook,  the  head  of  Blodgett  Mill 
.ry  through  Quaboag  River  to  Chicopee  River  and  thus  to  the  Con- 
•ookfield  sheet. 

-Barnstable  County;  east  of  South  Chatham;  outlet  southward 
[sh  to  Nantucket  Sound.    Yarmouth  sheet. 

-Bristol  County;  rises  1  mile  northeast  of  North  Attleboro;  flows 
I  to  Attleboro,  southwestward  to  East  Providence,  R.  I.,  then 
d  through  Seekonk  River  to  Providence  River  and  thus  to  Narra- 

length,  16  miles;  principal  tributaries,  Bungay  River,  Thatcher 

evenmile  River.    Below  Hebronville  the  course  of  the  river  is  just 

Ihode  Island  boundary.    Providence  sheet. 

Franklin  County;  town  of  Buckland;  a  stream  a  mile  long,  flowing 

d  into  Deerfield  River  (tributary  to  the  Connecticut)  a  mile  east  of 

[  Second  Brook.    Hawley  sheet. 

Brook.— Plymouth  County;  rises  in  the  swamp  north  of  West  Scitu- 

«n  of  Norwell;  flows  southeastward  6  miles  into  North  RiVer;  principal 

Silver  and  White  Cat  brooks.    Abington  sheet . 

OK.— Berkshire  County;  town  ol  New  Ashford;    a  stream  14  miles 

g  southeastward  into  Green  River  (tributary  through  Hoosic  River  to 

)  2  miles  north  of  the  village  of  New  A^ord.    Greylock  sheet. 
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Thompson  Pond. — Franklin  County;  town  of  New  Salem;  inlete,  two  email  str 
from  the  north;  outlet,  Middle  Branch  of  Swift  River  (tributary  through  { 
River  through  Ware  River  and  thus  through  Chicopee  River  to  the  Connecti 
Belchertown  sheet. 

Thohpsons  Brook.— Bristol  County;  town  of  Taunton;  rises  one-half  mile  nor 
Elders  Pond;  flows  northwestward  and  northward  into  Taunton  River  (tribi 
to  Narragansett  Bay),  2  miles  east  of  East  Taunton;  passes  through  a  numb 
small  ponds;  length,  about  4  miles.    Middleboro  and  Taunton  sheets. 

Three  Cornered  Pond. — ^Plymouth  County;  town  of  Plymouth;  one  of  a  groi 
small  ponds  in  the  west-central  part  of  the  township.    Plymouth  sheet. 

Threemile  Brook.— Hampden  County;  town  of  Agawam;  rises  2  miles  north'wi 
Agawam  Village;  flows  southeasterly  3  miles  into  Connecticut  River;  priii' 
tributaries,  Tarkill  and  Worthington  Brooke.    Springfield  sheet. 

THREEHaE  Pond.  -Berkshire  County;  northeastern  part  of  the  town  of  Shef£el( 
Ironworks  Brook  (tributary  to  the  Housatonic).    Sheffield  sheet. 

Thbeeuile  River. — Norfolk  and  Bristol  Countiae;  formed  in  the  town  of  Norto 
the  junction  of  Rumford  and  Wading  Rivers.  Wading  River,  which  draini 
larger  area  and  is  therefore  considered  the  continuation  of  Threemile  River, 
in  the  town  of  Foxboro  and  takes  a  general  southeasterly  course  to  its  jun< 
with  Rumford  River;  below  this  junction  Threemile  River  flows  southeast 
through  North  Dighton,  where  it  enters  Taunton  River  (tributary  to  Narragai 
Bay);  length  to  head  of  Wading  River,  about  25  miles.  Franklin,  Dedj 
Providence,  and  Taunton  sheets. 

Thunder  Brook.— Berkshire  County;  town  of  Cheshire;  rises  1  mile  souti 
Rounds  Rock;  flows  southeasterly  1  mile,  southerly  one-half  mile,  and  eae 
one-half  mile  into  Kitchen  Brook  (tributary  through  Eoosic  River  to  theHudi 
Berkshire  County. 

TiAsquAM  River. ^Dukes  County;  Marthas  Vineyard;  rises  near  the  villag 
Chilmark;  flows  northeastward  to  West  Tisbury,  then  southeastward  into  Tis' 
Great  Pond  through  its  northern  arm.  The  only  stream  on  the  island  name 
the  maps.    Gayhead  and  Marthas  Vineyard  sheets. 

TiHONET  Pond. — Plymouth  Coimty;  town  of  Wareham;  inlets.  Frog  Foot  Brook 
Wankinco  River;  outlet,  Wankinco  River  to  Wareham  River  (tributar 
Buzzsirds  Bay).    Plymouth  sheet. 

TnjJSON  Brook. — Hampden  County;  rises  IJ  miles  north  of  East  Granville;  I 
eastward  2  nules,  then  southeastward  one-half  mile  to  the  north  base  of  Sc 
Mountain,  where  it  joins  Dickinson  Brook  fo  form  Munn  Brook  (tributary  thr 
Westfield  Little  River  to  Westfield  River  and  thus  to  the  Connecticut).  G 
ville  sheet. 

TurLSON  Brook. — Plymouth  County;  town  of  Carver;  rises  IJ  miles  northeast  o 
village  of  Carver;  flows  southward  3^  miles  into  Sampson  Pond  (tributary  thn 
Sampson  Brook  to  Weweantic  River  and  thus  to  Buzzards  Bay).    Plymouth  s] 

Tisbury  Great  Pond. — Dukes  County;  Marthas  Vineyard;  one  of  the  series  of 
nected  ponds  on  the  south  shore  of  the  i/4and  separated  from  the  ocean  by  a 
tinuous  barrier  beach.  Tiasquam  River  enters  this  pond  through  its  nort 
arm,  wliich  receives  also  a  stream  flowing  through  North  Tisbury.  The  a 
eastern  shore  of  this  pond  is  characterized  by  long  narrow  arms  called  coves, 
width  of  .the  pond  parallel  to  the  ocean  is  about  a  mile.  Its  greatest  le 
(northwest-southeast)  is  about  2  miles.    Marthas  Vineyard  sheet. 

TisPAQUiN  Pond. — Plymouth  County;  town  of  Middleboro;  principal  inlet,  SI 
Brook  (Fall  Brook);  outlet.  Fall  Brook  to  Namasket  River  (tributary  thr 
Taunton  River  to  Narragansett  Bay).    Middleboro  sheet. 

Tom  Nevers  Pond. — Nantucket  County;  Nantucket  Island;  back  of  Tom  N< 
Head;  1 J  miles  southwest  of  Siasconset.    Nantucket  sheet. 
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ishire  County;  rises  3  miles  northeast  of  Adams;  flows  south- 
th.en  northwesterly  2i  miles  to  Adams,  where  it  joins  Uooeic 
A3  th.e  Hudson);  tributaries,  Reed  Brook  and  Anthony  Ci«ek. 

[louth  County;  town  of  Norwell;  on  Second  Herring  Brook 
h  River).    Abington  sheet. 

kshire  County;  rises  on  the  east  slope  of  the  Hooeac  Range, 
^  tnilee,  then  easterly  2  miles  into  Cold  River  (tributary  through 
o  the  Connecticut);  many  small  branches,  one  of  which  drains 
of  the  few  ponds  in  the  basin  of  the  Deerfield  in  Massachusetts- 

inklin  County;  a  stream  about  1}  miles  long,  flowing  southeast- 
leld  River  (tributary  to  the  Connecticut)  about  a  mile  above 
Hawley  sheet. 

□aouth  County;  town  of  Plymouth;  rises  in  Little  Pond,  flows 
Qto  Billington  Sea,  then  northeastward  into  Plymouth  Harbor,  a 
rhusetts  Bay;  length  below  Billington  Sea,  about  2  miles.    Plym- 

ooK. — ^U'orcester  County;  town  of  Leicester.  See  French  River, 
folk  County;  rises  on  the  eastern  slope  of  the  Blue  Hill  Range,  in 
incy;  flows  eastward  2  miles,  then  northward  and  northeastward 
;ain  eastward  a  mile  or  more  to  its  junction  with  Weymouth  Fore 
hannel  in  its  lower  course.  Dedham  and  Boston  Bay  sheets, 
rfolk,  Bristol,  and  Plymouth  counties;  rises  in  the  town  of 
FS  southeastward  into  a  swamp  of  about  7,000  acres,  known  as  the 
■amp,  and  from  this  natural  reservoir  passes  northeastward  thourgh 
ter,  then  southeastward  to  its  junction  with  Matfield  River  (tribu- 
aunton  River  to  Narragansett  Bay)  at  Paper  Mill  village;  length, 
i;  called  Hockomock  River,  as  it  enters  the  swamp  and  Cowesett 
etch  east  of  Eastondale;  principal  tributaries,  below  the  swamp, 
Brook  and  South  Brook.    Dedham,   Taunton,  and  Middlebcno 

i.— Middlesex  County;  rises  in  the  extreme  northwestern  part  of 
shby,  at  altitude  1,040  feet  above  sea  level;  flows  southeastward  4 
Ilard  Brook  (tributary  through  Aah  Swamp  to  Squannacook  River 
ugh  Nashua  River  to  the  Merrimack.    Fitchburg  sheet. 
:. — Norfolk  County;  rises  1  mile  north  of  Moose  Hill  in  the  western 
wn  of  Sharon;  takes  a  very  circuitous  but  in  general  northeasterly 
ischorges  into  Neponset  River  near  the  upper  end  of  the  Great 
igth,  including  major  windings,  about  4  miles.    Dedham  sheet. 
Dukes  County;  Marthas  Vineyard;  northwest  of  Edgartown;  con- 
Sengekontacket  Pond.    Marthas  Vineyard  sheet. 
A.ND  Cbbek.— Essex  County;  a  tidal  creek  1}  miles  east  of  Ipswich, 
Creek  and  emptying  into  Ipswich  River,  opposite  Little  Neck. 

—Barnstable  County;  one  of  a  group  of  ponds  north  of  the  village  of 
!.   BaiDstable  sheet. 

.—Plymouth  County;  town  of  Plymouth;  one-fourth  mile  northeast 
Jth  Pond.    Plymouth  sheet. 

1.— Plymouth  County;  town  of  Plymouth;  2  miles  west  of  the  city  of 
Plymouth  sheet. 

OND.— Plymouth  County;  town  of  Hingham;  a  small  pond  on  Weir 
ington  sheet, 
-wsp  415-16 27 
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Tbiplb  Bbook. — ^Hampehire  County;  town  of  Southampton;  a  stream  about  2 
long,  flowing  northwestward  into  Manhan  River  (tributary  to  the  Connec 
in  the  southern  part  of  the  town  of  Southampton.    Springfield  sheet. 

Tbout  Brook. — Berkshire  and  Hampshire  counties;  head  of  Middle  Branch  of 
field  River  (tributary  through  Weetfield  River  to  the  Connecticut).  Becki 
Chesterfield  sheet. 

Trout  Brook. — ^Middlesex  County;  a  stream  about  2  miles  long  rising  2  miles  ac 
Townsend  Harbor  and  flowing  north  and  northeast  into  Squannacook 
(tributary  through  Nashua  River  to  the  Merrimack).    Groton  sheet. 

Trout  Brook. — Middlesex  County;  rises  one-half  mile  southeast  of  Bums  Hil 
3  miles  northeast  of  Centralville,  at  altitude  140  feet  above  sea  level;  flows 
ally  southward  2^  miles  into  Merrimack  River;  principal  tributary,  Rich) 
Brook.    Lowell  sheet. 

Trout  Brook. — Norfolk  County;  rises  about  1  mile  west  of  Snow  Hill  at  al 
180  feet  above  sea  level;  flows  northward  3  miles  into  Charles  River;  swan 
lower  half  of  course.    Franklin  and  Framingham  sheets. 

Trout  Brook. — Worcester  County;  rises  on  the  east  slope  of  Barrett  Hill,  at  al 
860  feet  above  sea  level;  flows  southeastward  about  2^  miles  into  Quins 
River  (tributary  to  Wachusett  Reservoir);  principal  tributary,  Governor  ] 
Worcester  sheet. 

Trout  Brook. — ^Worcester  County;  town  of  Templeton;  rises  on  the  south  sli 
Church  Hill;  flows  southeastward  2  miles,  then  northward  4  miles  into 
River  (tributary  through  Millers  River  to  the  Connecticut) ;  principal  tiib 
Crow  Hill  Brook.    Near  Brooks  village  it  passes  through  several  ponds, 
chendon  sheet. 

Trull  Brook. — ^Middlesex  County;  about  2  miles  southeast  of  Lowell;  at  al 
160  feet  above  sea  level;  flows  northward  2^  miles  into  Merrimack  River.  1 
sheet. 

TuBBS  Meadow  Brook. — Set  Jones  River. 

Tufts  Branch. — ^Worcester  County;  town  of  Dudley;  rises  about  IJ  miles  sout 
of  the  villi^e  of  Tufts;  flows  irr^:ularly  southward  about  4  miles  to  its  jui 
with  Quinebaug  River  (tributary  through  Shetucket  River  to  Thames  Riv( 
thus  to  Long  Island  Sound)  near  the  village  of  New  Boston,  Windham  (k 
Conn.    Webster  sheet. 

Turre  Brook. — Worcester  County;  town  of  Warren;  the  head  of  Blodgett  Mill 
(tributary  through  Quaboag  River  to  Chicopee  River  and  thus  to  the  Conned 
Brookfield  sheet. 

TuLLT  Brook. — Franklin  County;  the  head  of  the  West  Branch  of  Tully  River 
Tully  River,  West  Branch.    Wtuwick  sheet. 

TuLLT  River,  East  Branch. — Set  Tully  River. 

TuLLT  River,  West  Branch. — Franklin  County;  rises  just  south  of  the  New  I 
shire-Massachusetts  boundary  line;  flows  southeastward  9  miles  to  its  jui 
with  Tully  River  (tributary  through  Millers  River  to  the  Connecticut  at  Rni 
north  of  Athol).  Called  Tully  Brook  above  the  pond  northwest  of  Tullj 
Warwick  and  Winchendon  sheets. 

TuLLT  River. — ^Worcester  and  Franklin  counties,  Mass.,  Cheshire  Coimty,  H 
formed  north  of  Athol  by  the  union  of  its  East  and  West  branches.  The 
Branch,  which  drains  the  larger  area  and  is  therefore  considered  the  contint 
of  the  main  stream,  is  formed  in  the  northwestern  part  of  the  town  of  Royalst 
the  union  of  Fall  and  Hunting  (or  Tilly)  brooks.  Tilly  Brook,  which  thus 
the  head  of  Tully  River,  rises  west  of  Little  Monadnock  Mountain,  in  the  to 
Richmond.  N.  H.,  and  flows  west  of  south  to  its  junction  with  Fall  Brook.  } 
this  point  the  East  Branch  of  Tully  River  flows  southeastward  to  Long  ] 
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1  and  south  westward  to  Pinedale,  where  it  receives  the  West 
.be  mouth  of  the  Weet  Branch  ita  course  is  southward  to  Milleia 
to  the  Connecticut)  at  Athol;  length  to  head  of  Tilly  Brook, 
•rincipal  tributaries,  Boyce  and  Lawrence  brooks,  and  the  West 
aock,  Keene,  Winchendon,  and  Warwick  sheets. 
-Datable  County;  town  of  Sandwich;  a  tidal  channel  in  the  marsh 
Beach.     Plymouth  sheet. 

K. — Worceeter  County;  rises  2  miles  northwest  of  Turkey  Hill, 
'ard  through  Turkey  Hill  Pond,  thence  southwesterly  to  the 
,  -where  it  unites  with  Sevenmile  River  (tributary  through  East 
T  to  Quaboag  Pond  and  thus  through  Quaboag  River  through 
'  and  the  Connecticut);  length,  8  miles;  principal  tributary, 
Worcester  sheet. 

. — Worcester  County;  at  west  base  of  Turkey  Hill;  outlet,  Ttirkey 
Sevenmile  River  (tributary  through  East  Brookfield  River  to 
and  thus  through  Chicopee  River  to  the  Connecticut).    Worcester 


f  i 


Vorcester  Ck>unty;  2  miles  southwest  of  Shirley  village;  outlet 
Brook  to  stream  flowing  from  Shirley  Reservoir  to  Nashua  River 
lie  Merrimack).    Groton  sheet. 

arnstable  Coimty;  town  of  Yarmouth;  a  small  marshy  pond  dis- 
Bass  River  (tributary  to  Nantucket  Sound);  northeast  of  South 
farmouth  sheet. 

lampehire  County;  town  of  Prescott;  a  small  pond  which  lies  less 
th  mile  east  of  the  Middle  Branch  of  Swift  River,  but  discharges 
which  is  tributary  through  Ware  River  to  Chicopee  River  and  thus 
:ticut)  by  a  stream  that  flows  southwestward  more  than  3  miles  and 
h  Warner  and  Curtis  ponds.  Belchertown  sheet. 
—Plymouth  County;  rises  in  the  southern  part  of  the  town  of  Dux- 
outhward  into  Hall  Brook  (tributary  through  Jones  River  to  Kingston 
h  of  Massachusetts  Bay);  length,  about  a  mile.  Duxbury  sheet. 
-Hampshire  Coimty;  rises  in  the  southeastern  part  of  the  town  ot 
kshire  County;  flows  southeastward  5  miles  into  Middle  Branch  of 
.ver  (tributary  through  Westfield  River  to  the  Connecticut).  Becket 
field  sheets. 

loOK.— Hampden  County;  rises  in  the  town  of  Monson,  on  the  north 
)n  Mountain;  flows  northerly  3  miles,  then  northwesterly  3  miles  into 
iver  (tributary  to  the  Connecticut)  near  Butlerville.  Palmer  sheet. 
Middlesex  County;  2}  miles  northwest  of  Lowell;  about  three-fourths 
ind  one-half  mile  in  maximimi  width;  outlet,  a  steam  about  1  mile 
ig  northwestward  into  Lawrence  Brook  (tributary  to  the  Merrimack). 
et. 

-Norfolk  County;  about  1}  miles  southeast  of  Franklin;  inlet,  a  stream 
g  Sowing  northward  and  then  south  of  east  into  Whiting  Pond  (tributary 
Elver).    Franklin  sheet. 

VTON  Pond.— Worcester  County;  2i  miles  northwest  of  Shirley  Reser- 
ude,  about  510  feet  above  sea  level;  two  outlets,  one  a  stream  flowing 
ibout  1  mile  intoCatacoonamug  Brook  (tributary  through  Shirley  Beser- 
ahua  River,  and  thus  to  the  Merrimack),  the  other  a  stream  about  4  miles 
ng  from  the  south  end,  encircling  the  base  of  Nichols  Hill,  and  passing 
(aasapoag  Pond  to  its  junction  with  Catacoonamug  Brook;  about  one-half 
;;  maximum  vidth,  one-half  mile.    Groton  sheet. 
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Unkamet  Brook. — Berkshire  County;  rises  on  Oak  Hill  in  the  town  of  Pitt< 
flows  southerly  and  southeasterly  into  Housatonic  River;  2)  miles  long.  B 
sheet. 

Unkett  Brook. — ^Middlesex  County;  rises  1  mile  west  of  East  Groton  Station; 
west  of  north  4}  miles  into  Nashua  River  (tributary  to  the  Merrimack);  swi 
throughout  most  of  its  course.    Groton  sheet. 

Unquomonk  Brook. — Hampshire  County;  town  of  Williamsburg;  rises  on  the 
slope  of  Petticoat  Hill;  flows  southeastward  2  miles,  northeastward  1  mile 
eastward  one-half  mile  into  Mill  River  (tributary  to  the  Connecticut)  ab 
mile  southeast  of  the  city  of  Williamsburg.  Used  by  Williamsburg  as  a  sou 
municipal  supply.    Chesterfield  and  Northampton  sheets. 

Upper  Gate  Pond. — Barnstable  County;  li  miles  north  of  Hyannis,  immedi 
west  of  Halfway  Pond ;  very  small.    Barnstable  sheet. 

Upper  Goose  Pond.    See  Goose  Pond,  Upper. 

Upper  Pond. — Hampshire  County;  near  the  east  end  of  the  Holyoke  Range;  o 
Bachelor  Brook,  which  flows  through  Middle  and  Lower  ponds,  and  Forge  1 
and  into  Connecticut  River.    Belchertown  sheet. 

Upper  Reservoir. — ^Worcester  County;  town  of  Paxton;  on  west  slope  of  ; 
Asnebumskit  Hill;  natural  outlet,  Kettle  Brook  to  Blackstone  River,  and 
through  Seekonk  and  Providence  rivers  to  Narragansett  Bay;  used  as  a  p 
the  water  supply  Hystem  of  Worcester.    Worcester  sheet. 

Valley  Brook. — Hampden  County;  rises  in  the  northern  part  of  the  town  of  i 
ville;  flows  somewhat  west  of  south  6  miles  and  unites  with  the  East  Brao 
Farmington  River  (tributary  through  Farmington  River  to  the  Connectici 
the  northern  part  of  the  town  of  Hartland  in  Hartford  County,  Conn.;  li 
above  Massachusetts  State  line,  5  miles.    Granville  sheet. 

Varnum  Brook. — Middlesex  County;  a  stream  about  1}  miles  long  flowing  s 
eastward  into  Nashua  River  (tributary  to  the  Merrimack)  at  East  Pepp 
Groton  sheet. 

Venturers  Pond. — Hampshire  County;  a  small  pond  3  miles  east  of  Spring 
about  halfway  between  the  North  and  South  branches  of  Mill  River  (trib 
to  the  Connecticut).    Springfield  sheet. 

Vine  Brook. — Middlesex  Coimty;  rises  in  a  small  pond  southwest  of  Loring  B 
mile  southwest  of  Lexington,  at  altitude  about  240  feet  above  sea  level; 
northeast  2  miles  through  the  town  of  Lexington,  northward  2  miles  pt 
•  through  several  ponds,  then  northwestward  2  miles  into  Shawsheen  River  (t 
tary  to  the  Merrimack)  1}  miles  northeast  of  Bedford;  marshy  through  mu 
its  course.  ■  Boston,  Lowell,  and  Lawrence  sheets. 

Waban  Pond. — Norfolk  County;  1}  miles  east  of  Natick;  inlet,  a  stream  from  M 
Pond;  outlet,  a  stream  one-half  mile  long  flowing  southward  from  the  east 
of  the  lake  into  Charles  River.    Framingham  sheet. 

Wachcsett  Brook,  East. — Worcester  County;  rises  on  the  south  slope  of  Wach 
Mountain,  at  altitude  about  1,320  feet  above  sea  level;  flows  southeastward 
junction  with  Stillwater  River  (tributary  to  Wachusett  Reservoir),  near 
Sterling;  length,  about  5  miles;  principal  tributary,  Babcock  Brook.  Wore 
sheet. 

Wachusett  Brook,  South. — Rises  in  Worcester  County  in  the  town  of  Princeto 
the  southwest  slope  of  Wachusett  Mountain,  at  altitude  about  1,100  feet  a 
sea  level;  flows  southwestward  2  miles,  then  southeastward  4  miles  into  Q 
poxetPond;  outlet,  QuinapoxetRiver(tributary  to  Wachusett  Reservoir), 
cester  sheet. 

Wachusett  Pond. — Worcester  County;  town  of  Princeton;  north  slope  of  Wach 
Mountain;  several  small  inflowing  streams;  outlet  to  Grass  Pond,  which  disch 
through  Whitman  River  into  North  Branch  of  Nashua  River  (tributary  thi 
Nashua  River  to  the  Merrimack);  altitude,  870  feet  above  sea  level;  length, : 
three-fourths  mile;  maximum  width,  three-eighths  mile.    Fitchburg  sheet. 
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>IR. — ^Worcester  County;  on  South  liranch  of  Nashua  Kiver  be- 

d  Oakdale;  waterehed  tributary  to  reservoir,  108.84  sriuare  miles, 

rface  in  re8er\'oir  at  high  wat«r,  6.48  square  miles;  capacity; 

lions  at  high  water;  elevation,  395  feet;  water  stored  since  1903; 

i  water  supply  system  of  Boston  and  vicinity.    Maps  of  metro- 

itrict.     See  alto  page  283  of  this  report. 

orfolk    and   Bristol  counties;    head  of  Threemile  River.     See 

r. 

e  Mashpee  Pond. 

ddleeex  Coimty;  about  1  mile  south  of  Concord  and  just  east  of 

1^  miles  east  of  Sudbury  River  (tributary  through  Concord  River 
:k);  altitude,  about  160  feet  above  sea  level;  about  one-half  mile' 
arth  mile  wide.    Framingham  sheet. 

isex  County;  a  reservoir  constructed  for  the  water  supply  of  Lynn; 
oile  east  of  North  Saugus  on  the  south  slope  of  Mount  Paran;  inlet, 
outlet.  Penny  Brook  to  Hawkes  Brook,  and  thus  to  Saugus  River, 
38  into  Boston  Bay;  length,  1  mile;  maximum  width,  one-half  mile; 
den  Pond  is  called  Glen  Ivewis  Pond  and  lies  on  the  south  slope  of 
Q  and  Mount  Spicket;  length  of  Glen  Lewis  Pond,  about  one-half 

Map  in  report  of  Massachusetts  State  Board  of  Health. 
[ampden  County;  town  of  Wales;  rises  about  a  mile  southeast  of 
lows  northwestward  through  the  pond  to  the  village  of  Wales, 
stward  and  northward  about  5  miles  to  its  junction  with  Mill  Brook 
ugh  Quinebaug  River  to  Shetucket  River  and  thus  through  Thames 

Island  Sound).    Brookfield  sheet. 

impden  County;  town  of  Wales;  south  of  the  village  ofr  Walee;  outlet, 
to  Mill  Brook  (tributary  through  Quinebaug  River  to  Shetucket 
IS  through  Thames  River  to  Long  Island  Sound).  Brookfield  sheet, 
—Berkshire  and  Hampden  counties;  rises  in  the  town  of  Becket  IJ 
B^ket  Center;  flows  southeastward  3  miles,  then  in  general  north- 
dies  to  Chester,  where  it  enters  West  Branch  of  Westfield  River 
rough  Westfield  River  to  the  Connecticut).  Becket,  Sandisfield, 
eld  sheets. 
— Hillsboro  County,  N.  H.,  Middlesex  County,  Mass.;  rises  in  the 

part  of  the  town  of  Mason  in  Hillsboro  County,  N.  H.,  at  altitude 
t  above  sea  level;  flows  southeastward  about  5  miles  into  Ash  Swamp 
ined  through  Squannacook  River  to  Nashua  River  and  thus  to  the 

Fitchburg  sheet. 

-Worcester  County ;  three-fourths  mile  southeast  of  Walker  Mountain ; 
»  Brook  to  Quinebaug  River  (tributary  through  Shetucket  River  to 
er  and  thus  to  Long  Island  Sound).    Brookfield  sheet, 
i.— Barnstable  County;  town  of  Harwich;  2  miles  north  of  South 
Yarmouth  sheet. 

'lymouth  County;  town  of  Plymouth;  three-fourths  mile  northeast  of 
dPond.    Plymouth  sheet. 

—Worcester  County,  Mass.,  and  Providence  County,  R.  I.;  outlet, 
er  to  Blackstone  River  (tributary  to  Seekonk  Rivor  and  thus  through 

River  to  Narragansett  Bay);  about  2  miles  long  and  one-fourth  mile 
t»ter  sheet. 

ER.— Plymouth  County;  rises  in  East  Head  Pond;  flows  west  of  south 
tonet  Pond  and  the  pond  south  of  the  village  of  Tihonet  into  Wareham 
■utary  to  Buzzards  Bay)  at  Wareham  Center.  East  Head  Pond  is  on 
iry  between  the  towns  of  Carver  and  Plymouth  and  the  river  forms  part 
indarj'  north  of  the  Wareham  line .    Plymouth  sheet. 
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Wanpknum  Brook. — Berkshire  County;  risee  on  the  west  slope  of  South  Mouni 
south  of  Pittafield;  flows  northwestward  1  mile,  southeasterly  1}  miles  to  Melv 
Lake,  then  northeastward  one-half  mile  to  Housatonic  River.  Pittsfield  i 
Becket  sheets. 

Ward  Pond. — Berkshire  County;  IJ  miles  northeast  of  North  Otis;  on  the  h 
of  Farmington  River  (tributary  to  the  Connecticut).    Sandiafield  sheet. 

Ward  Pond. — ^Worcester  County;  1  mile  southeast  of  Watatic  Mountain,  on  Souhe 
River  (tributary  to  Merrimack  River);  altitude  about  1,090  feet  above  sea  le 
area,  56  acres.    Fitchburg  sheet. 

Wards  Stream. — Hampshire  County;  town  of  Worthington;  head  of  Little  Ri 
(tributary  to  the  Connecticut).    Chesterfield  sheet. 

Wareham  River. — Plymouth  County;  a  tidal  channel  extending  from  Buzzards  ] 
northward  into  the  town  of  Wareham;  principal  tributaries,  Wankinco  River  : 
Agawam  River.    Plymouth  and  Falmouth  sheets. 

Ware  River. — Head  of  Chicopee  River.    Set  Chicopee  River. 

Warner  Pond. — Hampshire  Coimty;  town  of  Prescott;  inlet  from  Turtle  Pond;  ou 
through  Curtis  Pond  to  the  Middle  Branch  or  head  of  Swift  River  (tribut 
through  Ware  River  to  the  Chicopee  and  thus  to  the  Connecticut).  BelcherU 
sheet. 

Warren  Brook. — Worcester  County;  risee  3  miles  north  of  Upton;  flows  west  of  so 
4  miles  into  West  River  (tributary  to  Blackstone  River  and  thus  through  Seek 
and  Providence  rivers  to  Narragansett  Bay)  at  West  Upton.    Blackstone  shee 

Warren  Reservoir. — Bristol  County;  town  of  Swansea;  2  miles  west  of  Swai 
Factory;  outlet,  Kickamuit  River  to  Mount  Hope  Bay  and  thus  to  Narragan 
Bay.    Taunton  sheet. 

Warren  River. — Bristol  County,  Mass.,  and  Bristol  County,  R.  I.;  rises  soutl 
North  Rehoboth;  flows  very  irregularly  south  westward  into  Narragansett  ] 
east  of  Rumstick  Neck;  called  Palmer  River  above  Harris;  length  to  hea< 
Palmer  River,  about  18  miles;  tidal  in  its  lower  course;  principal  tributai 
Bad  Luck,  Bliss,  Carpenters,  and  Clear  Run  brooks,  and  Rocky  Run.  Tauni 
Providence,  and  Narragansett  Bay  sheets. 

Wash  Brook. — ^Middlesex  County;  formed  by  the  junction  of  Hop  and  Land! 
brooks  on  the  south  slope  of  Green  Hill,  2  miles  north  of  Saxonville,  at  altit 
about  120  feet  above  sea  level;  flows  generally  eastward  2  miles  through  a  swar 
area  into  Sudbury  River  (tributary  through  Concord  River  to  the  Merrimai 
Framingham  sheet. 

Washing  Pond. — Nantucket  County;  Nantucket  Island;  north  of  Maxey  Pond 
one-fourth  mile  south  of  Nantucket  Sound;  small.    Nantucket  sheet. 

Washington  Moontain  Brook. — Berkshire  County;  rises  a  mile  northwest  of  Be< 
Mountain;  flows  northwestward  3  miles,  then  southwestward  2i  miles  to  its  ji 
tion  with  Housatonic  River  about  li  miles  north  of  Lee.    Becket  sheet. 

Watatic  Pond. — Worcester  County;  1  mile  southeast  of  Watatic  Mountain  and  < 
fourth  mile  northeast  of  Ward  Pond  with  which  it  is  connect«d  by  Souhe 
River;  area,  28  acres;  outlet,  Souhegan  River  to  Merrimack  River.  Fitchl 
sheet. 

Watcha  Pond. — Dukes  County;  Marthas  Vineyard;  one  of  a  series  of  ponds  on 
south  shore  of  the  island,  separated  from  the  ocean  by  a  continuous  barrier  bei 
about  halfway  between  Tisbury  Great  Pond  and  Edgartown  Great  Pond.  Mar 
Vineyard  sheet. 

Waters  River. — Essex  County;  a  tidal  estuary  IJ  miles  northwest  of  Salem;  lei 
li  miles  to  Dan  vers  River  (which  joins  the  Atlantic  at  Beverly  Harbor).  Sa 
sheet. 
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stol  County;  town  of  Taunton;  outlet,  a  short  stream  flowing 
ddins  Pond  on  Mill  River  (tributary  throu^  Taunton  River  to 
) .     Taunton  sheet. 

ilesex  County;  a  small  pond  a  mile  south  of  East  Pepperell; 
treom.  a  mile  long  flowing  north  to  Reedy  Meadow  Brook  (tribu- 
liua  River  to  the  Merrimack)  at  East  Pepperell.  Groton  sheet. 
impehire  County;  town  of  Worthington;  rises  1}  miles  northwest 
Tenter;  flows  southeasterly  4  miles  to  Ringville,  where  it  joins 

0  form  Little  River  (tributary  through  Westfield  River  to  the 
I^lieeterfield  sheet. 

3RTH  AND  South. — Bristol  County;  town  of  Fall  River;  the  North 
10  small  streams,  none  of  which  are  named  on  the  topographic 

inage  basin  tributary  to  the  South  Pond  contains  three  ponds  on 
est  in  addition  to  Stafford,  Sawdy  (Sandy  on  the  map),  and  Devol 

f  North  Pond  at  "full  pond,"  2.821  square  miles;  average  depth, 

litest  depth,  26  feet.    Area  of  South  Pond,  2.423  square  miles. 

1  Pond  is  used  for  municipal  supply  of  Fall  River,  but  by  far  the 
he  water  drawn  from  the  ponds  is  used  by  the  mills  below  the  Troy 
r  development  and  mechanical  purposes.  Fall  River  sheet.  A 
iption  of  the  basin  of  Watuppa  ponds  and  of  the  use  of  the  water  at 
contained  in  the  report  of  the  reservoir  commisaion  to  the  city 
I  River,  dated  July  10,  1902. 

OS,  East  and  West. — Worcester  County;  about  3  miles  west  of 
lorth  of  Wachusett  Reservoir.  The  ponds  are  connected  by  a  stream 
long.  West  Waushaccum  Pond  receives  a  stream  about  3  miles  long; 
am  about  2  miles  long,  which  is  called  Waushacum  Brook  and  which 
e  upper  end  of  Wachusett  Reservoir  near  the  mouth  of  Stillwater 
cester  smd  Marlboro  sheets  and  maps  of  Metropolitan  Water  District. 
Middlesex  County;  rises  about  one-half  mile  southeast  of  Billerica, 
bout  180  feet  above  sea  level;  flows  southeastward  1  mile,  then  gen- 
ard  1  mile  into  Shawaheen  River  (tributary  to  Merrimack  River); 
r  mouth.    Lowell  and  Lawrence  sheets. 

-Middlesex  County;  just  west  of  Winchester;  connected  by  a  very 
a  with  another  small  pond  on  Aberjona  River,  and  thus  finds  outlet 
'Stic  lakes  to  Mystic  River,  which  discharges  into  Boston  Bay.    Boston 

-Barnstable  County;  town  of  Sandwich;  west  of  Snake  Pond  and  1  mile 
"est  Dale.    Falmouth  sheet. 

-Plymouth  County;  rises  in  Accord  Pond  near  the  village  of  Queen 
>er8;  takes  an  irr^^lar  but  in  general  northerly  course  and  discharges 
dam  Bay;  length  from  White  Head  to  Accord  Pond,  about  10  miles; 
tributary,  stream  from  Cushing  Pond .  Abington  and  Boston  Bay  sheets. 
loOK.— Worcester  County;  rises  on  the  west  slope  of  Rocky  HUl,  at  alti- 
it  750  feet  above  sea  level;  flows  southeastward  about  3i  miles,  then 
vard  2^  miles  into  North  Branch  of  Nashua  River  (tributary  through 
liver  to  the  Merrimack).  Worcester  and  Marlboro  sheets. 
K.— Barnstable  County;  a  tidal  channel  in  the  marsh  northwest  of 
le  Harbor.    Barnstable  sheet. 

RivitR.— Plymouth  County;  rises  in  the  town  of  Carver;  flows  north- 
i  to  its  junction  with  Taunton  River  (tributary  to  Narragansett  Bay); 
a  head  of  Stony  Brook,  here  considered  the  head  of  the  river,  9  miles; 
I  tributariee,  Green,  Annasnappet,  Colchester,  Raven,  and  Bartlett 
Middleboro  ihett. 
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Wbnham  Lake. — Essex  Oounty;  south  of  Wenham  and  about  one-half  mile  eout 
Wenham  Swamp;  inlet,  a  small  stream  from  the  west;  outlet,  a  small  streai 
Miles  River  (tributary  to  Ipswich  River);  length,  IJ  miles;  maximum  width,  < 
half  mile.    Salem  sheet. 

Wenham  Pond.— Plymouth  County;  town  of  Carver;  north  of  the  village  of  Wenh 
outlet.  Herring  Brook  to  South  Meadow  Brook  (head  of  Weweantic  River,  wl 
is  tributary  to  Buzzards  Bay).    Middleboro  sheet. 

Wenuchus  Lake. — Essex  County;  on  the  north  side  of  the  city  of  Lynn;  inle 
stream  from  Wyoma  Lake;  outlet,  a  tributary  of  Saugue  River  forming  part  of 
drainage  system  of  the  city  of  Lynn;  length,  about  one-half  mile;  maxin 
width,  about  one-fourth  mile.    Boston  Harbor  sheet. 

West  Branch.— Hampshire  County;  rises  in  the  western  part  of  the  town  of  C 
mington;  flows  southeastward  to  West  Chesterfield,  where  it  joins  Westfield  R 
(tributary  to  the  Connecticut);  length,  7  miles;  called  Bronson  Brook  above 
mouth  of  Steven  Brook.    Chesterfield  sheet. 

West  Brook.— Franklin  County;  rises  (as  Avery  Brook)  in  the  town  of  Conway;  t 
southeastward  8  miles  into  Mill  River  (tributary  to  the  Connecticut)  at  Westbj 
village.    Northampton  sheet. 

West  Brook. — Franklin  and  Worcester  counties;  rises  on  the  north  slope  of  B< 
Hill,  in  the  town  of  Orange;  flows  southeasterly  to  its  junction  with  Millers  R 
(tributary  to  the  Connecticut),  li  miles  southwest  of  Athol,  in  Worcester  Cou 
length,  7  miles;  principal  tributary,  Chene  Brook.    Warwick  sheet. 

West  Brook. — Hampden  County;  rises  on  the  west  slope  of  Mount  Vision  in 
Wilbraham  mountains;  flows  southward  2  miles  into  Scantic  Brook  (tribu 
through  Scantic  River  to  the  Connecticut)  at  Hampden.    Palmer  sheet. 

West  Brook. — Hampden  County;  town  of  Brimfield;  a  stream  about  2J  miles 
flowing  southward  into  Mill  Brook  (tributary  to  Quinebaug  River,  and 
through  Shetucket  and  Thames  rivers  to  Ix)ng  Island  Sound)  near  the  villaj 
Brimfield.    Brookfield  sheet. 

Westfield  Brook.— Berkshire  County;  rises  one-half  mile  eaat  of  Windsor  vill 
flows  southward  li  miles,  then  very  irregularly  eastward  to  Cummington  in  Ha 
shire  County,  where  it  joins  Westfield  River  (tributary  to  the  Connectic 
Becket  and  Chesterfield  sheets. 

Westfield  Little  RiVBR.—Hampden  County;  formed  in  the  town  of  Russell  by 
union  of  Pebble  and  Borden  brooks.  Pebble  Brook,  the  continuation  of  the  e 
stream,  rises  in  Blandford  and  flows  southeasterly;  below  the  mouth  of  Boi 
Biook  Westfield  Little  River  continues  its  southeasterly  course  to  a  point  a ; 
southeast  of  Cobble  Mountain,  where  it  turns  and  flows  northeastward  2  mile 
turns  again  abruptly  and  flows  southeasterly  to  Westfield,  where  it  unites  •■ 
Westfield  River  (tributary  to  the  Connecticut).  Gaging  station  3  miles  b< 
confluence  of  Pebble  and  Borden  brooks,  at  diversion  dam  of  the  Spring 
Waterworks.  Used  aa  a  source  of  water  supply  for  the  city  of  Springfield, 
pages  167-176  of  this  report.    Sandisfield,  Granville,  and  Springfield  sheets. 

Westfield  River.- Berkshire,  Franklin,  Hampshire,  and  Hampden  counties; 
near  Savoy  Center,  in  the  town  of  Savoy,  about  2,300  feet  above  sea  level;  i 
southeasterly  to  the  village  of  Swift  River,  thence  southerly  to  Huntington,  ■ 
again  southeasterly  to  its  confluence  with  the  Connecticut  at  Springfield;  le: 
from  source  to  mouth,  55  miles;  drains^e  area,  515  square  miles;  principal  ti 
taries.  Swift  River,  Middle  and  West  branches  of  the  Westfield,  and  West 
Little  River.  The  basin  is  hilly  and  toward  the  headwaters  mountaii 
storage  reservoirs  neither  numerous  nor  large;  fluctuations  in  discharge  rs 
Gaging  stations  at  Knightville  and  Westfield  on  the  main  stream;  at  Goss  Hei 
on  the  Middle  Branch;  and  at  Chester  on  the  West  Branch.  Maps  of  bi 
Greylock,  Hawley,  Becket,  Chesterfield,  Granville,  and  Springfield  sheets, 
pages  150-lSi  of  this  report. 
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[DOLE  Branch. — Berkshire  and  Hampshire  counties;  rises  (as 
e  northern  part  of  the  town  of  Peru;  flows  southeasterly  through 
lefield,  Worthington,  and  Chester  to  its  junction  with  Weetfleld 
x>  the  Connecticut);  length,  about  19  miles;  drainage  area,  53 
;he  head  of  the  stream  .the  altitude  is  about  2,200  feet  above 
it  joins  the  main  stream  the  elevation  is  410  feet;  principal 
r  Brook,  Tuttle  Brook,  Den  Stream,  and  Kinney  and  Day 
uid  Chesterfield  sheets. 

'est  Bkanch. — Berkshire  and  Hampshire  counties;  rises  in  the 
;ton,  1,900  feet  above  sea  level;  flows  southeasterly  22  miles 
nd  Chester  to  Huntington,  where  it  joins  Westfield  River  (tribu- 
lecticut);  drainage  area,  96  square  miles;  altitude  of  junction, 
)rincip^  tributaries.  Factory,  Walker,  Sanderson,  and  Roaring 
dn  contains  a  number  of  ^mall  ponds  and  reservoirs.  Becket, 
iterfield,  and  Granville  sheets. 

K. — Franklin  County ;  town  of  Leyden;  rises  in  Windham  County, 
iiwestem  part  of  Guilford;  flows  southwestward  2 J  miles  into 
butarj'  through  Deerfield  River  to  the  Connecticut).    Greenfield 


\ 


>oK. — Plymouth  County;  rises  in  the  town  of  Brockton  near 
ts;  flows  in  general  somewhat  east  of  south  to  its  junction  with 
ibutary  through  Matfield  River  to  Taunton  River  and  thus  to 
lv)  in  West  Bridgewater.  The  headwater  stream  is  called  Black 
ingth  to  head  of  Black  Betty  Brook,  5  miles.  Dedham  sheet, 
louth  County;  town  of  Plymouth;  the  largest  of  a  group  of  small 
thwest  of  Billington  Sea.  Plymouth  sheet, 
lester  County;  2  miles  north  of  Hudson;  altitude  340  feet  above 
it,  a  small  stream  flowing  northward  into  a  much  larger  stream 
Bsabet  Brook  and  thus  through  Asaabet  and  Concord  rivers  to  the 
tlarlboro  sheet. 

-A  tidal  channel  connecting  Westport  Harbor  with  the  ocean 
is  Bay.  The  East  Branch  of  Westport  River,  the  principal  stream 
ough  this  channel,  heads  in  the  town  of  Freetown  and  flows  south- 
e  ponds  above  Westport  Mills;  in  this  part  of  its  course  it  is  called 
I  River;  below  Westport  Mills  the  general  course  of  the  river  is 
/estport  Point,  then  westward  to  Westport  Harbor,  where  it  receives 
oh;  length,  20  miles.    Fall  River  sheet. 

East  Branch.    See  Westport  River. 

West  Bkancr. — Newport  County,  R.  I.,  and  Bristol  County, 
sir  Bliss  Comer  in  the  town  of  Tiverton,  R.  I.;  flows  southeastward 
arbor,  where  it  joins  the  East  Branch  of  Westport  River  and  passes 
tidal  to  Adamsville,  R.  I.;  length  above  tidewater,  about  5  miles. 
eet. 

orcester  County;  rises  2  miles  northeast  of  Grafton;  flows  south- 
r  Lake,  southeastward  to  the  north  base  of  West  Hill,  thence  south- 
)  Blackstone  River  (tributary  through  Seekonk  River  to  Providence 
lus  to  Narragansett  Bay);  length,  12  miles;  principal  tributaries, 
/a,  Rock  Meadow,  and  Meadow  brook;  called  Miscoe  Brook  above 

Blackstone  sheet. 
T  Brook.— Worcester  County;  rises  on  the  northwest  slope  of  Little 
ountain ;  flows  northwestward  2  miles  to  the  reservoir  in  Westminster; 
westward  1  mile  into  Ware  River  (tributary  through  Chicopee  River 
vticut).   Worcester  sheet. 
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Wewbantic  Rivbb. — ^Plymouth  County;  rises  in  the  extreme  northern  pa 
Carver;  flows  very  irregularly  southward  into  Buzzards  Bay;  called  £ 
Meadow  Brook  above  junction  with  Beaver  Dam  Brook;  length  to  head  of  E 
Meadow  Brook,  about  20  miles;  principal  tributaries  below  South  Meadow  B: 
Beaver  Dam,  Rocky,  Meadow,  Double  and  Sampson  brooks,  and  Sippican  B 
tidal  in  its  lower  course.  Plymouth,  Middleboio,  New  Bedford,  and  Falni 
sheets. 

Wbweedbb  ponds. — ^Nantucket  County;  Nantucket  Island;  two  small  ponds  a 
east  of  the  southern  end  of  Miacomet  Pond;  one  of  the  numerous  small  pon< 
the  south  shore  of  the  island,  separated  from  the  ocean  by  a  narrow  baler  bre 
Nantucket  sheet. 

Weymouth  Back  Rivbb. — Norfolk  County;  rises  in  the  swamp  northeast  of 
Abington,  and  flows  northwestward  through  Great  Pond,  thence  northward 
northeastward  (as  Mill  River)  into  Whitman  Pond,  then  in  general  north 
into  Hingham  Bay;  principal  tributary.  Old  Swamp  River,  which  disch 
into  Whitman  Pond;  length  from  Weymouth  to  head  near  West  Abington,  t 
10  miles;  tidal  to  East  Weymouth.    Abington  and  Boston  Bay  sheets. 

Weymouth  Fore  Riveb. — ^Norfolk  County;  rises  on  Great  Blue  HiU  in  a  small 
about  400  feet  above  sea  level;  flows  irregularly  eastward  and  southeast 
about  6  miles,  then  in  a  general  northeasterly  course  into  Bingham  Bay;  1 
coiuse  tidal;  length  from  Ferry  Point  to  source,  about  13  miles;  principal  t 
taiiee,  a  stream  which  drains  the  southeastern  part  of  the  town  of  Randolpb 
the  western  part  of  Holbrook,  streams  from  Great  and  Little  ponds,  Haywooc 
Ruggles  creeks,  and  Town  River.    Dedham,  Abington,  and  Boston  Bay  sb 

Whatchauq  Bbook. — Hampden  County;  rises  on  the  west  slope  of  the  Wilbn 
Mountains;  flows  southwestward  3  miles  to  the  southeastern  part  of  the  toy 
Long  Meadow,  then  southeastward  2}  miles  to  North  Somers,  Conn.,  whc 
joins  Scantic  Brook  to  form  Scantic  River  (tributary  to  the  Connecticut);  Ic 
north  of  the  Massachusetts  Une,  about  4  miles.    Palmer  sheet. 

Wheeler  Brook. — Berkshire  County;  a  stream  about  a  mile  long,  flowing  s( 
eastward  into  Huntersfield  Brook  (tributary  through  North  Branch  of  H 
River  to  Hoosic  River  and  thus  to  the  Hudson)  at  North  Adams.    Greylock  si 

Wheeler  Brook. — Berkshire  County;  town  of  Florida;  a  stream  1  mile  long  flo 
southeastward  into  Cold  River  (tributary  through  Deerfield  River  to  the  Cor 
ticut)  2}  miles  west  of  its  mouth.    Hawley  sheet. 

Wheeler  Brook. — Hampden  County ;  town  of  Blandford;  a  stream  about  a  mile 
flowing  easterly  into  Pebble  Brook  and  thus  to  Springfield  reservoir  on  West 
Little  River.    See  Westfield  Little  River.    Granville  sheet. 

Whetstone  Brook. — Franklin  County;  town  of  Wendell;  rises  1^  miles  southet 
the  village  of  Wendell;  flows  in  general  east  of  north  to  its  junction  with  M 
River  (tributary  to  the  Connecticut)  near  Wendell  Depot;  about  4  miles  1 
Warwick  sheet. 

WHrrcoMB  Brook. — Berkshire  County;  town  of  Florida;  rises  near  the  villa^ 
Florida;  flows  southeastward  2}  miles  into  Deerfield  River  (tributuy  to 
Connecticut)  at  Hoossu:  Timnel.    Greylock  and  Hawley  sheets. 

Whtte  Bbook. — ^Hampden  County;  town  of  Agawam;  a  stream  less  than  a  mile 
flowing  northward  into  Westfield  River  (tributary  to  the  Connecticut).  Sp 
field  sheet. 

Whtte  Island  Pond. — Plymouth  County;  towns  of  Plymouth  and  Wareham;  ov 
Red  Brook  to  Buttermilk  Bay  and  thus  to  Buzzards  Bay;  a  large  pond  of 
irregular  outline.    Plymouth  sheet. 

White  Lily  Pond. — Berkshire  County;  2  miles  north  of  Benton  Lake  in  the  toT 
Otis,  to  which  It  discharges  by  a  southward  flowing  stream  and  through  whi 
is  tributary  to  Otis  reservoir,  Farmington  River,  and  the  Connecticut.  Sa 
field  sheet. 
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ROOK. — ^Worcester  County;  a  stream  about  half  a  mile  long,  flowing 
from  the  east  slope  of  Mount  Hunger  into  Stodgemeadow  Pond.    Fitch- 

-Barnstable  County;  1  mile  northwest  of  North  Harwich.    Yarmouth 

-Middlesex  Coimty;  2}  miles  east  of  Maynard,  and  1}  miles  south  of 
altitude,  about  160  feet  above  sea  level;  about  1^  miles  east  of  Sud- 
r  (tributary  through  Concord  River  to  the  Merrimack);  very  small. 
m  sheet. 

-Middlesex  County;  3  miles  southwest  of  Maynard  and  2  miles  south 
River  (tributary  through  Concord  River  to  the  Merrimack) .    Framing- 

-  Worcester  County;  town  of  Athol;  li  miles  north  of  South  Athol; 
I  wood  Brook;  outlet,  a  stream  one-half  mile  long  flowing  westward  into 
)ir  on  the  Worcester-Franklin  county  line  south  of  Eaglesville.  The 
cm  this  reservoir  passes  northward  to  Millers  River  (tributary  to  the 
it).    Warwick  sheet. 

-Worcester  County;  town  of  Lancaster;  discharges  by  a  stream  about 
bs  mile  long,  flowing  westward  into  North  Branch  of  Nashua  River 
through  Nashua  River  to  the  Merrimack).  Groton  sheet. 
—Plymouth  County;  town  of  Plymouth;  one  of  a  group  of  small  ponds 
heastem  part  of  the  township  between  White  Island  Pond  and  Great 
nd.    Plymouth  sheet. 

. — Norfolk  County;  1  mile  west  of  Wrentham;  several  small  inflowing 
itlet,  a  stream  5  miles  long  flowing  in  general  northward  into  Charles 
tude,  about  200  feet  above  sea  level.  Franklin  sheet. 
R. — Berkshire  County,  Mass.;  Litchfield  County,  Conn.;  rises  in  the 
w  Marlboro;  flows  southwesterly  to  East  Canaan  village  in  the  town  of 
lan.  Conn.,  where  it  joins  Blackberry  River  (tributary  to  the  Housa- 
gth,  about  9  miles,  of  which  6  miles  is  north  of  the  Massachusetts- 
it  boundary.    Sandisfield  and  Sheffield  sheets. 

. — ^Worcester  County;  a  laige  pond  on  Mumford  River  (tributary  to 
River  and  thus  through  Seekonk  and  Providence  rivers  to  Narra- 
y)  west  of  Whitinsville.  In  addition  to  Mimiford  River  the  pond 
ugatory  Brook  and  several  smaller  streams.  Blackstone  sheet. 
). — Norfolk  County;  near  East  Weymouth;  principal  inflowing  stream, 
(considered  head  of  WejTnouth  Back  River)  and  Old  Swamp  River; 
ymouth  Back  River;  altitude,  about  60  feet  above  sea  level.    Abing- 

aooK. — Hampshire  County;  town  of  Cummington;  a  stream  2  miles 
g  southeastward  into  Bronson  Brook,  the  head  of  West  Branch  (tribu- 
;h  Westfield  River  to  the  Connecticut),  ('hesterfield  sheet. 
). — Worcester  County;  at  Winchendon;  on  Millers  River  (tributary  to 
it  River);  principal  inlet,  in  addition  to  Millers  River,  stream  from 
monac.    Winchendon  sheet. 

i  Pond. — Norfolk  County;  town  of  Weymouth;  west  of  south  end  of 
Pond;  outlet,  a  stream  one-fourth  mile  long  flowing  westward  into 
(Weymouth  Back  River).    Abington  sheet. 

iND. — ^Worcester  County;  west  of  West  Brookfield  in  the  town  of  West 
inlet,  Mill  Brook;  outlet.  Mill  Brook  to  Quaboag  River  (tributary 
licopee  River  to  the  Connecticut).  The  pond  is  nearly  2  miles  long 
If  mile  in  maximum  width,  and  the  stream  connecting  it  with  the 
about  one-eighth  mile  long.    Barre  and  Brookfield  sheets. 
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WicKETT  Brook. — Frauklin  County;  town  of  Wendell;  rises  in  Wickett  Pond; 
northwestward  into  Millers  River  (tributary  to  the  Connecticut);  length,  3  n 
Warwick  sheet. 

Wickett  Pond. — Franklin  County;  town  of  Wendell;  outlet,  Wickett  Brook  to  M: 
River  (tributary  to  the  Connecticut);  nearly  a  mile  long;  about  one-eighth 
wide.    Warwick  sheet. 

WiooiNS  Pond. — Plymouth  County;  town  of  Plymouth;  1  mile  southwest  of  < 
South  Pond.    Plymouth  sheet. 

WioHT  Pond. — Norfolk  Covmty;  northern  part  of  town  of  Dedham;  one  inlet;  oi 
a  stream  about  2  miles  long  flowing  east  and  north  into  Charles  River  in  Ded] 
very  small.    Dedham  sheet. 

WiowAM  Brook. — Worcester  County;  rises  in  a  pond  north  of  Wigwam  Hill;  : 
northwestward  into  Meadow  Brook  (tributary  through  West  River  to  Blacki 
River  and  thus  through  Seekonk  and  Providence  rivers  to  Narragansett  I 
I)  miles  long.    Blackstone  sheet. 

Wigwam  Pond. — Nantucket  County;  Nantucket  Island;  south  shore;  separated 
the  ocean  by  a  narrow  beach.    Nantucket  sheet. 

Wigwam  Pond. — Norfolk  County;  town  of  Dedham;  one  inlet  from  Little  Wig 
Pond;  outlet,  a  stream  flowing  northward  to  the  stream  connecting  Wight  1 
with  Charles  River  at  Dedham.    Dedham  sheet. 

Wild  Cat  Brook. — Plymouth  County;  rises  in  the  town  of  Norwell  near  Burnt  i 
Swamp;  flows  in  general  southward  to  its  junction  with  Third  Herring  B 
(tributary  to  North  River);  length,  3  miles.    Abington  sheet. 

Wilder  Brook. — ^Worcester  County;  rises  li  miles  southwest  of  North  Ashbum 
station;  flows  southwestward  3  miles  into  a  pond  on  Kneeland  Brook  (tribu 
through  Otter  River  to  Millers  River  and  thus  to  the  Connecticut).  Fitch 
and  Winchdon  sheets. 

WiLDBR  RrvBR. — Franklin  County;  rises  1  mile  north  of  Pocumtuck  Mountain;  I 
southerly  3i  miles  into  Deerfield  River  (tributary  to  the  Connecticut)  near 
Charlemont.    Hawley  sheet. 

WiLLARD  Brook. — Berkebire  County;  rises  in  the  western  part  of  the  town  of  J 
field;  flows  east  of  north  3}  miles  to  Hubbard  Brook  (tributary  through  Sch< 
Brook  to  Housatonic  River);  principal  tributaries,  streams  from  Spur  Lake 
Harman  Marsh  Pond.    SheflSeld  sheet. 

WiLLARD  Brook. — Middlesex  County;  rises  in  the  town  of  Ashby,  in  the  resei 
2  miles  southwest  of  Mill  Village;  flows  in  general  north  of  east  to  the  lower 
of  Ash  Swamp  which  is  drained  through  Squannacook  River  to  Nashua  R 
and  thus  to  the  Merrimack;  principal  tributary,  Trap  Fall  Brook;  length,  a1 
6  milec.    Fitchburg  sheet. 

WaLUMs  Pond. — Middlesex  County;  just  west  of  Marlboro;  altitude  about  420 
above  sea  level;  outlet,  Millham  Brook  (tributary  through  Assabet  River  to  < 
cord  River  and  thus  to  the  Merrimack);  about  one-fourth  mile  long  and  one' 
mile  in  maximum  width.    Marlboro  sheet. 

Williams  River. — Berkshire  County;  rises  in  Shaker  Mill  Pond,  in  the  northern 
of  the  town  of  West  Stockbridge;  this  pond  receives  three  large  streams — 0 
Griffin,  and  Flat  brooks.  Flat  Brook,  which  drains  the  largest  area  and  is  tli 
fore  considered  the  continuation  of  Williams  River,  rises  in  the  eastern  pa 
the  town  of  ('anaan  in  Columbia  County,  N.  Y.;  flows  west  of  south  2 J  miles,  i 
southeasterly  about  4  miles  to  Shaker  Mill  Pond,  crossing  the  New  York-Mi 
chusetts  boundary  at  State  line;  from  Shaker  Mill  Pond,  Williams  River  f 
southward  9  miles  to  Van  Dausenville  in  Great  Barrington,  where  it  enters  He 
tonic  River.  The  river  has  no  important  tributaries  below  Shaker  Mill  P 
Pittsficld  and  SheOield  sheets. 
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D.— Middlesex  County;  in  a  swamp  2  miles  south  of  Maynard;  inlet  Run 
)utlet,  Run  Brook  to  Hop  Brook  (tributary  through  Wash  Brook  to  Sud- 
ver  and  thus  through  Concord  River  to  the  Merrimack) ;  altitude,  180  feet 
a  level;  small.    Framingham  sheet. 

D  Reservoib. — ^Worcester  County;  2  miles  south  of  the  village  of  Man- 
hree  inflowing  streams,  including  one  from  Bad  Luck  Pond  (north  of  Wad- 
);  outlet,  a  stream  2  miles  long  flowing  northeastward  into  Mumford  River 
ry  to  Dlackfltone  River  and  thus  through  Seekonk  and  Providence  rivers 
gansett  Bay).    Webster  sheet. 

>0K. — Middlesex  County;  rises  about  1  mile  north  of  Wobum,  at  altitude 
above  sea  level;  flows  generally  northeastward  about  IJ  miles  into  Mystic 
rhich  discharges  into  Boston  Bay)  a  short  distance  above  Richardson 
Lawrence  sheet. 

E. — Middlesex  County;  rises  2  miles  southeast  of  North  Reading,  at  alti- 
feet  above  sea  level;  flows  somewhat  southwestward  1  mile  into  Ipswich 
Lawrence  sheet. 

iQK. — Franklin  County;  town  of  Warwick;  a  stream  about  2  miles  long, 
outheastward  into  Moss  Bnx)k  (tributary  through  Millers  River  to  the 
cut)  just  below  the  outlet  of  Lake  Moore.    Warwick  sheet. 
Eesekvoirs. — Middlesex  County;  about  half  a  mile  east  of  Winchester; 
le  water  storage  system  of  Winchester  and  vicinity.    Boston  sheet. 
ND. — Berkshire  County;  northeastern  part  of  the  town  of  Windsor,  inlet 
oked  Pond;  outlet,  a  stream  2  miles  long  flowing  westward  and  south- 
)  Westfield  River  (tributary  to  the  Connecticut).    Hawley  sheet. 
. — Worcester  County;  town  of  Phillipston;  a  stream  2  miles  long  flowing 
d  into  Bumshirt  River  (tributary  through  Ware  River  to  Chicopee  River 
to  the  Connecticut)  at  the  lower  end  of  the  swamp  east  of  East  Phillips- 
achendon  sheet. 

Brook. — Worcester  County;  town  of  New  Braintree;  a  stream  2  miles 
Lng  northward  into  Ware  River  (tributary  through  Chicopee  River  to 
acticut).    Barre  sheet. 

r  Pond. — Bristol  County;  4  miles  northwest  of  the  city  of  Taunton; 
noe  River  (head  of  Mill  River)  and  Mulberry  Meadow  Brook;  outlet, 
(F  to  Taunton  River  (tributary  to  Narragansett  Bay) ;  pond  is  nearly  a 
and  half  a  mile  wide.    Taunton  sheet. 

)ND. — Middlesex  County;  a,  very  small  pond  IJ  miles  southwest  of 
altitude,  180  feet  above  sea  level;  outlet,  a  small  stream  one-half  mile 
ng  eastward  into  Concord  River  (tributary  to  the  Merrimack).    Lowell 


L. — Middlesex  County;  rises  near  the  village  of  Belmont,  about  a  mile 

Lrlington  Heights,  at  altitude  about  200  feet  above  sea  level;  flows  gen- 

tward  about  1}  miles  into  Little  Pond  (tributary  through  Little  River 

!  Brook  and  thus  to  Mystic  River).    Boston  sheet. 

>. — ^Middlesex  County,  a  small  pond  on  the  west  edge  of  Winchester; 

I  divide  very  near  one  of  the  inlets  to  Horn  Pond  (tributary  through  a 

un  and  Wedge  Pond  to  Aberjona  River,  which  flows  through  the  Mystic 

Mystic  River).    Boston  sheet. 

ND. — Middlesex  County;  one-half  mile  south  of  Holliston;  two  small 

streams;  outlet,  a  stream  1}  miles  long  flowing  northward  into  Bogastow 

butary  to  Charles  River)  at  East  Holliston;  altitude,  about  170  feet. 

heet. 

. — Middlesex  County;  rises  in  the  swamp  about  2^  miles  southwest  of 

Harbor;  flows  northeastward  into  Squannacook  River  (tributary  through 

Iver  to  the  Merrimack).    Groton  sheet. 
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Wou  Bbook. — ^Middlesex  County,  Maas.,  Hillsboro  County,  N.  H.;  rises  in 
Swamp  on  the  northwest  slope  of  Townsend  Hill,  at  altitude  about  350  feet; 
northeastward  3  miles  into  Nissitisset  River  (tributary  through  Nashua  Ri' 
the  Merrimack)  in  the  town  of  BrookUne,  N.  H.    Groton  sheet. 

WoLP  Plain  Brook. — Bristol  County;  town  of  Rehoboth;  a  stream  about  2  milee 
flowing  southeastward  into  Bliss  Brook  (tributary  through  Palmer  River  to 
ran  River  and  thus  to  Narragansett  Bay)  at  Penyville  Reservoir.  Provi< 
sheet. 

Wood  Pond. — Hampden  County;  a  small  pond  1  mile  northeast  of  Ludlow  and 
a  mile  north  of  Chicopee  River  (tributary  to  the  Connecticut).    Palmer  sb 

Woods  Brook. — Plymouth  County;  town  of  Middleboro;  rises  about  1  mile  no 
Woods  Pond ;  flows  southward  through  the  pond  into  Fall  Bnx)k  (tributary  th 
Namasket  River  and  Taunton  River  to  Narragansett  Bay);  length,  about  3  i 
Middleboro  sheet. 

Woods  Pond. — Plymouth  County;  town  of  Middleboro;  inlet  and  outlet,  \ 
Brook  (tributary  through  Fall  to  Namasket  River  and  thus  throu{^  Ta' 
River  to  Narragansett  Bay).    Middleboro  sheet. 

Workman  Brook. — Franklin  County;  rises  2  miles  northeast  of  East  Shelbume; 
southeastward  1  mile,  then  northeastward  1  mile  into  Green  River  (trib 
through  Deerfield  River  to  the  Connecticut).    Greenfield  sheet. 

Worthington  Brook. — Hampden  County;  town  of  Agawam;  rises  in  the  southet 
part  of  the  township;  flows  southeasterly  IJ  miles,  then  northeasterly  ah 
mile  into  Threemile  Brook  (tributary  to  Connecticut  River).    Springfield  i 

Wranolino  Brook. — Middlesex  County;  rises  1  mile  northeast  of  West  Groton; 
southeastward  1  mile,  then  northeastward  1  mile  into  Nashua  River  (trib 
to  the  Merrimack).    Groton  sheet. 

Wriort  Brook. — Berkshire  County;  rises  between  Mount  Ethel  and  Mount  Stc 
in  the  northeastern  parts  of  the  town  of  Mount  Washington;  flows  southei 
miles,  then  southwesterly  1  mile  into  Bashbish  Brook  (tributary  through  I 
Jansen  Kill  to  the  Hudson).    Sheffield  sheet. 

Wriqht  Brook. — Middlesex  County;  rises  one-half  mile  south  of  Fox  Hill  and  1 
east  of  Billerica,  at  altitude  about  110  feet  above  sea  level;  flows  southeas 
2  miles  into  Shawsheen  River  (tributary  to  the  Merrimack)  about  3  milee  m 
Wilmington  Center;  marshy  through  the  lower  part  of  its  course.  La-w 
sheet. 

Wright  Ponds. — Middlesex  County;  southern  part  of  town  of  Ashby ;  two  small 
which  are  connected  by  a  short  stream  and  which  discharge  by  a  stream  2 
long  flowing  southeast  into  Pearl  Hill  Brook  (tributary  through  Squann 
River  to  Nashua  River  and  thus  to  the  Merrimack).    Fitchburg  sheet. 

Wright  Rfver. — Hampshire  Coimty;  town  of  Williamsburg;  rises  (as  Potash  I 
on  the  south  slope  of  Walnut  Hill;  flows  somewhat  east  of  south  2  miles, 
southwesterly  one-half  mile  into  Mill  River  (tributary  to  the  Connect 
Northampton  sheet. 

Wyoma  Lake. — Essex  Cotinty;  about  a  mile  northwest  of  the  city  of  Lynn;  ir 
small  marshy  stream  flowing  southeastward  about  a  mile  through  two  small  j 
outlet,  a  small  stream  to  Wenuchus  Lake  and  thus  to  a  tributary  of  Saugus  1 
The  tributary  forms  a  part  of  the  drainage  system  of  the  city  of  Lynn.  Len 
lake,  about  three-fourths  mile;  width  about  one-eighth  mile;  elevation  8C 
Salem  and  Boston  Harbor  sheets. 

YoKUM  Pond. — Berkshire  County  town  of  Becket;  a  mile  east  of  Becket  Moui 
outlet  to  a  stream  that  enters  West  Branch  of  Westfield  River  (tributary  th 
Westfield  River  to  the  Connecticut)  at  Becket.    Becket  sheet. 

YoKUN  RrvEB. — Berkshire  County;  town  of  Lenox;  rises  between  Lenox  Mod 
and  Baldhead;  flows  northeastward  3  miles,  then  southeasterly  about  3  mi 
its  junction  with  Housatonic  River  a  mile  south  of  New  Lenox.  Pittafiel 
Becket  sheets. 
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INTRODUCTORY  NOTE. 


By  O.  E.  Meinzeb. 


he  iise  of  a  forked  twig,  or  so-called  divining  rod,  in  locating 
erals,  finding  hidden  treasure,  or  detecting  criminals  is  a  curious 
jrstition  that  has  been  a  subject  of  discussion  since  the  middle 
he  sixteenth  centuiry  and  stiU  has  a  strong  hold  on  the  popular 
d,  even  in  this  country,  as  is  shown  by  the  large  number  of  inqui- 
received  each  year  by  the  United  States  Geological  Siur^ey  as  to 
efficacy,  especially  for  locating  \mdergro\md  water,  and  the  per- 
)nt  demands  that  it  be  made  a  subject  of  investigation  by  the 
vey.  The  bibliography  shows  that  a  truly  astonishing  number 
)ooks  and  pamphlets  have  been  written  on  the  subject.  The 
pose  of  the  present  brief  paper  is  not  to  add  another  contribution 
his  enormous  volume  of  uncanny  Uterature  but  merely  to  furnish 
ply  to  the  numerous  inquiries  that  are  continually  being  received 
n  all  parts  of  the  coimtry.  The  outline  of  the  history  of  the  sub- 
i  presented  in  the  following  pages  will  probably  enable  most 
est  inquirers  to  appreciate  the  practical  uselessness  of  "water 
ching"  and  other  appUcations  of  the  divining  rod,  but  those 
)  wish  to  delve  further  into  the  mysteries  of  the  subject  are 
>rred  to  the  Uterature  cited  in  the  bibUography,  in  which  they  will 
I  reports  in  painful  detail  of  exhaustive  investigations  and  pseudo- 
estigations  of  every  phase  of  the  subject  and  every  imaginable 
ilanation  of  the  supposed  phenomena. 

t  is  doubtful  whether  so  much  investigation  and  discussion  have 
n  bestowed  on  any  other  subject  with  such  absolute  lack  of  posi- 
9  results.  It  is  difficult  to  see  how  for  practical  purposes  the 
ire  matter  coiild  be  more  thoroughly  discredited,  and  it  should  be 
dous  to  everyone  that  further  tests  by  the  United  States  Geo- 
ical Survey  of  this  so-called  "witching"  for  water,  oil,  or  other 
lerals  would  be  a  misuse  of  public  funds. 

^  large  nimiber  of  more  compUcated  devices  for  locating  water 
other  minerals  are  closely  related  to  the  forked  twig.  A  favorite 
;k  for  appealing  to  uneducated  persons  and  yet  making  specific 
proof  impossible  is  to  give  as  the  working  principle  of  such  a  device 
Qe  newly  discovered  and  vaguely  understood  phenomenon,  as,  for 
imple,  radioactivity.    Many  such  devices  have  been  in  existence 
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sinee  the  seventeenth  century,  and  ahnost  without  ex< 
olaims  that  are  made  for  them  are  very  great.  If  a 
instrument  were  invented  its  merits  would  no  doubt  in  ti 
well  recognized,  as  have  those  of  other  real  inventions, 
netic  needle  used  in  detecting  iron  ore  is,  of  course,  not 
this  cat^ory  of  spurious  instruments. 

It  is  by  no  means  true  that  all  persons  using  a  forked  t^ 
other  device  for  locating  water  or  other  mineral  are 
deceivers.  Some  of  them  are  doubtless  men  of  good  chi 
benevolent  intentions.  However,  as  anything  that  can 
veiled  in  mystery  affords  a  good  opportimity  for  swin< 
can  be  no  reasonable  doubt  that  many  of  the  large  grou] 
sional  finders  of  water,  oil,  or  other  minerals  who  take  pi 
"services"  or  for  the  sale  of  their  "instruments"  are  < 
defrauding  the  people,  and  that  the  total  amount  of  n 
obtain  is  large. 

To  all  inquirers  the  United  States  Greological  Surve; 
gives  the  advice  not  to  expend  any  money  for  the  serv 
"water  witch"  or  for  the  use  or  purchase  of  any  machin< 
ment  devised  for  locating  imderground  water  or  other  mi 
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By  Arthur  J.  Ellis. 


FiouBB  1.— Ordinary  divining  rod  held  in  the  uaual  manner. 


FORM  OF  THE  DIVINING  ROD. 

In  its  most  familiar  form  the  80-called  divining  rod  is  a  forked  twig, 

le  fork  of  which  is  usually  held  in  each  hand  in  such  a  manner  that 

le  butt  end  of  the  twig  normally  points  upward  (figs.  1  and  2).    The 

ipposition  is  that  when 

irried  to  a  place  beneath 

hich  water  or  other  min- 

"als  lie,  the  butt  end  will 

B  attracted  downward,  or, 

Bcording  to  some  diviners, 

in  whirl  round  and  roimd. 

here  are  many  modifica- 

lons  in  both  the  form  and 

le  manipulation  of    the 

evice.     For  instance,  a 

traight  twig  may  be  held 

t  the  small  end,  allowing 

lie  butt  end  to  bob  up  and 

own,  the  number  of  bobs  being  taken  to  indicate  the  depth  to  water 

r  ore  in  fathoms  or  feet  or  other  common  unit  of  measure. 
The  opinion  as  to  the  kind  of  wood  of  which  the  twig  should  consist 

as  differed  greatly  at  different  times  and  places,  but  peach,  willow, 

hazel,  and  witch  hazel  are 
common  favorites.  By  some 
diviners  the  twig  is  cut  in- 
discriminately from  any  kind 
of  tree,  or  the  device  is  made 
of  metal  or  is  some  common 
implement,  such  as  a  buggy 
whip.  Formerly  incanta- 
tions were  used  in  connec- 
tion with  the  divining  rod. 

Some  diviners  appear  to 
pass  into  abnormal  or  psy- 

Wcal  states  and  have  muscular  spasms,  such  as  occur  in  cases  of 

lysteria,  which,  it  is  contended,  can  not  be  repeated  at  will  by  the 

T 


FlODU  X — Lew  common  manner  of  holding  the  divining 
rod. 
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diviner  when  he  returns  to  a  normal  state.  Under  such  cc 
the  twig  may  not  only  rotate,  but  one  fork  may  be  completel] 
off  by  the  force  with  which  it  is  driven  round  and  roimd. 

Divining  rods  have  been  put  to  a  wide  variety  of  uses  t 
superstition  first  became  popular,  and  it  is  not  imcomm 
at  the  present  time  to  find  them  used  by  a  single  person  t 
diverse  results,  among  which  there  is  no  conceivable  relatu 
example,  Henri  Mager  purports  to  use  the  rod  to  detect  the 

of  water  and  ores  and 
ure  their  depth  be 
surface,  to  analyze  w 
ores,  to  determine  tl 
tions  of  the  cardinal  j 
measure  the  height 
and  to  perform  other 
(See  p.  23.)  In  tra 
history  of  the  subj( 
found  that  divining  r 
been  used  for  all  of  th 
ing  purposes:  (1)  T 
ore  deposits,  (2)  to 
buried  or  hidden  trea 
to  find  lost  landma 
reestablish  property 
ries,  (4)  to  detect  ci 
(5)  to  analyze  persoi 
acter,  (6)  to  cure  dise 
to  trace  lost  or  strs 
mestic  animals,  (8)  f 
inmiimity  against  ill 
when  preserved  as  i 
(9)  to  locate  well  si 
to  trace  the  coursef 
dergroimd  streams, 
determine  the  amoimt  of  water  available  by  drilling  at  a  gii 
(12)  to  determine  the  depth  at  which  water  or  ores  occur, 
determine  the  direction  of  cardinal  points,  (14)  to  deteni 
heights  of  trees,  and  (15)  to  analyze  ores  and  waters. 

ORIGIN  OF  THE  DIVINING  ROD. 

The  origin  of  the  divining  rod  is  lost  in  antiquity.  Stu 
the  subject  have  discovered  in  ancient  literature  many  mor 
vague  references  to  it,  and  though  it  is  certain  that  rods  o 
of  some  kind  were  in  use  among  ancient  peoples  for  forecastin 
and  searching  for  lost  objects,  and  in  occult  practices  genera] 


FIO0BZ  3.— Various  old  types  o{  divining  rods  and 
the  ways  In  vhich  th«y  were  held.  (After  Valle- 
mont,  1683.) 
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known  of  the  manner  in  which  such  rods  were  used  or  what 
[ation,  if  any,  they  may  have  to  the  modem  device.  The  "rod" 
mentioned  many  times  in  the  Bihle  in  connection  with  miracxdous 
rfonnances,  especially  in  the  books  of  Moses.  The  much-quoted 
flsage  describing  the  "smiting  of  the  rock"  (Nimibers  xx,  9-11) 
fi  been  regarded  by  enthusiasts  of  water  witching  as  a  significant 
terence  to  the  divining  rod,'  as  have  also  the  following,  passages: 
tfy  people  ask  coimcil  at  their  stocks,  and  their  staff  declareth 
ito  them"  (Hosea  iv,  12);  and  "The  king  of  Babylon  stood  at  the 
rting  of  the  way,  at  the  head  of  two  ways,  to  use  divination;  he 
ide  his  arrows  bright,"  etc.  (Ezekiel  xxi,  21). 
The  foDowing  paragraphs  are  quoted  from  Rossiter  Raymond's 
Jay '  on  the  use  of  rods  for  divination : 

rhe  Scythians,  PeraianB,  and  Medes  used  them.  Herodotus  says  that  the  Scythians 
lected  perjxirers  by  means  of  rods.  The  word  rhabdomancy,*  originated  by  the 
3eks,  shows  that  they  practiced  this  art;  and  the  magic  power  of  the  rods  of  Minerva, 
ce,  and  Hermes  or  Mercury  is  familiar  to  classical  students.  The  lituus  of  the 
mans,  with  which  the  augurs  divined,  was  apparently  an  arched  rod.  Cicero,  who 
i  himself  been  an  augur,  says,  in  his  treatise  on  divination,  that  he  does  not  see 
T  two  augurs,  meeting  in  the  street,  could  look  each  other  in  the  face  without 
ghing.  At  the  end  of  the  first  book  of  this  treatise  he  quotes  a  couplet  from  the 
Latin  poet  Ennius,  representing  a  person  from  whom  a  diviner  had  demanded  a 
as  replying  to  this  demand,  "  I  will  pay  you  out  of  the  treasures  which  you  enable 
to  find."      *    »    * 

iarco  Polo  reports  the  use  of  rods  or  arrows  for  divination  throughout  the  Orient, 
I  a  later  traveler  describes  it  among  the  Turks.  Tacitus  says  that  the  ancient 
rmans  used  for  this  purpose  branches  of  fruit  trees.  One  of  their  tribes,  the  Frisians, 
ployed  rods  in  church  to  detect  murderers.  Finally,  if  we  may  trust  Gonsalez 
Mendoza,  the  Chinese,  who  seem  to  have  had  everything  before  anybody  else, 
d  pieces  of  wood  for  divination. 

?hus  we  perceive  that  the  application  of  the  divining  rod  in  historical  antiquity 
!  mainly  or  wholly  moral — that  is,  it  was  employed  to  detect  guilt,  decide  future 
mts,  advise  courses  of  action,  etc.  There  are  but  two  passages  which  have  been 
)ted  to  prove  its  use  for  physical  purposes;  one  from  Ctesias  (Apud  phot.  bibl. 
1.),  who  8i>eaks  of  a  rod  of  the  wood  Parebus,  which  attracted  gold,  silver,  other 
tals,  stones,  and  several  other  things;  the  other  from  Cicero  (De  Officiis,  lib.  I), 

0  says,  "If  we  could  obtain  with  the  so-called  divine  rod  everything  pertaining  to 

1  and  clothing  (ad  victum  cultumque),"  etc.* 

)n  the  other  hand,  the  silence  of  many  authors  is  significant,  as  Chevreul  has  pointed 
.  Varro  does  not  mention  the  use  of  the  rod  for  the  discovery  of  subterranean 
t«B  or  metals.  Vitruvius,  discussing  the  means  of  discovering  springs,  says  nothing 
t.  Pliny,  in  Book  XXX  of  his  Natural  History,  omits  it  from  his  enumeration  of 
gical  arts  and  methods,  and  in  Book  XXXI,  describing  (after  Vitruvius)  the  means 
discovering  springs,  and  Book  XXXIII,  describing  explorations  for  metals,  is 
lally  silent  concerning  it.    Columella,  Palladius,  and  in  the  sixth  century  Cassio- 

Mimer,  Charles,  The  divining  rod,  p.  20, 1876. 

Uymond,  R.  W.,  Tbe  divining  rod:  Am.  Inst.  Uln.  Eng.  Trans.,  vol.  11,  pp.  415-416, 1883.  S«c  also 
I.  Oeol.  Survey  Mineral  Resources,  1882,  pp.  610-«28, 1883. 

ihabdomancy,  from  tbe  Oreek  ^ifiSot,  rod,  and  iiarrtla,  divination,  Is  the  practice  of  searcliing  (or 
[igs,  well  sites,' precious  metals,  and  other  things  concealed  in  the  earth  by  means  of  a  divining  rod. 
rUs  reference  In  complete  form  reads  as  follows:  "  If  all  that  is  needful  tor  our  nourishment  and  support 
res  to  us  by  means  of  some  divine  rod,  as  people  say,  then  each  of  us,  free  from  all  care  and  trouble, 
give  himself  up  to  tbe  exclusive  pursuit  of  study  and  science." 
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dorus  are  likewise  dumb,  though  the  latter  in  one  of  hia  epistles  (The< 
extols  the  utility  of  the  professioiial  v^ter  discoverers. 

Whatever  significance  one  may  attach  to  such  reference 
cited  above,  no  conclusive  evidence  has  been  foiind  of  the 
divining  rod  as  it  is  now  known  earlier  than  the  first  half 
teenth  century.  What  is  believed  to  be  the  first  publish( 
tion  of  the  rod  is  contained  in  Geoi^us  Agricola's  "De  re  i 
which  was  begun  about  1533  and  was  published  in  15i 
is  a  striking  similarity  between  some  of  the  ideas  expresi 
accoimt  and  some  of  those  now  held  regarding  the  rod  a: 
which,  it  is  beheved,  justify  its  quotation.  The  following  ] 
are  quoted  from  the  Hoover  translation: ' 

There  are  many  great  contentions  between  miners  concerning  the  for 
some  say  that  it  is  of  the  greatest  use  in  discovering  veins,  and  others  den; 
thoee  who  manipulate  and  use  the  twig  first  cut  a  fork  from  a  hazel 
knife,  for  this  bush  they  consider  more  efficacious  than  any  other  for  rev 
especially  if  the  hazel  bush  grows  above  a  vein.  Others  use  a  different  ki: 
each  metal,  when  they  are  seeking  to  discover  the  veins,  for  they  employ  Ii 
veins  of  silver;  ash  twigs  for  copper;  pitch  pine  for  lead  and  especially 
made  of  iron  and  steel  for  gold.  All  alike  grasp  the  forks  of  the  twig  with 
clenching  their  fista,  it  being  necessary  that  the  clenched  fingers  she 
toward  the  sky  in  order  that  the  twig  should  be  raised  at  that  end  w: 
branches  meet.  Then  they  wander  hither  and  thither  at  random  through 
regions.  It  is  said  that  the  moment  they  place  their  feet  on  a  vein  th( 
diately  turns  and  twiste,  and  so  by  its  action  discloses  the  vein;  when  the 
feet  again  and  go  away  from  that  spot  the  twig  becomes  once  more  imm 

The  truth  is,  they  assert,  the  movement  of  the  twig  is  caused  by  the 
veins,  and  sometimes  this  is  so  great  that  the  branches  of  trees  growing 
are  deflected  toward  it.  On  the  other  hand,  thoee  who  say  that  the  twij 
to  good  and  serious  men,  also  deny  that  the  motion  is  due  to  the  power 
because  the  twig  will  not  move  for  everybody,  but  only  for  those  who  ei 
tations  and  craft.  Moreover,  they  deny  the  power  of  a  vein  to  draw 
branches  of  trees,  but  they  say  that  the  warm  and  dry  exhalations 
contortions.  Those  who  advocate  the  use  of  the  twig  make  this  reply  to 
tions:  When  one  of  the  miners  or  some  other  person  holds  the  twig  in  his  ] 
is  not  turned  by  the  force  of  the  veins,  this  is  due  to  some  peculiarity  of  th 
which  hinders  and  impedes  the  power  of  the  vein,  for  since  the  power  o 
turning  and  twisting  the  twig  may  be  not  unlike  that  of  a  magnet  at 
drawing  iron  toward  itself,  this  hidden  quality  of  a  man  weakens  an( 
force,  just  the  same  as  garlic  weakens  and  overcomes  the  strength  of  a  ms 
magnet  smeared  with  garlic  juice  can  not  attract  iron,  nor  does  it  attra 
when  nisty.  Further,  concerning  the  handling  of  the  twig,  they  wan 
should  not  press  the  fingers  together  too  li^tly,  nor  clench  them  too  finx 
twig  is  held  lightly  they  say  that  it  will  fall  before  the  force  of  the  vein  a 
however,  it  is  grasped  too  firmly  the  force  of  the  hands  resists  the  force  of  1 
counteracts  it.  Therefore,  they  consider  that  five  things  are  necessary  t 
the  twig  shall  serve  its  purpose:  of  these  the  first  is  the  size  of  the  twig,  fo 
the  vein  can  not  turn  too  Isjge  a  stick;  secondly,  there  is  the  shape  of  the 
must  be  forked  or  the  vein  can  not  turn  it;  thirdly,  the  power  of  the  vei 
the  nature  to  turn  it;  fourthly,  the  manipulation  of  the  twig;  fifthly,  th 

>  Agrloola,  Qeorglus,  De  re  metalUca,  translated  Iiom  fiist  Latin  edition  ol  liX  by  S 
Hoover,  pp.  3S-U,  1912. 
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ding  peculiarities.  Theee  advocates  of  the  twig  sum  up  their  concluaioDB  as 
n:  If  the  rod  does  not  move  for  everybody,  it  is  due  to  unskilled  manipulation  or 
e  inifteding  peculiarities  of  the  man  which  oppose  and  resist  the  force  of  the 
I,  as  we  said  above,  and  those  who  search  for  veins  by  means  of  the  twig  need  not 
Barily  make  incantations,  but  it  is  sufficient  that  they  handle  it  suitably  and  are 
id  of  impeding  power;  therefore,  the  twig  may  be  of  use  to  good  and  serious  men 
acovering  veins.  With  regard  to  deflection  of  branches  of  trees  they  say  nothing 
idhere  to  their  opinion. 

ice  this  matter  remains  in  dispute  and  causes  much  dissension  amongst  miners,  I 
ider  it  ought  to  be  examined  on  its  own  merits.  The  wizards,  who  also  make  use 
igs,  mirrois,  and  crystals,  seek  for  veins  with  a  divining  rod  shaped  like  a  fork; 
ts  shape  makes  no  difference  in  the  matter — it  might  be  stnught  or  of  some  other 
—for  it  is  not  the  form  of  the  twig  that  matters  [see  fig.  3],  but  the  wizard's  incan- 
ns  which  it  would  not  become  me  to  repeat,  neither  do  I  wish  to  do  so.  The 
mts,  by  means  of  the  divining  rod,  not  only  procured  those  things  necessary  for  a 
ihood  or  for  luxury,  but  they  were  able  also  to  alter  the  forms  of  things  by  it;  as 
1  the  magicians  changed  the  rods  of  the  Egyptians  into  serpents,  as  the  writings 
e  Hebrews  relate;  and  as  in  Homer,  Minerva  with  a  divining  rod  turned  the  aged 
ses  suddenly  into  a  youth  and  then  restored  him  back  again  to  old  age;  Circe 
changed  Ulysses'  companions  into  beasts,  but  afterward  gave  them  back  again 
■  human  forms;  moreover,  by  his  rod,  which  was  called  "Caduceus,"  Mercury 
sleep  to  watchmen  and  awoke  slumberers.  Therefore  it  seems  that  the  divining 
passed  to  the  mines  from  its  impure  origin  with  the  magicians.  Then  when 
men  shrank  with  horror  from  incantations  and  rejected  them,  the  twig  was  re- 
id  by  the  unsophisticated  common  miners,  and  in  searching  for  new  veins  some 
is  of  these  ancient  usages  remain. 

It  since  truly  the  twigs  of  the  miners  do  move,  albeit  they  do  not  generally  use 
ntations,  some  say  this  movement  is  caused  by  the  power  of  the  veins,  others  say 
it  depends  on  the  manipulation,  and  still  others  think  that  the  movement  is  due  to 
L  these  causes.  But,  in  truth,  all  those  objects  which  are  endowed  with  the  power 
ttraction  do  not  twist  things  in  circles,  but  attract  them  directly  to  themselves; 
nstance,  the  magnet  does  not  tiun  the  iron  but  draws  it  directly  to  itself,  and 
er  rubbed  until  it  is  warm  does  not  bend  straws  about,  but  simply  draws  them  to 
f .  If  the  power  of  the  veins  were  of  a  similar  nature  to  that  of  the  magnet  and 
amber,  the  twig  would  not  so  much  twist  as  move  once  only,  in  a  semicircle, 
be  drawn  directly  to  the  vein,  and  unless  the  strength  of  the  man  who  holds  the 
;  were  to  resist  and  oppose  the  force  of  the  vein  the  twig  would  be  brought  to  the 
ind;  wherefore,  since  this  is  not  the  case,  it  must  necessarily  follow  that  the  manip- 
ion  is  the  cause  of  the  twig's  twisting  motion.  It  is  a  conspicuous  fact  that  these 
oing  manipulators  do  not  use  a  straight  twig  but  a  forked  one  cut  from  a  hazel 
1  or  from  some  other  wood  equally  flexible,  so  that  if  it  be  held  in  the  hands,  as 
f  axe  accustomed  to  hold  it,  it  turns  in  a  circle  for  any  man  wherever  he  stands, 
is  it  strange  that  the  twig  does  not  turn  when  held  by  the  inexperienced,  because 
f  either  grasp  the  forks  of  the  twig  too  tightly  or  hold  them  too  loosely.  Never- 
ess,  these  things  give  rise  to  the  faith  among  common  miners  that  veins  are  dis- 
3red  by  the  use  of  twigs,  because  whilst  using  these  they  do  accidentally  discover 
e;  but  it  more  often  happens  that  they  lose  their  labour,  and  although  they  might 
over  a  vein,  they  become  none  the  less  exhausted  in  digging  useless  trenches 
1  do  the  miners  who  prospect  in  an  unfortunate  locality.  Therefore  a  miner,  since 
think  he  ought  to  be  a  good  and  serious  man,  should  not  make  use  of  an  enchanted 
;,  because  if  he  is  prudent  and  skilled  in  the  natural  signs  he  understands  that  a 
ed  stick  is  of  no  use  to  him,  for,  as  I  have  said  before,  there  are  the  natural  indica- 
a  of  the  veins  which  he  can  see  for  himself  without  the  help  of  twigs.  So  if  Nature 
hance  should  indicate  a  locality  suitable  for  mining,  the  miner  should  dig  hia 
iches  there;  if  no  vein  appears  he  must  dig  numerous  trenches  until  he  discovers 
•utcrop  of  a  vein. 
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There  are  two  accounts  of  earlier  date  than  "De  re  nc 
which  are  mentioned  in  most  histories  of  the  divining  rod. 
these  accounts  is  contained  in  the  "Novum  testamentum"  ol 
Valentinus,  a  Benedictine  monk  of  the  fifteenth  century,  wht 
seven  chapters  of  the  second  book  of  his  work  to  a  didactic 
of  the  use  of  the  divining  rod.  But  there  is  some  confu&ion 
date  and  aa  to  the  authorship  of  this  book,  and  Raymond  p 
that  the  existence  even  of  Basilius  Valentinus  is  not  beyor 
Gadenus  states,  in  his  "Historia  Erfordiensis"  (1675),  that 
was  living  at  St.  Peter's  convent  at  Erfiuth  in  1413,  but  th 
copy  of  the  "Testamentum,"  which  is  a  French  translation 
script,  is  dated  1651,  and  the  book  was  not  printed  until  al 
years  after  Agricola.  The  other  accoimt  is  contained  in  "I 
rerum,"  IX,  by  Paracelsus,  which  was  no  doubt  written 
"De  re  metalUca,"  for  Paracelsus  died  in  1541,  but  it  was 
lished  until  some  time  later.     From  this  accoimt  Hoover  *  ( 

These  [divinations]  are  vain  and  misleading,  and  among  the  first  of  them  a 
rods,  which  have  deceived  many  miners.  If  they  once  point  rightly  th 
ten  or  twenty  times. 

Barrett  ^  considers  it  practically  certain  that  the  birthpla 
modem  divining  rod  is  in  the  mining  districts  of  Germany,  pn 
the  Harz  Moimtains,  where  the  most  approved  mining 
were  first  devised.    He  says: 

Possibly  they  were  led  to  its  use  from  the  belief,  once  universal  amon 
men  like  Melanchthon,  that  metallic  ores  attracted  certain  trees  which 
drooped  over  the  place  where  those  ores  were  to  be  found,  the  drooping  no  <i 
due  to  the  soil  or  other  causes.  A  branch  of  the  tree  was  therefore  cut  and 
where  it  drooped;  later  on  a  branch  was  held  in  each  hand  and  the  extre 
together,  as  shown  in  an  old  Italian  plate  [See  fig.  4];  finally,  for  com 
forked  branch  was  cut,  the  two  ends  grasped  one  in  each  hand  with  pain 
the  arms  of  the  holder  were  then  brought  to  the  side  of  the  body,  so  that 
rod  was  held  in  somewhat  unstable  equiUbrium,  and  the  "diviner"  set  I 
quest  with,  in  old  time,  certain  solemnities  and  invocations. 

At  any  rate  the  divining  rod  came  into  common  use  first  in  < 
as  a  means  for  locating  nunes  and  also  for  discovering  buried 
a  matter  of  rather  common  interest  in  those  days,  when  the 
of  burying  money  and  plate  for  safe  keeping  was  so  general. 

SPREAD  OF  THE  DELUSION. 

Geiman  miners  were  imported  into  England  during  the 
Elizabeth  (1558-1603)  to  lend  an  impetus  to  the  industry  in  ( 
which  had  been  passing  through  a  period  of  depression, 
the  divining  rod  was  introduced  into  England,  and  before  tl 
the  seventeenth  century  it  had  spread  through  the  cou 
Europe.     Everywhere  it  aroused  controversy.     Its  champion 

>  Hoover,  H.  C.  and  L.  H.,  Agricola,  De  r«  m«taIUca,  p.  38, 1912. 
•  Barrett,  W.  F.,  8oc.  Psych.  Res.  Proc.,  vol.  13,  p.  13, 1897-98. 
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Lom  were  some  of  the  most  learned  men  of  the  time,  explained  its 
eration,  as,  indeed,  they  explained  nearly  all  facts  of  physics  and 
amistry,  on  the  principle  of  "sympathy"  or  "attraction  and  re- 
Ision."  The  common  phenomena  of  gravity  and  magnetism 
ubtless  suggested  this  interpretation.  Philippe  Melanchthon,  in  his 
)iscours  sur  la  sympathie,"  15 — ?;  his  son-in-law,  Caspar  Peucer, 
"Les  devins,"  1584  (book  13,  ch.  10) ;  Porta,  in  "Magiae  naturalis^" 


SUES  4.— Use  of  divining  rods  in  prospecting  for  ore.    A,  Twig;  B,  trench.    (From  Agricola,  De  re 
metalllca,  German  edition,  1580.) 

)69(book  l,ch.  8);  Keckermann(1573-1609)in  "Systemataphysica" 
)ook  1,  ch.  8);  and  Michel  Mayer,  in  "Verum  inventum,"  1619  (ch. 
I,  attribute  the  action  of  the  divining  rod  to  "sympathetic  affinity." 
The  adversaries  of  the  divining  rod,  on  the  other  hand,  like  Para- 
ilsus  and  Agricola,  condenmed  its  use  as  a  superstitious  and  vain 
ractice,  without  attempting  to  refute  the  specific  arguments  ad- 
anced  by  their  opponents  or  flatly  denying  its  supernatural  con- 
Bctions. 

A  third  view  was  that  involving  a  demoniac  influence,  and  Ray- 
lond  suggests  that  the  adversaries  of  the  rod,  including  Agricola, 
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may  have  adopted  their  attitude  of  reserve  on  the  question 
influences  from  a  desire  to  avoid  possible  serious  com 
Ajiother  view,  closely  related  to  that  of  satanic  influen 
scribed  by  Raymond '  as  follows: 

A  fourth  view  was  indeed  advanced,  according  to  which  the  operator,  a 
rod,  waa  the  recipient  of  a  divinely  given  faculty.  It  was  no  doubt  with 
of  avoiding  the  odium  attached  to  dealings  with  the  Evil  One  that  the 
this  science,  particularly  in  Germany,  surrounded  it  with  ceremonies  a 
of  a  highly  pious  character.  It  is  true  that  the  rules  sometimes  prescribec 
ting  of  the  twig  partook  largely  of  heathen  sorcery  and  astrology.  They  we 
some  extent,  imconscious  reminiscences  of  the  old  Scandinavian,  and 
Aryan  mythology.  But  this  was  atoned  for  when  the  rod  was  duly  Chri 
baptism,  being  laid  for  this  purpose  in  the  bed  with  a  newly  baptized  chi 
Christian  name  it  was  af terwud  addressed .  The  following  formula,  cited  1 
mann,  may  serve  as  an  example:  "  In  the  name  of  the  Father  and  of  the  So 
Holy  Ghost,  I  adjure  thee,  Augusta  Carolina,  that  thou  tell  me,  so  pure 
Mary  the  Virgin  was,  who  bore  our  Lord  Jesus  Christ,  how  many  father 
here  to  the  ore?"  In  this  case,  the  rod  was  expected  to  reply  by  dippi 
number  of  times,  corresponding  to  the  number  of  fathoms. 

It  is  readily  conceivable  that  the  motive  for  surroimding 
tice  with  a  rehgious  atmosphere  might  not  haVe  been  alt 
belief  in  its  divine  character,  for  at  that  time  anyone  foxmd 
in  mysterious  works  was  in  danger  of  being  charged  with  so 
burned  to  death. 

In  Cornwall  the  belief  was  common  among  the  miners 
persists  as  a  tradition,  that  the  divining  rod  waa  guided  i 
deposits  by  the  pixies,  the  fairy  custodians  of  the  mineral 
of  the  earth. 

Not  only  did  the  abstract  disctission  of  this  subject  engage 
tion  of  persons  in  all  classes  of  society,  but  nobles  and  peasan 
and  philosophers — representatives  from  every  class — busi 
selves  trying  to  locate  ore  deposits  by  means  of  forked  twigs 
bly  the  most  prominent  diviners  at  this  time  were  Baron  de  ] 
(Jean-Jacques  de  Chatelet),  1576-1643,  and  his  wife.  I 
who  was  one  of  the  foremost  mining  authorities  of  his  day 
extensively  through  the  mining  regions  of  Europe,  visited 
in  his  study  of  mining,  and  received  important  commissi 
dukes  and  emperors,  and  even  from  the  Pope.  His  wife  s 
responsibilities  and  honors.  But  later  they  fell  from  favo: 
the  machinations  of  rivals,  and  the  fact  that  they  used  divi 
and  other  contrivances  was  made  the  basis  of  a  charge  o 
After  some  years  of  persecution  they  were  placed  in  prison  (: 
baron  in  the  Bastile  and  his  wife  in  Vincennes,  where  they  d 
1645.    Raymond  *  writes: 

In  magnifying  the  art  of  discovering  mines  and  springs,  and  the  skill  i 
this  purpose,  she  [the  baroness,  in  "The  restitution  of  Pluto"]  gives  a  d« 

>  Bsymond,  R.  W.,  The  divining  rod:  Am.  Inst.  Mln.  Eng.  Trans.,  toL  II,  p.  419, 
>tdBm,pp.«a(Mn. 
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aeans  employed,  showing  that  these  hidden  treasures  are  to  be  detected,  (1)  by 
ng,  which  is  the  least  important  way,  (2)  by  the  herbs  and  plants  which  grow 
e  streams  of  water,  (3)  by  the  tarto  of  the  waters  which  flow  from  them,  (4)  by  the 
rs  which  arise  from  them  at  sunnse,  and  (5)  by  the  use  of  16  scientific  instruments 
1  rods  [the  7  rods  of  Basilius  Valentinus]  connected  with  the  7  planets,"  etc. 
le  first  four  means  were  undoubtedly  real  and  really  employed.  Under  the  fifth 
we  have  an  illustration  of  what  is  so  common  in  the  alchemistic  and  other  medie- 
rriters,  namely,  the  covering  of  the  facts  of  nature  and  the  methods  of  investigation 
assumed  mystery  to  hide  them  from  the  vulgar. 

his  raises  the  interesting  question  as  to  the  extent  to  which 
Uigent  persons  may  have  used  divining  rods  in  the  early  days  for 
sole  purpose  of  concealing  from  the  uninitiated  their  real  methods 
ffospecting.  One  can  hardly  overestimate  the  respect  for  the 
ining  rod  that  would  be  created  among  common  miners  if  a  man 
eal  ability  publicly  attributed  his  success  to  its  use,  and  it  may 
that  the  deep-rooted  hold  which  the  superstition  obtained  on  the 
ular  mind  was  due  to  just  such  circumstances  as  this. 

ORIGIN  OF  "WATER  WITCHING." 

Tie  above  quotation  from  the  Baroness  Beausoleil  is  interesting 
» for  the  reason  that  in  it  the  divining  rod  is  mentioned  as  a  means 
discovering  springs.  The  Beausoleils  are  believed  to  have  been 
uential  in  bringing  about  the  use  of  forked  twigs  in  searching  for 
«r,  although  Barrett '  writes  as  follows  in.  regard  to  an  accoimt 
ich  he  finds  in  a  Life  of  Saint  Teresa  of  Spain: 

sresa  in  1568  was  offered  the  site  for  a  convent  to  which  there  was  only  one  objec- 
— there  was  no  water  supply;  happily,  a  Friar  Antonio  came  up  with  a  twig  in 
band,  stopped  at  a  certain  spot,  and  appeared  to  be  making  the  Bign  of  the  cross; 
Teresa  says,  "  Really  I  can  not  be  sure  if  it  were  the  sign  he  made,  at  any  rate 
aade  some  movement  with  the  twig  and  then  he  said, '  Dig  just  here';  they  dug, 
lo!  a  plentiful  fount  of  water  gushed  forth,  excellent  for  drinking,  copious  for 
liing,  and  it  never  ran  dry." 

iarrett  regards  this  the  first  historical  reference  to  "dowsing"  for 
ter,  but  Mager  *  and  Klinckowstroem  '  mention  a  paper  written 
Claude  GaUen  in  1630  on  the  supposed  discovery  of  the  Chateau- 
ierry  mineral  water  by  Baroness  Beausoleil  as  the  first  reference. 
any  rate,  from  about  this  time  on  the  divining  rod  was  used  in 
ithem  Europe  as  much  in  the  search  for  water  as  in  the  search 
mines,  although,  according  to  Barrett,  it  was  not  Tised  for  this 
■pose  in  England  until  near  the  end  of  the  eighteenth  century. 
Riis  new  application  of  the  divining  rod  no  doubt  tended  to  popu- 
ize  it.  It  had  been  of  interest  chiefly  to  miners,  and  outside 
mining  districts  it  was  probably  known  only  in  a  vague  sort  of 
y.    But  as  a  "water  finder"  it  became  more  generally  known, 

'  Burett,  W.  F.,  Psychical  research,  p.  171, 1911. 

'  Mager,  Henri,  L«s  moyeiu  de  dAcodvrir  les  eaux  souterralnes  et  de  les  utlUser,  p.  327, 1912. 

■  EUuekowstnem,  Orat  Owl  v.,  Blbliographie  der  WOiucbeliute,  p.  38, 191L 
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and  in  the  very  nature  of  things  its  successes  must  have  out 
its  failures,  just  as,  taking  the  country  over,  successful  wells 
ber  unsuccessful  ones. 

ECCLESIASTICAL,  CONTROVERSIES. 

The  divining  rod  continued  to  be  a  favorite  subject  with  a] 
writers  until  about  1660,  when  a  new  turn  of  affairs  waj 
about  largely  by  the  Jesuit  Father  Gaspard  Schott,  wh 
"Magiae  universalis  naturae  et  artis"  (1659),  denounced 
instrument  controDed  by  the  devil.  The  subject  was  then 
by  the  church,  and  for  more  than  100  years  it  was  hotly  d( 
churchmen.  Some  approved  of  the  rod  and  authorized  i 
church  property;  others  condemned  it  and  threatened  those 
it  with  excommunication.  Gaspard  Schott  later  expressed 
that  its  movements  were  probably  not  caused  by  the 
"monks  of  great  piety  have  used  it  with  really  marvelou 
and  affirm  positively  that  the  movement  is  entirely  natura] 
it  does  not  at  all  proceed  from  dexterity  or  from  the  s 
imagination  of  him  who  uses  it,"  and  he  and  A.  Kircher 
first  to  advance  the  theory  that  the  movement  of  the  rod 
unconscious  muscular  action. 

About  1671  Matthaeus  Willenius  published  an  accoimt  of 
cury  wand,  in  which  he  stoutly  defended  the  use  of  the 
rod,  and  two  years  later  Jacques  Le  Royer  annoimced  that 
rial  of  which  the  rod  ia  made  is  of  little  consequence,  as  he  c 
have  obtained  equally  good  results  with  rods  made  of  wooc 
ivory,  gold,  or  silver. 

In  1674  the  Jesuit  priest  Dechales  wrote  (in  "De  foni 
uraUbus"): 

There  are  two  things  which  aBtonish  me  in  this  experience:  Why  th 
only  in  the  hands  of  certain  persons,  and  second,  why  this  rod  serves  eqi 
locate  both  underground  streams  and  mines. 

In  1675  J.  C.  Frommann,  a  doctor  of  medicine,  ridiculed 
explained  the  movements  of  the  rod  as  a  sleightrof-hand  i 
compared  the  mystery  of  the  rod  with  the  mystery  of  repi 
In  1684  another  doctor  of  medicine  (G.  B.  de  Saint-Roi 
plained  the  movements  of  the  rod  as  due  to  emanations 
from  minerals  and  underground  streams. 

USE  OF  THE  DIVINING  ROD  IN  DETECTING  CRII 

Prior  to  1692  the  divining  rod  had  been  uspd  in  trying 
minerals  and  water  and  possibly  to  some  extent  for  other 
But  in  that  year  an  incident  occurred  in  southern  Frai 
added  greatly  to  the  notoriety  of  the  divining  rod  and  exi 
field  of  operation  into  the  moral  world,  in  which,  according 
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iters  (p.  9),  rods  for  divination  had  their  origin.  This  incident, 
ich  is  described  in  great  detaU  by  several  writers,"  was  the  appre- 
ision  and  identification  of  a  criminal  through  the  agency  of  a 
isant  of  Dauphiny  named  Jacques  Aymar,  who  claimed  the  ability 
trace  fugitives  by  the  use  of  divining  rods. 

Interest  in  this  case  was  intense  and  widespread  and  called  forth 
large  amount  of  literature.  In  commenting  on  the  case  Barrett' 
fs: 

lie  other  one,  a  hunchback,  who  was  arrested,  confessed  the  crime  and  was  exe- 
ed:  the  last  person  in  Europe  who  suffered  that  terrible  penalty  of  being  "  broken 
he  wheel."  *  *  *  Strangely  enough  the  depositions  nutde  at  the  trial  showed 
t  Aymar  was  correct  in  every  detail,  witneases  testifying  to  the  flight  and  halting 
ces  of  the  culprits  in  the  very  places  Aymar  had  indicated.  •  •  •  Aymar 
June  notorious  throughout  Europe.  He  was,  however,  subsequently  somewhat 
credited  owing  to  his  failure  in  some  tests  devised  by  the  Prince  de  Cond^. 

But  Rajmiond,  in  a  decidedly  more  skeptical  treatment  of  the  mat- 
',  raises  some  illuminating  questions  in  regard  to  Aymar's  integ- 
y.  His  comment  on  the  work  of  Aymar*  includes  the  following 
elements : 

Ms  man,  Jacques  Aymar  by  name,  was  sent  for — or  rather  it  was  not  nec^sary  to 
d  for  him,  since  he  proved  to  be  already  on  hand  in  the  city  by  the  time  it  was 
ided  to  engage  his  services.  This  fact  is  significant  as  giving  the  key  to  what 
ned  out  to  be  an  extraordinary  piece  of  clever  detective  work.  A  careful  analysis 
the  numerous  official  and  other  records  of  this  case  shows  it  to  be  quite  possible 
t  the  diviner  had  obtained  important  clues  before  he  was  publicly  set  to  work. 

*  »    The  subsequent  tracking  of  a  hunchback  would  be  no  very  difficult  matter. 

*  *  But  this  achievement  of  the  rod,  attested  as  it  was  by  official  records  and 
the  public  confession  and  execution  of  the  criminal  made  a  great  sensation  in 
ince.  »  ♦  •  A5rmar  was  called  to  Paris,  where  both  the  court  and  the  savants 
erested  themselves  greatly  in  his  mysterious  powers.  Many  marvelous  feats  are 
orted  of  him  there ;  but  the  shrewd  and  rigorous  experiments  of  the  Prince  de  Cond6 
xeed  the  emptiness  of  his  pretensions  *  *  *.  As  late  as  1703  this  man  was 
ployed  during  the  civil  war  to  point  out  with  his  divining  rod  Protestants  for 
seacre,  under  the  plea  of  punishment  for  crimes  they  had  committed. 

The  behef  that  the  divining  rod  was  an  instrument  uivented  by 
tan  for  the  confusion  of  men  was  no  doubt  as  old  as  the  superstition 
elf,  but,  as  previously  indicated,  it  was  greatly  strengthened  when 
1659  Gaspard  Schott  proclaimed  that  the  rod  was  controlled  by 
e  devil,  thereby  identifying  it  with  witchcraft  and  bringing  it  within 
e  jurisdiction  of  the  Church.  Although  the  use  of  the  divining  rod 
lered  essentially  from  witchcraft  in  many  respects,  nevertheless, 
addition  to  its  direct  implication  by  its  ecclesiastical  adversaries, 
ere  was  in  some  respects  a  very  close  relation  between  the  two,  as 

Baiing-QouM,  Ssblne,  Curious  niTtha  of  the  middle  ages,  p.  54, 1894.    Ilager,  Henri,  Les  moyens  de 

oaTiiT  les  eaox  souterralnes  et  de  les  utIUser,  pp.  363-385, 1912. 

Psychical  research,  ch.  12,  p.  172. 

lUrmoad,  R.  W.,  The  dlTiolng  rod:  Am.  Boc.  Hin.  Eng.  Trans.,  vol.  11,  pp.  424-427, 1883. 
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is  suggested  by  the  use  of  incantations  in  connection  with 
and  to  tiiis  relationship  may  be  ascribed  in  some  measure  th« 
ening  of  behcf  in  the  rod.  The  significance  of  this  lies  in  th( 
witchcraft,  at  the  time  of  the  Aymar  episode,  had  become 
and  anything — even  the  simplest  occurrences  of  everyday  li 
by  any  stretch  of  the  imagination  could  be  suspected  of  ii 
with  witchcraft,  became  a  subject  of  disciission  and  the  ba 
opinions  and  beliefs. 

In  view  of  the  prevalence  of  such  beliefs  as  this  reign  o 
imphes,  it  is  by  no  means  difficult  to  account  for  the  credenc< 
to  such  claims  as  those  made  by  Jacques  Aymar.  More< 
sidering  the  ordeals  of  torture  inflicted  on  persons  accusec 
to  extract  confessions,  by  a  strange  perversion  called  "v( 
and  often  infUcted  on  the  witnesses  as  well,  and  considerin 
fact  that  a  pubhc  execution  was  sometimes  regarded  as 
diverting  spectacle  well  worth  some  effort  to  bring  it  a 
testimony  supporting  the  claims  of  Aymar,  as  repeated  tt 
bined  even  with  the  reported  confession  of  the  accused,  fall 
of  cstabhsluiig  the  merit  claimed  by  Aymar,  or  even  the  g 
hunchback  who  was  executed. 

In  1701  the  Inquisition  issued  a  decree  against  the  fm^ 
the  divining  rod  in  criminal  prosecution,  and  this  use  of  1 
rapidly  came  to  an  end. 

SCIENTIFIC   CONTROVERSIES. 

LEBRUN  AND  OTHERS. 

For  about  80  years  after  the  decree  by  the  Inquisition 
its  use  for  the  detection  of  criminals  the  divining  rod  contii 
a  fruitful  subject  for  debate  among  ecclesiastical  authoriti 
whom  was  Pierre  Lebrun,  who  m  1692  fii-st  suggested  the 
"prior  mtention, "  but  in  1780  it  was  dropped  and  received 
official  recognition  by  churchmen.  But  the  time  was  the 
controversies  along  an  altogether  now  lino,  namely,  the  s 
explain  water  witching  as  an  electrical  phenomenon.  A 
time  the  study  of  electricity  was  makuig  great  progress, 
through  the  work  of  Volta  and  Galvani,  and  the  demons 
Galvani  that  amputated  legs  of  frogs  coidd  be  made  to  tw 
the  influence  of  electrical  stimuh  was  at  once  misinterpretec 
cates  of  the  divining  rod  as  giving  a  scientific  basis  for  watei 

THOTJVENEL. 

The  controversies  relating  to  electrical  phenomena  were 
Pierre  Thouvenel,  a  ])hysician  to  Louis  XVI,  who  interest 
in   another  peasant   of  Dauphiny,   Bartholemy  Bleton, 
Jacques  Aymar,  had  acquired  notoriety  as  a  "hydroscope.' 
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Bleton  was  bom  at  Bouvantes,  in  Dauphiny,  in  1750,  or  possibly 
I  few  years  earlier,  was  brought  up  by  charity  in  a  monastery,  and 
)ecaine  a  herdsman.  The  first  manifestation  of  "hydroscopic" 
acuities  in  Bleton  is  described  in  the  following  paragraph  quoted 
rom  Barrett,'  who  gives  it  as  a  translation  from  Thouvenel's  corre- 
pondence- dated  at  Dijon,  April  14,  1781: 

Bleton  when  7  years  of  age  had  carried  dinner  to  some  workmen;  he  sat  down  on 
stone,  when  a  fever  or  faintnees  seized  him;  the  workmen  having  brought  him  to 
beirside,  the  faintnees  ceased;  but  each  time  he  returned  to  the  stone  he  suffered 
gain.  This  was  told  to  the  Prior  of  the  Chartreuse,  who  wished  to  see  it  for  himself, 
tdng  thus  convinced  of  the  fact,  he  had  the  ground  under  the  stone  dug  up;  there 
hey  found  a  spring,  which,  I  am  told,  is  still  in  use  to  turn  a  mill. 

Thouvenel  heard  of  Bleton  and  chose  him  as  a  fit  subject  on  whom 
0  test  his  notions  of  "animal  magnetism,"  and  as  a  result  published 
a  elaborate  essay  which  he  called  "M^moire  physique  et  medicinal, 
Qontrant  des  rapports  fividents  entre  les  ph^nomfenes  dc  la  baguette 
livinatoire,  du  magn6tisme  et  de  I'^lectricitfi."  The  following  account 
ly  Raymond*  presents  the  principal  facts  in  regard  to  Bleton 's 
chievements  in  concise  form: 

In  the  first  place,  Bleton  apparently  did  not  profess  to  discover  immaterial  quali- 
les  or  facts,  but  chiefly  confined  himself  to  the  detection  of  running  water.  In  the 
x»nd  place,  he  frankly  avowed  that  the  rod  possessed  no  jwwer  in  itself  by  virtue 
f  its  form  or  material,  and  that  it  was  merely  an  index,  outwardly  exhibiting  to  the 
lectators  his  inward  feeling.  This  feeling  the  doctor  declared  to  be  a  tremor,  attac-k- 
ig  first  the  diaphragm  and  communicating  itself  through  the  body  and  hands  to  the 
)d.  In  the  third  place  this  tremor  was  found  by  Dr.  Thouvenel  to  be  weakened, 
lough  not  destroyed,  when  Bleton  was  on  a  tree  or  ladder  or  another  person's  shoul- 
er,  instead  of  the  ground,  or  when  he  touched  electrified  substances;  but  the  tremor 
id  also  the  movement  of  the  rod  were  completely  stopped  when  Bleton  was  insu- 
lted from  the  ground.  Upon  facts  of  this  kind  he  based  his  electrical  theory, 
remark,  by  the  way,  that  the  observations  and  the  theory  of  Mr.  Latimer,  in  his 
icent  work  on  the  divining  rod,  already  mentioned,  recall  in  a  striking  manner  the 
erformances  of  Bleton  and  the  theory  of  Thouvenel.  Mr.  Latimer  claims  to  have 
lade  the  new  discovery  that  the  effect  of  the  divining  rod  is  destroyed  by  insulating 
te  practitioner,  as,  for  instance,  by  placing  him  upon  a  platform  supported  by  glass 
Jttles.  If  he  had  known  how  thoroughly  this  claim  had  been  examined  and  refuted, 
most  exactly  100  years  ago,  he  would  have  had  less  faith  in  its  novelty  and  value. 
Thouvenel's  book  made  no  little  sensation,  and  in  1782  Bleton  was  called  to  Paris, 
here  a  remarkable  series  of  experimental  tests  were  applied  to  him.  A  newspaper 
iport  of  the  day  declares  that  in  the  presence  of  many  thousands  of  spectators  he 
llowed  a  subterranean  aqueduct  in  the  garden  of  the  Luxembourg  for  15,000  yards 
ithout  a  mistake.  The  chief  engineer  of  the  waterworks  is  reported  to  have  said 
lat  the  trace  was  so  accurate  that  if  the  maps  of  his  office  had  been  lost,  Bleton 's 
otsteps  would  have  constituted  a  complete  survey  to  replace  them.  It  is  just 
sesible  that  the  Journal  de  Paris  was  tempted  to  make  a  sensation  of  this  case,  and 

is  also  quite  possible  that  a  keen  observer  might  notice  indications  other  than 
lose  of  his  own  diaphragm,  by  which  he  could  follow  the  line  of  buried  pipes. 

large  number  of  experiments,  more  <'almly  reported,  certainly  do  not  sustain  the 

'  Barrett,  W.  F.,  On  the  so-called  divining  rod:  Soc.  Psych.  Res.  Proc.,  vol.  15,  p.  257, 1900. 
'RaymoDd,  R.  W.,  The  divining  rod:  Am.  Inst.  Uin.  Eng.  Trans.,  vol.  11,  pp.  431-433, 1883. 
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enthusiasm  of  this  account.  It  was  found,  for  instance,  that  Bleton  otti 
over  running  water,  when  blindfolded,  without  noticing  it;  and  that  wl: 
several  times  over  the  same  course  he  would  not  point  out  accurately  each 
spots  which  he  had  previously  marked.  For  examjjle,  of  16  points  once  i 
he  recognized  with  the  rod  on  the  second  round  but  eigCt  and  missed  the  ot 
A  single  point  to  which  he  was  repeatedly  brought  blindfoid  he  indica 
times  and  missed  three  times.  Of  seven  channels  of  running  water  whi< 
made  to  cross  repeatedly,  ho  indicated  one  once  in  four  times,  another  om 
times,  and  another  once  in  three  times,  while  still  another,  which  he  cross 
spots,  affected  his  diaphragm  at  one  crossing  and  not  at  all  at  the  other, 
lation  experiment  was  repeated  by  a  physician  at  Paris.  At  a  point  when 
rod  was  powerfully  affected  by  allied  subterranean  water,  he  was  mount* 
stool  with  glass  legs,  and  immediately  the  rod  ceased  to  be  affected.  ^ 
stool  was  removed,  however,  and  he  stood  upon  the  ground,  the  rod  r« 
sensitiveness.  But  Dr.  Charles,  who  conducted  this  experiment,  took 
while  Bleton  stood  upon  the  stool,  to  bring  the  top,  ^vithout  his  knowle 
electrical  communication  with  the  earth  by  means  of  a  good  conductor,  thu 
ing  the  insulation  completely,  though  the  hydrost-opist  supposed  it  still 
Under  these  circumstances  the  rod  remained  inactive,  and  the  destruction 
tion  did  not  produce  the  slightest  result.  This  was  declared  at  the  time  to  1 
of  Bleton's  charlatanry;  but,  as  we  shall  see  hereafter,  it  is  equally  consis 
the  hypothesis  of  unconscious  mental  and  muscular  action. 

As  a  final  test  of  Bleton's  capacity  as  a  hydroscopist,  he  was  taken  blindfold 
new  church  of  Saint  Genevieve,  where  there  was  known  to  be  no  wat< 
feet  below  the  floor,  the  vaults,  foundations,  etc.,  actually  extending  all  tha' 
below.  Here  he  professed  to  discover  at  numerous  points  large  and  small  i 
water.  Thouvenel  subsequently  asserted  that  his  proteg^  had  been  affecte 
rents  of  damp  air  circulating  in  the  cellar,  but  this  explanation  was  univer 
sidered  as  a  desperate  attempt  to  maintain  a  theory  already  brought  into 
by  experimental  tests.  Bleton,  however,  though  ho  ceased  to  be  seriously 
by  impartial  scientists,  continued  to  recei\e  much  attention,  and  to  do  e 
business,  both  in  Paris  and  subsequently  in  the  provinces.  Here,  howev 
longer  worked  blindfold  or  profes.sed  to  see  with  his  diaphragm.  He  j 
like  the  ordinary  water  diviners,  with  open  eyes,  studj-ing  all  the  natural  in^ 
and  coming  to  his  decisions  with  abundant  leisure;  and  under  the  circums 
is  beyond  doubt  that  he  rendered  many  valuable  services  to  landed  propi 
successfully  locating  wells.  In  many  cases,  however,  he  failed  entirely, 
reported  that  even  in  those  in  which  he  succeeded,  he  was  seldom  right  as  to 
at  which  water  would  be  found  or  the  quantity  which  would  be  obtained, 
be  mentioned  that  in  Dauphiny,  where  Bleton  discovered  a  large  number  c 
he  was  regarded  with  an  esteem  never  given  to  .\ymar  and  some  other  famo 
scopists.  In  other  words,  the  people  who  knew  most  about  the  art  of  di 
water  pronounced  Bleton  to  be  a  real  expert,  while  they  believed  Ajnnar  and 
to  be  more  or  less  charlatans,  A  review  of  all  the  facts  leaves  little  doul 
Bleton's  ca.se  there  was  an  unusuallj^  lai^e  proportion  of  the  skill  of  the  pi 
combined  with  rather  less  than  visual  of  the  mysterious  claims  of  the  wizan 

At  this  time  many  diviners  acquired  notoriety,  including  Pi 
and  Pennct,  of  Dauphiny,  and  Campetti,  of  Italj^,  but  their 
differed  in  no  significant  respect  from  that  of  Bleton.  The 
of  this  time  was  the  patronage  of  diviners  by  scientists  t 
attempt  to  apply  hypotheses  of  animal  magnetism  and  te: 
electricity  to  the  supposed  operation  of  the  divining  rod. 
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CHEVBEUL  AND  FABASAY. 

During  the  first  half  of  the  nineteenth  century  the  phenomena  of 
table  turning"  was  introduced,  and  became  so  popular  that  it  was 
ten  employed  in  drawing-room  entertainments.  During  this  time 
so  the  so-called  "magic  pendulum,"  which  had  persisted  from 
itiquity  as  a  rather  obscure  divining  instrument,  was  poptilarized 
id  an  elaborate  system  of  electrical  hypotheses  was  based  on  its 
mduct.  The  magic  pendulimi  consists  of  a  finger  ring,  watch,  piece 
r  metal,  or  any  other  suitable  weight,  attached  to  the  end  of  a  cord 
id  suspended  from  the  hand.  In  ancient  times  it  was  used  to  forc- 
>st  events  by  suspending  it  over  a  disk  on  the  margin  of  which  were 
le  letters  of  the  alphabet,  the  pendulum  being  brought  to  rest  and 
eld  steadily  imtil  it  finally  began  to  swing,  thereby  pointing  out 
arious  letters  which  formed  or  suggested  the  words  of  a  prophecy. 
t,  is  said  to  be  fairly  common  as  a  toy  at  the  present  time  and  is  still 
[;casionally  used  seriously  by  superstitioxis  people  in  this  country, 
t  the  beginning  of  the  eighteenth  centiuy  it  was  being  used,  like 
16  divining  rod,  in  attempts  to  locate  well  sites,  for  which  purpose 

is  still  used  to  some  extent.  In  1812,  however,  Michel  Eugene 
hevreul  made  an  investigation  of  the  subject  and  concluded  that 
18  whole  phenomenon  was  a  result  of  involuntary  muscular  move- 
lents  in  the  hand,  induced  by  mental  processes. 

In  1854  Michael  Faraday  showed  thsit  table  turning  was  due  to 
ivoluntary  muscular  movements;  and  in  the  same  year  Chevreul, 
s  a  member  of  a  committee  appointed  by  the  Academy  of  Science 
)  investigate  the  divining  rod  and  the  magic  pendulum,  wrote  with 
3gard  to  the  divining  rod: 

It  is  evident  to  my  eyes  that  the  cause  of  the  movement  of  the  wand  does  not  belong 
>  the  physical  world,  but  to  the  moral  world ;  I  think  that,  in  most  of  the  cases  in 
uid,  in  which  the  wand  is  held  by  an  honest  man  who  has  faith  in  it,  the  movement 
I  the  consequence  of  an  act  of  the  mind  of  that  man. 

The  foimdation  of  the  science  of  psychology  was  being  laid  at 

bis  time,   and  psychical  phenomena  were  just  beginning  to  be 

Bcognized  in  a  new  light.     In   the  conclusions  of  Faraday  and 

!hevreul,   therefore,   may   be   recognized   the   first   application   of 

bose  new  conceptions  of  mental  processes.     This  theory  was  finally 

laborated  in  an  exhaustive  treatment  of  the  subject  by  Barrett. 

See  pp.  22-23.) 

LATnCBB. 

While  all  these  investigations  were  being  conducted  in  Europe  the 
ivining  rod  was  enjoying  a  peaceful  existence  in  the  United  States, 
9rked  twigs  being  used  more  or  less  in  prospecting  for  water,  oil, 
nd  other  mineral  deposits.     But  in  1 875  Charles  Latimer '  read  before 

<  I.atlnier,  Charles,  The  divining  rod:  virgula  divina  liaculus  divlnatoribus,  water  witching,  Cleveland, 
i7«. 


1 


Digitized  by 


Gpogle 


-V. 


22 


THE  DIVINING  BOD. 


the  Civil  Engineers'  Club  of  the  Northwest  an  essay  on  "Th 
rod,"  which  was  later  pubhshed  (1876)  with  additional 
which  he  undertook  to  prove  that  the  operation  of  the  ro< 
on  electrical  currents  transmitted  from  the  groimd  through 
inducing  a  magnetic  field  between  the  rod  and  the  grotmd. 
explained  a  method  by  which  he  claimed  to  be  able  to 
the  amoimt  of  water  available  and  the  depth  at  which  it 
reached. 

BAYHONI). 

In  1883  R.  W.  Raymond '  pubhshed  his  essay  on  "Th( 
rod,"  which  contains  a  historical  outline  of  the  subject  an 
conclusions  based  especially  on  the  works  of  Chevreul.     It 
with   the   following   highly   rhetorical   epitaph   on   this 
superstition: 

To  this,  then,  the  rod  of  Moees,  of  Jacob,  of  Mercury,  of  Circe,  of 
Beauaoleil,  of  Vallemont,  of  Aymar,  of  Bleton,  of  Pennet,  of  Campetti— 
Latimer — has  come  at  last.  In  itself  it  is  nothing.  Its  claims  to  virtues  c 
Deity,  from  Satan,  from  affinities  and  sympathies,  from  corpuscular  ei 
electrical  currents,  from  passive  perturbatory  qualities  of  organo-elecb 
hopelessly  collapsed  and  discarded.  A  whole  library  of  learned  rubb 
which  remains  to  us  furnishes  jai^gon  for  charlatans,  marvelous  tales  fc 
amusement  for  antiquarians;  otherwise  it  is  only  fit  to  constitute  part  of  I 
"History  of  human  error."  And  the  sphere  of  the  divining  rod  has  ahi\ 
authority.  In  one  department  after  another  it  has  been  found  uselea 
the  one  application  left  to  it  with  any  show  of  reason  it  is  nothing  un 
skillful  hands,  and  whoever  has  the  skill  may  dispense  with  the  rod.  It  b 
"the  magic  pendulum"  and  "planchette,"  among  the  toys  of  childret 
be  worthy  the  attention  of  scientific  students,  it  is  the  students  of  p^yi 
biology,  not  of  geology  and  hydroscopy  and  the  science  of  ore  deposi 
profitably  consider  it. 

BARRETT. 

In  1891  W.  F.  Barrett,'  professor  of  physics  in  the  Royal 
Science  for  Ireland,  in  the  interest  of  the  Society  for 
Research,  tmdertook  a  very  laborious  investigation  of  wa; 
ing,  or  dowsing,  as  it  is  called  in  England,  and  later  pub 
results  in  two  large  volmnes. 

Barrett  concluded  that  the  movement  of  the  rod  or  fork 
due  to  xmconscious  muscular  action  arising  from  subcons 
involuntary  "suggestion"  impressed  on  the  mind  of  the  do 
that  this  subconscious  suggestion  may  be  merely  an  autos 
or  a  suggestion  derived  through  the  senses  from  the  env 
but  that  in  a  certain  nimiber  of  cases  it  appears  to  be  due  to 
sciotis  perceptive  power  commonly  called  clairvoyance.     H 

>  Raymond,  R.  W.,  Thedlrlning  rod:  Am.  Inst.  Uin.  Eng.  Trans.,  vol.  11,  pp.  411-4^ 
Ushed  also  In  IT.  S.  G«ol.  Survey  Mineral  Resources,  1882,  pp.  610-626, 1883. 

'  Barrett,  W.  F.,  On  the  soK»lled  divining  rod  or  Vlrgula  divina:  Soc.  Psych.  Res.  Pro 
15,1897,1901. 
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OS  were  therefore  in  a  sense  favorable  to  water  witching,  although 
apletely  refuting  all  claims  that  there  is  any  physical  relation 
ween  the  underground  water  and  the  forked  twig  or  its  manipu- 
or,  and  definitely  relegating  the  subject  wholly  to  the  obscure  realm 
sccultisxn  with  other  varieties  of  fortune  telling. 

ICAGEB. 

[n  all  its  weird  history  no  more  extravagant  and  absurd  claims  were 
!r  made  for  the  divining  rod  than  those  which  are  maintained  at 
•  present  time  by  Henri  Mager.  (See  p.  8.)  Mager  is  an  enthu- 
3tic  champion  of  divining  rods,  magic  pendulums,  and  his  own 
chanical  device  for  locating  water  and  ores.  His  hypotheses  are 
sented  in  his  three  elaborate  volimies — "  Les  moyens  de  d6couvrir 
eaux  souterraines  et  de  les  utiUser,"  1912;  "Les  sourciers  at  leurs 
)c€dis,"  1913;  and  " Les  influences  des  corps  minfiraux,"  1913 — and 
his  pamphlet  "A  new  method  for  the  study  of  mining  fields  and  for 
ding  ore  embedded  in  deep  ground, "  1914.  At  almost  every  step  in 
5  ad  vance  of  science  and  philosophy  some  one  b  as  attempted  to  explain 
5  supposed  operation  of  the  divining  rod  by  means  of  the  latest 
entific  theories,  and  Mager's  work  is  in  accord  with  precedent. 

8  claims  are  built  on  dicta  or  speculations  in  which  use  is  made  of 

9  terminology  of  students  of  radioactivity  and  electromagnetism. 

BECENT  INVESTiaATIONS. 

It  remains  to  be  stated  that  there  are  several  societies  in  Germany 
lose  sole  object  is  said  to  be  the  study  of  the  divining  rod,  and 
ftt  a  subcommittee  of  the  commission  of  scientific  studies  in  the 
reau  of  waters  and  forests  of  the  department  of  agriculture  of 
ance  was  appointed  in  1910  to  investigate  the  subject  and  in  1914 
IS  still  investigating. 

MECHANICAL  WATER  FINDERS. 

About  1640  Baroness  Beausoleil,  in  "The  restitution  of  Pluto"  (see 
16),  listed,  among  means  of  discovering  mines  and  springs,  the  use 
16  "scientific  instruments."  This  is  the  earliest  reference  to  such 
struments  that  has  been  discovered  in  the  preparation  of  this  report, 
d  it  is  a  matter  of  considerable  interest  that  even  at  this  early  date 
single  prospector  should  manifest  so  wide  an  acquaintance  with 
vices  for  finding  water  and  ore.  It  is  certain  that  Beausoleil's  16 
jre  the  forerunners  of  a  prolific  race.  At  least  24  patents  of  this 
iture  are  now  on  file  in  the  United  States  Patent  Office,  but  this  is  no 
dex  to  the  number  which  have  been  rejected  and  which  have  never 
«n  offered  for  patent  in  this  country,  not  to  mention  foreign  inven- 
5ns. 

See  Joly,  J.,  Radioactivity  and  geology,  1909,  and  Bauer,  L.  A.,  The  physical  theory  of  the  earth's 
fniPtic  and  electrical  phenomena:  Terrestrial  magnetism  and  atmospheric  electricity,  vols.  IS  and  16, 
0, 1911. 
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Most  of  the  present  devices  are  magnetic  or  electrical  ins 
which,  taken  together,  cover  ahnost  every  appUcation  of  n 
and  electricity.  They  range  from  ordinary  dip  needles  to  t 
and  devices  using  wreless  waves.  Among  the  most  widely  s 
instruments  of  this  kind  are  W.  Mansfield's  "Patent  autom! 
and  oU  finders, "  Henri  Mager's  "  Indicator  of  current  groun 
and  Adolf  Schmids's  "Device  for  detecting  subterranean 
Mansfield's  instrument  was  denied  a  patent  in  the  United 
the  groimd  that  it  was  anticipated  by  the  patent  of  Adolf 
Mager's  instrument,  which  is  described  in  all  his  publicai 
p.  23),  is  admitted  by  him  to  be  only  a  modification  of  I 
device. 

In  the  letters  patent  *  of  the  Schmids  device  it  is  stated 
apparatus  will  "indicate  certain  atmospheric  changes,  the  n 
cause  of  which  are  not  yet  understood  but  which  manifest  tl 
in  a  peculiar  way  in  the  neighborhood  of  the  source  and  coui 
terranean  waters  by  rapid  oscillations  of  the  pointer  of  the 

The  instrument  is  described  as  a  hollow  glass  cylinder  1 
axis  aroimd  which  is  spirally  wound  a  soft-iron  wire  in  layer 
separated  from  one  another  by  paraffined  paper,  and  at 
by  layers  of  tin  foil.  The  outside  layer  of  the  spool  is  cov 
paper.  The  wire  of  this  spool  forms  an  open  circuit.  The  ^ 
spool  is  covered  with  a  glass  dial  plate  having  at  its  cente 
on  which  a  pointer  or  needle  oscillates. 

It  is  claimed  that  when  the  instrument  is  in  the  vicinity  o 
or  a  stream  of  subterranean  water  the  needle  will  after  a  timi 
rapidly. 

In  the  literature  advertising  its  "automatic  water  and  oil 
circulated  by  the  Mansfield  Co.,  of  Liverpool,  England,  the 
claims  are  made: 

The  principle  on  which  the  instrument  works  is  the  indicating  of  the 
currents  which  flow  between  earth  and  atmosphere,  and  which  seeking 
greatest  conductivity,  are  always  strongest  in  the  vicinity  of  subterra 
courses,  the  waters  of  which  are  charged  with  electricity  to  a  certain  degree, 
observations,  wooden  pegs  are  placed  at  intervals  of  20  paces  in  a  direct 
southeast  to  northwest.  The  instrtmient  is  tried  over  each  of  these  peg8  i 
should  the  needle  move  on  any  one  of  them,  teats  are  made  all  round  it,  a 
where  the  greatest  movement  of  the  needle  is  obtained  is  where  the  borin 
made.  If  the  needle  does  not  move  subterranean  water  does  not  exist  un( 
where  the  instrument  is  fixed.  •  *  •  The  instrument  indicates  w£ 
flowing  underground  in  a  natural  state  and  not  water  pipes  or  sources  that  ] 
up  to  daylight. 

Systematic  magnetic  observations  have  been  made  for 
years,  and  a  complete  magnetic  survey  of  the  earth,  under  ■ 
tion  of  the  Carnegie  Institution  of  Wasliington,  has  been  in 

'  Patent  No.  841188,  Jan.  15, 1907. 
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r  a  niunber  of  years,  but  thb  survey  has  not  yet  disclosed  the  exist- 

ice  of  local  earth-air  currents  on  which  to  base  a  method  of  utilizing 

ich  currents  in  determining  imderground  conditions.    In  view  of 

is  lack  of  knowledge  any  invention  based  on  the  assumption  that 

ich  currents  exist,  as,  for  example,  the  Schmid  patent,  is  subject  to 

le  general  criticism  that  it  is  imsoimd  in  principle,  or  at  least  that, 

:e  the  divining  rod,  it  can  be  subjected  to  no  conclusive  scientific 

St.    The  practical  use  of  such  instruments,  moreover,  seems  to  be 

compatible  with  the  known  instability  of  the  magnetic  and  electric 

ate  of  the  earth  and  the  atmosphere,  in  which  disturbances  of  greater  i 

'  less  degree  are  constantly  taking  place.    Investigations'  have 

town  that  magnetic   disturbance  is   nearly  continuous;  that   an 

itirely  xmdisturbed  day  is  abnormal.     Some  magnetic  disturbances 

■e  local;  others  affect  the  whole  earth  simultaneously.*     Bauer* 

rites: 

The  magnetic  disturbances  experienced  by  the  earth  are  generally  of  a  very  com- 
icated  nature,  and  reach  at  times  startling  magnitudes.  Thus  during  the  most 
aiarkable  magnetic  storm  of  which  there  is  any  record—  the  one  of  September  25, 
09— the  compass  needle  in  the  vicinity  of  the  city  of  Washington  suffered  a  change 
5  degteea  in  the  short  space  of  a  quarter  of  an  hour  and  the  force  acting  on  it  passed 
rough  a  change  during  the  same  period  amounting  to  10  per  cent  of  its  full 
ilue.    •    *    • 

I  confidently  expect,  as  soon  as  a  complete  analysis  has  been  made  of  magnetic 
sturbaiices  covering  the  greater  portion  of  the  earth,  it  will  be  found  that    »    »    • 

0  disturbances  will  themselves  reveal  effects  from  terrestrial,  continental,  r^onal, 
id  even  local  causes  (earth  currents,  for  example,  whose  path  and  intensity  depend 
wn  local  character  of  soil,  etc.).* 

Since  the  earth's  magnetic  state  is  known  to  be  of  a  very  heterogeneous  character, 
quiring  an  exceedingly  complicated  mathematical  expression  for  even  a  very 
iproximate  representation,  it  may  be  confidently  expected  that  any  magnetic  change 

disturbance,  from  whatever  source  it  may  come  and  of  however  simple  a  typo  it 
ay  originally  be,  by  the  time  it  has  entered  the  earth's  field  and  has  impressed  itseli 
>on  our  magnetic  instruments,  will  have  been  converted  into  an  equally  complex 
pe  to  that  of  the  earth's  magnetism  itself.' 

Further  study  of  this  subject  tends  merely  to  strengthen  the  belief 
lat  magnetic  disturbances  may  be  due  to  causes  so  many  and  various 
lat  no  confidence  can  reasonably  be  placed  in  any  claim  that  the 
scillations  of  a  magnetic  needle  indicate  the  occurrence  of  available 
round  water,  much  less  the  depth  at  which  water  can  be  reached  or 
b  quantity  that  can  be  obtained;  and  it  confirms  the  opinion  that, 

1  the  present  state  of  knowledge,  any  such  claim  is  purely  specu- 
itive. 

>  Baoa,  L.  A. ,  Analjrsls  of  the  magnetic  disturbance  of  Jan.  26, 1903,  and  general  considerations  regarding 
tfotOe  changes:  Terrestrial  magnetism  and  atmospheric  electricity,  vol.  15,  pp.  22, 24,  and  25, 1810. 
'ScbostcT,  Arthur,  The  dlumal  Tarbtkm  of  terrestrial  magnetism:  Roy.  Soe.  London  Phllos.  Trans., 
r.  A,  vol.  208,  pp.  184-185,  IWS. 

'  Baoer,  L.  A.,  The  physical  theory  of  the  earth's  magnetic  and  electric  phenomena:  Tenestilal  magnet- 
n  and  atmospheric  electricity,  vol.  15,  p.  Ill,  19ia 
•  Op.  elt.  (Analysis,  etc.),  p.  26. 
'Idem,  p.  22. 
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